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INTRODUCTION

In 2008, the Beetle Impacted Zone (BIZ) project fo-
cused on bedrock mapping and resource evaluation of the
Chilanko Forks (NTS 093C/01) and Clusko River (NTS
093C/09S) map areas. L ocated between Williams L ake and
BellaCoola, inthe Anahim L akearea, thesemap areaswere
targeted because of relatively good |ogging road accessand
a historical lack of mineral exploration. Building upon
mapping completed in 2007 in the intervening Chezacut
map area (NTS 093C/08; Mihalynuk et al., 2008a, b), re-
sults of new revision mapping in the Clusko River sheet to
the north and Chilanko Forks sheet to the south are pre-
sented here, together with resultsfromisotopic ageinvesti-
gation of Chezacut area map units.

Mapping and resource evaluation in 2007 demon-
strated that rock exposures are more extensive and Chil-
cotin basalt is less extensive than previously recognized,
and that further mineral explorationinthe AnahimLakere-
gion is warranted. Results of the 2008 field program echo
these findings, providing further incentive for future min-
eral exploration in the region.

The BIZ project is one facet of a broad effort by the
provincial government to stimulate economic diversifica-
tion and to help reduce the long-term negative economic
impact of the mountain pine beetle. As recorded by the
2004 Forest Health Survey (BC Ministry of Forests and
Range, 2005a), the area of contiguous pine beetle infesta-
tion at that time was nearly coextensive with the Interior
Plateau (Figure 1). Historically unprecedented in size, the
beetle infestation will lead to an inevitable degradation of
the trees available to the forest industry for harvest and a
deceleration of the chief economic enginein central British
Columbia (Ministry of Forests and Range, 2005b).
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PINE BEETLE BACKGROUND

In western North America, mountain pine beetles
range from northern BC to northern Mexico. Acrossthein-
terior of BC, the forest ecosystem is dominated by
lodgepol e pine, which at around 80 years of age, reach their
maximum susceptibility to mountain pine beetle attack
(Shore and Safranyik, 1992). At the outset of the current
pine beetle epidemic, more than half of the pine forest
standsin BC were near optimal susceptibleage, largely asa
consequence of fire suppression efforts. Fire suppression
by government agencieswasan outgrowth of the Dominion
Forest Reserves Act of 1906 (Taylor, 1999) and creation of
the BC Forest Service Protection Branchin 1912 (BC Min-
istry of Forestsand Range, 2008). Particularly effectivefire
suppression measures have been invoked since the 1960s,
such that by 2004 mature pine forest was three times as
abundant asit would bein an unmanaged state (55% versus
~17%; Taylor and Carroll, 2004). Today, the BC Forest Ser-
vice Protection Branchreportsaninitial attack firesuppres-
sion success rate of 92% (BC Ministry of Forests and
Range, 2008).

The current mountain pine beetle epidemic is one of
five recorded outbreaks within the past 85 years (Taylor
and Carroll, 2004), although evidence for mountain pine
beetle infestations extends to centuries past in the form of
treering scars(Alfaro et al., 2004). Precise distribution and
severity of infestations have been recorded only since the
beginning of comprehensive aerial surveysin 1959 (e.g.,
Taylor and Carrall, 2004).

LOCATION AND ACCESS

Geological bedrock mapp| ng completed in 2008 cov-
ered an area of ~1300 km?, located approximately 200 km
west of WilliamsL ake, mi dway ontheHighway 20 routeto
Bella Coola. It includes the resort community of Puntzi
Lake, a former military air base on the northern side of
Highway 20 (Figure 1). Just outsidethe eastern map border,
along Highway 20, is the community of Redstone (20 km
west of the official location shown on most maps).

Six mainforest serviceroadsprovide accesstothe map
areas (Figures 1, 2). Two main roads service the Clusko
River area: the Chezacut (100) Road crossestheareadiago-
nally from the southeast (also known as the Clusko River-
Thunder Mountain Road beyond the Clusko River), and a
major branch known as the Scotty Meadow Road crosses
the northeastern map area. Four of the main roads service
the Chilanko Forks area: the Baldwin Lakes Road and the
5600 Road extend into the south-central and southeastern
portion of the map area, the Clusko Main accesses the
southwest, and the Puntzi Lake Road transects the south-
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central and western parts of the map area. In the Clusko
River area, low elevation roadbeds are partly constructed
on glaciolacustrine deposits, which can become greasy and
treacherous when rain-soaked. Hundreds of kilometres of
secondary logging roads branch off the major forestry ser-
viceroads, although many of these are deactivated and best
accessed by mountain bike or onfoot. On old logging roads
or in open pine forest with sparse outcrop, foot traversesin
excess of 20 km are routine.

REGIONAL GEOLOGICAL SETTING
AND PREVIOUS WORK

The Clusko River and Chilanko Forks areasare part of
the Fraser Plateau (Figure 1; south-central Interior Plateau
as defined by Holland, 1964). Basement rocks in this area
are part of southeastern Stikine terrane, a Devonian to Ju-
rassic arc complex, near its eastern contact with the Cache
Creek terrane, a Mississippian to Early Jurassic accretion-
ary complex. Subsequent to Middle Jurassic amalgamation
of thesetwo terranes (e.g., Rickettset al,. 1992; Mihalynuk
et a., 2004), the contact was overlapped by Late Jurassic
volcano-sedimentary strata, perhaps correlative with the
late Jurassic Nechako/Fawnie volcanic rocks of Diakow et
al. (1997) and Diakow and Levson (1997).

The southern Clusko River map areais underlain al-
most exclusively by supracrustal Eocene continental arc
volcanic strata deposited during ~55-47 Ma extensional
exhumation and cooling of kyanite-grade basement rocks
characterized by ~107 Ma deformational fabrics (Fried-
man, 1992). Upper crustal equivalents of these Mesozoic
basement rocks are well-exposed in the Chezacut and
Chilanko Forks areas. Miocene, Neogene and Quaternary
vol canic rocksdrapethe post-Eocene pal eotopography and
volcanic flowsinfill paleotopographic lows. Larocque and
Mihalynuk (2009) have examined the petrogenesis of the
Miocene and younger rocks in greater detail.

Previous regional bedrock geological mapping in the
Anahim Lake area was conducted by Tipper (1969zg;
1:250 000 scale, NTS093C). Inthe Clusko River area, Tip-
per’'s mapping was revised by Metcalfe et al. (1997,
1:50 000 scale, published at approximately 1:350 000
scale, NTS 093C/09, 16, 093B/12, 13), who focused on
volcanology and epithermal mineralization in the Eocene
volcanic rocks. To theimmediate west and south, the Tatla
Lake Metamorphic Complex was mapped by Friedman
(1988; 1:50 000 and 1:20 000 scales) as part of a Ph.D.
study on its structural exhumation. His mapping was ex-
tended farther southwest by Mustard and van der Heyden
(1997; 1:50 000 scale, NTS 092N/14E, 15). All of these
sources of bedrock map data have been compiled by
Massey et al. (2005) as part of the digital provincial geol-
ogy map, and by Riddell (2006) to aid with petroleum re-
source assessment. Modern geophysical studiesincludethe
reprocessing of seismic datafrom hydrocarbon exploration
activity undertakeninthelnterior Plateauintheearly 1980s
(e.g., Hayward and Calvert, 2008), as well as the acquisi-
tion and interpretation of new geophysical surveys, includ-
ing passive seismic tomography (e.g., Cassidy and Al-
Khoubbi, 2007) and magnetotelluric imaging (e.g., Spratt
and Craven, 2008).

Two main periodsof hydrocarbon expl oration activity,
in the early 1960s and 1980s, resulted in more than 12 ex-
ploration wells drilled in the volcano-sedimentary strata,
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Figure 1. Location of the Chilanko Forks and Clusko River map
area, showing features mentioned in the text. Also shown are: the
area of 2005 mountain pine beetle infestation, which is nearly co-
extensive with the Interior Plateau (the southern half of which is
the Fraser Plateau; Holland, 1964), distribution of Stikine and
Cache Creek terranes (Massey et al., 2005), and the extent of the
Intermontane Belt. Road abbreviations: BL, Baldwin Lakes; CM,
Clusko Main; FSR, Forest Service Road; SM, Scotty Meadow,
see text.
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Figure 2. Geological sketch map showing the distribution of major units discussed in the text, new and existing showings, major access
roads and sampling sites. This figure incorporates geological map data from Tipper (1969a), Massey et al. (2005), Riddell (2006) and
Mihalynuk et al. (2008a).
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which overlap the Stikine-Cache Creek terrane boundary
(see Ferri and Riddell, 2006 for a chronology of hydrocar-
bon exploration). Seven of thosewellshave coresavailable
for inspection at the BC Ministry of Energy, Minesand Pe-
troleum Resources Core Facility located at Charlie Lake
(Mustard and MacEachern, 2007). Three of these, from
wellslocated 7 kmnorth, 30 km east and 54 km southeast of
the map area (see Figure 2), provide data down to 3778 m
(Canadian Hunter Chilcotin 1982, b-22-K/93-C-9), 1307.5
m (Hudson Bay Redstone 1960, c-75-A/93-B-4), and 1720
m (Canadian Hunter et al. Redstone 1981, b-82-C/92-0O-
14). Riddell et al. (2007) reported palynological and age
data from samples of the latter two wells: Late Albian
pa ynomorphsfrom marine shalefrom 115 to 152 m under-
lain by marine to terrestrial strata of probable Middle to
Late Albian age and, in the other well, Late Albian or
Cenomanian palynomorphs from between 1210 and 1610
m. In an excellent synopsis of age and stratigraphic data,
Riddell et a. (2007) report isotopic age data from the
granitoid at the maximum depth penetrated (1730 m) by
Canadian Hunter et al. Redstone b-82-C as 101.4 £1.9 Mg,
and adetrital age from clastic strataat 635—730 m of 101.7
+2.2 Ma

An Early to Middle Eocene U-Pb zircon age was ob-
tained from volcanic rocks cored at 3121 m in Canadian
Hunter Chilcotin b-22-K, essentially the same as three de-
trital zircon ages obtained from samplescollected at depths
of between 2000 and 3745 m. If the strata penetrated by
Chilcotin b-22-K have not been structurally thickened, the
data reported in Riddell et a. (2007) indicate an Eocene
vol cano-stratigraphic thickness in excess of 3745 m.

