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INTRODUCTION

The Usk map area spans the val ley of the Skeena River
and its trib u tar ies, over a 530 km2 area north and east of the
town of Ter race, Brit ish Co lum bia (Fig. 1, 2). It in cludes
the lower parts of the Zymoetz (= Cop per) River and
Kleanza Creek, which flow south west from their re mote
head wa ters in the Howson Range be tween Ter race and
Telkwa. Chimdemash, St. Croix and Le gate creeks drain
the Mount O’Brien mas sif east of the Skeena River. Trib u -
tar ies west of the river are Car pen ter, Sand, Hardscrabble,
Shan non, and Lowrie creeks. The top o graphic names sug -
gest ep i sodes in a long his tory of set tle ment. Zymoetz is an
an cient name de scrib ing the spread of trans lu cent pale blue
col our where its wa ters join the tur bid, brown Skeena
River. Hardscrabble re fers to early placer min ing work;
Ste.-Croix and Le gate were pros pec tors. Mount O’Brien
was named for a young Terrace man killed in World War II.

Within the Usk map area, there are sites and com mu ni -
ties that date from roughly 5000 BP to the pres ent day
(Berthiaume, 1999). The sites at Kitselas can yon range
from an cient en camp ments to the pros per ous vil lage of
Gitlaxdzawk, which dom i nated the Skeena’s rocky west ern 
bank in his toric times. Based on trade and tax a tion of river
traf fic, it flour ished up to about 1860–1880, when dis ease
and de pop u la tion wiped the set tle ment out. In the late
1800s, steam boat traf fic turned the Skeena River into a ma -
jor cor ri dor to the in te rior and a new town, also named
Kitselas, was built south of the can yon. The con struc tion of
the rail road from 1910 to 1914 re fo cused com mu ni ties: the
new Kitselas was aban doned and small set tle ments grew up 
be side the rail road. Usk was one of these. It is now ac cessed 
by a re ac tion ferry from the high way that was built east of
the river in the early 1940s. Ter race it self arose as the rail -
road and high way de vel oped, and grew with the log ging in -
dus try. Its north east ern sub urb of Thornhill ex tends into the 
Usk map area (Fig. 2). A new com mu nity, Gitaus, sited on a

gravel bench east of the Skeena, has been developed by the
Kitselas First Nation over the last 15 years.

EXPLORATION HISTORY

The role of min eral ex plo ra tion in the lo cal econ omy
has waxed and waned through time. The Tshimshian word
Kleanza means ‘gold’, an in di ca tion of early placer ac tiv ity. 
The open ing of the Skeena as a ma jor river route, and the
con struc tion of the rail way, brought pros pec tors into the
coun try. Dis cov er ies fol lowed. More than 10 pros pects,
mainly gold-quartz veins and cop per-sil ver mas sive sul -
phide min er al iza tion, even tu ally saw at least lim ited pro -
duc tion be tween 1890 and 1942. On a vot ers list from
Kitselas in 1909, 25% of the male pop u la tion stated their
pro fes sion as ‘miner’ (Bennett, 1997, p. 172). In the early
1900s, up to a hun dred pros pect ing par ties might be out in a
given sum mer (W. McRae, pers. comm., 2005). Horse trails 
were built to ac cess work ings through tens of miles of ar du -
ous moun tain val leys and over steep ridges. One such trail
joined the head wa ters of Chimdemash and Ste.-Croix
creeks via 67 switchbacks.

The com ing of the De pres sion and World War II put an
end to most of the min ing ac tiv ity. For est wealth fu eled the
next eco nomic re sur gence. Small mills had been built near
the rail road be gin ning in 1910. Dur ing World War I, Sitka
spruce from the Skeena River val ley was in high de mand
for air plane con struc tion. Mill de vel op ment in ten si fied
with the open ing of the high way dur ing World War II. The
Skeena Mill (orig i nally Skeena For est prod ucts) was built
in 1960. Be tween 1950 and 1990, ex ten sive net works of
log ging roads were con structed into all of the val leys in the
area. They of fer ex cel lent ac cess to re mote lo ca tions; how -
ever, most of them are pres ently de ac ti vated and be com ing
increasingly difficult as routes of travel.

Ter race has a small but ac tive pros pect ing com mu nity.
How ever, com pared to well-known min ing camps such as
Smithers and the Iskut-Stikine re gion, the area has seen a
mod est level of mod ern min eral ex plo ra tion. In the Usk
area, for in stance, there are 80 listed min eral oc cur rences
(MINFILE, 2005), but only 25 as sess ment re ports were
filed dur ing the pe riod 1980–2004. Most of the work has
been done on be half of in di vid u als and small companies.

In the last three years, there has been a mi nor re sur -
gence in lo cal min eral ex plo ra tion. Be tween 2003 and
2005, Ea gle Plains Re sources Ltd. has been ex plor ing the
bulk ton nage Au and Cu-Mo po ten tial of its large Kalum
prop erty north of Ter race (Mihalynuk and Fried man,
2005). The Dardanelle Au-quartz vein mine (MINFILE
103I107) and the Trea sure Moun tain Cu prop erty
(MINFILE 103I090), both of them lo cated im me di ately
south of the Usk map area, were ex plored and drilled in the
sum mer of 2005. Ex plo ra tion work con tin ues on a sys tem
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of veins and re place ment-style oc cur rences, the Zona May
(MINFILE 103I060) and M&K (MINFILE 103I065) in the 
up per Le gate Creek drain age and Sil ver Ba sin in the up per
Chimdemash drain age (MINFILE 103I065), by Argonaut
Resources (Salat, 2005).

THIS PROJECT

Coastal and north west ern BC are rel a tively poorly
cov ered by 1:50 000-scale re gional geo log i cal map ping. At 
pres ent, roughly 18% of the prov ince has been mapped at
1:50 000 scale. Within NTS 103I, the large-
scale sheet that in cludes Ter race, no
1:50 000-scale map ping is avail able, ex cept
for fo cused the sis work (Mihalynuk, 1987;
Heah, 1991). The Ter race re gional map ping
pro ject was ini ti ated in 2005, in rec og ni tion
of this knowl edge gap and its po ten tial ef fect 
on ex plo ra tion in ter est in the area. Re sults
for the Usk map area (NTS 103I/09) will be
re leased as an open file map (Nel son et al.,
2006).

In con nec tion with the pres ent study,
part of a Ph.D. the sis by Tony Barresi of
Dalhousie Uni ver sity will ad dress the vol ca -
nic stra tig ra phy and geo chem is try of the
Telkwa For ma tion (Barresi and Nel son,
2006), while an Honours B.Sc. the sis by
Nicole Boudreau of St. Mary’s Uni ver sity
will ex am ine the re la tion ship be tween the
Kitselas vol ca nic unit and the Hazelton
Group.

This pro ject was a co op er a tive ef fort
be tween the BC Geo log i cal Sur vey Branch
and the Re source Man age ment De part ment
of the Kitselas First Na tion (KFN). In the

sum mer of 2005, one BCGS ge ol o gist, three ge ol ogy stu -
dents and three KFN re source tech ni cians sur veyed the Usk 
map area, us ing trucks, bi cy cles and he li cop ter-sup ported
fly camps. A to tal of 560 km2 was mapped, in clud ing 160
linear kilometres of roads.

REGIONAL GEOLOGY

Ter race lies within the west ern ex tent of Stikinia, one
of the intermontane ter ranes, a large crustal block dom i -
nated by the prod ucts of ep i sodic Pa leo zoic through mid-
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Fig ure 1. Lo ca tion and phys i og ra phy of Ter race, BC, and the Usk map area.

Fig ure 2. Look ing north along the Skeena River from Thornhill, BC, with Kitselas
Moun tain on the west ern sky line and Bornite Moun tain and Mount O’Brien on the
east.



Ju ras sic is land-arc mag matic ac tiv ity (Fig. 3; Mon ger et al., 
1991).

Ter race also lies on the east ern fringe of the Coast
Plutonic Com plex, a lin ear belt dom i nated by granitoid and
meta mor phic rocks that oc cu pies most of coastal BC. The
Coast Plutonic Com plex is the deeply eroded and tec toni -
cally de nuded roots of the mid-Ju ras sic to Eocene suc ces -
sor arc, which de vel oped along the new west ern mar gin of
North Amer ica fol low ing ac cre tion of the intermontane

and in su lar ter ranes to the con ti nent (van der Heyden,
1992).

Pre vi ous 1:250 000-scale map ping (Duffell and
Souther, 1964; Woodsworth et al., 1985) shows the gen eral
geo log i cal fea tures of the Ter race area, which are re fined by 
map ping of the pres ent pro ject (Fig. 4; see Nel son et al.
[2006] for greater detail).

The old est rec og nized strati graphic unit is a sec tion of
up per Pa leo zoic volcanogenic rocks and lime stone, cor re -
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Fig ure 3. Tec tonic set ting of Ter race, BC in west ern Stikinia, on the east ern bor der of the Coast Plutonic Com plex.
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la tive with youn ger strata in the Stikine ‘as sem blage’ in the
Iskut-Stikine area (Brown et al., 1996; Lo gan et al., 2000).
It is over lain by Tri as sic sed i men tary strata, which are in
turn over lain by the pri mar ily in ter me di ate to fel sic
volcanogenic rocks that be long to a lower por tion of the
Hazelton Group, equiv a lent to the Telkwa For ma tion in the
Smithers area (Tip per and Rich ards, 1976). North of the
Usk map area, Telkwa strata are over lain by the Nilkitkwa,
Smithers and Ashman for ma tions and the Bow ser Lake
Group (Woodsworth et al., 1985, and G. Woodsworth, un -
pub lished map ping, 2006). Small ex po sures of these rocks
oc cur within the Usk map area near Sand Creek.

Vo lu mi nous plutonic rocks oc cupy much of the
drainages of the Zymoetz River and Kleanza Creek.
Woodsworth et al. (1985) as signed them a Ju ras sic and/or
Cre ta ceous age. Pres ently, pub lished and un pub lished zir -
con ages sug gest that they are en tirely Early Ju ras sic (ca.
200 Ma; Gareau et al., 1997a; G. Woodsworth, pers.
comm., 2005). The main body, termed the Kleanza pluton
by Gareau et al. (1997b), is prob a bly comagmatic with the
Telkwa For ma tion. These rocks con trast with plutons in
drainages to the west of the Skeena River, which are Eocene 
and be long to the Coast Plutonic Com plex (Gareau et al.,
1997a, b).

