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INTRODUCTION

Moun tain pine bee tles are a nat u ral part of west ern
North Amer i can for est eco sys tems. They range from Brit -
ish Co lum bia to north ern Mex ico. Hu man in ter ven tion in
the nat u ral cy cle of for est fires, which re ju ve nate for ests
and cre ate bar ri ers to the trans mis sion of dis ease and pests,
has re sulted in ma ture to overmature pine for ests through -
out in te rior Brit ish Co lum bia. These stands of trees are par -
tic u larly sus cep ti ble to wide spread moun tain pine bee tle in -
fes ta tion. A com bi na tion of en hanced bee tle sur vival
dur ing re cent mild win ters and re gion ally overmature for -
ests has re sulted in a bee tle-in fested area of his tor i cally un -
prec e dented size. In 2005, the area of con tig u ous in fes ta -
tion re corded by the 2004 For est Health Sur vey (BC
Min is try of For ests and Range, 2005a) was co ex ten sive
with the In te rior Pla teau (Fig 1). We re fer to this area as the
Bee tle In fested Zone (BIZ; Mihalynuk, 2007).

Sub stan tial in creases to the an nual al low able tim ber
har vest in most of the BIZ will help to cap ture eco nomic
value from the dead trees, speed up re gen er a tion and en -
hance econ o mies of for estry-de pend ent com mu ni ties in the 
BIZ (BC Min is try of For ests and Range, 2005b). How ever,
in ev i ta ble deg ra da tion of the avail able trees will lead to an
in dus try down turn. The pro vin cial gov ern ment is sup port -
ing eco nomic di ver si fi ca tion to help re duce the long-term
eco nomic im pact of the moun tain pine bee tle, in clud ing
geo log i cal map ping pro grams aimed at lo cat ing ar eas of
potential interest to the mining and petroleum industries.

The Chezacut area was tar geted for re vi sion map ping
be cause of rel a tively good log ging road ac cess and a his tor -
i cal lack of min eral ex plo ra tion that we be lieve is un de -
served. Herein we re port on re sults of geo log i cal map ping
and re source eval u a tion of the area in the 2007 field sea son
and con firm that fur ther min eral ex plo ra tion is war ranted.
Sig nif i cant min er al iza tion was dis cov ered within the first
two weeks of map ping (see ‘Min er al iza tion’ sec tion). Geo -
log i cal map ping also dem on strated that rock ex po sures are
more ex ten sive, and Chil cotin ba salt is less ex ten sive, than
pre vi ously rec og nized — additional incentives for future
mineral exploration in the area.

LOCATION AND ACCESS

The map area cov ers ap prox i mately 950 km2, and is lo -
cated about 200 km west of Wil liams Lake on the Fra ser
Pla teau (the In te rior Pla teau, Fig 1). It is im me di ately north
of the re sort com mu nity of Puntzi Lake, a for mer mil i tary
air base on the north side of High way 20 ap prox i mately
half way be tween Wil liams Lake and Bella Coola. Mid way
along the east ern edge of the map area is the tiny ranch ing
com mu nity of Chezacut, ser viced from the main Chezacut
for est ser vice road. A sec ond ma jor for est ser vice road, the
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Fig ure 1. Lo ca tion of the Chezacut map area, show ing ar eas men -
tioned in the text as well as the dis tri bu tion of rocks of the Chil cotin
Group (af ter Massey et al., 2005).



Puntzi Lake road, transects the south-cen tral and west ern
parts of the map area. Hun dreds of kilo metres of sec ond ary
log ging roads branch off the ma jor for estry trunk roads.
Many of these are de com mis sioned and best ac cessed by
moun tain bike or, where ex ten sively de graded or over -
grown, on foot. Many road beds are partly con structed on
glaciolacustrine de pos its, which are com mon at low el e va -
tions (see ‘Surficial De pos its’ sec tion). Dur ing dry spells
this ma te rial forms smooth, al beit dusty, road ways. When
soaked by rains, how ever, the clay-rich glaciolacustrine
materials turn greasy and travel can be treacherous.

Ma jor drainages in clude the Clusko and Chil cotin
rivers. Both have eroded through Neo gene vol ca nic rocks,
ex pos ing older Eocene and Me so zoic rocks. The paleo-
Chil cotin River val ley prob a bly chan nelled lava flows in
the Chezacut area: this is par tic u larly ev i dent along the
river’s lower stretches, as can be seen from the Bella Coola
High way (High way 20) at the spec tac u lar cliffs in Bull
Can yon Pro vin cial Park (Gordee et al., 2007). Trav el lers of
this route are left with the im pres sion that the Chil cotin bas -
alts are a thick, wide spread blan ket, and this im pres sion has 
neg a tively im pacted min eral exploration within the Interior 
Plateau.

REGIONAL GEOLOGICAL SETTING
AND PREVIOUS WORK

The Chezacut map area is lo cated in the west-cen tral
part of the In te rior Pla teau (Fig 1), in which Me so zoic vol -
ca nic-arc strata and their plutonic roots are ex posed in a
base ment high that is draped by Eocene, Mio cene and Qua -
ter nary vol ca nic rocks. Re sults of geo log i cal field work
pre sented here build upon the re gional geo log i cal frame -
work es tab lished by Tip per (1969), com piled by Massey et
al. (2005) and recompiled with re gional re vi sions by Rid -
dell (2006). To the im me di ate north east, in the Clisbako
area (NTS 093C/9), Metcalfe et al. (1997) fo cused on
volcanological stud ies, map ping and de ter mi na tion of po -
ten tial for epi ther mal min er al iza tion in the Eocene vol ca nic 
rocks. Surficial de pos its and gla cial phys i og ra phy have
been mapped re gion ally by Tip per (1971) and in more de -
tail by Kerr and Giles (1993), who also con ducted till geo -
chem i cal sur veys (cf. Levson and Giles, 1997). Our
1:50 000 scale map ping is avail able in hard copy or dig i tal
for mat (Mihalynuk et al., 2008).

FIELD TECHNIQUES

We re lied heavily upon 1:20 000 scale dig i tal
orthophotographs (0.5 m res o lu tion) for the iden ti fi ca tion
of ar eas of out crop and def i ni tion of geo log i cal lin ea ments.
Re motely sensed, multispectral ASTER im ag ery that was
cap tured from or bit mid-sea son was also utilized.

Rocks ex posed as a con se quence of road con struc tion
form only a small per cent age of those mapped within the
area (only 2.4% of out crops are within 15 m of roads;
Fig 2). Map ping re stricted to road ways leaves a neg a tive
im pres sion of the per cent age of out crop within the area,
prob a bly be cause rocky ar eas are avoided in or der to min i -
mize road con struc tion costs. Most out crops are ex posed
along gla cially scoured ridges and along the mar gins of gla -
cial melt wa ter chan nels: both ap pear as open ar eas on
orthophotographs and ASTER images.

Clast counts in basal till were used lo cally to help es -
tab lish geo log i cal con tacts be neath the till blan ket. How -
ever, large por tions of the west ern half of the map area are
cov ered by re worked or po ten tially far-trav elled
hummocky gla cial de pos its (Fig 2). In these ar eas, we have
re lied upon grav ity (Rid dell, 2006) and aero mag net ic sur -
vey data (Geo log i cal Sur vey of Can ada, 1994) to guide our
in ter pre ta tion of unit contacts.