Regional glacial and fluvial physiography and
surficial deposits have been mapped across the Anahim
Lakeareaby Tipper (1971) andin moredetail inthe eastern
Anahim Lakeareaby Kerr and Giles(1993; NTS093C/01,
08, 09, 16), who also conducted till geochemical surveys
(see Levson and Giles, 1997). Similarly detailed surficial
surveyswere conducted by Ferbey et a. (2009) in the area
immediately to the east (NTS 093B/03, 04). Mihalynuk et
al. (2008b) postul ated that alate glacial lake occupied most
valleysin the Chezacut area at elevations below 1154 m.

FIELD TECHNIQUES

Field mapping in 2008 adapted techniques that were
found to bebeneficial in2007. In particular, 1:20 000-scale
digital orthophotographs (0.5 m resolution) were used ex-
tensively for theidentification of areasof outcrop and defi-
nition of geological lineaments. Roadcuts added to the in-
ventory of bedrock exposures, but only marginally. For
example, rocks exposed within 15 m of roads constitute
only 1.4% of those mapped withinthe Clusko River area, or
even less than the meagre 2.4% in the Chezacut area
(Mihalynuk et al., 2008b; Figure 2). Thus, mapping fo-
cused along road networks creates a falsely negative im-
pression of the percentage of outcrop within the area. It is
no accident that roadsare preferentially constructed so asto
avoid the high costsof blasting bedrock. Acrosstheregion,
the most extensive outcrop exposures are along glacially
scoured ridges and along the margins of glacial meltwater
channels that are visible on 1:20 000-scale orthophoto-
graphs.

In areas with extensive till cover, clast compositions
can be used as aguide to the underlying geology. Unfortu-
nately, thistechniqueisreliable only for basal till, whereas

the most extensive surficial cover deposits in the area
mapped in 2008 are reworked glaciofluvial or potentially
far-travelled hummocky glacial deposits. Contacts be-
tween units with a high magnetic contrast can be reliably
mapped in the subsurface using available aeromagnetic
survey data (Figure 3), as was done to create Figure 2.
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Figure 3. Regional aeromagnetic survey shaded total field (Geo-
logical Survey of Canada, 1994) and higher resolution total field
coverage in northeastern portion of NTS 093C/09S from the
Clisbako multiparameter survey; see Figure 1 for location. Over-
lain contoured magnetic susceptibility values range from 5 to 25,
with an interval of 5 Sl units. Locations of magnetic susceptibility
measurements at the outcrop are shown as grey dots.
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LAYERED ROCKS

Layered rocks within the Chezacut map area were di-
vided into four successions: Mesozoic, Eocene, Oligocene-
Pleistocene or Pleistocene-Holocene by Mihalynuk et al.
(2008b). Many of theunitsthat constitute these successions
extend into the current map areas (Figures 2, 3); they were
described by Mihalynuk et al. (2008b) and are, therefore,
not repeated here. However, unitsthat significantly change
character or may bear upon adifferent interpretation are de-
scribed below.

Mesozoic

Poorly fossiliferous Mesozoic strata were presumed
by Tipper (1969a) and Mihalynuk et al. (2008b) to correl ate
with Late Triassic and Early Jurassic Stikine terrane volca-
nic arc strata. However, some strata in the Chilanko Forks
area are now known to be Middle Jurassic or perhaps as
young asmid-Cretaceousin age, and bel ong to overlap suc-
cessionsthat are of particular interest for their hydrocarbon
resource potential (e.g., Riddell and Ferri, 2008). For ex-
ample, the only known fossil age determination in the
Chilanko Forks area is from tuffaceous mudstone on the
northern shore of Puntzi Lake (GSC locality 79765). Fol-
lowing publication of the Anahim Lake map in 1968, Tip-
per (1969b) reported that it contained poorly preserved
Middle Jurassic ammonites: “According to H. Freebold a
probable Bajocian age is indicated” (Tipper, 1969b,
page 23). The ammonite-bearing tuffaceous mudstone unit
ispart of acoherent stratigraphy intruded by monzonite, for
which we report anew Middle Jurassic isotopic age deter-
mination (see ‘ Geochronology’ below). Coherent Meso-
zoic strataare common within the Chezacut area, extending
from Puntzi Ridge to Puntzi Lake, in the northeastern cor-
ner of the Chilanko Forks sheet, but are not exposed farther
south and east. Similar strataare expected to extend into the
~6 km? of the far southwestern corner of the southern
Clusko River map area (Punkutlaenkut Creek-Chilcotin
River confluence), but field conditions did not permit ac-
cess to this area, which falls outside the limit of mapping
shown in Figure 2. Partly correlative strata cut by, and de-
formed together with, avariably foliated polyphasetonalite
to basaltic intrusive complex underlie much of the remain-
ing portion of the Chilanko Forksarea, except for the south-
eastern corner, whichisunderlain by Mesozoic (?) massive
volcanic breccia. Another exception, the west-central part
of themap area, isunderlain by Eocene dacitic strata of the
Ootsa Lake Group.

Map units characteristic of the coherent Mesozoic
strata include: a bright green, carbonate-cemented,
hyaloclastic lapilli tuff; indurated, tan and brown volcanic
siltstone; orange, ‘ monzonitic’ crystal lapilli tuff; and py-
ritic, coarse rhyolite breccia. All of these units are de-
scribed in Mihalynuk et al. (2008b); units not previously
described follow.

BAJOCIAN TUFFACEOUS SILTSTONE

Low, recessive, friable outcrops of red-brown
tuffaceous mudstone to sandstone (Figure 4a) crop out low

»
»

Figure 4. Mesozoic rock types, including a) well-bedded outcrop of
Bajocian tuffaceous siltstone, b) massive volcanic breccia display-
ing typical rectilinear epidote-quartz-chlorite vein sets, and c) gran-
ule conglomerate portion of calcareous tuffite and sandstone.

Geological Fieldwork 2008, Paper 2009-1
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on the southern flank of Mount Palmer and northern shore
of Puntzi Lake. Mudstone appears to be interbedded with
finely feldspar-phyric flows <2 m thick. Outcrops are
strongly fractured and cal citeveined, such that contact rel a-
tionshipsare uncertain. Some*flows' could infact be dikes
or unusually uniform, water-lain tuff that lacks significant
winnowing or sorting.

VARIEGATED SILICEOUS TUFF AND
RHYOLITIC FLOWS

Rusty, white-weathering outcrops form resistant
ridges, and range from coarse breccia to possible flow
domes. Theflows and pyroclastic rocks are typically well-
indurated, with silicified clasts showing ochre, white
and/or dark green ghosted margins. Thickness varies, but
exposures are typically in the order of tens of metresthick.
Pyritic zones are common, and pyrite can exceed 5% by
volume of the rock over widths of a metre.

VEINED MASSIVE TUFF

Bright green, extensively epidote-altered, blocky, or-
ange-weathering and resistant breccia and lapilli tuff crop
out across ~20 km? of southeastern NTS 093C/01. A pre-
sumably more distal lapilli- and ash tuff-dominated facies
crops out sporadically north of Fit Mountain. Minor
chloriteamygdal oidal flowsand epiclastic strataarelocally
important. A feldspar crystal ash matrix is common in all
tuffaceous facies. Medium-grained feldspar constitutes
10-25% of the ash and up to 35% of most fragments. Up to
5% of the rock may consist of chloritized hornblende, oc-
curring as medium-grained subidiomorphic crystals.
Sparse, altered pyroxene may also be present, but it has not
been confirmed petrographically.

Greenvolcanic strataarelocally interlayered with ma-
roon, typically more ash-rich and breccia-poor layers
<~20 mthick. In some of these layers, vague clast sorting
and rounding suggest an epiclastic origin, but most contain
highly angular fragments. Strain is commonly partitioned
into these finer-grained units.

Extensive epidote-chlorite and quartz veining is char-
acteristic of the massive blocky parts of the unit. Epidote-
quartz veins commonly form parallel sets of veins which
may range from 1 mm to ~4 cm in thickness, and are well
developed acrossveinstrikefor 10mor more(Figure4b).