A dis tinc tive, mainly fel sic vol ca nic unit un der lies the
Skeena val ley be tween Gitaus and St. Croix Creek, and ex -
tends into the moun tains west of the river. It has been
named the Kitselas vol ca nic rocks, from a type lo cal ity on
Kitselas Moun tain (Gareau et al., 1997b). Lo cally strong
fo li a tion and de vel op ment of greenschist-fa cies min eral as -
sem blages in this unit led to early in ter pre ta tions of a Pa leo -
zoic age (Duffell and Souther, 1964). Gareau et al. (1997a)
re ported U-Pb zir con ages of ca. 194 and 195 Ma from this
unit, co eval with the Telkwa For ma tion re gion ally (Mar -
sden and Thorkelsen, 1992), and co eval with or slightly
youn ger than the age of the Kleanza pluton lo cally.
G. Woodsworth (un pub lished data, 2006; pers. comm; see
also Gareau et al., 1997b) pro posed that the com par a tively
high meta mor phic grade and struc tural re la tion ships of the
Kitselas vol ca nic unit to the Telkwa For ma tion are sug ges -
tive of a de tach ment fault re la tion ship. In this model, the
Kitselas vol ca nic unit would lie in the footwall of an east -
erly-dip ping de tach ment fault, with the zeolite-grade
Telkwa Formation in its hangingwall.

A large, rel a tively undeformed bul bous pluton of
Eocene age (53 Ma; Gareau et al., 1997a) in trudes both the
Kitselas vol ca nic unit and the Telkwa For ma tion in the
north west ern part of the map sheet. Thus, mo tion on a fault
be tween them must have ceased be fore this time. On the
other hand, a 56 Ma pluton con tains fab rics anal o gous to
those in the Kitselas vol ca nic unit; Gareau et al. (1997a, b)
con sid ered it to be in volved in the de tach ment-re lated de -
for ma tion. Given these con straints, de tach ment fault ing
must have taken place in mid-Eocene time, co eval with
other rec og nized crustal shear zones such as the Shames
River shear zone west of Terrace (Heah, 1991).

LOCAL GEOLOGY

De tailed map ping of the Usk map area in 2005 (Fig. 4)
fo cused on as pects of the re gional ge ol ogy that re main
prob lem atic, par tic u larly those re lat ing to min eral ex plo ra -
tion mod els. The fol low ing ques tions formed the frame -
work for investigation:

• What are the struc tural and strati graphic re la tion -
ships of the Tri as sic and Ju ras sic rocks to the un der -
ly ing Pa leo zoic sec tion? On one hand, the basal
Telkwa For ma tion has been in ter preted lo cally as
Tri as sic to Ju ras sic in age (Gareau et al., 1997b); re -
gion ally, on the other hand, it is re stricted to the
Early Ju ras sic (Tip per and Rich ards, 1976; Mar sden 
and Thorkelsen, 1992).

• What was the na ture and paleogeography of Telkwa
vol ca nism? Prior to this study, the Telkwa For ma -
tion re mained un di vided in the Ter race area, ex cept
for one east-west transect south of the Usk map area
(Mihalynuk, 1987).

• What are the na ture and mor phol ogy of the Early Ju -
ras sic Kleanza pluton, and what is its re la tion ship to
the Telkwa For ma tion, which it in trudes?

• What are the vol ca nol ogy and geo chem is try the
Kitselas vol ca nic unit, and what was its pri mary re -
la tion ship to the Telkwa Formation?

• What is the na ture of the struc tural bound ary be -
tween the Kitselas vol ca nic unit and the Telkwa For -
ma tion?

Stratified Units

ZYMOETZ GROUP (NEW NAME)

A sec tion of Perm ian volcanogenic and ma rine sed i -
men tary strata, in clud ing thick lime stone, out crops within
and south of the lower Zymoetz River val ley (see Duffell
and Souther, 1964; Woodsworth et al., 1985). The au thors
pro pose that this iso lated ex po sure, lo cated 250 km south of 
the up per Pa leo zoic belt of north ern Stikinia, be (in for -
mally) named the Zymoetz group.

Within the Usk map area, the Zymoetz group out crops
on Cop per and Thornhill Moun tains, and on the south ern
slopes of the OK Range (Fig. 4). It is di vided into two units,
lime stone (uPls) and a mixed volcanogenic unit (Pvs) that
in cludes pyroclastic and vol ca nic-de rived sed i men tary
strata. The volcanogenic unit is highly vari able; it in cludes
coarse to fine lapilli and crys tal-ash tuffs, well-bed ded vol -
ca nic sand stone and polymictic vol ca nic con glom er ate.
Lapilli tuff ranges from mono to polymictic, and frag ments
range in size from dom i nantly sand to dom i nantly boul ders. 
Clasts are mainly andesitic in com po si tion, with sub or di -
nate quartz-phyric dacite and scat tered lime stone frag -
ments.  P lagioclase pheno crys ts  are  ubiq  u i  tous ;
clinopyroxene is com mon in the an de site. Along the
Zymoetz River, un strati fied, dark green crystal-ash tuff
predominates.

Con glom er ate in cludes clasts de rived from the lapilli
tuff, as well as lime stone and red to white, highly si li ceous
rocks that may be ei ther rhy o lite or chert, nei ther of which
was ob served in situ. They grade both into lapilli tuff and
into vol ca nic sand stone. Green vol ca nic sand stone is well
bed ded and better sorted than the tuff. It interfingers with
the lime stone. Limy ma trix is com mon, and aids in dis tin -
guish ing it from Telkwa volcaniclastic units. Macrofossils
oc cur on bed ding planes in black shale, and iso lated within
volcanic sandstone beds.

Lime stone in the Zymoetz group shows a strong vari -
abil ity in char ac ter. On top of Cop per Moun tain, out crops
are of pure, white to light grey crys tal line mar ble with lo cal
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t h i n  c o l  o u r  b a n d  i n g .  T h i s  u n i t  a p  p e a r s  t o  b e
nonfossiliferous. On the north ern slopes of Cop per Moun -
tain and along the road north of the Zymoetz River, thick-
bed ded grey lime stone is interbedded with green vol ca nic
sand stone that grades into crys tal-lithic tuff. In both cases,
the volcanogenic unit depositionally over lies the lime -
stone. This lime stone con tains a wealth of macrofossils, in -
clud ing rugose cor als, bryo zoans and cri noids. Lime stone
in an iso lated ex po sure south west of Kleanza Lake is
interbedded with lam i nated, si li ceous green tuff and fel sic
con glom er ate. Over all, the in ti mate re la tion ships of lime -
stone and volcanogenic strata are sug ges tive of a se ries of
limy banks and small re de pos ited reefs that developed on
an active arc edifice.

The Zymoetz group is dated both by macrofossils and
by U-Pb zir con meth ods. Duffell and Souther (1964) re -
ported ex ten sive coral and brachi o pod col lec tions of Perm -
ian age, and Gareau et al. (1997a) ob tained an Early Perm -
ian U-Pb age of ca. 285 Ma from lapilli tuff on the O.K.
Range. These rocks cor re late with Perm ian units in the
Iskut-Stikine area (Brown et al., 1996; Lo gan et al., 2000).
The lime stone is age equiv a lent to the Am bi tion For ma tion
of Gun ning et al. (1994). One dif fer ence is that Zymoetz
group lime stone interfingers ex ten sively with vol ca nic-de -
rived clastic de pos its, whereas the Am bi tion For ma tion
con tains al most no vol ca nic ma te rial and is interpreted to
postdate arc volcanism.

TRIASSIC (?) SEDIMENTARY STRATA

Near the crest of the west ern O.K. Range, a dis tinc tive
unit in ter venes be tween the high est ex po sure of Perm ian
lime stone and the Telkwa basal con glom er ate. It con sists of 
less than a hun dred metres of thin-bed ded, black and grey-
lam i nated radiolarian chert. Bed ding in it is roughly con -
form able with its ex ter nal con tacts, which are cov ered. This 
unit is con sid ered to be of Tri as sic age (Duffell and Souther, 
1964; G. Woodsworth, un pub lished map, 2006). It re sem -
bles Mid dle Tri as sic chert in the Iskut-Stikine area (Lo gan
et al., 2000), as well as the Tri as sic Teh For ma tion on the
BC-Yu kon bor der (Roots et al., in press). Radio lar ians col -
lected in this project will be evaluated paleontologically.

A band of thin-bed ded black chert oc curs in log ging
cut ex po sures far ther downslope in the Zymoetz River val -

ley, be tween two pan els of Zymoetz group strata (Fig. 4).
Bed ding at ti tudes in it are highly vari able and gen er ally not
par al lel to its ex ter nal con tacts. The west ern con tact is in -
ter preted as a thrust fault that re peats Perm ian and Tri as sic
strata. Sim i larly, coal black argillite and chert be tween
Cop per and Thornhill moun tains, which lies struc tur ally
be low white Perm ian mar ble, is in ter preted as an other Tri -
as sic unit in the footwall of a thrust fault.

TELKWA FORMATION (LOWER JURASSIC)

Over view

The Telkwa For ma tion of the Hazelton Group is the
most wide spread strati graphic unit in the Usk map area
(Fig. 4). It con sists wholly of vol ca nic and vol ca nic-de -
rived strata: mostly an de site and dacite but with some ba salt 
and lo cal rhyolitic cen tres. Strati graphic re la tion ships in it
are com plex, due to the ir reg u lar ity of to pog ra phy in vol ca -
nic en vi ron ments, abrupt changes in vol ca nic fa cies,
synvolcanic fault ing and the lo cal iza tion of felsic
accumulations.