LAYERED ROCKS

Rocks within the Chezacut map area can be as signed to 
one of four suc ces sions: Me so zoic, Eocene, Oligocene–
Pleis to cene or Pleis to cene–Ho lo cene (Fig 3). The pre -
sumed old est rocks are un dated, poorly fossiliferous strata
that cor re late with Late Tri as sic and Early Ju ras sic vol ca nic 
arc – re lated strata of the Stikine Terrane (Tip per, 1969;
Massey et al., 2005). These arc rocks and their high-level
plutonic roots were folded prior to the de po si tion of wide -
spread Eocene vol ca nic rocks. Eocene and/or sub se quent
de for ma tion pro duced broad folds in the Eocene vol ca nic
strata. Ero sion of the de formed ter rain dur ing the Mio cene
cre ated paleotopographic lows into which ef fu sive out -
pour ings of Mio cene and youn ger ba salt ponded. The
youn gest bed rock units prob a bly range from Qua ter nary to
Re cent in age, and be long to the al ka line Anahim vol ca nic
belt of pos si ble hot-spot or i gin (Bevier et al., 1979).

Mesozoic Strata 

Vol ca nic strata of pre sumed Ju ras sic age were mapped
by Tip per (1969) in three ar eas: Puntzi Ridge, on the slopes
north of Chil cotin Lake and in the Punkutlaenkut Creek
area (northwesternmost NTS 093C/08). Rocks north of
Chil cotin Lake more closely re sem ble Eocene strata (an
opin ion also ex pressed by Nebocat, 1983); how ever, we
have ex tended ar eas of Me so zoic strata in the other two ar -
eas on the ba sis of out crop found dur ing the 2007 map ping,
as well as aero mag net ic and grav ity data. We in ter pret part
of Tip per’s ‘Eocene (?), Oligocene (?)’ unit as be long ing to
the Me so zoic suc ces sion, which is ex posed in two belts that 
merge to wards Puntzi Ridge, in the south east ern part of the
map area (Fig 2).

VARIEGATED LAPILLI ASH TUFF

The most vo lu mi nous Me so zoic unit is green or var ie -
gated lapilli tuff, which may be more than 1000 m thick. It
typ i cally weath ers to green or or ange an gu lar blocks, with
tab u lar feld spar pheno crysts ≤3 mm in size com pris ing
15% of the rock. Lapilli are an gu lar to subrounded and tend
to be sup ported by an ash ma trix that can con tain up to 25%
feld spar crys tals. Less com monly, clasts are trachytic, with
up to 3% subhedral py rox enes that are <3 mm in di am e ter,
and are quartz-cal cite-chlorite amyg da loid al. The unit is of
dom i nantly basaltic andesite composition.

POLYMICTIC BOULDER CONGLOMERATE

Spec tac u lar polymictic boul der con glom er ate is ex -
posed on the west flank of Luck Moun tain. The most con -
spic u ous clasts are well-rounded boul ders of pink
monzonite in ex cess of 1.5 m in di am e ter. Other ma jor
source rock types in clude feld spar por phyry and lapilli tuff. 
No cal car e ous or fine-grained sed i men tary rock clasts were 
iden ti fied, sug gest ing that only the up per parts of the Me so -
zoic sec tion were ex posed to ero sion at the time of for ma -
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Fig ure 2. A) Gen er al ized ge ol ogy of the Chezacut map area. in clud ing work by Tip per (1969) and Nebocat (1983). B) Al ter na tive in ter pre ta -
tion for the Eocene ge ol ogy of the map area.



tion of this con glom er ate. This unit ap par ently sits above,
and grades up wards into, lapilli tuff and tuffite. On this ba -
sis, we in ter pret it as an intraformational conglomerate.

CALCAREOUS FOSSILIFEROUS
SANDSTONE

Tan to yel low and rusty-weath er ing, cal car e ous vol ca -
nic sand stone crops out at one lo cal ity on the north ern flank
of Arc Moun tain. Only about 5 m is ex posed, and max i mum 
thick ness can not be more than about 50 m. In ter nal and ex -
ter nal moulds of fos sil belemnoids (?) and cor als are poorly
pre served within the coarse-grained feldspathic sand stone.
They are best ex posed on weath ered sur faces, pre sum ably
through dis so lu tion of the cal car e ous fos sil. Pyrrhotite,
lesser py rite (up to 4% com bined) and traces of chal co py -
rite/cubanite and pos si bly bornite can be ob served in hand
sam ples (all sulphides ex cept bornite have been confirmed
by petrographic analysis; Fig 4).

Some grains in the sand stone may have a chert
protolith, sup port ing cor re la tion of this unit with the cal car -
e ous chert peb ble con glom er ate unit de scribed below.

CALCAREOUS CHERT PEBBLE
CONGLOMERATE

Well-rounded peb bles and gran ules of white rhy o lite
typ i cally form white and black con glom er ate beds,

1 to 30 cm thick. To gether with sand stone interbeds, they
form a unit ap prox i mately 25 m thick. Other interbeds in -
clude siltstone, si l i ceous vol ca nic mudstone and
hyaloclastite. Con glom er ate beds are clast-sup ported with
a re ces sive, sandy, car bon ate-rich ma trix. Clasts are up to
4 cm in di am e ter and well sorted. On the south flank of Arc
Moun tain, the ma trix ma te rial of the con glom er ate is re -
placed by mats of tour ma line (Fig 5), per haps due to a
subjacent  mass of aplite  that  forms much of the
southwestern flank of Arc Mountain.

HYALOCLASTITE

Bright green hyaloclastite forms a layer ap prox i mately 
200 m thick near Arc Moun tain and in the Puntzi Ridge
area. Hyaloclastite typ i cally con sists of monomict apha ni -
tic ba salt frag ments, but may con tain fine-grained
pyroxene pheno crysts. Clasts are most com monly lapilli
sized, rang ing up to small blocks. The ma trix is sparry cal -
cite, which may lo cally con tain up to 1% py rite cubes. Near
Arc Moun tain and in the west ern Cope land Hills,
hyaloclastite passes lat er ally into mas sive ba salt, possibly
pillowed.

BASALT

Dark green, mas sive, blocky weath er ing pyroxene ba -
salt is ap prox i mately 100 m thick and grades into the
hyaloclastite unit. Car bon ate-chlorite amygdules up to
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Fig ure 3. Sche matic strati graphic col umns for the north west ern and south east ern parts of the Chezacut map area.
Each col umn shows fa cies changes from west to east.



1 cm form ≤10% of the rock. Con cen tric zones with more
abun dant amygdules are in ter preted to par al lel pil low mar -
gins. Tab u lar to xenomorphic plagioclase and euhedral
pyroxene form ~15% and ~5% of the rock, re spec tively.
Epidote and chlorite-coated joint sur faces are ubiquitous.