CALCAREOUS TUFFITE AND SANDSTONE

Perhaps the most widespread Mesozoic sedimentary
unit exposed in the Chilanko Forks-Clusko River map area
is grey to blue-green volcanic tuffite and sandstone, com-
monly with acalcareousmatrix. Thisunit istexturally vari-
able, ranging from green sandstone with granule-conglom-
erate lags (Figure 4c) to epiclastic units with tuffaceous
interbeds, to dark grey phyllitic mudstone. Limestone |ay-
ers up to 10 cm thick have been observed in two localities.
If better exposed, this unit could probably be subdivided
into several mappable units.

The best exposures of this unit are on the hills east of
Pyper Lake and in the thermal metamorphic halo of the
Clusko Intrusive Complex near Puntzi Mountain. Adjacent
to the complex, the carbonate matrix has been consumed
through the production of secondary calcsilicate minerals:
epidote or actinolite/tremolite, and rare grossular garnet.

Correlative units within the Chezacut map area (near
Arc Mountain) may be the ‘ calcareous fossiliferous sand-
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stone’, ‘volcanic siltstone/sandstone’ and possibly, the
‘cal careous chert pebble conglomerate’ described in previ-
ouswork (Mihalynuk et al., 2008b). Such variability incor-
relative units might be expected given that they are sepa-
rated from those in the Chilanko Forks map area by more
than 25 km.

A minimum relative age constraint on thisunit is pro-
vided by the crosscutting, pre- to syndeformational Clusko
I ntrusive Complex. Two sampl esof thiscomplex have been
submitted for isotopic age determination, but neither has
been compl eted asthis paper goesto press. However, anew
U-Pb age determination from the mainly undeformed
‘Puntzi Ridge quartz monzonite', which cuts the presum-
ably correlative strata within the Chezacut map area, isre-
ported below as 160.94 +0.13 Ma.

Cretaceous Volcanic Rocks

Volcanic rocks of Cretaceous age have not been di-
rectly dated within the Chilanko Forks to southern Clusko
River area. However, Cretaceous volcanic strata are dated
at 101 +2 Maimmediately east of the map area at Puntzi
Lake, as reported by Riddell and Ferri (2008). Regionally,
these rocks may correlate with the Spences Bridge Group
(Thorkelson and Rouse, 1989; Diakow and Barrios, 2009).
Undated volcanic rocks north of eastern Tatla L ake possi-
bly belong to this package, as may rocks that underlie
Mount Charlieboy on the southern boundary of the
Chezacut map area.

EAST TATLA LAKE TUFF AND
AUTOBRECCIA

Olive-green or maroon, blocky to rubbly and orange-
to tan-weathering tuff and breccia crop out north of the
eastern end of TatlaLake. They are vesicular and contain
20% by volume of medium- to coarse-grained, tabular
plagioclase, which is commonly idiomorphic and slightly
turbid, but in some outcrops can be vitreous. Vesicles are
generally irregularly shaped, chlorite- or quartz-filled, with
minor bright green celadonite (Figure 5a). They are less
than 5 mmin diameter, and make up 5% by volume (locally
up to 25%) of outcrops. Mafic mineralsinclude chloritized
biotite, lesscommonly hornblende, and possibly pyroxene;
thelatter istypically fine- to medium-grained, idiomorphic
and accountsfor lessthan 5%. Most outcropsare cut by cal-
cite and/or zeolite (laumontite [?]) veins.

EAST TATLA LAKE CONGLOMERATE

Very coarse boulder to cobble conglomerate (Figure
5b) with sparse, planar, arkosic volcanic sandstone layers
appearsto be entirely of local derivation, sourced from the
underlying East Tatla L ake tuff and autobreccia. Unusually
well-rounded boulders of chloritic, amygdaloidal, coarse-
bladed feldspar porphyry flow exceeding 2 m in diameter
indicate apersistent, very high-energy fluvial environment
of deposition.

Eocene Ootsa Lake Group

Volcanic units that compose the Eocene Ootsa Lake
Group in the Chezacut map area were described by
Mihalynuk et a. (2008b). These units include: basal con-
glomerate, acicular hornblende dacite, amygdal oidal
pyroxene-phyric basalt, ochre breccia and flow lobes,
dacite ash-flow tuff, maroon- and grey-banded rhyolite,
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Figure 5. Good exposures of East Tatla Lake a) autobreccia and b)
conglomerate.

Geological Fieldwork 2008, Paper 2009-1

and vitreous black dacite (Figure 6). Compositions are
overwhelmingly dacitic as shown in Figure 7.

Fieldwork in 2008 added two additional units: a con-
glomerate unit with petrified wood fragments that may oc-
cur at several stratigraphiclevels, and avariant of the‘ vitre-
ous black dacite’ unit, that we have named the ‘Mount
Sheringham pyroxene dacite’.

Seven new “°Ar/**Ar cooling age determinations for
the Ootsa L ake Group within the Chezacut area show that
the ‘vitreous black dacite’ unit is~46-44 Ma, significantly
younger than underlying units (~54-50 M a); these dataare
consistent with the geochronological findings of Metcalfe
et al. (1997). A full report on age determinations from
Ootsa Lake Group volcanic rocks will follow when geo-
chronological datafrom samplescollected in 2008 become
available.

POLYMICTIC CONGLOMERATE

Although described by Mihalynuk et al. (2008b), this
unit is included here as new observations bear upon the
geological interpretation of thearea. Bright maroon-weath-
ering, recessive polymictic conglomerate is exposed south
and west of Fit Mountain, whereit displays an unconform-
able contact with the late Jurassic Chilanko intrusive com-
plex diorite. Clasts appear to be derived from the underly-
ing Jurassic terrain, including the Chilanko intrusive
complex (seebelow). Characteristic maroon soil hasdevel-
oped above and adjacent to the unit. On the basis of local
soil colour anomalies, the conglomerateis presumed to un-
derlie an extensive area west and south of Fit Mountain,
where it is sporadically exposed. This unit may represent
the base of the Eocene succession in the Chilanko Forks
area; however, it could aso mark the basal contact of the
Cretaceous section.
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Figure 6. Schematic diagram of stratigraphic relationships be-
tween the major units within the Clusko River and Chilanko Forks
area. See Mihalynuk et al. (2008b) for stratigraphy of the interven-
ing Chezacut area.
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all 2008 whole rock samples. b) Total alkali-silica plot (after Le
Maitre, 1989) showing Eocene volcanic rocks from 2007 and 2008.
¢) SiO,-K,0 plot for Eocene volcanic rocks from 2007 and 2008. d)
Quartz-Alkali feldspar-Plagioclase feldspar ternary diagram show-
ing compositions of intrusions mapped in 2008. Compositions are
based on visual estimates of phase proportions. F: foidite; P:
phonolite; TpP: tephriphonolite; Ptp: phonotephrite; Tp/Bs:
tephrite/basanite; T: trachyte; Ta: trachyandesite; Bta: basaltic
trachyandesite; Th: trachybasalt; B.And: basaltic andesite; Alk.Fs
Qtz Sy: alkali feldspar quartz syenite.
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CONGLOMERATE WITH PETRIFIED WOOD
CLASTS

Recessive, rusty, white- to yellow-weathering sand-
stone and conglomerate are common within the upper part
of the Eocene succession near upper Clusko River (Figure
8a). The presence of petrified wood fragmentsischaracter-
istic of thisunit (Figure 8b). In somelocalitiesthe unit con-
tainsbandsof indurated, cherty siltstone; in other localities,
the conglomerate may be strongly clay-altered and can be
carved away by hand. Conglomerate clasts vary in compo-

Figure 8. a) Very light grey- to white-weathering epiclastic con-
glomerate contains vitric ash flow fragments at this locality. b)
Where the unit is more typically rusty and yellow-weathering, it in-
variably contains fragments of petrified wood, as seen in the thin
section shown here. Long dimension of this photo represents ~2.5
mm.
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sition, but quartz-phyric clasts are ubiquitous. Undulating
planar bedding and low-angle cross-stratification, and
channel lags are common.

MOUNT SHERINGHAM PYROXENE DACITE

M ount Sheringham pyroxene dacite isa subunit of the
‘vitreousblack dacite’ of Mihalynuk et al. (2008b) and part
of the ‘Pyroxene-bearing Assemblage’ of Metcalfe et al.
(1997). However, this unit contains conspi cuous, amber to
light lime-green quartz eyes, not described as part of the
‘vitreous black dacite’. Colour isimparted to these quartz
eyes by a glass-inclusion—riddled rim (Figure 9a), inter-
preted as being due to a period of rapid crystal growth im-
mediately preceding eruption. Another characteristic of
thisunitistheformation of spectacular columnar flowsthat
typically range from 1 to 10 min thickness (Figure 9b) and
indicate atypically low viscosity for such asilicic composi-
tion (Figure 7).

One previously unreported feature of some amygda-
loidal flowsthat make up the ‘ vitreous black dacite’ unit, is
the occurrence of a vesicle-filling, fibrous, leather-like
mineral (Figure 10). It is preliminarily identified as sepio-
lite, but this has yet to be confirmed by x-ray diffraction
analysis.

Perlitic textures are locally common within the ‘ vitre-
ousblack dacite’, but none of the perlitic samplestested ex-
panded significantly when heated.