At its base in the west ern O.K. Range, a polymictic
con glom er ate un con form ably over lies thrust-imbricated
Tri as sic and Pa leo zoic strata (Fig. 4). The con glom er ate
interfingers up ward with a thick unit of andesitic and lesser
dacitic volcaniclastic de pos its and mi nor flows. This unit is
di vided into the in for mally named O.K. Range – Trea sure
Moun tain and Kleanza Creek sec tions by an east-strik ing
fault. The Kleanza Creek sec tion un der lies part of the
south ern slope of the Kleanza Creek val ley, over ly ing (and
interfingering with?) a lo cal ac cu mu la tion of fel sic
volcaniclastic rocks on Mount Pardek. Andesitic
volcaniclastic and sed i men tary strata north of Kleanza
Creek are over lain by an ex ten sive, flow-dom i nated unit,
the Mount O’Brien sec tion, which com prises an de site,
dacite, rhy o lite and ba salt in de creas ing or der of abun -
dance. An de site con sti tutes about 70% of the unit, dacite
25% and rhy o lite 5%. Three dis tinct rhyolitic centres have
been identified in this section.

Con glom er ate

Polymictic con glom er ate is most abun dant at the base
of the Telkwa For ma tion, al though lenses of it also oc cur
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Fig ure 5. a) Polymictic con glom er ate near the base of the Telkwa For ma tion in the west ern OK Range, con tain ing  pink and green si li ceous
vol ca nic rocks, chert, lime stone, plagioclase and pyroxene-phyric an de site and dacite. b) De tail of pink, crinoidal lime stone clast in con -
glom er ate.



stratigraphically higher, interbedded with andesitic lapilli
tuff and vol ca nic sed i men tary in ter vals. It con tains both
intraformational (an de site, dacite and rhy o lite) and
extraformational (lime stone, black chert, an de site, dacite
and rhy o lite) clasts (Fig. 5a).

Be cause both the Zymoetz group and Telkwa For ma -
tion are the rem nants of mainly in ter me di ate to fel sic is land
arc ed i fices, dis tinc tion be tween clasts sourced from them
must rely on sub tle dif fer ences of com po si tion and tex ture.
For in stance, clinopyroxene and quartz pheno crysts are
much more abun dant in the Perm ian volcaniclastic units,
whereas well-formed, lath-shaped plagioclase pre dom i -
nates in the basal Telkwa.

Lo cal clast com po si tion of the con glom er ate var ies
con sid er ably. In some ar eas, lime stone clasts are abun dant;
in oth ers they con sti tute less than 1% of the pop u la tion.
Fossiliferous clasts con tain cor als, brachi o pods and bryo -
zoans, clearly re flect ing their Perm ian source (Fig. 5b).
Near the black Tri as sic chert band, the base of the con glom -
er ate con tains con cen tra tions of black chert clasts.

The basal con glom er ate is very coarse and thick bed -
ded. Con glom er ate higher in the sec tion is finer grained,
and interbedded with sand stone, siltstone and Telkwa
lapilli tuff. Rare clasts of lime stone in lapilli tuff on the west 
slope of Trea sure Moun tain, far upsection from the basal
con glom er ate, hint at con tin ued (fault-re lated?) ex po sure
of pre-Ju ras sic rocks dur ing erup tion and de po si tion of the
Telkwa Formation.

O.K. Range – Trea sure Moun tain Sec tion

From the mid dle of the O.K. Range east to Trea sure
Moun tain and be yond, a sec tion dom i nated by ma roon and
green andesitic volcaniclastic strata dips homoclinally to
the east. In ad di tion to an de site lapilli tuff, it com prises
about 15% an de site flows, 5% thin in ter vals of fine-grained 
vol ca nic-de rived sed i men tary beds and 5% dacite lapilli
and crys tal-ash tuffs. Its basal con tact with the con glom er -
ate unit is an in ter preted fault; how ever, rocks in this sec -
tion are iden ti cal to those in the Kleanza Creek sec tion,
which de mon stra bly over lie and interfinger with the con -
glom er ate. The two sec tions are sep a rated by an east-strik -
ing, north-side-down normal fault (Fig. 4).

Andesitic lapilli tuff in the O.K. Range – Trea sure
Moun tain sec tion is thick bed ded, rang ing from coarse to
fine clast dom i nated, and monomictic to polymictic. Over -
all, the clasts are mostly plagioclase phyric, with mi nor lo -
cal hornblende and clinopyroxene (Fig. 6a).

Tex tural vari a tions from unit to unit in volve per cent -
age and size of pheno crysts, which are typ i cally lath
shaped, euhedral and 2–5 mm long. Some tuff units con tain
crowded por phy ritic and fine grained, holocrystalline
clasts that tend to be strongly epidotized (Fig. 6b). The au -
thors in ter pret these as hypa bys sal clasts al tered in place,
prior to in cor po ra tion in an ex plo sive erup tive unit. Sim i lar
al ter ation patches were ob served in the Kleanza pluton in
the Bornite Range.

An de site flows are co her ent, tab u lar to lensoid units
20–200 m thick, that in places grade through brecciated
into lapilli tuff. Vol ca nic tex tures are iden ti cal to those in
the tuff. These flows are only lo cally amyg da loid al, in con -
trast to flows in the Mount O’Brien section.

Thin units of bed ded vol ca nic sand stone, siltstone and
mudstone rep re sent qui es cent in ter vals. Sub aque ous de po -
si tion is in di cated by graded bed ding and mudstone rip-up
clasts.

Dacitic units are ma roon, brick red, light grey, lav en -
der and pink. They com prise lapilli and crys tal-ash tuffs
and mi nor co her ent dacite. Clasts and co her ent por tions are
very si li ceous and apha ni tic to glassy, and may con tain
sparse, very small (<1 mm) feld spar pheno crysts. West of
Trea sure Moun tain, three thin dacitic units oc cur in as so ci -
a tion with thin-bed ded vol ca nic sed i men tary strata. One of
them ex hib its a polymictic base, in volv ing an de site clasts
from un der ly ing units, and a monomictic top. De gree of
weld ing increases upward within the unit.

Kleanza Creek Sec tion and Mount Pardek

This sec tion ex tends along the south ern slopes of the
Kleanza Creek val ley, from Kleanza Moun tain to Mount
Pardek; its sed i men tary up per part is ex posed near the main
log ging road north of Kleanza Creek (Fig. 4). In the west,
its base con sists pri mar ily of andesitic lapilli tuff that tran -
si tion ally over lies and interfingers with polymictic con -
glom er ate. To the east, the basal unit is the fel sic tuff se -
quence ex posed on Mount Pardek, which over lies Perm ian

Geo log i cal Field work 2005, Pa per 2006-1 123

Fig ure 6. a) Coarse-grained Telkwa For ma tion lapilli tuff from near Trea sure Moun tain, show ing plagioclase-hornblende-phyric clasts with
well-formed pheno crysts. b) Epidote-al tered clasts in lapilli tuff.



lime stone and con glom er ate. This, in turn, is 
over lain by andesitic lapilli tuff and de rived
sed i men tary lay ers. The au thors in ter pret
the Mount Pardek se quence as the products
of a nearby felsic centre.

The Mount Pardek se quence con sists of 
thin, quartz-feld spar-phyric flows, wa ter-
l a i d  t u f f  u n i t s  a n d  r e s e d i m e n t e d
volcaniclastic de pos its (Fig. 7).

Al though dom i nantly fel sic, it also con -
tains andesitic volcaniclastic lay ers. Fel sic
units are typ i cally light pas tel green. Un like
other fel sic units in the Telkwa For ma tion,
they con tain up to 60% clear, euhedral
quartz crys tals. Ev i dence of sub aque ous de -
po si tion in cludes grad ing and crude sort ing
in well-bed ded units. They are prob a bly of
turbiditic or i gin. Over all, the se quence is up
to 1200 m thick. The dom i nantly fel sic unit
grades up ward into andesitic lapilli tuff,
sand stone and siltstone that are iden ti cal to
those of  the O.K. Range – Treasure
Mountain section.

West of Kipulta Creek, a lower fel sic
se quence con sists of thin-bed ded, col our-
banded rhy o lite tuff and waxy, trans lu cent rhy o lite. Lapilli
tuff ranges from monomictic to polymictic, with green to
pink rhy o lite and also quartz-vein clasts. This se quence,
like that on Mount Pardek, is over lain by volcaniclastic
beds of in ter me di ate com po si tion, in clud ing lapilli tuff and
ma roon, well-bed ded sandstone and siltstone.

Be tween Keap Creek and ‘Red Gulch’ Creek, an de site
lapilli tuff with thin in ter vals of vol ca nic sand stone and
siltstone over lies and interfingers with the basal Telkwa
con glom er ate. Polymictic con glom er ate with lime stone
clasts oc curs high in the sec tion, par tic u larly on the slopes
west of Keap Creek. The con glom er ate thick ens south -
ward, con sis tent with a top o graphic high south of the main
Telkwa accumulation.

The north east-fac ing sed i men tary se quence north of
Kleanza Creek is sep a rated from the coarser lapilli tuff by
an apophysis of the Kleanza pluton, al though it is iden ti cal
in li thol ogy and bed ding at ti tude to the vol ca nic-de rived
sed i men tary in ter vals far ther south. It is over lain by an de -
site flows and coarse lapilli tuff of the Mount O’Brien sec -
tion along a transitional contact.

Mount O’Brien Sec tion

This wide spread unit ex tends from Kleanza Creek
through the east ern and north ern bound aries of the map
area, in clud ing Bornite Moun tain, Mount O’Brien and the
ridges north east of Le gate Creek (Fig. 8a).

It is dom i nated by an de site and dacite flow/lapilli tuff
erup tive units that al ter nate on scales of tens to hun dreds of
metres. The larger dacite bod ies are shown on Fig ure 4.
Rhy o lite is also pres ent in three sep a rate cen tres, and
aphyric ba salt ac com pa nies the an de site in places. In the
west ern part of the sec tion, beds are very thick and al ter na -
tion be tween an de site/ba salt, dacite and rhy o lite oc curs
over hun dreds of metres. East of Le gate Creek and in the
Trea sure Creek area, the sec tion is well bed ded, in di vid ual
flow units are thin ner, and al ter na tion be tween an de site and 
lesser dacite oc curs at a scale too small to de pict in re gional
map ping. These rocks are grouped with the andesite.