VOLCANIC SILTSTONE/SANDSTONE

Green to brown or rust-col oured, com monly re ces sive, 
vol ca nic siltstone and mudstone form a unit ap prox i mately
80 m thick. The unit weath ers into small (1–5 cm) an gu lar
frag ments. Rusty zones may con tain up to 3% py rite and/or
pyrrhotite. The sed i men tary rocks are typ i cally lam i nated
to thinly bed ded (1–2 cm). Rip ple cross-strat i fi ca tion,
scours and flutes, and graded bed ding are locally
preserved.

Ootsa Lake Group

Vol ca nic strata of the Eocene Ootsa Lake Group were
de fined in the Whitesail Lake area (NTS 093E) by Duffell
(1959), ap prox i mately 200 km north west of the Quesnel
and Anahim Lake ar eas (NTS 093B, C; Fig 1) where they
were mapped be tween 1954 and 1957 by Tip per (1959,

1969). Metcalfe et al. (1997) con ducted re vi sion map ping
in NTS area 093C/09 and 16, and 093B/12and 13, which
are widely un der lain by cor re la tive strata. The south west -
ern cor ner of this four-sheet block is the Clisbako sheet
(NTS 093C/09), lo cated im me di ately north of the Chezacut 
sheet (NTS 093C/08). Metcalfe et al. (1997) re named the
Ootsa Lake Group in this area to ‘Clisbako volcanics’ and
pub lished iso to pic age de ter mi na tions rang ing from
ca. 53.4 ±0.6 Ma to ca. 44.2 ±0.4 Ma, in agree ment with
palynological age data. Map units iden ti fied as part of the
Chezacut pro ject do not eas ily fit with the as sem blages de -
fined across the map bound ary by Metcalfe et al. (1997),
prob a bly be cause of the pau city of data ob ser va tion points
that Metcalfe et al. (1997) had upon which to base their in -
ter pre ta tions. We have there fore re tained the broader
‘Group’ des ig na tion of Tip per (1969). We have found it ad -
van ta geous to map units based upon phenocryst con tent
and tex ture, rather than on broader unit as sem blages. For
ex am ple, we sep a rate a re gion ally sig nif i cant hornblende-
phyric unit, which is in cluded by Metcalfe et al. (1997)
within their ‘pyroxene-bear ing as sem blage’. This has al -
lowed us to map out units that could be outlining broad
folds in the Eocene volcanic rocks.

A min i mum com pos ite thick ness for the Ootsa Lake
Group in the Chezacut map area is shown in Fig ure 3 as ap -
prox i mately 1.5 km. How ever, at a lo ca tion just 20 km
north of the map area, the pe tro leum ex plo ra tion well
CanHunter b22/093-C-09 pen e trated Eocene strata from
sur face to nearly 3800 m (Rid dell et al., 2007). Four de tri tal
zir con age de ter mi na tions on well cut tings con firm Eocene
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Fig ure 4. Pho to mi cro graphs of ther mally meta mor phosed cal car e -
ous vol ca nic sand stone on the north east flank of Arc Moun tain: A)
cal cite (Cal) and intergrown sec ond ary tremolite are con spic u ous
in trans mit ted cross-po lar ized light; B) re flected light shows skel e -
tal pyrrhotite (Po) and cubanite (Cb). Width of rect an gle in A rep re -
sents ap prox i mately 1 mm and shows the ex tent of pho to graph B. 

Fig ure 5. Tour ma line and sil ica re plac ing the ma trix within rhy o lite
peb ble con glom er ate.



ages down to 3745 m; all dates are equiv a lent within the
lim its of er ror (ca. 52 ±2 Ma; Rid dell et al., 2007).

DISTINGUISHING FEATURES

The Ootsa Lake Group vol ca nic rocks can be dif fi cult
to dis tin guish from Me so zoic vol ca nic rocks; how ever,
they are typ i cally less al tered, lack ing the per va sive
epidote-chlorite al ter ation typ i cal of the Me so zoic strata.
Some mafic units, es pe cially an ol iv ine-phyric unit near the 
base of the Ootsa Lake Group, can be mis taken for Chil -
cotin Group ba salt; how ever, the lat ter is gen er ally un al -
tered, with vit re ous feld spars, and tends to be highly ve sic -
u lar. Ootsa Lake Group vol ca nic rocks, on the other hand,
have cloudy feld spars, are clay-chlorite altered, and are
amygdaloidal (Table 1).

Basal por tions of the Ootsa Lake Group lie with an gu -
lar un con formity atop Me so zoic rocks. De tails of the stra -
tig ra phy vary from place to place, but the fol low ing gen er -
al ized suc ces sion can be de scribed for the five most
im por tant units:

• poorly ex posed basal con glom er ate

• re ces sive, ma roon-brown flows and brec cias, herein
termed the Peaty unit

• acicular hornblende por phyry flows (through to all but
the very high est lev els)

• ‘ma roon and grey flow-banded’ and ‘vit re ous black’
units (both interlayered with the acicular hornblende
por phyry unit)

BASAL CONGLOMERATE

Bi o tite-rich basal con glom er ate is a re ces sive unit at
the base of the Ootsa Lake Group. It is typ i cally yel low to
white weath er ing, poorly indurated, feldspathic and clast
sup ported (Fig 6). It lo cally grades into coarse-grained
sand stone. Euhedral bi o tite book lets up to 0.5 cm in di am e -
ter are char ac ter is tic of this unit, com monly form ing up to
10% of the rock, ei ther as sin gle crys tals within the sandy
ma trix or as pheno crysts in dacitic clasts. Sandy beds may
dis play re verse grad ing (in ter preted as a wa ter-laid
tuffaceous com po nent), scour ing and crossbedding. Green
clasts, prob a bly de rived from the un der ly ing Me so zoic
units, are conspicuous and may form up to 30% of the rock.

PEATY BASALT

The Peaty ba salt unit is com posed of flows and re lated
brec cias. Weath ered sur faces are a peat-brown col our.
Fresh sur faces are dark grey and may dis play coarse, black,
subidiomorphic ol iv ine and idiomorphic, ochre-weath er -
ing sanidine (?), each form ing up to 2% of the rock. Very
fine-grained car bon ate is per va sive within the ma trix but is
not vis i ble as dis crete veins or patches, ex cept as
amygdules that are oth er wise com posed of green and am -
ber, chalcedonic quartz. Amygdules are pres ent in ve sic u -
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Fig ure 6. Basal con glom er ate of the Ootsa Lake Group. Some of
the dark green clasts may be de rived from the un der ly ing Me so zoic 
vol ca nic strata. Bi o tite crys tals are abun dant within the ma trix and
in Eocene (?) clasts.

TABLE 1. CHARACTERISTICS FOR DISTINGUISHING BETWEEN VOLCANIC-DOMINATED SUCCESSIONS WITHIN THE
CHEZACUT MAP AREA.



lar flow tops, which are de vel oped in the top 1.5 m of the
ap prox i mately 10 to 70 m thick se quence of flows and
breccia that forms this unit.