Neogene Volcanic Rocks

Neogene volcanic rocks in the map area encompass
two broad rock packages: the Late Oligocene to Early
Pleistocene Chilcotin Group, which extends over 35 000
km? of the Interior Plateau (Bevier, 1983; Andrews and
Russell, 2007), and the Pleistocene to Holocene Anahim
volcanicbelt (Bevier, 1989; Mathews, 1989). Their charac-
teristics have been described within the neighbouring
Chezacut area (Mihalynuk et a., 2008b) and their geo-
chemistry is the subject of a paper by Larocque and
Mihalynuk (2009). Only brief descriptions of one locality
within the Chilanko Forksand two within the Clusko River
map area follow. Exposures are limited to the far western
margin of those areas, although, significant thicknesses of
Chilcotin Group basalt crop out immediately east of central
Chilanko Forks map area, on the outskirts of Redstone vil-
lage. Despite the relatively steep Chilanko River valley
sides west of Redstone, only glaciofluvia depositsarein-
cised and no bedrock could be found.

DENSE FLOWS

Southwestern-most NTS 093C/09S is underlain by
sporadically exposed Chilcotin Group flows. They aretypi-
cal of the Chilcotin Group: grey with fine- to medium-
grained, bright green olivine phenocrysts making up to 3%
of the rock. Matrix consists mainly of plagioclase
microlites and, locally, 1-2% idiomorphic plagioclase
phenocrystsupto 1 cmlong. Itischaracteristically spongy,
with intersertal vesicles and glass in approximately equal
proportions, together constituting 30% of the rock.

SCORIA DEPOSITS

Just north of the northwestern corner of NTS
093C/09W south half is a steep-sided hill with an apron of
unconsolidated black and ochre scoria and ropey bombs
(Figure 11) containing fine-grained, zoned plagioclase

Geological Fieldwork 2008, Paper 2009-1

Figure 9. a) Embayed quartz phenocrysts within the Mount
Sheringham pyroxene dacite unit display an outer growth
zone with abundant glass inclusions. b) An example of well-
developed columnar flows typical of this unit. ¢) Mount
Sheringham pyroxene dacite unit sits atop light pink flow-
banded dacite (view to the northeast), which pinches out to
the south, above light grey epiclastic strata. d) Close-up of
epiclastic strata showing trough cross-stratification and pla-
nar bedding. e) This unit is 5-10 Ma younger than most of
the Ootsa Lake Group and tends to be more flat-lying than
older units, as shown by the mesa in the distance.
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(15%). Rare blocks contain feldspar phenocrystsupto2cm
long. Individual blocks are hackly and vesicle-rich (~20%,
up to 5 cm) and display little sign of rounding or transport
(except for sparserounded blocks of other rock typesonthe
surface of the scoria apron).

Very low, recessive outcrops on the adjacent hill are
composed of jet black scoriaand crusty bombsin apoorly
lithified, light brown matrix. This bedrock could be the
source of scoria, although none of the unconsolidated sco-
riacontain light brown ash matrix within vesicles or adher-
ing totheir surfaces. Thus, the scoriaapronisinterpreted as
an essentially primary deposit, perhaps modified slightly
by L ate Pleistocene meltwater. These depositsare probably
part of the young Anahim volcanic belt.

BLOCKY FLOW TOP

Only thelow, drift-covered northwestern corner of the
Chilanko Forks map area is interpreted as underlain by
Neogenevol cani c rocksconsisting of extensivemonolitho-
logic block fields interpreted as nearcrop. The blocks are
tabular, up to 3 min diameter and 2 m thick; many of these
blocksappear tofit together injigsaw fashion and arethere-

Figure 10. Photomicrograph of fibrous sepiolite (?), Grey, leathery
tongues of this mineral developed as it infilled flattened vesicles
within flow tops of the ‘vitreous black dacite’ unit. Long dimension
of the photo represents ~2.5 mm.

Figure 11. Scoria deposit in the western half of the Clusko River
area (south half).

0

fore interpreted as part of the same, originally intact,
autobrecciated flow unit. No sign of overlying glacial de-
brisisapparent. Thus, the blocksareinterpreted aspart of a
late to post-Pleistocene unit, perhaps part of the Anahim
volcanic belt.

GLACIOGENIC DEPOSITS

Glaciogenic deposits are widespread within the
Chilanko Forks area, and are volumetrically dominated by
thick glaciofluvial blankets within the main Tatla Lake,
Puntzi Creek and Puntzi Lake valleys. Glacial deposits
have been discussed as part of astudy by Levson and Giles
(1997), were mapped by Kerr and Giles (1993), and extend
to the east where they were the subject of surficial mapping
and till surveysconducted by Ferbey et a. (2009). Readers
are referred to these publications for more details.

Glaciolacustrine deposits are preserved sporadically
throughout the southeastern Anahim map area. Well-bed-
ded lacustrine strata are exposed along the Clusko River
and Puntzi Lakevalleys, wherethey locally exceed 10 min
thickness. Inthe Chezacut area, they areinterpreted as hav-
ing been deposited by alate glacial lake that inundated ap-
proximately 65% of the map area up to an elevation of
~1150 m.

INTRUSIVE ROCKS

Proportional distribution of plutonic intrusive rocks
increases southward in the map area, from near zero in the
southern half of the Clusko River areato at least 30%in the
Chilanko Forks map area. Dikes related to Eocene volca-
nism are widely dispersed throughout the region, but to the
south are greatly outnumbered by those of suspected Juras-
sic age. In the southeastern map area, swarmsof dikescut a
>30 km northwest-el ongate polyphase plutonic body that is
bisected by the Chilanko River. Collectively, the dikes and
pluton areinformally referred to asthe* Chilanko intrusive
complex’. In the areas mapped, the northwestern limit of
the complex is the ‘ Sweetwater Lake’ monzonite, a sepa-
rate body located in the Chezacut map area.

Chilanko intrusive complex

Tonalite is the most common rock type within the
Chilanko intrusive complex (Figure 7), but constituent
phases include diorite to granodiorite, monzodiorite and,
rarely, granite. Dikes are common, in some places consti-
tuting >50% of broad exposures. Dikes range in composi-
tion from basalt to felsite and pegmatite of probable gra-
nitic composition. Dikes of intermediate composition tend
to be the most strongly foliated. Constituent plutonic
phases are also commonly foliated. Mafic phases within
both plutons and dikes consist of amphibole and biotite,
which typically account for lessthan 10% by volume of the
rock, although they may account for as much as 25% (Fig-
ure 12a). Subhedral hornblende is often altered to
actinolitetchlorite and biotiteis commonly pervasively a-
tered to chlorite. Plagioclase varies in habit from tabular
euhedral to subhedral and is partly to mostly replaced by
white mica, epidote and calcite. It has a composition of
Angy s, although plagioclaseascal cic asAnsy wasobserved
within samples of quartz syenite. Interstitial potassium
feldspar is commonly turbid due to very fine-grained clay
alteration (probably kaolinite). Quartz typicaly displays
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sutured margins; very quartz-rich samples contain
cataclastically reduced quartz grains. Vein assemblages of
quartz, calcite, actinolite, epidote and/or prehnite arewide-
spread. Apatite, titanite and zircon are common accessory
minerals.

Two plutonic phases within the Chilanko intrusive
complex are noteworthy: a uniform body of tonalite at Fit
Mountain, and variably foliated quartz-porphyritic
granodiorite, herein referred to as the ‘quartz-first
granodiorite’ . Samplesof both unitswere collected for geo-
chronological age determination, but analyseswere not yet
complete as this paper went to press.

FIT MOUNTAIN TONALITE

Blocky, salmon-orange and grey-weathering, me-
dium-grained tonaliteunderliesFit Mountain, and typically
contains hornblende and lesser biotite as mafic phases
(~35% combined). Medium- to fine-grained quartz and
milky white plagioclase account for ~25% and 40% of the
rock volume. Fit Mountain tonalite is commonly altered
and green-tinged with minor epidote and chlorite veins
ranging from millimetresto centimetresin thickness. Mag-
netite (0.25%) occurs as granular patches, giving the unit a
moderately high magnetic susceptibility (~15 Sl). Tracesof
fine-grained lemon-yellow titanite are common. Unlike
most parts of the Chilanko intrusive complex, this body is
only locally foliated, particularly at the highest elevations
on thewestern side of Fit Mountain. Ontheeastern side, an
areaof chlorite-magnetite alteration containsveinsof chal-
copyrite and bornite (see ‘Mineralization’ below).

QUARTZ-FIRST GRANODIORITE

Blocky or tabular, white—pink and tan-weathering
granodioriteislight yellow-green on fresh surfaces due to
pervasive chloritization of mafic minerals and sericiti-
zation of feldspars. It is characteristically quartz porphy-
ritic and holocrystalline, with medium-grained quartz,
feldspar and biotite intergrown between coarse knots of
grey quartz (Figure 13). Both strongly foliated and
nonfoliated variants are common within the southeastern
Chilanko Forks map area.

Eocene Tatla Lake Stock

North of TatlaL ake, awidely jointed biotite granodio-
rite stock weathers into rounded, light grey to tan blocks
and appears light grey to nearly white on fresh surfaces.
Originally mapped by Friedman (1988), who obtained
from it an isotopic age of 47.5 Ma, the stock cuts, and is
chilled against, strongly foliated granodiorite of the Tatla
L ake Metamorphic Complex. It is not foliated.