An  de  s i t e  i n  t h i s  s ec  t i on  i s  t ex  tu r  a l l y  ( an d
compositionally?) dif fer ent from that in the volcaniclastic-
dom i nated sec tions to the south. Plagioclase is tab u lar
rather than lath-shaped, and less euhedral. Synneusis
(clump ing of in di vid ual crys tals due to weak at trac tion on
flat faces) gives them a rag gedly ter mi nated ap pear ance.
Av er age plagioclase size var ies from unit to unit, rang ing
from a few milli metres to, lo cally over a centi metre in
length. Sub sid iary clinopyroxene oc curs in some of the
flows. Mount O’Brien an de site flows tend to be amyg da -
loid al, from abun dant tiny pin pricks to ir reg u lar, ze o -
lite±quartz±epidote±chlorite±pumpellyite-filled cavities
many centimetres across (Fig. 8b).

Dacite units are com pos ite, con sist ing of co her ent
flows and flow brec cias, lapilli tuff, welded to nonwelded
tuff with lithic and pum ice frag ments, and less com mon
crys tal tuff (Fig. 8c). Tex tur ally, they re sem ble the much
less ex ten sive dacite south of Kleanza Creek. Colours
range from ma roon to brick red to pas tel shades of lav en der, 
pink, cream and or ange. All of these rocks are mark edly
more si li ceous than the an de site. They are aphyric to finely
por phy ritic, with a small per cent age of tiny, submillimetre
plagioclase phenocrysts.

Three sig nif i cant ac cu mu la tions of rhyolitic vol ca nic
rock oc cur within the Mount O’Brien sec tion: they are lo -
cated in the mid dle of the Bornite Range south west of the
head wa ters of Chimdemash Creek, north of Mount
O’Brien, on the north ern most ridge and cirques be tween St. 
Croix and Le gate Creeks; and in the north east ern por tion of
the map area north west of the head wa ters of Le gate Creek.
These units are typ i cally closely as so ci ated with mi nor
amounts of dacite, ba salt and an de site, but have been
mapped at 1:50 000 scale wholly as rhy o lite. Pyroclastic
rocks within these units in clude nonwelded to strongly
welded lapilli tuff with lithic and pum ice frag ments; co her -
ent rhy o lite (Fig. 8b,c) oc cur ring as thin flows, mi nor
domes and cryptodomes that com monly grade into flow
brec cia; beds of resedimented fel sic de bris rang ing from
con glom er ate to sand stone; and lo cal thin-bed ded, apha ni -
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Fig ure 7. Thick-bed ded fel sic lapilli tuff, Mount Pardek, look ing north across Kleanza 
Creek to the main log ging road.



tic, highly si li ceous units, which may represent
felsic ash tuff or exhalitive chert.

In di vid ual beds range in thick ness from less
than 1 m to more than 30 m and are nor mally lat er -
ally con tin u ous with lit tle change in vol ca nic or sed -
i men tary fa cies. Co her ent rhy o lite and rhy o lite frag -
ments in volcaniclastic de pos its are typ i cally highly
si li ceous, flow banded, apha ni tic, semitranslucent
and white, pink, or ange, lav en der or brick red in col -
our. In these three lo ca tions, the high con cen tra tion
of rhyolitic rocks, es pe cially co her ent rhy o lite, leads 
to the in ter pre ta tion that each lo ca tion is prox i mal to
a lo cal ized cen tre of fel sic vol ca nism. These units
lack the light green pas tel col our, abun dance of
quartz pheno crysts and turbiditic sed i men tary struc -
tures that characterize the Mount Pardek felsic unit
located to the south.

Re gional Vari a tions in the Telkwa For -
ma tion

A dra matic re gional change in the stra tig ra phy
oc curs be tween the O.K. Range – Trea sure Moun -
tain and Kleanza Creek sec tions lo cated in the south -
ern por tion of the map area and the Mount O’Brien
sec tion in the north. The Mount O’Brien sec tion is
dom i nated by vol ca nic flows of in ter me di ate com -
po si tion, and lo cal fel sic ac cu mu la tions that are
prox i mal to erup tive cen tres; the O.K. Range – Trea -
sure Moun tain and Kleanza Creek sec tions are dom -
i nated by volcaniclastic de pos its. It is clear that the
south ern sec tions rep re sent a more dis tal vol ca nic
fa cies than the co her ent flows of the north ern sec -
tion (Barresi and Nel son, 2006). The au thors pro -
pose that the south ern sec tions are a thick ac cu mu la -
tion of volcaniclastic ma te rial orig i nat ing from
vol ca nic cen tres in the Mount O’Brien sec tion. This
ma te rial was de pos ited in a sub sid ing ba sin south of
Kleanza Creek. East-trending faults in the south ern
sec tions, par tic u larly the fault sep a rat ing the O.K.
Range – Trea sure Moun tain sec tion from the
Kleanza Creek sec tion, may be orig i nal ba sin-
bound ing faults. The dif fer ences in vol ca nic fa cies
be tween the south ern and north ern sec tions are not
due to a jux ta po si tion of dif fer ent po si tions in a con -
tin u ous stratigraphic sequence; rather, they
represent a geographic change in facies (Barresi and
Nelson, 2006).

Kitselas Fa cies (Lower Ju ras sic)

The Kitselas fa cies of the Telkwa For ma tion is
well ex posed in a homoclinal, north west-fac ing se -
quence on Kitselas Moun tain and the ridge be tween
Shan non and Lowrie creeks. It also out crops east of
the Skeena River be tween Usk and the ridge north of 
St. Croix Creek. On Kitselas Moun tain, cleav age de -
vel op ment is spaced and orig i nal tex tures are very
well pre served. The sec tion is pre dom i nantly fel sic,
with >95% dacite or rhy o lite along with a mi nor
mafic com po nent of ba salt, an de site(?) and diabase.
The base of the ex posed sec tion, which out crops on
the east side of the Skeena River and at the base of
Kitselas Moun tain, is pri mar ily co her ent rhy o lite.
The ma jor ity of the rocks higher in the sec tion,
which form Kitselas Moun tain, are thick-bedded
volcaniclastic units (Fig. 10a).
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Fig ure 8. a) South face of Mount O’Brien, show ing very thick, ma roon an de -
site flows cut by a gently dip ping diorite dike swarm re lated to the Kleanza
pluton. b) An de site with large, ir reg u lar amygdules from the Mount O’Brien
sec tion. c) Bright red dacite lapilli tuff with pale si li ceous clasts.



The co her ent rhy o lite is typ i cally me dium 
grey to light pur ple and apha ni tic with rare
feld spar microphenocrysts. Flows, which are
tran si tional into flow brec cia, have sim i lar
char ac ter is tics to the larger co her ent bod ies
but are col our and flow banded on a milli metre 
to centi metre scale. The volcaniclastic por tion
of the sec tion in cludes rhyolitic to dacitic
lapilli tuffs, welded tuff (Fig. 10b) and rare
beds  o f  c ry s  t a l  and /o r  a sh  tu f f s  and
resedimented vol ca nic rocks. Lapilli and
welded lapilli tuffs are mono lithic, with dom i -
nantly sand to peb ble-size lapilli. The dom i -
nant lapilli com po si tions are ho mo ge neous
apha ni tic white, me dium pur ple or grey rhy o -
lite and pum ice; mi nor plagioclase-phyric
lapilli and scoriaceous bombs are lo cally pres -
ent. Welded tuff ex hib its both nor mal and nor -
mal-re verse grad ing, and the typ i cal as pect ra -
tio of pum ice clasts is 1:5. One thin bed of
resedimented vol ca nic rock grades up ward
from a lam i nated mudstone base to a con glom -
er ate. Sed i men tary struc tures within this sec -
tion in clude flame struc tures, load casts and
crossbeds, which together are suggestive of a
subaqueous depositional environment.

Ba salt on Kitselas Moun tain oc curs as three con tin u -
ous but thin (60–220 m) units. The thick est of these units
caps the sum mit of Kitselas Moun tain, and the other two
out crop on its west ern ridge. They are var i ous shades of
blue-grey and are de fined by apha ni tic, hackly and ve sic u -
lar to scoriaceous tex tures. Sev eral zones within the ba salt
on the Kitselas sum mit have been thor oughly epidotized,
leav ing them a bril liant pis ta chio green col our. These zones 
are tex tur ally dis tin guish able from the un al tered ba salt, as
they have smal ler  and rarer  amygdules  and are
holocrystalline as op posed to apha ni tic. These zones are in -
ter preted to rep re sent prox im ity to erup tive fis sures or cen -
tres where hy dro ther mal al ter ation would be con cen trated.
Other mafic rocks within the Kiteselas vol ca nic unit in -
clude mi nor diabase dikes on the south east slope of Kitselas 
Moun tain and thin con cor dant flows or sills exposed on the
slopes east of the Skeena River.

Com par i son of Kitselas Fa cies and Fel sic Cen -
tres Else where in the Telkwa For ma tion

The Kitselas fa cies is co eval with the Telkwa For ma -
tion (Gareau et al., 1997a); how ever, its strati graphic re la -
tion ship to the Telkwa, lo cally or re gion ally, is un cer tain. A
brief com par i son of the phys i cal fea tures of the Kitselas fel -
sic rocks to fel sic cen tres lo cated within the Telkwa For ma -
tion in the Usk map sheet is pre sented here; a more de tailed
ex am i na tion, in clud ing petrographic and geo chem i cal
com par i sons is the sub ject of a B.Sc. the sis cur rently in
progress by Nicole Boudreau.