ACICULAR HORNBLENDE DACITE

North east of Arc Moun tain, acicular hornblende dacite 
flows are prob a bly de pos ited di rectly atop the Tri as sic–Ju -
ras sic suc ces sion. Acicular hornblende por phyry is the
dom i nant ex posed rock type in the east ern parts of the map
area. It is re sis tant, com monly un der ly ing ridges.
Hornblende dis plays trachytic align ment within well-de -
vel oped lay ers, which are in ter preted as flow band ing. Part -
ing along flow band sur faces causes the out crops to break
into thin plates that are typ i cal of this unit. Slopes ad ja cent
to out crops are cov ered by tan to pink or rusty, an gu lar,
poker-chip scree. Fresh sur faces are pink ish tan to grey and
dis play black hornblende nee dles that are gen er ally less
than 4 mm long and form less than 3% of the rock. Typ i -
cally, hornblende is less than 1%, al tered to a punky brown
and best dis played on weath ered part ing sur faces. Salmon-
col oured idiomorphic crys tals of sanidine (?) locally form
up to 2% of the unit.

Two vari ants of this unit oc cur lo cally. One con tains
coarse hornblende com pris ing about 5% of the rock. It may
dis play var ie gated flow bands and flat tened pum ice lapilli.
The other is strongly rusty weath er ing and li mo nite and
jarosite (?) stained, and is best ex posed on the east ern
slopes of Redtop Mountain.

Where well ex posed, dense flow and ve sic u lar flow-
top fa cies can be iden ti fied (Fig 7). Flows range from a cou -
ple of metres to per haps ten metres in thick ness, with the
top 0.5 to 2 m highly ve sic u lar and re ces sive weath er ing.
Interflow and autobreccia are well de vel oped in some
localities.

AMYGDALOIDAL PYROXENE-PHYRIC
BASALT

Brown-green, rubbly weath er ing, highly ve sic u lar,
sparse pyroxene (~2 mm, <3%) and fine plagioclase por -
phyry is com monly brecciated and forms ir reg u lar lay ers
and lenses. Green and am ber amygdules of chalcedonic
quartz are char ac ter is tic. Amygdules are com monly elon -
gate and can be more than 10 cm long. Ir reg u lar cav i ties
more than 30 cm in di am e ter are lined with ter mi nated
quartz crys tals or filled with geopetal lay ers of vari col -
oured (mainly white or am ber) chal ce dony. This unit is in -
ter preted as a suc ces sion of gas-rich ba salt flows infilling
an irregular topography.

OCHRE BRECCIA AND FLOW LOBES

Ochre-weath er ing brec cia can form lay ers more than
10 m thick. Dom i nant clast types are black or ma roon,
scoriaceous to nonvesicular, apha ni tic to rare crowded tab -
u lar feld spar por phy ries. Pyroxene crys tals are a com mon
but mi nor con stit u ent. Ochre stain ing and clay al ter ation
may be de vel oped within en échelon tab u lar zones in ter -
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Fig ure 7. Platy-weath er ing dacitic acicular hornblende-phyric flow
unit with char ac ter is tic pink ish col our. Photo shows an ex am ple of
a ve sic u lar flow top, which are not com monly ex posed.

Fig ure 8. Flat tened pum ice blocks and pos si ble weak weld ing pro -
duc ing flame-like tex tures (F) in chlorite-al tered (Chl) hornblende-
bi o tite dacite (quartz, hornblende and bi o tite pheno crysts fall out -
side the field of view). Di am e ter of cir cle around the cross hairs is
~200 µm.



preted as fumarole fis sures. These may be filled with sec -
ond ary brec cias. At one lo cal ity in the north east ern part of
the map area, ag glu ti nated, flat tened blocks of black ob sid -
ian are in ter preted as part of a spat ter brec cia. Dense, brown 
to black lobes are in ter preted as fin gers of basalt flows
within the breccia-dominated unit.

DACITE ASH-FLOW TUFF

White, blocky-weath er ing hornblende-bi o tite dacite
forms a layer up to ap prox i mately 100 m thick. Idiomorphic 
hornblende and bi o tite form up to 15% of the unit in
subequal amounts. Flat tened blocks in ter preted as col -
lapsed pum ice may dis play lo cal weak weld ing (Fig 8) and
are sug ges tive of an ash flow or i gin. This unit crops out at
four lo cal i ties be tween the north east ern cor ner of the map
area and west of Redtop Moun tain (two are large enough to
be shown on Fig 2). These iso lated ash-flow tuff lay ers are
in ter preted as penecontemporaneous, or de pos ited dur ing
one ignimbritic erup tive ep i sode. Two other oc cur rences of
this unit are lo cated within dif fer ent strati graphic in ter vals
and are un likely to have been deposited during the same
eruptive episode.

MAROON AND GREY BANDED RHYOLITE

A ridge-form ing rhyolitic unit com posed of al ter nat -
ing, milli metre-thick, ma roon and grey flow bands (Fig 9)
is an at trac tive and eas ily dis tin guished rock type within the 
north-cen tral part of the map area. It is interlayered with
flow top/bot tom brec cias of the same com po si tion. Most
com monly it is apha ni tic, but feld spar pheno crysts lo cally

form up to 1% of the rock. The unit is in ter preted as a se ries
of low-re lief dacitic flow domes.

VITREOUS BLACK DACITE

Vit re ous, black, sparse pyroxene por phy ritic dacite flows
and brec cia dis play a dis tinc tive yel low-tan pelagonite rind
where weath ered sur faces are well de vel oped (Fig 10),
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Fig ure 9. Typical out crop of ma roon and grey flow-banded unit.

Fig ure 10. A) Typ i cal pelagonite al ter ation within vit re ous black ba -
salt. (B) Perlitic frac tur ing and pelagonite al ter ation along joint sur -
faces. (C) Plagioclase microlites in glassy ma trix sur round ing
orthopyroxene (? orthoferrosilite) pheno crysts. Cir cle at cross hairs 
in pho to mi cro graphs is ~200 µm in di am e ter.



such as among the roots of ubiq ui tous dead and blown-
down pine trees. Pheno crysts in clude <1% fine, bright
green orthopyroxene as anhedral and gran u lar ag gre gates
less than 2 mm in size, and <1% trans par ent, lath-shaped
plagioclase up to 4 mm in size (Fig 9). Euhedral black py -
rox enes (up to 1 cm and 1%) were iden ti fied within a sin gle
flow of this unit. Flow tops are com monly ve sic u lar (less
than 5 mm thick, 30% ir reg u larly shaped ves i cles), with
ves i cles lined by yel low-or ange to tan min eral ag gre gates.
Interflow brec cia facies are less commonly developed.

Neogene Volcanic Rocks

Neo gene vol ca nic rocks en com pass two broad rock
pack ages: the Late Oligocene to early Pleis to cene Chil cotin 
Group, which ex tends over 50 000 km2 of the In te rior Pla -
teau of Brit ish Co lum bia be tween the Coast Moun tains and
the Quesnel High lands (Bevier, 1983b), and the Pleis to -
cene to Ho lo cene Anahim vol ca nic belt (Mathews, 1989).
The Chil cotin Group is com posed of sub ma rine and
subaerial bas alts and as so ci ated pyroclastic and sed i men -
tary rocks de pos ited in a back-arc ba sin (Bevier, 1983a;
An der son et al., 2001), whereas the Anahim belt rocks are
at trib uted by Bevier (1989) to a hot spot that tracked east -
ward, with the east ern most vol ca nic man i fes ta tions in the
Wells Grey area (Fig 1). How ever, a swarm of earth quakes
in a for merly aseismic re gion near Nazko cone (Fig 1) may
be caused by the move ment of magma at depths of ap prox i -
mately 20 km (Pynn, 2007), calling into question simple
passage of the hotspot.