Tatla Lake stock is medium-grained and subhedral
holocrystalline, and contains minor biotite (3—7%) and
smoky quartz (35%). Myrmekitic intergrowths of intersti-
tial quartz and potassium feldspar are common. Very minor
alteration is limited to rare replacement of biotite by
chlorite, and dlight turbidity in plagioclase due to second-
ary white mica. Accessory phasesinclude euhedral titanite
and sparse rutile.

GEOCHRONOLOGY

In the Chezacut area, three ~1 km? intrusive bodies
were mapped and sampled for geochronological age deter-
mination by Mihalynuk et al. (2008a, b). One of these, the

Geological Fieldwork 2008, Paper 2009-1

Figure 12. a) Nonfoliated quartz diorite phase within the Chilanko
intrusive complex. b) Foliated calcareous country rocks adjacent
to the contact of the complex.
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Chili dacite stock, is of Eocene age; the other two, the
Puntzi Ridge quartz monzonite and the * Sweetwater L ake’
monzonite (Figure 2) are of Late Jurassic age. Wereport on
the geochronological age data from these two older intru-
sions.

All sampl e preparation and analytical work for the U-
Pb and “°Ar/*Ar isotopic ages presented here was con-
ducted at the Pacific Centre for Isotopic and Geochemical
Research (PCIGR) at the Department of Earth and Ocean
Sciences, University of British Columbia.

U-Pb isotopic age determinations reported here
(Table 1) are from data acquired by Thermal lonization
Mass Spectroscopy (U-Pb TIMS). Argon-40/argon-39 iso-
topic age determinations are from data acquired by the la-
ser-induced step-heating technique (Table 2). Details of
both analytical techniques are presented in Logan et al.
(2007).

Sample Descriptions

Samples collected for isotopic age determination are
from southeastern and northwestern Chezacut map area. A
grapefruit-sized sample was collected from the southeast-
ern pluton, the Puntzi Ridge quartz monzonite (sample site
MMI07-45-1, Table 2, Figure2), The medium-grained, or-
ange, porphyritic monzonite body was sampled at this site
(Figure 14a) becauseit containsvitreous black biotite (5%)
and hornblende (15%) an unusual occurrence as both min-
erals are normally dull green and turbid due to ateration.
Accessory minerals include magnetite (~5%), pyrite
(~0.25%) and traces of chalcopyrite. Outcrops near the
sample site are cut by millimetre-thick sheeted K-feldspar
and epidote veins.

Pink, medium-grained, holocrystalline monzonite is
the main rock type within the northwestern intrusive body,
the ‘ Sweetwater Lake’ monzonite. It contains 3-4% inter-
gtitial quartz (locally up to 10%), ~45% K-feldspar, 40%
plagioclase, 10% hornblende and 5% biotite. However,
pervasive epidote and chlorite alteration attacks calcic
cores of plagioclase and rendersidentification of the mafic
mineralsdifficult. It was necessary to collect a~20 kg sam-
ple from which a sufficient volume of zircons could be ex-
tracted (sample site MMI107-48-6, Figure 2).

Figure 13. Quartz-first granodiorite shows typical early porphyritic
knots of quartz within a holocrystalline matrix.

U-Pb Protolith Age

Zircon was separated from an approximately 20 kg
sample of monzonite using a standard mineral separation
technique, whichincludes crushing, grinding, Wilfley (wet
shaker) table, heavy liquids and magnetic separation, fol-
lowed by hand picking. Eight air abraded single grains se-
lected for analysis were processed using techniques re-
ported in Logan et al. (2007). One of these grains was lost
during processing prior to mass spectrometry and two gave
weak or unstable signal sthat did not yield usabledata. Ana-
Iytical results from the remaining five grains are listed in
Table1and plotted in Figure 15. All dataoverlap concordia
at the 2? confidence level (Flgure 15a) W|th the five-point
weighted average of overlapping *°Pb-***U datesat 160.94
+0.13Ma(Figure 15b) taken asthe best estimatefor theage
of the rock.

“OAr/*Ar Cooling Age

Both biotite and hornblende were separated from sam-
ple MMI107-45-1. The biotite separate yielded a humped-

Table 1. U-Pb TIMS analytical data for zircon from ‘Sweetwater Lake’ monzonite.

Grain' W U Pb* *pp® Pb* PbH ThL® Isotopic ratios 10,% ° corr. o 10 Apparent ages *2,Ma"
{mg) (ppm) (ppm)**Pb  Pbc _ (pag) 2ppFETY 2TPbA*U  *PBFPPb  coef. discordant **PbFPU  ®PbAU  *Pbf Phb
Sample MMIO7-48-6
B 52 4360 116 3992 694 09 0599 0.02530 + 010 0.1719+ 0.2 004928 + 0.15 0599 00 1611+ 0O 1611+ 1 1611+ 7272
D 7.0 7980 232 12620 2332 0.7 0826 002532 £ 0.15 0.1724% 0.2 0.04939% 0.10 0.801 3.3 1612+ 0 1615+ 1 1666 + 4.8/48
F 7.3 5470 146 6564 1111 1.0 0563 002526 + 019 0.1716+ 0.2 004927 + 0.15 0.765 -0.2 1608+ 1 1608+ 1 1805+ 7.0/71
G 55 14840 430 14590 2671 09 0888 002525 + 008 0.1717+ 0.1 004932+ 006 0859 1.3 1608+ O 160.9+ O 1628 £ 3.0/30
H 44 8430 244 10800 2002 05 0725 002529 + 007 0.1720+ 0.1 004932+ 011 0725 12 1610+ 0 1611+ 0 1630+ 51/52

'All single grains, air abraded.
’Grain mass determined on Sartorious SE2 ultra-microbalance to 0,1 microgram.

“Comected for spike, blank (0.2 pg £50%, 20}, and mass fractionation, which is directly determined witf*U-""U spike.
4Radiclg.;er'sic Pb; data corrected for spike, fractionation, blank and initial common Pb; mass fractionation correction of 0.23% famu + 40% (20) is based on analysis of

NBS-982 throughout course of study; blank Pb comrection of 0.5-0.9 pg £+40% (2 sigma) with composition of “Pb/"™*Pb = 18.5 +2%; “"'Pb/""'Pb = 15.5 £2%; "“Pb/*Pb =
36.4 £2%, all at 2g; initial common Pb compositions based on Stacey and Kramers (1975) model Pb at the interpreted age of the rock.

“Measured ratio comected for spike and fractionation.

"Ratio of radiogenic to common Pb.

"Total weight of common Pb calculated with blank isotopic composition.

“Model Th/U ratio calculated from radiogenic”’Pb/**Pb ratio and **'Pb/"”°Pb age.
“Comrected for spike, fractionation, blank and initial common Pb,

""Discordance in % to origin.

! 'Age calculations are based on decay constants of Jaffey et al. (1971).
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Table 2. Ar isotopic data from Puntzi Ridge quartz monzonite.

Laser Isotope Ratios

Power(% 0p A “ArAr A Ar “Ar*Ar  CalK CUK %Y Aratm f*Ar *Ar/*ArK Age

Sample MMIO7-45-1
2 1152233400055 1.4680 :0.0111 44600 +00167 0.3364:00175 153 0322 8582 171 1633011724 145431475
22 2831358+00941 0375004352 18510+15255 0.8857+0.1339 6.043 004 8865 0.12 25512126303 22234 :21567
24 111.6997 x0.0503  0.4008 +0.1464 0.5930 +1.0879 0.3098+00712 1934 0.074 7698 036 2139415056 188264225
2.7 752856+0.0215 0266300507 1.0841+0.8500 0.1936+0.0556 3678 0.049 7367 133 18459$2989 1635612532
3 411631400127 0131100354 0603603130 0.0810+00396 209 0.023 5516 297 17398400938 1545547.99
33 29439200075 02237 00480 12511102216 0041800504 4354 0046 3853 55 1731910636 153881541
36 26.7454+0.0064 04487 00188 22229:00844 0.0337+0.0370 7.752 0.099 3389 874 1717210386 152624329
4 224389$0.0047 19552300095 54533:00142 0.0198+0.0222 1911 045 2126 292 1756810158 155994134
43 209618+0.0063 1686300139 4575300276 0.0146+0.0587 1601 0.387 1483 132 1747540280 155214239
46 19.9892 £0.0074 1.316640.0177 35043 40.0155 0.0111£0.0582 1225 0.301 10.86 121 17.352$0236  154.16 +2.01
49 200264:0.0128 0398800290 1.4738:0.0565 0.0112+0.0020 5176 0.088 1184 935 17.002:0.383  151.17%326

Total/Average 30,4907 £0.0013 1.3023 00028 7.2375+0.0031 0.0775+0.0067 1331 0.171 100 _17.246 +0.160

J = 0.005141 £0.000012

Volume “Ark = 96.16

Integrated Date = 153.25 £2.75

Volumes are 1E " cm* NPT

Neutron flux monitors: 28.02 Ma FCs (Renne et al,, 1998)

Isotope production ratios: (“Ar“Ar)K=0.0302 £0.00008, (/A “Ar)Ca=1416.4 0.5, ("Ar/Ar)Ca=0.3952 +0.0004,

Calk=1.83 0.01(" ArCar*ArK).

shaped release spectrum with no reliable plateau age, sug-
gesting the presence of excess argon. In addition, the com-
puted inverse isochron ages are not reasonable. The best
age estimatethat can be obtained from the biotite dataisthe
integrated plateau age of 155.9 +0.5, but thisis suspect and
made redundant with awell-behaved hornblende separate.
The hornblende plateau age of 155.1 +1.2 Ma represents

Figure 14. a) Typical exposure of Puntzi Ridge quartz monzonite
and b) thin section cut-off with yellow-stained K-feldspar from a
high-level tuffaceous equivalent of the monzonite. c) Chilanko Ig-
neous Complex quartz diorite with finer-grained, crosscutting
monzogranite dike and d) unaltered quartz diorite of the complex.