The Kitselas vol ca nic rocks are dom i nantly rhyolitic in 
com po si tion and con sist of a thick sec tion of co her ent rhy o -
lite at the base of the ex posed sec tion, over lain by an
equally thick sec tion of volcaniclastic rocks ex posed on
Kitselas Moun tain. There is no an a logue within the Usk
map sheet for the thick co her ent rhy o lite body at the base of
the sec tion. How ever, the ex po sures of Telkwa fel sic cen -
tres may be on the flanks of larger, un ex posed rhy o lite bod -
ies, as is sug gested by the thick ac cu mu la tions of
volcaniclastic ma te rial in these lo ca tions. The up per

volcaniclastic sec tion of the Kitselas vol ca nic rocks is very
sim i lar to Telkwa fel sic rocks. Both are char ac ter ized by
sim i lar fa cies, tex tures and rock types, and are bed ded on a
sim i lar scale. The most ob vi ous dif fer ences be tween these
rocks are that the Telkwa fel sic rocks oc cur in a wide va ri -
ety of colours and of ten have mul ti ple rock types within in -
di vid ual tuff beds, whereas the Kitselas rocks are uni formly 
white to grey (or rarely purple) and are normally
(apparently) monolithic.

Nev er the less, be cause the Kitselas rocks ex hibit
higher de grees of meta mor phism and al ter ation, these fea -
tures found in the Telkwa fel sic rocks may sim ply be ob -
scured in the Kitselas. Al though there is no ex act an a logue
for the Kitselas vol ca nic rocks within the Telkwa in the Usk
map area, the phys i cal fea tures of the Kitselas vol ca nic
rocks are con sis tent with those of the Telkwa.

NILKITKWA AND SMITHERS FORMATIONS

Along log ging roads north of Sand Creek, inliers
within the Car pen ter Lake pluton con sist of three units:
bright ma roon, thin-bed ded fel sic tuff and ba salt; thin-bed -
ded, si li ceous and tuffaceous siltstone; and brown sand -
stone with large bi valve fos sils. These units re sem ble, re -
spec tively, the ‘Red Tuff’ mem ber of the Nilkitkwa
For ma tion (Tip per and Rich ards, 1976); the so-called ‘py -
jama beds’, cor re la tive with the mid-Ju ras sic (Toarcian and
Bajocian) Troy Ridge and Yuen for ma tions (Tip per and
Rich ards, 1976; An der son, 1989); and the Smithers For ma -
tion (Tip per and Rich ards, 1976) and Toarcian to Bajocian
sand stone in ter vals within the Eskay belt (Alldrick et al.,
2005).

The ma roon fel sic tuff-ba salt unit is dis tin guished
from Telkwa vol ca nic fa cies be cause of the uni formly thin-
bed ded, fine-grained char ac ter of the tuff, interbedded with 
thin, aphyric, amyg da loid al ba salt flows. Accretionary
lapilli were noted at one out crop. The si li ceous siltstone
unit dis plays the dark and light col our band ing typ i cal of
the ‘py jama beds’, a lithotype also rec og nized within the
Eskay belt (Alldrick et al., 2005). The brown sand stone,
with its lack of ob vi ous chert de tri tus and abun dance of
large bi valves, more closely re sem bles mid-Ju ras sic clastic
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Fig ure 9. Flow-banded rhy o lite on the Bornite Range.



units than it does the Bow ser Lake Group. A
col lec tion of the bi valves was sub mit ted to T.
Poulton of the Geo log i cal Sur vey of Can ada
for iden ti fi ca tion. His re port (Ta ble 1) in di -
ca tes  a  prob a  b le  ear ly  Bajocian  age ,
equivalent to the older part of the Smithers
Formation.

In the area north of Sand Creek, G.
Woodsworth et al. (un pub lished map ping,
2006) showed Bow ser Lake Group strata
over ly ing the Nilkitkwa and Smithers units
de scribed above. These ex po sures were not
vis ited in 2005.

METAMORPHIC UNIT IN SAND
CREEK HEADWATERS

An en clave of meta mor phic rocks lies
within the Car pen ter Lake pluton in the north -
east ern cor ner of the map area. They con sist of 
brown, black and grey, vari ably py ritic
hornfels with lo cal limy pods. Mi cro scop i -
cally, they con tain grains of plagioclase,
quartz and mi nor K-feld spar, along with meta -
mor phic bi o tite, actinolite and di op side. Their
p r o t o l i th  w a s  p r o b  a  b l y  t h in - b e d  d e d
tuffaceous wacke and dirty pelite. A strong,
pre-con tact meta mor phic fo li a tion is pres ent.
In char ac ter, the unit re sem bles im pure clastic
rocks of the Smithers For ma tion or Pa leo zoic
volcaniclastic rocks of the Zymoetz group, but 
the ex po sure was too small to provide
definitive information.

Intrusive Units

KLEANZA PLUTON (EARLY
JURASSIC)

The Kleanza pluton is a large, sprawl ing,
het er o ge neous body with apophyses along the 
Zymoetz River, Kleanza Creek and south east
of Mount O’Brien (Fig. 4). It has been dated as 
Early Ju ras sic (ca. 200 Ma U-Pb date on zir -
con; Gareau et al., 1997a). As is typ i cal of
in termontane plutons  of  th is  age (cf .
Woodsworth et al., 1991), it var ies tex tur ally
from fine grained to por phy ritic to coarse
grained equigranular, and compositionally
from gab bro to gran ite. Its mar ginal phases
tend to be more mafic than those in its in te rior, and more
vari able. On Cop per Moun tain, for in stance, microdiorite
(a fine-grained, salt and pep per rock com posed of 60%
plagioclase and 40% pyroxene) al ter nates on a 10 m scale
with por phy ritic in tru sive an de site, gab bro and very coarse
grained hornblende peg ma tite bod ies. Microdiorite is com -
mon within the south west ern part of the pluton. Be cause of
its fine-grained na ture, it can be dif fi cult to dis tin guish
from sim i larly tex tured ex tru sive units. Key di ag nos tic fea -
tures are the ab sence of phenocrysts, amygdules and
fragmental textures.

South of Mount O’Brien, fine-grained bor der phases
of the Kleanza pluton in clude pink plagioclase-phyric
monzonite and green an de site that is tex tur ally iden ti cal to
nearby flows, ex cept for its lack of amygdules and un strati -
fied char ac ter. This part of the pluton is pos si bly a feeder to
Telkwa ex tru sive units.

Much of the in te rior of the Kleanza pluton con sists of
coarse-grained,  equigranular  hornblende-bi o t ite
granodiorite, with lesser diorite and gran ite.

The Kleanza pluton in trudes strata of the Zymoetz
group, as well as the Telkwa For ma tion. Con tacts both par -
al lel and cross cut the stra tig ra phy. In the val ley of Kleanza
Creek, the pluton oc curs at low el e va tions, flanked by
Telkwa For ma tion on ad ja cent high ridges (Fig. 4; see also
Barresi and Nel son, 2006). This con fig u ra tion sug gests a
roof con tact. Con tacts in the Chimdemash Creek val ley are
steeper and more cross cut ting. Over all, the pluton seems to
have formed as a branch ing and pos si bly stacked set of lac -
co lith ic arms that de lami nated and domed the strati graphic
sec tion. It was prob a bly emplaced at shal low depths. Con -
tact meta mor phism around its mar gins is only well de vel -
oped in the Zymoetz group on Cop per Moun tain, where di -
op side-gar net as sem blages oc cur in lime stone. Far ther
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Fig ure 10. a) Part of the ex ten sive, thick-bed ded rhy o lite to dacite volcaniclastic
unit of the Kitselas mem ber; look ing west from near Kitselas Moun tain. b) Welded
tuff, Kitselas mem ber.



north, ze o lite-fa cies assemblages persist to within metres
of its margins.

CARPENTER LAKE PLUTON (EOCENE)

The Car pen ter Lake pluton un der lies a large area in the
drainages of Car pen ter, Sand and Hardscrabble creeks, as
well as the lower reaches of Le gate Creek. It has been dated
as Eocene by a 53 Ma U-Pb date on zir con (Gareau et al.,
1997a), which is con sis tent with other plutons be long ing to
the Coast Plutonic Com plex. It com prises large ar eas of ho -
mo ge neous granodiorite, tonalite and gran ite, as well as ar -
eas of abun dant dikes of vari able com po si tions and tex -
tures. Among these, pink orthoclase-phyric gran ite,
me dium-grained granodiorite and diorite, and green an de -
site are most com mon. Pink peg ma tite and aplite oc cur in
parts of it, no ta bly in the headwaters of Sand Creek.

STRUCTURE

The most im por tant struc ture in the area is the Usk fault 
(UF), which abruptly sep a rates footwall fel sic rocks of the
Kitselas vol ca nic unit from hangingwall Telkwa For ma tion 
an de site in truded by the Kleanza pluton (Fig. 4). It is an un -
du lat ing sur face that dips vari ably to the south east, off set
by the steep, east-side-down Gitaus and Tum bling Creek
faults. The UF cor re sponds to an abrupt change in bed ding
at ti tudes. In its footwall, well-bed ded Kitselas units strike
uni formly south west and dip and face north west, away
from the fault. In its hangingwall, Telkwa units strike
south east and dip mod er ately to steeply south west, to ward
the fault. The UF is lo cated within a meta mor phic tran si tion 
zone be tween greenschist and ze o lite fa cies. Greenschist-
fa cies as sem blages are de vel oped both within mafic rocks
of the Kitselas vol ca nic unit and within the lower part of the
Telkwa For ma tion, up to 300 m above the UF. Spaced,
south east erly-dip ping zones of strong pen e tra tive cleav age 

oc cur through out the Kitselas vol ca nic unit. Strongly fo li -
ated zones are par tic u larly well de vel oped near its
struc tural top (e.g. , in high way out crops north of
Chimdemash Creek). The broader shear zone per sists hun -
dreds of metres above the UF, ex pressed as strongly
cleaved in ter vals and chloritic brittle shears within the
Telkwa Formation and the Kleanza pluton.

Over all, the UF ap pears to be a dis crete de tach ment
fault cor re spond ing to an abrupt lithological break, lo cated
within a broader zone of shear ing and strong fab ric de vel -
op ment, the Usk shear zone. At ten u a tion oc curred across
the en tire zone, with dis place ment fo cused on the UF. The
orig i nal re la tion ship of the Kitselas vol ca nic unit to the Pa -
leo zoic to Ju ras sic rocks in the hangingwall of the UF is still 
not known.