CHILCOTIN GROUP

The Chil cotin Group was first de scribed in south-cen -
tral Brit ish Co lum bia by Tip per (1971) and later re de fined
by Bevier (1983b) and Mathews (1989). The lava pla teau
formed from a se ries of top o graph i cally low shield vol ca -
noes that amal gam ated into a sin gle, flat ter rain. Vents for
Chil cotin ba salt flows ap pear to be rep re sented by six ba -
saltic and gabbroic plugs in truded into the flows (Bevier,
1983a), none of which oc cur within the map area. The Chil -
cotin Group post dates most tectonism within the area, al -
though re gional tilt ing is re ported along the south west
flank of the Interior Plateau (Parrish, 1983).

Chil cotin Group ba salt flows rest un con form ably on
all older rock units. They con sist mainly of thin (2–15 m
thick), flat-ly ing, dark brown to grey, co lum nar-jointed
pahoehoe flows. Out crops in the Chezacut map area are
mainly mas sive or co lum nar-jointed flows, lo cally dis play -
ing flow-par al lel lay ers of ves i cles, or ves i cle pipes
(Fig 11). These ves i cle pipes are a com mon fea ture re ported 
by Bevier (1983a), sug gest ing that the ex truded lavas were
rich in volatiles.

The av er age com pos ite thick ness of the Chil cotin
Group, ac cord ing to Bevier (1983a), is 67 m, with a max i -
mum known thick ness of 141 m. How ever, 500 m of ‘mafic
volcanics’ were pen e trated by pe tro leum ex plo ra tion well
CanHunter b-16-J/93-B-11 in the Nazko River area, about
60 km east-north east of the Chezacut map area (Rid dell et
al., 2007). A pre lim i nary thick ness model for the Chil cotin
Group in di cated that it is less than 25 m thick across ap -
prox i mately 80% of its ex tent, and more than a third may be
less than 5 m in thick ness (Mihalynuk, 2006; read ers in ter -
ested in more re fined thick ness mod els are re ferred to An -
drews and Rus sell (2007) and sub se quent pub li ca tions by
those and af fil i ated au thors). De spite its lim i ta tions, the

pre lim i nary thick ness model is con sis tent with the ba salt
ob served in the Chezacut map area, where only six ar eas
with Chil cotin out crop were found (Fig 2), even though the
Chezacut map area is lo cated near the cen tre of the ap prox i -
mately 50 000 km2 ex tent of the Chil cotin Group (Massey
et al., 2005).

Anahim Volcanic Belt

Nor th  west  of  the  Chezacut  map area ,  re l  ic t
stratovolcanos of the Rain bow, Itcha and Ilgatchuz ranges
are prod ucts of the compositionally di verse Anahim vol ca -
nic belt. Vol ca nic units in clude al ka line bas alts like
hawaiite and basanite, and peralkaline rhy o lite and
phonolite (Souther and Souther, 1994) of mainly Plio cene
and Pleis to cene age (Bevier, 1989). Pre vi ous petro gen etic
stud ies have fo cused pri mar ily on the hawaiites (Stout and
Nicholls, 1983; Charland et al., 1995), which ap pear to be
de rived from the man tle at the base of the crust.

Rocks of the Anahim vol ca nic belt are spo rad i cally ex -
posed along the west ern mar gin of the Chezacut map area.
A hill in the south west ern part of the area is un der lain by
shal lowly east-dip ping black or pink ish grey, fine to me -
d ium-gra ined ,  c rys  t a l - r i ch  t rachybasa l t  f lows .
Petrographic anal y ses of the lat ter show them to con tain
con spic u ous skel e tal ol iv ine with in clu sions of devitrified
melt (Fig 12A).

Bro ken out crops on an iso lated knob along the west ern 
bor der of the map area at the head wa ter of Palmer Creek are 
com posed of light green and grey-weath er ing ba salt. The
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Fig ure 11. Ves i cle pipes, like those shown here, form within and be -
tween metre-thick col umns of the Chil cotin Group ba salt flows.



light green col our is im parted by an ap prox i mately 10%
aegirine con tent and a pre dom i nance of al kali feld spars
(Fig 12B).

A knob 7 km west-north west of Arc Moun tain is un -
der lain by well-de vel oped al ter nat ing lay ers of sco ria and
flows (Fig 13). Ex po sures at the low est el e va tions are pink

tuff with sparse euhedral quartz eyes. Above a cov ered con -
tact is an ap prox i mately 10 m thick ness of crowded,
coarsely bladed feld spar por phyry flows. On the in cised
west ern flank of the knob are beau ti fully ex posed sco ria
lay ers (Fig 13) con tain ing lapilli to brec cia-sized feld spar
crys tals (Fig 13, in set) and interlayered, dark grey, sparsely
feld spar-phyric flows. These strata dip west, in di cat ing that 
an el e vated magma source was located to the east prior to
glaciation.

All ex po sures of Anahim vol ca nic belt rocks are man -
tled by a thin ve neer of fluvially mod i fied gla cial de pos its.
There fore, they pre date the lat est gla ci ation. Gla cial er rat -
ics of Anahim vol ca nic belt rocks are com monly more than
a metre in di am e ter. One of the most con spic u ous rock
types that forms these er rat ics is coarse-grained K-feld spar
por phyry with quartz ‘eyes’ up to 3 cm in size.

SURFICIAL DEPOSITS

Till, glaciofluvial and glaciolacustrine de pos its are
wide spread within the Chezacut map area. These de pos its
have been dis cussed as part of a study by Levson and Giles
(1997), and were mapped by Kerr and Giles (1993). Read -
ers in ter ested in surficial ge ol ogy should re fer to these pub -
li ca tions, as we dis cuss rel a tively few sa lient points here.

Un dis turbed basal till is not abun dant within the
Chezacut map area. The most wide spread unit is
hummocky mo raine, in ter preted to have been de pos ited
mainly dur ing ice re treat. Where pres ent, how ever, basal
till is a rea son able proxy for the lo cal bed rock ge ol ogy
through geo chem i cal anal y sis of the silt frac tion and com -
po si tion of the en trained clasts. Geo chem i cal anal y ses are
re ported in Peat et al. (2008). One no ta ble sam ple is
MMI07-20-4 (52.4609°N, 124.0849°W), which contains
significant Ag (6 ppm).