Geological Fieldwork 2008, Paper 2009-1
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Figure 15. a) Concordia plots for U-Pb TIMS data for sample
MMI07-48-6. The 2c error ellipses for individual analytical frac-
tions are in red. Concordia bands include 2c errors on U decay
constants. b) Mean square weighted deviates (MSWD) plot for the
five fractions. Box heights are 2c.
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90.7% of the **Ar released (Figure 16a, only the highest
temperature step isomitted). Theageisconfirmed by anin-
verseisochron model agefor the six high temperature steps
which yields 154.4 +2.9 Ma (Figure 16b).

Implications of Geochronology

Polyphase, variably foliated dioritic parts of the north-
ern‘ Sweetwater Lake’ monzoniteintrusionarevery similar
to parts of the Chilanko intrusive complex, which underlies
much of the southeastern Chilanko Forks area (Figure 2).
Penetrative fabrics are lacking within the main
‘Sweetwater Lake’ monzonitic body. Similarly, unde-
formed monzonitic phases are seen to cut the morefoliated
partsof the Chilankointrusivecomplex (Figure 14c). If this
correlation is correct, arelative age relationship is demon-
strated, consistent with the isotopic ages reported here.

Mihalynuk et a. (2008b) suggested that although the
Puntzi Ridge quartz monzonite cutsstructurally lower Me-
so0zoic arc strata, it may be comagmatic with some of the
younger Mesozoic tuffaceous rocks (Figure 14b).

Animplication of theforegoing inferencesisthat both
the growth of the middle arc succession and deformation
affecting the Chilanko intrusive complex are bracketed at
between ~161 and ~152 Ma. This deformation age is con-
sistent with syndeformational fabrics within the complex
(see next section), and appears coeval with deformationin
southwest Anahim L ake map area(van der Heyden, 2004).

STRUCTURE AND DEFORMATION

Youngest rocks within the region, those of the
Oligocene-Pleistocene Chilcotin Group and/or Pleisto-
cene-Holocene Anahimvolcanic belt, arenot folded. How-
ever, Mihalynuk et a. (2008b) showed that even the youn-
gest rocks appear to be cut by high angle reversefaults. No
evidence of such deformation was observed in the sparse
exposures of these rocks within the Chilanko Forks or
Clusko River aress.

Pervasivedeformational fabricswere probably formed
in Late Jurassic, mid-Cretaceous and Early Eocene times.
At least two stages of deformation have affected M esozoic
rocks, including Late Jurassic rocks within the Tatla Lake
Metamorphic Complex (Friedman, 1988) and probable
correlativerocks deformed at ahigher crustal level (Mihal-
ynuk and Friedman, 2009) and now included withinthein-
formally named Chilanko intrusive complex. In contrast,
the Eocene Ootsa L ake Group displays only locally devel-
oped cleavage.

Jurassic Deformation

Jurassic deformation is indicated by the syndefor-
mational intrusive fabrics preserved within the Chilanko
intrusive complex. Such fabricsinclude crosscutting of fo-
liated intrusive phases by phases that appear composit-
ionally identical, but which areweakly to nonfoliated. If the
Clusko Intrusive Complex isdated at ~161-152 Ma, as ar-
gued above, then synemplacement metamorphism is
broadly correlativewiththat withinthe Atnarko Crystalline
Complex (western part of NTS093C). The U-Pb metamor-
phic ages of those rocks are interpreted as 158.8 £0.3 Ma
and 157 +11 Ma, based on metamorphic zircon from
ductilely sheared metarhyalite, and syn- to late-kinematic
quartz diorite (van der Heyden, 2004), respectively. These
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Figure 16. a) Step heating Ar gas release spectra for hornblende
sample MMI07-45-1. Filled plateau steps produce an age of 155.1
+1.2 Ma (90.7% of *Ar, rejected step is open). Box heights at each
step are 2c. b) The Ar isotope ratio correlation plots for plateau
steps in a) provide a reliable age determination of 154.4 +2.9 Ma,
identical within error to the plateau age.

ages span the Middle-Upper Jurassic boundary of 156.6
+2.0/-2.7 Ma (Pafy et a., 2000).

Late Eocene-Oligocene Deformation

Broad folds are interpreted to deform the Ootsa L ake
Group with production of local, open parasitic foldsand ax-
ial cleavage. This cleavageiswell developed only locally,
but in such localitiesit is obvious, causing platy segmenta-
tion of outcropswith foliapassing through clasts. Such fab-
ric should not be confused with much more common flow
foliation that also resultsin platy parting, but does not pass
through fragmentsor clasts contained withintheflows. Ax-
ial cleavage is best developed 4 km southeast of Thunder
Mountain, along strike of the Mesozoic uplift and fold
hinge mapped in the Chezacut area (Mihalynuk et al.,
20084). Another fold mapped by Mihalynuk et al. (2008a),
about 8 km farther west, could not be verified by mapping
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along strike to the north. It may not exist, asin the reinter-
pretation offered in Figure 2, or it may die out as it passes
from the southern to the northern part of the Chezacut map
area. In most other parts of the Clusko River area, tilting of
Eocene stratais probably due to block faulting.

The age of deformation of the Ootsa Group has not
been conclusively constrained. However, the tendency of
the upper, younger units (~46—44 Ma, see ‘Ootsa Lake
Group’ above) to lie flat (Figure 9€) while the underlying
rocks (~54-50 M a) are moderately tilted, suggestsan inter-
vening period of deformation. This age of deformation is
consistent with arapid regional cooling at ~50 M a, asdeter-
mined from fission tracks (Riddell and Ferri, 2008) and
extensional faulting in the nearby Tatla L ake Metamorphic
Complex between 55 +3and 47 +1.5 Ma (Friedman, 1988),
which is herein postulated to extend to southeastern
Chilanko Forks area; see also Mihalynuk et al., 2009)
where deformed Jurassic rocks are widely affected by
block faulting.

Beautifully corrugated and polished fault planes (Fig-
ure 17) haveaspacing of ~5—-10 mwithin intermittently ex-
posed, ductilely deformed Chilanko intrusive complex
rocks in the southeastern corner of NTS 093C/01. Fault
planes are lined with comminuted quartz and epidote, dip
moderately east and generally display normal to slightly
oblique offsets (although overprinted fault plane fabrics
with reverse offset are not uncommon). These faults cut an
earlier shallow, intense mylonite fabric (Figure 18a) and
subhorizontal west-trending folds. Myloniteisoverprinted
by sets of centimetre-scale, domino-style normal faults
(Figure 18b); with increasing downdip offset on these nor-
mal faults, the mylonite becomes brecciated (Figure 18c).
The breccia consists of cemented quartz and chlorite. We
tentatively interpret the brecciation asrecording aductileto
brittle transition at a detachment fault. The corrugated,
moderately east-dipping normal faults are antithetic with
respect to top-to-the-west motion documented on
extensional shear zones of the Tatla Lake Metamorphic
Complex (Friedman, 1988) and are typical of early brittle
shears within the brittle-ductile transition zone footwall of
detachment faults (e.g., Sacremento Mountains core com-
plex; Stewart and Argent, 2000). Locally derived clastic
rocks atop the sheared intrusive rocks are likely deposited
in small synextensional basins within afew hundred verti-

Figure 17. Moderately east-dipping, beautifully corrugated and
polished brittle fault plane.

Geological Fieldwork 2008, Paper 2009-1

cal metres of the detachment surface. Unlike the main de-
tachment fault, which exhumeshigh graderocksin the core
of the Tatla Lake Metamorphic Complex, the detachment
fault mapped within the southeast portion of the Chilanko
Forksmap areaisarelatively minor structure and showslit-
tle evidence of mgjor crustal omission acrossit.

Middle to upper amphibolite-grade lower plate rocks
of the Tatla Lake Metamorphic Complex are separated
from greenschist-grade upper plate rocks by a 1-2.5 km
thick ‘ductilely sheared assemblage’ (DSA; Friedman,

Figure 18. a) Well-developed mylonitic fabric locally includes
ptygmatic veins. b) Domino-style brittle faults cutting the mylonitic
fabric. ¢) Increased offset on brittle faults produces disaggregated
and recemented breccia.
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1988). Within the Chilanko Forks area, rocks belonging to
the DSA crop out north and south of Takla Lake. To the
north, they consist of strongly foliated biotite granodiorite
and, to the south, they are strongly foliated and lineated
green schistose rocks, probably former volcaniclastic
strata.