MINERALIZATION

The Usk map area con tains about 80 doc u mented min -
eral oc cur rences of sev eral de posit types (Fig. 11; see also
Kin dle [1937a, b] for de tailed de scrip tions of his toric
show ings). Cop per min er al iza tion is com mon and wide -
spread, and in cludes quartz vein, quartz-poor sul phide vein
(bornite-chalcocite-epidote-spec u lar he ma tite), shear-
hosted, dis sem i nated and re place ment styles, in ad di tion to
the nearly ubiq ui tous mal a chite stains of un cer tain or i gin.
Sil ver is com monly as so ci ated with Cu min er als, par tic u -
larly in veins and shears. Gold fa vours quartz veins, and oc -
curs ei ther with py rite alone, as at Columario (MINFILE
103I077), or in polymetallic veins with chal co py rite,
bornite, sphalerite, ga lena, tetrahedrite and other
sulphosalts. Mo lyb de nite occurs within and near the
Carpenter Lake pluton.

The or i gin and as so ci a tions of the Cu and Au-bear ing
epigenetic min er al iza tion are un clear, be cause the ev i dence 
is cir cum stan tial. Four pos si bil i ties ex ist, listed in or der of
im plied age of mineralization:

1) Cop per-rich shear zone – hosted and re place ment
oc cur rences in the Telkwa For ma tion, no ta bly on
the north-south Trea sure Moun tain trend (Fig. 11)
could be re lated to early fluid mi gra tion as so ci -
ated with Hazelton-age vol ca nic activity.

2) Hy dro ther mal sys tems as so ci ated with the
Kleanza pluton could give rise to a broad spec trum 
of epigenetic oc cur rences, such as veins, shear-
hosted, dis sem i nated and re place ment mas sive
sul phide minerals.

3) The Early Ter tiary Usk shear zone and Usk de -
tach ment fault could be im pli cated in the for ma -
tion of lo cal epigenetic min er al iza tion.

4) Veins could re late to hy dro ther mal ef fects of the
Eocene Car pen ter Lake pluton.

The spa tial dis tri bu tion of Au and Cu-rich oc cur rences
on Fig ure 11 points most strongly at the Kleanza pluton as a
key fac tor in their for ma tion. Most of the Au-rich veins
con cen trate in a band that cor re sponds to the north east-
trending north ern lobe of the pluton, which ex tends from
the mouth of the Zymoetz River to the head wa ters of Le gate 
Creek. This in cludes the clus ter of veins on Kleanza Moun -
tain, and the Sil ver Ba sin (MINFILE 103I067) to Zona
May – Frisco area (MINFILE 103I063, 061).
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Identifications:
Plagiostoma   sp.  cf.  hazeltonense   McLearn
Ctenostreon(? )  sp.
Lopha(?)  sp. 

other bivalves, indeterminate
belemnites, indeterminate
terebratulid brachiopod, indeterminate

Age: Early Bajocian probably

Report on one collection of Jurassic bivalves collected by JoAnne 
Nelson, BC Geological Survey, in Terrace area, BC (NTS 
103I/09), 2005

GSC Locality C-500768: Field no. 05NB5-6; UTM Zone 9V, 

543161E, 6067163N 

The fossils are very poorly preserved fragments and imprints. 
This fauna is represented best in British Columbia at Hudson Bay 
Mountain near Smithers and in central Whitesail Lake map area. 
It occurs in Early Bajocian  beds of the Smithers Formation, 
together with the ammonite Sonninia. Other Middle Toarcian 

through Bathonian ages for these fossils are remotely  possible, 
but very unlikely in the Terrace area.

October 4, 2005

T.P. Poulton

TABLE 1. REPORT ON MACROFOSSILS FROM SANDSTONE
NEAR SAND CREEK.



The Kleanza pluton is a het er o ge neous multiphase
body. Out crop pat terns out line a curviplanar shal low top to
both lobes. It was prob a bly in truded as a sprawl ing,
laccolith-shaped body to high crustal lev els in ze o lite-fa -

cies coun try rocks. The up per lev els of the pluton and its
vol ca nic cu pola are ex ten sively ex posed in the area, con sti -
tut ing a highly fa vour able en vi ron ment for min er al iza tion.
Ma jor ankeritic al ter ation oc curs in the Sil ver Ba sin area,
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Fig ure 11. Min eral pros pects in the Usk map area.



as so ci ated with an un usual por phy ritic monzonite phase of
the pluton. In ‘Red Gulch’ Creek and on the lower, west ern
and south ern slopes of Bornite Moun tain, com mon oc cur -
rences of dis sem i nated chal co py rite and py rite near the
mar gins of the pluton may indicate a potential for
porphyry-style mineralization.

The only clus ter not clearly as so ci ated with the
Kleanza pluton is that on Kitselas Moun tain, in clud ing the
Lucky Luke (MINFILE 103I039) and Gold Star veins
(MINFILE 103I038; Carter, 1970). These cross cut S1 fab -
rics in the Kitselas mem ber, which are re lated to the Usk
shear zone; there fore, they are prob a bly of Eocene age and
may re late to the de tach ment faulting event.

HIGHLIGHTS OF 2005 ROCK
GEOCHEMICAL SAMPLING PROGRAM

As part of the re gional map ping pro gram, more than 70 
sam ples were taken from min er al ized zones and ar eas for
geo chem i cal and as say anal y sis (Ta ble 2). Some cor re -
spond ex actly or ap prox i mately to ex ist ing lo ca tions in the
MINFILE da ta base. Ta ble 3 shows re vised lo ca tions for se -
lected min eral oc cur rences, based on the au thors’ work and
that of Ray mond Cook of Argonaut Resources.

Sam pling car ried out by the au thors con firmed sig nif i -
cant metal val ues from sev eral known show ings. Grab sam -
ples from the Columario (JN4-3; MINFILE 103I077) and
Lucky Luke (JN2-5; MINFILE 103I039) re turned 36.6 and
0.35 g/t Au, re spec tively. Many sam ples in the up per
Chimdemash Creek area con tain sig nif i cant metal val ues,
no ta bly a vein float sam ple, TB-26-03, taken west of the
Sil ver Ba sin (MINFILE 103I065) that con tains 0.18 g/t Au. 
Show ings on Trea sure Moun tain (EK 24 through 26 se ries;
MINFILE 103I090, 086) re turned high val ues of Cu and, in
some cases, el e vated Ag. The Alvija oc cur rence (MINFILE 
103I089), lo cated im me di ately north of the Kleanza Creek
road, is a broad zone of frac tur ing and Cu min er al iza tion. A
rep re sen ta tive sam ple con tained 5.59% Cu and 99 g/t Ag.
Quartz veins at the Shan oc cur rence (TB41-3, 4; MINFILE
103I167) contained up to 0.989% Mo.

Ta ble 2 also shows many anom a lies from sam ples not
lo cated near pre vi ously doc u mented min eral oc cur rences.
Al though most are from thin veins and shear zones, some
rep re sent in ter est ing new min eral po ten tial for the area.
They in clude the following:

• The high est Au value ob tained from a new show ing was
3670 ppb (3.6 g/t) from sam ple JN13-7, lo cated on the
ridge south of Mount O’Brien. It was ob tained by dig -
ging through ta lus to a mal a chite-stained shear zone in
rub ble-crop. The width and length of this zone are un -
known, be cause it is largely covered.

• Sam ples EK8-1 and 1a are from an out crop on the north
side of the Hardscabble Creek log ging road, where sev -
eral quartz veins with small, vis i ble sul phide grains oc -
cur in a si lici fied zone as so ci ated with aplite dikes. The
sam ples con tain el e vated val ues of W, Cu, Pb, Zn, Ag,
Bi, Cd and Te (Ta ble 2). The dike and vein sys tem strike
roughly east, subparallel to the road; they shortly dis ap -
pear un der cover in both di rec tions. This lo cal ity is ap -
prox i mately 1 km west of the Grotto vein in the can yon
of Hardscrabble Creek (MINFILE 103I044, 45).

• Sam ples from within and near the Sil ver Ba sin area tend
to con tain el e vated base metal and sil ver val ues. These
in clude JN7-3, JN8-2, TB26-3, TB26-6, TB26-13,

TN27-5, TB27-8 and TB27-12. Com bined with the
wide spread ankeritic al ter ation in the area, they in di cate
a sig nif i cant met al lif er ous system.

• Sam ples of dis sem i nated py rite and chal co py rite from
near the bor ders of the Kleanza pluton in clude EK13-5,
EK13-8, EK13-11, EK15-3, and TB4-2.They con tain
anom a lous but sub-ore-grade Cu val ues,  419–
3083 ppm, and neg li gi ble Au and Ag.

• Sam ples EK9-3 and 9-5, from the log ging road south of
Sand Creek, were of al tered, quartz-veined gran ite of the 
Car pen ter Lake pluton, with mi nor vis i ble mo lyb de nite.
They re turned anom a lous Mo val ues of 38 and 164 ppm.

MINERAL POTENTIAL AND MODELS

Min er al iza tion in the Usk area is con trolled by the
Early Ju ras sic Kleanza pluton, par tic u larly its north ern
lobe; the Eocene Car pen ter Lake pluton; pos si bly the Usk
shear zone; and, in the case of the Cu(-Ag) oc cur rences on
Trea sure Moun tain, fluid flow of un known or i gin along a
north-strik ing shear zone. The Kleanza sys tem is gen er ally
ex pressed as polymetallic quartz veins and vein swarms
with spo radic high val ues in Au and/or Ag. Re place ment-
style min er al iza tion is re ported in a tuff near its north east -
ern mar gin, at the Zona May oc cur rence (MINFILE
103I061; Salat, 2005; R. Cook, pers. comm., 2005). The
wide spread Sil ver Ba sin veins and al ter ation zones at the
head of Chimdemash Creek provide a target of interest.

The Car pen ter Lake pluton con tains zones of mo lyb -
de nite con cen tra tion, such as the Shan oc cur rence and the
Sand Creek area.