Glaciolacustrine de pos its are wide spread within the
Chezacut map area. They ex tend up to a con sis tent el e va -
tion of ap prox i mately 1150 m across the area (Fig 14), and
are in ter preted to have been de pos ited from a late gla cial
lake that in un dated ap prox i mately 65% of the map area at
its peak level.
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Fig ure 12. Pho to mi cro graphs of A) skel e tal ol iv ine that has trapped 
melt (now devitrified) dur ing rapid growth (cross-po lar ized light);
and B) and C) aegirine (Agt) and Baveno-twinned sanidine (Sa)
within a phonolite flow (?) of the alkalic Anahim vol ca nic belt in
plane po lar ized light (B) and cross-po lar ized light (C). Cir cle at
cross hairs in pho to mi cro graphs is 200 µm in di am e ter.

Fig ure 13. Eroded flank of an Anahim vol ca nic belt stratovolcano.
In set photo dem on strates the very coarse size at tained by the feld -
spars within these units.



INTRUSIVE ROCKS

Three in tru sive bod ies, each ap prox i mately 1 km in di -
am e ter, crop out in a north west-trending belt in the map
area. From south to north, these are the Puntzi Ridge quartz
monzonite, the Chili dacite, and the ‘Sweetwater Lake’
monzonite. The lat ter in for mal name is taken from a kilo -
metre-long, deep lake 3 km south east of Arc Moun tain
(Fig 2).

Puntzi Ridge Quartz Monzonite

Pink to grey quartz monzonite crops out on the south -
east ern flank of Puntzi Ridge and ‘Sweetwater Lake’.
Com po si tion var ies from quartz diorite to monzodiorite
and grain size var ies from me dium to coarse. Mafic min er -
als in clude bi o tite and sub or di nate hornblende. Late frac -
tures in the monzonite at Puntzi Ridge are com monly an -
nealed with K-feld spar and dis play pink ha los that are 2 cm
or more wide (Fig 15A). Chlorite±epidote al ter ation and
coat ings on late joint sur faces af fect most parts of the in tru -
sions to some degree.

Dikes of monzodiorite ex tend from the main body at
‘Sweetwater Lake’, and a varitextured diorite apophysis is
lo cally fo li ated. Ther mal meta mor phic ha los af fect Me so -
zoic coun try rocks for at least 30 m from the in tru sive con -
tacts, but some of the Me so zoic units may post date in tru -
sion of the bod ies. For ex am ple, a bi o tite-bear ing
dacite/latite tuff at Puntzi Ridge is, in places, al most in dis -

tin guish able from the in tru sion (Fig 15B) and, on this ba sis, 
is in ter preted as a co eval ex tru sive equiv a lent. How ever,
lat est phases of the in tru sion may cut vol ca nic units at
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Fig ure 14. Dis tri bu tion of glaciolacustrine de pos its within the
Chezacut map area is con sis tent with an enor mous gla cial lake
hav ing a sur face el e va tion of 1153 m, which would have in un dated
ap prox i mately 65% of the map area.

Fig ure 15. A) K-feld spar al ter ation ha los on par al lel frac tures within
Puntzi Ridge quartz monzonite. B) Quartz monzonite tuff in ter -
preted as comagmatic with the Puntzi Ridge quartz monzonite.



strati graphic lev els higher than the dacite/latite tuff. Sam -
ples of the plutons were col lected for iso to pic age de ter mi -
na tion. The ex ten sively al tered ‘Sweetwater Lake’ pluton
was sam pled for U-Pb zir con/ti tan ite de ter mi na tion(s), and
one of the rare zones of fresh bi o tite and K-feld spar in the
Puntzi pluton was sam pled for 40Ar/39Ar age determination.

Chili Dacite

Por phy ritic dacite crops out spo rad i cally across an ap -
prox i mately 200 m by 1000 m area, about 3 km north west
of Puntzi Ridge. It is white to grey-weath er ing and me -
dium-grained, com posed of ~2% euhedral hornblende and
~15% bi o tite book lets, as well as equant white feld spar,
pos si bly sanidine. In one of the high est ex po sures, an
~100 m long zone con tains quartz-lined miarolitic cav i ties
up to 2 cm across, knots of coarse bi o tite and abun dant xe -
no liths (probably autoliths).

The Chili dacite is lithologically sim i lar to dikes and
ash-flow tuff units within the Ootsa Lake Group, and is
there fore con sid ered as a po ten tial subvolcanic feeder. To
test this cor re la tion, a sam ple con tain ing fresh bi o tite was
col lected for 40Ar/39Ar age determination.

STRUCTURE AND DEFORMATION

Ev i dence of de for ma tion can be found in rocks of all
ages within the Chezacut map area. De for ma tion is most in -
tense in the old est rocks — folded strata of pre sumed Me so -
zoic age. How ever, even rocks that may be as young as
Qua ter nary dis play ev i dence of contractional de for ma tion.
Me so zoic rocks are dom i nated by mas sive vol ca nic strata
that do not readily re veal deformational fab rics, but tight
folds and over turned beds can be ob served where these
rocks are interbedded with sed i men tary strata. In some ar -
eas, a spaced cleav age or weak phyllitic fabric is
developed.

De for ma tion of strata of the Ootsa Lake Group is
mainly dis played by vari ably dip ping strata, lo cally ver ti -
cal, which are in ter preted to out line kilo metre-scale folds.
An open, north-plung ing antiformal cul mi na tion is in ter -
preted in the north east ern part of the Chezacut map area. It
has a wave length of at least 15 km and ex poses Me so zoic
strata in its core. Op pressed limbs have re sulted in es cape
struc tures, such as sinistral shear zones on the east ern limb
and thrust fault ing within the fold core. Pen e tra tive, closely
spaced cleav age and weak phyllitic fab rics are best de vel -
oped north of Me rid i o nal Hill (Fig 16A) and in the Cope -
land Hills where they extend across 50 to 200 m.

Our in ter pre ta tion of large-scale folds is a de par ture
from the more clas sic view of wide spread block-fault ing
and ex ten sion dur ing Eocene magmatism. In fact, no where
can we con clu sively dem on strate a fold clo sure by walk ing
vol ca nic stra tig ra phy through a fold hinge. The out crop dis -
tri bu tion of the Ootsa Lake Group is suf fi ciently sparse to
eas ily ac com mo date a more clas sic in ter pre ta tion. For ex -
am ple, Fig ure 2B pres ents one of many pos si ble al ter na tive
in ter pre ta tions of the Eocene ge ol ogy, but it does not ex -
plain the spaced cleav age and weak phyllitic fab rics that are 
exposed in most areas with abundant outcrop.

Within the north west ern part of the map area, Neo gene
Anahim vol ca nic rocks dis play ev i dence of high-an gle re -
verse fault ing (Fig 16B). In ex pli ca bly, the dis crete fault
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Fig ure 16. A) Spaced cleav age (ori ented par al lel to length of
photo) per va sively over prints a ba salt flow con tain ing elon -
gated amygdules (with pen cil aligned). B) Steeply plung ing
striae on fault sur faces com monly oc cur within flow units of the
Anahim vol ca nic belt at this lo cal ity. Pos si ble causes of the
fault ing in clude load ing by ice or vol ca nic de pos its, or pre vi -
ously un doc u mented tectonism.



planes are fo cused in dense flows, not in the ad ja cent, less
com pe tent scoriaceous layers.