MINERALIZATION

Within the Chilanko Forks area and southern half of
the Clusko River area, only two mineral occurrencesarere-
corded in MINFILE: ‘Chilcotin River East’” (MINFILE
093C 014) and *Chilcotin River West' (MINFILE 093C
013). Both of these “consist...of copper mineralization
within...Ootsa Lake Group intermediate to felsic volcanic
and related rocks’” (MINFILE, 2007) north of the Chilcotin
River inNTS093C/09S. Neither showing wasencountered
during the course of our mapping. Within the intervening
Chezacut map area, several new mineral occurrenceswere
discovered by Mihalynuk et a. (2008b).

Newmac Resources Inc. is owner and operator of the
CA prospect (Chilanko River property), located just 6 km
west of the southern Chilanko Forks map area. Here miner-
alization consists of disseminated chal copyrite within alo-
cally foliated quartz diorite-andesite dike complex (Flem-
ing, 1996) that is almost certainly correlative with the
Chilanko intrusive complex. Within, or adjacent to the
Chilanko complex, three copper showingswere found dur-
ing the course of mapping in the 2008 field season: the Fit,
ET and Ejowrashowings(see Table3and Figure 2 for loca-
tions). Scattered angular sericite-altered float displaying an
epithermal geochemical signature was also found adjacent
to the complex. North of Tatla Lake, mtrafollal chal copy-
rite and malachite were found within a~3.5 m® erratic of
gneissic granodiorite. North of Chilanko River, asample of
altered Eocenetuff returned elevated Asand Au (INAA: 18
ppm, 83 ppb). Analyses of grab samples obtained from
these showings are listed in Table 3.

Fit Showing

Minor copper-silver mineralization is found in scat-
tered tonalite outcrops and angular boulders over a~50 m?
areaabout 0.75 kmnortheast of Fit Mountain summit. Min-
eralization within theintrusion accompanies chlorite-mag-
netite alteration. It consists of veinlets and disseminations

of chalcopyrite and subordinate bornite together with
epidote-magnetite-chlorite-quartz-calcite veining (Figure
19a, b) and matrix replacement. Analyses of samples col-
lected returned up to 0.18% Cu, 2.2 g/t Ag, and 20 ppb Au
(MM108-6-3, Table 3). Attempts to track the mineralized
zone beyond the local outcrops were not successful, al-
though mineralization cropsout ~1.2 kmtothenorthwestin
thethermal-metamorphic hal o of the Fit Mountain tonalite.
Within the contact zone, strongly altered (chlorite-cal-
citetepidotetal bite+sca£)ol|te (?)) and brecciated outcrop
isexposed over a~10 m”area. A grab sample of the altered
and mineralized breccia returned 0.37% Cu, 2.87 g/t Ag
and 63 ppb Au.

Ejowra Showing

A grab sampl e coll ected approximately 4 km southeast
of Fit Mountain (EOR08-13-3, Table 3) returned 0.58%
Cu, 4.2 g/t Agand 40 ppb Au. A largeangular block (proba-
ble erratic) 1.1 km to the northwest contained more than
10% pyrite and a grab sample collected from it contained
7.47 g/t Te (and lesser concentrations of theabove noted el-
ements). It isworthwhile noting that the probable erraticis
up-ice of the outcrop sample and must be derived from a
separate mineralized zone (or one that is continuous for
over 1 km).

ET Showing

About 2.5 km northeast of Pyper Lakeand 0.8 kmwest
of the Chilanko igneous complex contact, variably foliated
tuffaceous rocks (Figure 19c) contain veins of quartz-cal-
cite (xrhodochrosite)-epidote-chloritexchal cocite and
malachite, whichmakeup the ET showing (Figure2). Veins
upto 15 cmthick containirregular knots of chal cocite up to
2 cm across. Grab samples collected from various veins
containupto0.12%Cu, 2.8g/t Agand 0.2 g/t Au(Table3).

Abundant, fist-sized, angular, rusty float is scattered
over several square metres of hillside ~1.8 km south of the
ET showing. Portions of five angular quartz- and sericite-
atered clasts were combined and analyzed. Results show
elevated base meta values, including 0.4 g/t Ag, 11.9 ppm
As, 22 ppm Hg, aswell as 84 and 55 ppb Au (vialCPand
INAA methods, respectively; MMI108-31-3, Table 3).
Theseresultscorrespond to an epithermal geochemical sig-
nature and may warrant further evaluation given the abun-

Table 3. Analytical subset for selected grab samples.

Method Cu Pb Zn Ag Au Te Hg As Zn Ag Au As

Sample ID Name Location  Latitude Longitude ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS INAA INAA INAA INAA
(ppm) (ppm) (ppm) (ppb)  (ppb) (ppm) (ppm) (ppm) (ppm) (ppb) (ppb) (ppm)
EOR08-13-3  Ejowra Fit Mtn. S 5218  -124.22 582664 584 170.6 4199 40 088 85 28 <50 <5 44 92
EORO08-13-5 Ejowra float Fit Mtn. S 52.19 -124.23 99.02 3.91 61.7 101 7 7.47 <5 4.3 <50 <5 <2 6.0
MMI08-2-2 no name: float Fit Mtn. S 5216  -124.25 869 094 205 45 <02 0.80 309 1.0 <50 <5 <2 48
MMI08-5-1 Chili Chezacut SE 52.31  -124.03 1473.66 23.84 1955 13186 93 442 <5 17.0 230 23 120 342
MMI08-5-1rep  Chili Chezacut SE 52.31  -124.03 156599 2451 188.3 14477 101 4.80 <5 158 240 24 120 354
MMI08-6-3 Fit Fit Mtn 5221  -124.24 1861.30  7.02 951 2226 20 017 <5 19 <50 <5 27 59
MMI08-6-8B Fit Fit Mtn 52.22 -124.25 3707.11 10.25 57.5 2872 63 0.19 7 0.7 <50 <5 <2 9.5
MMI08-13-7 no name Chilanko R. N 52,12  -12440 2899 273 444 10 <02 <0.02 <5 05 <50 <5 83 180
MMI08-31-3 no name Pyper Lk. E 52,05  -124.13 13177 4212 528 443 84 437 22 119 <50 <5 55 27
MMI08-31-12  ET Pyper Lk. NE 52.07  -124.14 115292 142 142 853 15 <0.02 <5 <01 <50 <5 29 1.0
MMI08-31-12rep ET Pyper Lk. NE 52.07  -124.14 121407 139 133 987 202 0.03 5 <01 <50 <5 29 1.0
MMI08-41-6 Erratic Tatla Lk N of E 52.02 -124.37 4040.24 1.61 10.5 2465 11 0.12 <5 1.1 <50 <5 8 3.0
TBAO08-38-4 ET Pyper Lk. 52.03 -124.04 1276.51 51.22 246.4 2857 2 0.26 5 0.9 260 <5 <2 4.0
Detection limit 0.01 _ 0.01 0.1 2 1 002 5 0.1 50 5 2 05

Notes: INAA, instrumental neutron activation analysis; ICP-MS, inductively coupled plasma mass spectrometry
A full list of samples and elements analyzed can be obtained for both INAA and ICP-MS suites from
http://www.em.gov.bc.ca/Mining/Geolsurv/Publications/catalogue/cat_geof.htm
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dance and angularity of the clasts, which suggest a nearby
source.

Erratic

North of eastern Tatla Lake an erratic of foliated
granodiorite contains intrafolial chalcopyrite-malachite
and tetrahedrite(?). One grab sampleyielded 0.4% Cu and
2.4 g/t Ag. Mineralization is confined to one ~20 cm thick

Figure 19. a) Sheeted veins within Fit Mountain tonalite. b)
Veinlets contain chalcopyrite and bornite. ¢) Abundant calcite
veinlets within foliation in epidotized tuff near the ET showing.

Geological Fieldwork 2008, Paper 2009-1

follaform zone (Figure 20). Even though this large
(~3.5 m’ erratic lieswithin 100 m of outcrop, athorough
search of the surrounding ~1 km? did not reveal any miner-
alized bedrock or other mineralized erratics.

Regional Mineral Potential

Some hints of epithermal mineralization within the
Eocene Ootsa L ake Group were reveal ed by analysis of al-
tered tuffs from north of the Chilanko River and from
guartz- and sericite-altered float south of the ET showing.
However, if the frequency of discovery during our 2008
field mapping in the Chilanko Forks area (NTS 093C/01)
can be used as an indicator, the greatest potential for future
discoverieslieswithinthe Chilankointrusivecomplex. Our
findings are confirmed by the work of Newmac Resources
Inc. and predecessors at the Chilanko property in adjacent
parts of NTS 093C/02. Thus, this >330 km?® complex, to-
gether with rocks in the adjacent thermal metamorphic
halo, warrants further systematic exploration.