Al though, in gen eral, the Trea sure Moun tain sys tem is
clearly shear re lated and shear con trolled, there is an im por -
tant zone south of the map area (MINFILE 103I090) from
which stratabound zones have been re ported (A. Bur ton,
pers. comm., 2005). There, a 12.19 m sur face chip sam ple
as sayed ap prox i mately 3.40% Cu and 18.6 g/t Ag (Suther -
land Brown, 1965). Un clas si fied re serves are 28 120 tonnes 
grad ing 1.7% Cu (Sadlier-Brown, 1973). This zone of fers
the pos si bil ity of bulk-tonnage potential.

Ex po sures of Troy Ridge For ma tion equiv a lents in the
north west ern cor ner of the map area hint at the po ten tial for
Eskay-equiv a lent stra tig ra phy along strike far ther to the
north.

SUMMARY AND CONCLUSIONS

Geo log i cal map ping by the BC Geo log i cal Sur vey in
the area north east of Ter race in 2005 has clar i fied strati -
graphic, in tru sive and struc tural re la tion ships of up per Pa -
leo zoic, Tri as sic and Ju ras sic rock pack ages, in clud ing sub -
di vi sion of the Ju ras sic Hazelton Group and Telkwa
Formation.

It is sug gested here that the Perm ian volcanogenic
strata and lime stone be in for mally named the Zymoetz
group, as the near est equiv a lent ex po sures (the Asitka
Group and units in the Stikine ‘as sem blage’) are 250 km
distant.

The au thors have rec og nized an un usual, vol ca nic-free 
Tri as sic sec tion of black chert and basinal sed i men tary
strata. It, along with the un der ly ing Perm ian rocks, was
thrust imbricated prior to de po si tion of the basal con glom -
er ate of the Lower Ju ras sic Telkwa Formation.
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Mo W Cu Pb Zn Au Ag Bi Cd Te As Sb Hg

ppm      
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ppm    

(%)

ppm    

(%)

ppm    

(%) ppb

ppb    

(g/tonne) ppm ppm ppm

ppm    
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ppm    

(%) ppb   %
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Station ID Easting Northing Sample Description
MINFILE 

name

MINFILE 

number

05EK03-2 536652 6041105 skarn? + chalcopyrite 0.36 -0.1 37.73 2 36.6 0.4 57 0.14 0.13 0.12 1.8 0.13 5

05EK04-1 549076 6046868
quartz vein + pyrite in 

microdiorite
0.96 2.3 18.92 2.18 28.4 2.2 149 1.06 0.11 0.37 0.7 0.12 5

05EK04-2 549227 6046833
quartz vein + pyrite in 

microdiorite
8.02 78.8 1518.63 2.5 31 17.8 1486 14.53 0.11 6.52 4.1 0.12 23

05EK08-01 540488 6062600

20 cm quartz vein in 

silicified aplite with 

pyrite, chalcopyrite, 

chalcocite, bornite, 

galena

4.17 >100 128.53 1042.78 370.5 17.4 30234 146.02 16.62 3.57 2 0.11 65

05-EK-08-01a 540488 6062600

20 cm quartz vein in 

silicified aplite with 

pyrite, chalcopyrite, 

chalcocite, bornite, 

galena

10.83 5.6 261.67 0.41 3137.3 41.3 253 646.65 159.04 19.87 2.6 21.93 204

05EK08-02 540593 6062598

quartz vein in silicified 

aplite with pyrite, 

chalcopyrite, chalcocite, 

bornite, galena

0.91 0.5 42.79 4.19 99 -0.2 75 0.71 0.67 0.04 1.1 0.21 13

05EK08-03 540646 6062609

quartz vein in silicified 

aplite with pyrite, 

chalcopyrite, chalcocite, 

bornite, galena

0.62 0.3 4.27 5.55 20.1 -0.2 69 0.39 0.06 -0.02 1.4 0.09 15

05EK08-10 543091 6062965
5 cm quartz vein with 

chalcopyrite wisps
61.78 0.1 2984.3 1.29 97.1 11.1 16081 1.83 1.81 0.39 -0.1 0.08 -5

05EK09-03 542074 6063990
quartz stockwork with 

molybdenite
Pitman 46 37.78 0.5 7.97 4.45 10.1 -0.2 227 4.39 0.06 0.33 0.6 0.12 -5

05EK09-05 541443 6064116
quartz stockwork with 

molybdenite
near Pitman 46 163.76 0.1 30.24 2.4 30.8 -0.2 83 1.56 -0.01 0.04 2.9 0.16 -5

05EK10-06 540517 6042837
pyritic zone at Kleanza 

pluton contact
1.12 -0.1 447.03 2.27 22.6 0.9 179 0.45 0.07 0.24 0.8 0.16 -5

05EK10-06rep 540517 6042837
pyritic zone at Kleanza 

pluton contact
0.97 -0.1 419.89 2.18 18.7 1.1 176 0.37 0.06 0.22 0.7 0.16 -5

05EK11-03 538339 6059735
altered Eocene granite 

with pyrite, azurite
1.92 -0.1 26.8 6.44 39.4 -0.2 264 0.76 0.06 0.13 0.5 0.06 -5

05EK13-05 543271 6046592
microdiorite with 

chalcopyrite, pyrite
43.58 0.3 481.64 4.21 44.6 5.9 336 0.12 -0.01 0.13 0.6 0.36 -5

05EK13-08 542834 6046628
microdiorite with 

chalcopyrite, pyrite
1.36 0.4 515.11 2.97 75.1 1.6 334 0.22 0.15 0.14 0.7 0.21 -5

05EK13-10 542936 6046450
microdiorite with 

chalcopyrite, pyrite
0.88 0.4 57.44 1.36 49.2 1 64 0.07 0.01 0.05 0.4 0.08 -5

05EK13-11 543211 6046552
andesite with 

chalcopyrite, pyrite
0.5 -0.1 699.52 631.29 55.9 17.4 2108 0.09 0.08 0.14 1.1 8.01 8

05EK15-03 540094 6053186

bornite with epidote 

alteration, quartz 

veining; in microdiorite

0.37 0.2 3038.05 3.32 90.2 55.2 3326 0.84 0.14 0.15 1.1 0.13 -5

05EK21-05 555527 6040284
thin quartz vein with 

malachite, azurite
1.45 0.2 3.32 7.25 38.7 6.6 19 0.03 2.82 0.02 1.2 0.04 74

05EK24-01 564027 6041719 Cu-stained shear zone
Treasure 

Mtn.
90 0.2 0.1 1409.7 10.68 130.5 0.8 1193 0.04 0.18 -0.02 2.2 0.27 6

05EK24-06 563187 6040694
Cu-stained shear zone - 

over 2 m wide

Treasure 

Mtn.
90 0.26 0.3 5.091 1.67 108.2 210.7 34 0.02 0.06 0.04 2.1 0.07 -5

05EK-24-06b 563187 6040694
second chip sample Cu-

stained shear zone, 2 m

Treasure 

Mtn.
6.78 0.2 1.853 11.84 109.7 1092.2 15 1.36 0.39 0.06 1.6 0.85 7

05EK25-08 563061 6042263
malachite-stained 

andesite
Montana 88 1.17 -0.1 2597.7 40.73 79.7 13.3 1869 0.1 0.35 0.14 10.7 5.66 12

05EK26-01 563858 6042482
chalcocite+malachite in 

30 cm+ shear

Treasure 

Mtn. - Wells 

showing

90 0.15 -0.1 9.156 3.95 101.2 339.7 228 0.12 0.21 0.1 0.9 0.1 65

05EK26-05 564139 6042351
bornite, chalcocite, 

chalcopyrite in shear

Treasure 

Mtn.
90 0.17 -0.1 2.427 1.31 76.8 136.2 77 0.09 0.67 0.03 1 0.13 28

05-EK-31-05 561796 6058684
1 m thick shear breccia 

with quartz veining
13.25 3.8 3.2 0.44 1640 364.3 10586 2.85 43.29 1.57 7.8 9.65 993

05-EK-31-05rep 561796 6058684
1 m thick shear breccia 

with quartz veining
13 2.9 3.287 0.5 1677.3 185.5 7714 2.78 46.16 1.4 6.9 2.93 1133

05EK35-12 561907 6062498
altered tuff with 

abundant malachite
0.32 -0.1 3750.53 31.78 140 13 25136 0.35 1.14 -0.02 78.7 116.86 162

05EK37-01 559887 6061626
rusty, malachite-azurite 

stained volcanic
0.35 -0.1 1.341 7.24 22.9 12.3 270 1.58 0.17 0.02 11.8 1.38 33

05EK41-02 562679 6043387

quartz stockwork with 

chalcopyrite, bornite, 

malachite, azurite

0.18 -0.1 2430.78 8.91 47.1 15.5 1270 0.07 0.14 -0.02 0.8 0.3 -5

05EK41-07 562848 6043929
minor chalcopyrite in 

shear

Copper 

King?
163 0.26 -0.1 118.3 0.7 14.9 6.6 447 0.02 0.06 -0.02 0.4 0.04 -5

05EK41-08 562893 6043778

20 cm shear with 

epidote, bornite, 

chalcocite, malachite, 

azurite

Copper 

King?
163 0.23 0.1 6.116 3.35 139 27.4 88 0.05 0.66 0.07 0.7 0.09 15

05JN02-5 536153 6052601
quartz vein with bornite, 

chalcocite, pyrite
Lucky Luke 39 17.52 1.4 2.734 3.68 34.2 3509.7 70 30.48 1.23 9 -0.1 0.09 8

05JN04-3 539757 6048084
quartz vein with coarse 

pyrite
Columario 77 1.23 0.1 0.018 7.09 28.1 38629.3 137 10.52 0.36 63.61 1.2 0.06 58

05JN05-3 560134 6043074
10 cm quartz vein with 

chalcocite, galena
0.47 -0.1 2094.4 2.23 22.7 34 1566 0.16 0.06 0.11 0.6 0.06 -5

05JN07-3 553460 6050340

20 cm quartz vein with 

epidote, hematite, 

chalcocite

0.25 <.1 1.087 2.55 2 113.5 399 0.1 778.5 0.7 0.13 0.595 0.046

05JN08-2 553704 6053780

quartz vein with pyrite, 

galena, trace 

chalcopyrite in altered 

monzonite porphyry

1.74 0.7 0.06 0.53 1.41 21.2 10 0.44 160.7 <.02 42.1 5.32 2965

05JN12-8 549820 6047287
40 cm rustry flat quartz 

vein
0.67 31.1 32.14 28.31 120.8 185.4 3646 23.23 0.61 11.15 8.8 0.07 18

05JN13-1 552164 6057440

frothy chalcedonic 

quartz vein 20 cm, 

irregular

0.88 0.5 41.62 5.81 113.5 1.4 475 0.95 1.78 0.05 0.8 0.09 39

Detection Limit

Element

Units (note that assays in

% and g/t are in bold)