Be cause of the very low re lief and ex ten sive
hummocky mo raine within the south west ern part of the
map area, con tacts be tween the Me so zoic, Eocene and
Neo gene units are based largely on grav ity and aero mag -
net ic lineaments.

Deformation Age and Significance

The age of pre-Mio cene de for ma tion can not be well
con strained within the map area. Pos si ble cor re la tions with
deformational events de fined out side of the map area are as
fol lows:

• Paleocene–Mid dle Eocene: Ki ne matic link age with
110 km of dextral off set on the crustal-scale Yalakom
Fault sys tem (Umhoefer and Schiarizza, 1996), and/or
Eocene unroofing of the Tatla Lake meta mor phic com -
plex (Fried man and Armstrong, 1988; Fried man,
1992), lo cated 30 km south of the Chezacut map area.
Eocene ex ten sion is con sis tent with rapid Early
Eocene cool ing (55–50 Ma), as de ter mined from ap a -
tite fis sion track stud ies in the re gion (Rid dell et al.,
2007).

• Mid dle Ju ras sic (Bajocian): Em place ment of the
Cache Creek Terrane (Ricketts et al., 1992; Mihalynuk
et al., 2004). Cache Creek rocks are jux ta posed with
Me so zoic strata about 80 km to the east.

A sub-Eocene struc tural dis con ti nu ity is in ter preted
be cause the youn ger strata are not ob served to be
isoclinally folded (al though flow fab rics dis play ing all
man ner of fold ing are com mon within Ter tiary units of
dacitic and rhyolitic com po si tion, they are not tec tonic in
or i gin). In ad di tion, a sand stone and con glom er ate unit
con tain ing clasts of the Me so zoic unit is in ter preted as a
sub-Eocene basal con glom er ate. It also con tains vit re ous,
euhedral, bi o tite book lets and ‘dacitic’ clasts con tain ing bi -
o tite, prob a bly at trib ut able to syndepositional vol ca nism.
Sam ples of this bi o tite were col lected for iso to pic age de -
ter mi na tion. The oc cur rence of bi o tite may mark the on set
of vol ca nism of the Ootsa Lake Group in this area,
constraining the age of the angular unconformity to early
Eocene.

MINERALIZATION

Prior to 2007, only a sin gle MINFILE oc cur rence was
r e  p o r t e d  f o r  t h e  C h e z a c u t  a r e a .  I d e n  t i  f i e d  a s
MINFILE 093C  011 (MINFILE, 2007), the Chili (for -
merly Punt) oc cur rence is a shear-re lated quartz stockwork
with ar gen ti fer ous and au rif er ous chal co py rite (Nebocat,
1983; see also new anal y sis 1.5 ppm Au and 69 ppm Ag in
Ta ble 2b) within prob a ble Me so zoic vol ca nic strata (Fig 2).
The quartz stockwork cuts epidote-chlorite-al tered feld -
spar-pyroxene por phyry and lapilli tuff. The quartz is
greasy grey in places, prob a bly re lated to its elevated Ag
content.

Dur ing the course of our work, five new min eral oc cur -
rences were dis cov ered. From north to south these are the
Pyro, Orovain, Punky, Vam pire and Gumbo show ings.
Coarse-grained pyrolusite-rich brec cias dom i nate iso lated
out crops at the Pyro show ing. Both the Punky and Orovain
oc cur rences are cop per sul phide and na tive cop per – bear -
ing veins. Min er al iza tion at the Vam pire and Gumbo show -

ings is dis sem i nated cop per sulphides in altered igneous
rocks.

Pyro Showing

The Pyro show ing is lo cated at the south west ern base
of Arc Moun tain (Fig 2). This area is part of a ther mally
meta mor phosed zone char ac ter ized by sili ci fi ca tion and
sec ond ary tour ma line in out crops ex posed for more than
350 m along a gla cial out flow chan nel. Tour ma line grains
pro vide a nu cle ation site for nonpleochroic hex ag o nal crys -
tals that grow in op ti cal con ti nu ity with the tour ma line and
re place up to 50% of the rock ma trix (Fig 17). Min er al iza -
tion at the Pyro show ing is not well ex posed but, over a
10 m by 25 m area, it con sists of sooty, rust-col oured,
coarse-grained brec cia with he ma tite-goethite-pyrolusite-
rich ce ment (>1% Mn, the an a lyt i cal up per con cen tra tion
limit for de ter mi na tion of this el e ment by the ICP-MS
method; see Ta ble 2a) and vein-like bod ies up to 35 cm
thick. A low-an gle fault zone that cuts the min er al iza tion is
tentatively interpreted as a top-to-the-southeast thrust fault.

Anal y sis (Ta ble 2a, b; re sults to two sig nif i cant fig ures
for INAA and ICP-MS val ues, re spec tively) of two sam ples 
of sooty min er al iza tion, in clud ing a chip sam ple at 20 cm
in ter vals across 4 m (sam ple MMI07-48-4B), re veal el e -
vated val ues for Au (90, 160 ppb), As (530, 1200 ppm), Sb
(34, 6 ppm) and Zn (840, 3000 ppm); and, for ICP-MS anal -
y ses only, 11 ppm Ag, 30 ppm Bi, 2.3 ppm Tl and 13 ppm
Te. Most sur pris ing is Te en rich ment, which is more than
4000 times the av er age crustal abun dance in anal o gous vol -
ca nic-arc rocks (Yi et al., 2000). Con clu sive clas si fi ca tion
of this de posit is not pos si ble given the cur sory na ture of
our ob ser va tions; how ever, in con sid er ation of the tour ma -
line and sil ica al ter ation and induration, a skarn or i gin is
pos si ble. If so, the aplite body that forms much of the south -
west ern flanks of Arc Moun tain is the likely cause of the
ther mal-meta mor phism. Sil ver-zinc-lead skarns are com -
monly en riched in Mn and have el e vated Bi and Au (Ray,
1995); how ever, the Te en rich ment is un usual for a skarn.
On the ba sis of elevated Au and Ag values alone, this
occurrence warrants further investigation.

Punky and Orovain Showings

Both the Orovain and Punky show ings are cop per-
bear ing vein oc cur rences lo cated near the peak and on the
south west ern flank of Luck Moun tain, re spec tively (Fig 2). 
Min er al iza tion at the Orovain oc cur rence is within a set of
0.5 to 8 cm thick quartz-epidote-prehnite veins. Veins cut
feld spar-phyric lapilli tuff and are gen er ally subparallel and 
west trending, with a spac ing of ap prox i mately 1 m, and ex -
posed over a 50 by 75 m area. Min er al iza tion oc curs as dis -
sem i na tions of na tive cop per man tled by chalcocite
(Fig 18). Cop per min er al iza tion is most abun dant within
the vein ma te rial, but spo rad i cally oc curs within the al ter -
ation en ve lope ad ja cent to the vein. Al ter ation min er al ogy
of the en ve lopes is sim i lar to that of the veins, and to tal en -
ve lope thick ness is about equal to that of the veins. Anal y sis 
of the veins re veals between 1026 ppm and >1% Cu
(Table 2a, samples MMI07-37-7, 8 and 9).

Vein ing at the Punky oc cur rence is more spo radic with
a less well de vel oped vein set than at the Orovain oc cur -
rence. Quartz-car bon ate veins up to 12 cm thick are cop per
stained. Pre lim i nary petrographic anal y sis of the veins re -
veals no pri mary cop per min er al iza tion; how ever, cal cite-
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TABLE 2. SELECTED ANALYTICAL RESULTS FROM MINERALIZED SAMPLES WITHIN THE CHEZACUT MAP AREA: A) SELECTED ICP-MS RESULTS, B) SELECTED INAA
RESULTS. A DIGITAL REPORT AND DATABASE OF ALL SAMPLES ANALYZED AS PART OF THE CHEZACUT MAPPING PROJECT ARE AVAILABLE IN PEAT ET AL. (2008).



epidote al ter ation patches within the tuffaceous host rocks
do con tain na tive cop per man tled by chalcocite and he ma -
tite. These ob ser va tions sug gest that sam pling that was bi -

ased to wards cop per-stained vein ma te rial may have
underrepresented the cop per con tent of the out crop, and fu -
ture in ves ti ga tors should look care fully at the tuffaceous
host rocks for signs of min er al iza tion. Anal y sis of the vein
ma te rial yielded Cu values of between 1925 and 1100 ppm
(Table 2a).

Gold and sil ver val ues at both oc cur rences are neg li gi -
ble.

Vampire Showing

Dis sem i nated chal co py rite oc curs within a belt of out -
crops of mainly in ter me di ate vol ca nic brec cia, lo cated be -
tween the old home stead ac cess road and the Chil cotin
River, about 5 km above its con flu ence with the Clusko
River (Fig 2). At this lo cal ity, epidote-quartz-chlorite-py -
rite al ter ation (propylitization) is wide spread in feld spar-
phyric vol ca nic brec cia and sparse white, dacitic (?) tuff
lay ers (Fig 19), pro duc ing green and rust out crops that ex -
tend spo rad i cally for ap prox i mately 110 m along the river
val ley. Anal y sis of sam ples with vis i ble chal co py rite re -
turned val ues of be tween 0.12% and 0.28% Cu, in clud ing a
1.1 m chip sam ple across one well-min er al ized out crop that 
re turned 0.21% Cu. No sig nif i cant Au or Ag en rich ment
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Fig ure 17. Pho to mi cro graphs of min er al iza tion at the Pyro oc cur -
rence: A) plane-po lar ized light shows nu cleus of ol ive-blue
pleochroic tour ma line (Tur) over grown by ra di at ing mat of
nonpleochroic tour ma line; B) and C) opaque and semi-opaque
min er als are ten ta tively iden ti fied in re flected light (B) as goethite
(Gt, red in ter nal re flec tions), he ma tite and pyrolusite (Pru) and/or
other Fe-Mn ox ides) that, in partly un crossed po lar ized light (C),
dis play bot ry oi dal and/or geopetal tex tures. Cir cle at cross hairs in
pho to mi cro graphs is 200 µm in di am e ter.

Fig ure 18. Re flected light pho to mi cro graphs of sam ples of min er al -
iza tion at the Orovain oc cur rence show ing: A) dis sem i nated na tive
cop per within a well-min er al ized vein, and B) close-up of a typ i cal
na tive cop per (Cu) grain show ing a man tle of chalcocite (Cc). Cir -
cle at cross hairs in pho to mi cro graphs is 200 µm in di am e ter.



was de tected. Of the chal co py rite-bear ing sam ples an a -
lyzed, the high est Au value returned is 9 ppb and the highest 
Ag value is 0.5 ppm (Table 2a).

Gumbo Showing

Min er al iza tion at the Gumbo show ing oc curs as lo cal
ac cu mu la tions of dis sem i nated chal co py rite and pyrrhotite
(Fig 20A) in an al tered, por phy ritic, mafic ig ne ous unit
(Fig 20B). Rel ict pheno crysts are prob a bly plagioclase and
pyroxene. Spo radic low out crops of this unit are dark
green-grey with rust patches (ox i dized pyrrhotite), and
well indurated with an gu lar, blocky joint ing. Sam ples from
the show ing re turned el e vated lev els of Cr (518 ppm, pos si -
ble con tam i na tion from mill), Ni (150 ppm) and Zn
(180 ppm) relative to other samples analyzed.
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Fig ure 19. Pho to graphs of the Vam pire oc cur rence, show ing: A) an 
out crop of in ter me di ate tuff min er al ized with chal co py rite (re ces -
sive rusty) and sparsely cop per-stained, fresh frac ture sur faces;
and (B) a thin interbed of fel sic tuff.

Fig ure 20. Pho to mi cro graphs of al tered pyroxene-phyric vol ca nic
or in tru sive rock at the Gumbo oc cur rence, show ing A) pink ish
pyrrhotite (Po) and yel low chal co py rite (Cpy) as ir reg u lar clots (in
places intergrown) and as dust ings in the rock ma trix (re flected
light); and; B) sulphides re plac ing the cores of al tered pheno crysts, 
pos si bly pyroxene (plane-po lar ized trans mit ted light); pale green
actinolite (Act), and chlorite also re place pyroxene (?). Cir cle at
cross hairs in pho to mi cro graphs is 200 µm in di am e ter. Re main der
of the rock is hornblende diorite.



SUMMARY

Geo log i cal field in ves ti ga tions within the Chezacut
map area dem on strated the fol low ing:

• Ru mours of a rel a tively un bro ken blan ket of gla cial
cover are ill-founded. Bed rock ex po sure is more ex -
ten sive than is gen er ally per ceived.

• With the aid of de tailed dig i tal orthophotos and
multispectral im ag ery, strat e gies were suc cess fully de -
vised to max i mize the chances of en coun ter ing out -
crops.

• The ex tent of the Chil cotin Group is much less than an -
tic i pated: a 96% de crease in the area orig i nally in -
cluded in Massey et al. (2005). If the Anahim vol ca nic
belt is in cluded with the Chil cotin Group, there is still a 
62% de crease in young vol ca nic cover.

• Me so zoic strata are more abun dant and more ex ten -
sively in truded than pre vi ously thought. If our in ter -
pre ta tion is cor rect, Me so zoic units now ac count for
nearly 240% of the dis tri bu tion shown in Massey et al.
(2005).

• Eocene strata are prob a bly de formed by broad fold ing,
not solely by block fault ing. If this in ter pre ta tion is
cor rect, it ap pears that Me so zoic strata are ex posed in
the core of a broad anticline.

• Neo gene vol ca nic rocks are com monly highly ve sic u -
lar (25%), re sult ing in lower than ex pected den sity
(pos si ble grav ity lows, not the highs nor mally an tic i -
pated from ba salt).

• Sig nif i cant new min eral oc cur rences can still be dis -
cov ered at sur face within the Chezacut map area (in
our case, within 1.5 weeks of com menc ing the map -
ping pro ject).

• Dis cov ery of four new min eral oc cur rences dur ing the
course of the Chezacut re gional map ping pro ject is a
dem on stra tion of the underexplored sta tus of this area.
The re gion clearly de serves much more ex plo ra tion at -
ten tion than it has re ceived in the past.
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