Method

TABLE 2. GEOCHEMICAL AND ASSAY RESULTS FROM 2005 SAMPLING IN THE USK MAP AREA
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Station ID Easting Northing Sample Description
MINFILE 

name

MINFILE 

number

05JN13-7 551927 6056970
20 cm shear with 

chalcopyrite, pyrite

new 

showing
16.54 0.7 5.314 1413.18 929.7 3670 17 5 27.33 0.61 48.9 0.7 348

05NB04-3 536748 6044151
quartz vein with pyrite, 

molybdenite

New 

Harlequin
112 0.214 0.2 113 3.23 3.7 22.4 1118 0.75 0.55 0.45 0.1 0.03 30

05NB04-4 536890 6043614
coxcomb quartz vein 

with pyrite
Excelsior 181 9.14 3.4 733.1 9.2 81.8 959.7 13033 20.77 1.17 22.17 1 0.08 5

05NB06-4 546363 6063795

2 m fracture zone with 

chalcopyrite, malachite, 

chalcocite

0.66 0.4 2069.61 2.38 65.3 13.6 5110 2.59 0.91 0.27 0.2 0.07 -5

05-NB-07-06 545200 6062700
30 cm quartz vein with 

bornite
19.71 0.4 4165.32 1.88 27.5 246.9 11951 6.03 0.44 3.19 -0.1 0.28 -5

05NB10-6 540604 6045701

quartz vein in 

topographic linear, 

cryptocrystalline; 

stockwork

1.84 <.1 46.73 67.26 57.1 2.8 1314 0.04 1.37 0.02 3.7 8.77 1229

05NB10-8 540888 6045772 quartz stockwork 652.97 <.1 19.59 14.72 33.3 36.4 598 0.05 0.14 <.02 186 5.12 279

05NB24-3 534216 6065296

30 cm fine grained 

quartz vein + stockwork; 

in Eocene granite

0.78 -0.1 63.05 2.23 16 2.5 87 0.11 0.03 -0.02 0.2 0.03 -5

05TB03-7 552920 6046509
fractures with malachite, 

bornite: 20 m+wide zone

Alvija/ 

Lucky 

Jane?

85 3.23 0.1 5.59 36.42 184.6 14.7 99 0.23 1.68 0.57 1.4 0.2 660

05TB04-2 544488 6045917
disseminated pyrite in 

quartz veins; silicification
Kino 83 70.47 0.3 625.87 11.13 46.8 12.2 1276 0.17 0.4 0.12 1.6 1.27 7

05TB06-7 540244 6054066

flat quartz vein with 

pyrite, chalcopyrite, 

galena, sphalerite

Four Aces 76 0.3 -0.1 645.76 1433.4 6000.3 60.2 19066 9.29 195 7.79 0.1 0.04 11

05-TB-9-09
539333 6054456

quartz vein 2-3 m, with 

bornite, chalcocite
Emma 74 2.39 1.2 6271.25 3438.08 9155.5 43.6 61000 98.73 179.26 7.04 -0.1 1.36 16

05TB11-3 545285 6066873
1-2% visible pyrite in 

granodiorite
0.94 -0.1 928.45 8.92 108.8 1.2 11162 0.05 2.95 -0.02 23.4 117.19 210

05TB11-6 545706 6066895

thin quartz vein with 

pyrite, sphalerite, 

chalcopyrite

0.68 -0.1 890.26 10.14 120.5 0.7 10983 0.06 3.11 0.03 23 126.99 214

05TB13-3 541784 6050970

quartz vein with epidote 

alteration, chalcopyrite, 

bornite

1.19 0.1 9342.85 7.27 20 30.5 1754 0.21 1.84 0.74 0.6 0.56 -5

05TB13-5 541822 6050978 shear zone 0.36 -0.1 9309.3 1.61 40.9 11.3 3387 0.11 0.88 0.51 0.5 0.3 -5

05TB17-3 546337 6045678

5 m ankeritic shear zone 

with malachite, 

chalcocite

0.23 -0.1 1801.47 6.19 209.5 3.6 2820 0.07 0.07 0.02 0.8 0.78 -5

05TB22-6 557700 6044323
massive pyrite at dike 

margin
21.5 0.2 2222.15 8.05 21.8 9.4 840 4.22 0.03 5.22 59.8 2.15 66

05TB24-7 557660 6042014

40 cm zone of epidote 

veinlets with malachite, 

azurite, pyrite, chalcocite

0.44 0.1 1.993 1.7 42.5 2 8213 0.02 0.35 0.25 1.3 0.06 -5

 05-TB-26-03 555087 6051416

polymetallic vein float, 

upper Chiimdemash 

Creek

4.69 17.6 0.685 4682.46 1326.6 1842.4 1469 0.5 149.35 0.02 125.3 0.351 2304

05TB26-6 555437 6051701

quartz veins with 

malachite, azurite, 

galena

Silver Basin 65 1.73 0.2 1362.83 8335.49 4974.6 102.4 96002 0.42 168.42 0.03 89.2 333.29 1213

05TB26-8 555673 6051584
chalcopyrite with epidote 

in amygdules
Silver Basin 65 0.3 <.1 66.15 12.91 196.6 1.6 603 0.03 3.9 0.02 1.4 0.73 26

05-TB-26-08 555673 6051584 barite-quartz vein 10 cm Silver Basin 65 0.3 <.1 66.15 12.91 196.6 1.6 603 0.03 3.9 0.02 1.4 0.73 26

 05-TB-26-13 555646 6051345

Main Trench vein 20 cm, 

with bornite, 

chalcopyrite, tetrahedrite

Silver Basin 65 9.04 0.5 1.62 79.43 1199.6 250.2 1481 0.28 279.63 0.03 180.7 9999 4472

05TB27-12 556713 6050629 rusty felsic dike 1.47 <.1 25.29 14.54 36.2 2.5 447 0.05 0.22 2.45 37.3 1.24 48

05TB27-5 554232 6051210
chalcocite, hematite and 

epidote in basalt
52.36 <.1 1.412 5 62.9 49 55 0.5 0.93 0.81 0.8 6.56 106

05TB27-8 553918 6050487
4 m patch of highly Cu-

stained andesite
0.51 0.2 5418.61 12.73 65.8 0.8 4863 0.03 0.35 0.03 2.7 2.4 150

05TB39-10 559067 6065383

chalcopyrite-bornite in 

quartz vein breccia and 

epidote veins; sample is 

2 - 1/2 m2 surfaces

0.7 -0.1 4.28 30.56 129.2 256.1 161 12.37 1.29 0.15 1.3 0.43 5

05TB39-10rep 559067 6065383

chalcopyrite-bornite in 

quartz vein breccia and 

epidote veins; sample is 

2 - 1/2 m2 surfaces

8.27 -0.1 4.507 30.87 130.8 227.3 166 12.83 1.35 0.1 0.9 0.36 7

05TB41-3 536026 6058215

20 cm thick quartz vein 

with molybdenite in area 

of veining and 

disseminated pyrite-

molybdenite

1328.84 0.2 115 1.24 2.9 -0.2 275 0.15 -0.01 0.04 0.1 0.04 -5

05TB41-4 536205 6058404

40 cm quartz vein with 

abundant pyrite, 

molybdenite

Shan 167
0.989

0.9
0.035

5.94 6.1 8 1380 4.88 0.26 0.53 0.4 0.11 6

05-TB-45-02 551591 6043380

one of several small 

sulfide (skarn?) zones in 

limestone olistolith within 

andesite tuff, each less 

than 30 cm wide

5.79 0.3 1.123 1.28 10.94 26.5 2232 0.43 1765.02 0.06 387.7 0.686 7393

Element

Units (note that assays in

% and g/t are in bold)

Method

Detection Limit

TABLE 2 (CONTINUED)



The Telkwa For ma tion is re gion ally di vis i ble into two
dis tinct suc ces sions: a clastic-dom i nated sec tion south of
Kleanza Creek, and a flow-dom i nated suc ces sion north of
Kleanza Creek. Al though the flow-dom i nated sec tion lo -
cally over lies the clastic sec tion, the au thors con sider them
to be vol ca nic fa cies vari ants as well: the flows were
sourced lo cally within the map area and rep re sent a ma jor
com plex of an de site, dacite and rhyolite centres.

The Kitselas fa cies of the Telkwa For ma tion com prises 
mainly fel sic volcaniclastic and co her ent rocks, with mi nor
ba salt; it lies in the footwall of the Usk fault.

The top of the Hazelton Group com prises an equiv a -
lent of the ‘Red Tuff’ mem ber of the Nilkitkwa For ma tion,
sand stone fos sil-dated as Bajocian, and banded si li ceous
strata equiv a lent to the Troy Ridge For ma tion. These are
over lain by the Bow ser Lake Group.

The 200 Ma Kleanza pluton is a sprawl ing lac co lith ic
body with two ma jor lobes. It is prob a bly comagmatic with
the Telkwa For ma tion, and may core the vol ca nic cen tre
that gen er ated flows in the Mount O’Brien section.

Min er al iza tion in the area re lates to the Kleanza pluton
and the Eocene Car pen ter Lake pluton, as well as pos si bly
to the struc tures as so ci ated with the Usk shear zone and, in
the case of Cu-Ag-rich shears and re place ments, re gional
hy dro ther mal cir cu la tion in the Telkwa Formation.
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M&K main adit 62 558609 6057003 Quartz veins with Au, Ag values (0.38 g/t Au, 119 g/t Ag in grab sample; Salat, 2005) in 
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GPS locations of mineral occurrences established by Raymond Cook (pers. comm., 2005):
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