ACKNOWLEDGMENTS

T. Ullrich processed the “°Ar/*Ar samples and gener-
ated the step release data, spectra and inverse isochron
plots. J. Riddell offered peer review of this paper. P.
Metcalfeisthanked for his candid discussionswith regards
to former data density in the southern Clusko map area. R.
Lett provided rock solid reliability in the delivery of geo-
chemical datawith fine quality control for thisand past un-
acknowledged years. Assistance with mineral separation
and mass spectrometry was provided by H. Linand Y. Feng
helped with grain selection, pre-treatment and sample dis-
solution/processing. J. Wardle was always close at hand to
lend assistance in the field. M. and A. McMath were tre-
mendously accommodating hosts at our Puntzi Lake base
camp.

Figure 20. Erratic of strongly foliated granodiorite contains a20 cm
thick foliaform zone of malachite+tetrahedrite (?).

REFERENCES

Alfaro, R., Campbell, R., Vera, P, Hawkes, B. and Shore, T.
(2004): Dendroecological reconstruction of mountain pine
beetle outbreaks in the Chilcotin Plateau of British Colum-
big; in Mountain Pine Beetle Symposium: Challenges and

97



Solutions, T.L. Shore, J.E. Brooks and J.E. Stone, Editors,
Natural Resources Canada, Canadian Forest Service, Pa-
cific Forestry Centre, Information Report BC-X-399, pages
245-256.

Andrews, GD.M. and Russall, JK. (2007): Mineral exploration
potential beneath the Chilcotin Group (NTS 0920, P, 093A,
B, C,F, G 1, J, K), south-central British Columbia: prelimi-
nary insights from volcanic facies analysis; in Geological
Fieldwork 2006, BC Ministry of Energy, Mines and Petro-
leum Resources, Paper 2007-1 and Geoscience BC, Report
2007-1, pages 229-238.

BC Ministry of Forests and Range (2005a): The state of British
Columbia sforests2004; BC Ministry of Forestsand Range,
URL <http://www.for.gov.bc.cal/hfp/sof/2004/> [ November
2007].

BC Ministry of Forests and Range (2005b): British Columbia’s
Mountain Pine Beetle Action Plan 2005-2010; Gover nment
of British Columbia, 20 pages, URL <http://
www.for.gov.bc.ca/hfp/mountain_pine_beetle/actionplan/2
005/actionplan.pdf> [October 2, 2006].

BC Ministry of Forests and Range (2008): About Us, BC Ministry
of Forests and Range, URL <http://bcwildfire.ca/
AboutUs/> [October 2008].

Bevier, M.L. (1983): Regiona stratigraphy and age of Chilcotin
Group basdlts, south-central British Columbia; Canadian
Journal of Earth Sciences, Volume 20, pages 515-524.

Bevier, M.L. (1989): A lead and strontium isotopic study of the
Anahim volcanic belt, British Columbia: additional evi-
dence for widespread suboceanic mantle beneath western
North America; Geological Society of America Bulletin,
Volume 101, pages 973-981.

Cassidy, J. and Al-Khoubbi, 1. (2007): A passive seismic investi-
gation of the geological structurewithinthe Nechako Basin;
in The Nechako Initiative-Geoscience Update, BC Ministry
of Energy, Mines and Petroleum Resources, Petroleum Ge-
ology Open File 2007-1, pages 7-57, URL <http://
www.empr.gov.bc.ca/OG/oilandgas/petroleumgeol ogy/Co
nventional OilAndGas/InteriorBasins/Documents/The Nec
hako_lInitiative-Geoscience_Update_2007.pdf> [Novem-
ber 2008].

Diakow, L.J. and Barrios, A. (2009): Geology and mineral occur-
rences of the mid-Cretaceous Spences Bridge Group near
Merritt, southern British Columbia (parts of NTS 092H/14,
15, 0921/02, 03); in Geological Fieldwork 2008, BC Minis-
try of Energy, Mines and Petroleum Resources, Paper 2009-
1, pages 63-80.

Diakow, L.J. and Levson, V.M. (1997): Bedrock and surficial geol-
ogy of the southern Nechako Plateau, central British Colum-
bia; BC Ministry of Energy, Mines and Petroleum
Resources, Geoscience Map 1997-2, scale 1:100 000.

Diakow, L.J., Webster, I.C.L., Richards, T.A. and Tipper, H.W.
(1997): Geology of the Fawnie and Nechako Ranges, south-
ern Nechako Plateau, central British Columbia (93F/2, 3, 6,
7); inlInterior Plateau Geoscience Project: Summary of Geo-
logical, Geochemical and Geophysical Studies; BC Ministry
of Energy, Mines and Petroleum Resources, Paper 1997-2,
pages 7-30.

Ferbey, T., Vickers, K.J., Hietava, T.J.O. and Nicholson, S.C.
(2009): Quaternary geology and till geochemistry of the
Redstone and Loomis Lake map areas, central British Co-
lumbia (NTS 93B/04, 05); in Geological Fieldwork 2008,
BC Ministry of Energy, Minesand Petroleum Resources, Pa-
per 2009-1, pages 117-126.

Ferri, F. and Riddell, J. (2006): The Nechako Basin project: new
insights from the southern Nechako Basin; in Summary of
Activities 2006, BC Ministry of Energy, Mines and Petro-
leum Resources, Paper 2007-2, pages 89-124.

Fleming, D.B. (1996): Chilanko River property; BC Ministry of
Energy, Mines and Petroleum Resources, Assessment Re-

98

port 24324, 10 pages (plus appendices and maps), URL
<http://www.em.gov.bc.ca/DL/ArisReports/24324.PDF>
[November 2008].

Friedman, R.M. (1988): Geology and geochronology of the
Eocene Tatla Lake metamorphic core complex, western
edge of the Intermontane Belt, British Columbia: Ph.D. the-
sis, The University of British Columbia, 348 pages.

Friedman, R.M. (1992): P-T-t path for the lower plate of the
Eocene Tatla L ake metamorphic core complex, southwest-
ern Intermontane Belt, British Columbia; Canadian Journal
of Earth Sciences, Volume 29, pages 972-983.

Friedman, R.M. and Armstrong, R.L. (1988): Tatla Lake Meta-
morphic Complex: an Eocene metamorphic core complex
on the southwestern edge of the Intermontane Belt of British
Columbia; Tectonics, Volume 7, pages 1141-1166.

Geological Survey of Canada (1994): Magnetic residual total
field, Interior Plateau of British Columbia; Geological Sur-
vey of Canada, Open File 2785, 19 maps at 1:100 000 and
1:250 000 scale.

Hayward, N. and Calvert, A. (2008): Structure of the south-eastern
Nechako Basin, British Columbia: results of seismic inter-
pretation and first-arrival tomographic inversion; in Back to
Exploration (extended abstract), CSPG CSEG CWLS Con-
vention, Calgary, pages 612-616, URL <http://
Www.cspg.org/conventiong/abstracts/2008abstracts/027.pd
f> [November 2008].

Holland, S.S. (1964): Landforms of British Columbia; BC Minis-
try of Energy, Mines and Petroleum Resources, Bulletin 48
(revised 1976), 138 pages.

Jaffey, A.H., Flynn, K.F.,, Glendenin, L.E., Bentley, W.C. and
Essling, A.M. (1971): Préagsion niggwremmt of half-lives
and specific activitiesof “*°U and “*"U; Physical Review C,
Volume 4, pages 1889-1906.

Kerr, D.E. and Giles, T.R. (1993): Surficial geology of the
Chezacut map area (NTS 93C/8); BC Ministry of Energy,
Mines and Petroleum Resources, Open File 1993-17, scale
1:50 000.

Larocque, J.P. and Mihalynuk, M.G. (2009): Geochemical charac-
ter of Neogene volcanic rocks of the central beetle-infested
zone, south-central British Columbia (NTS 093B, C); in
Geological Fieldwork 2008, BC Ministry of Energy, Mines
and Petroleum Resources, Paper 2009-1, pages 109-116.

LeMaitre, R.W., Bateman, P, Dudek, A., Keller, J., Le Bas, M.J.,
Sabine, PA., Schmid, R., Sorensen, H., Streckeisen, A.,
Wooley, A.R. and Zanettin, B. (1989): A Classification of
Igneous Rocks and Glossary of Terms; Blackwell Scientific
Publications, Oxford, United Kingdom, 193 pages.

Levson, V.M. and Giles, T.R. (1997): Quaternary geology and till
geochemistry studies in the Nechako and Fraser plateaus,
central British Columbia (NTS 93C/1, 8, 9, 10; F/2, 3, 7;
93L/16; 93M/1); in Interior Plateau Geoscience Project:
Summary of Geological, Geochemical and Geophysical
Studies, L.J. Diakow, P. Metcalfeand J. Newell, Editors, BC
Ministry of Energy, Mines and Petroleum Resources, Paper
1997-2, pages 121-145.

Logan, JM., Mihaynuk, M.G, Ullrich, T. and Fri an, R.M.
(2007): U-Pb ages of intrusive rocks and ““Ar/*"Ar plateau
ages of copper-gold-silver mineralization associated with
alkalineintrusive centresat Mount Polley and the [ron Mask
Batholith, southern and central British Columbia; in Geo-
logical Fieldwork 2006, BC Ministry of Energy, Mines and
Petroleum Resources, Paper 2007-1, pages 93-116, URL
<http://www.em.gov.bc.ca/DL/GSBPubs/GeoFl dWk/2006
/11-Logan.pdf> [November 2008].

Massey, N.W.D., Maclntyre, D.G, Degardins, PJ. and Cooney,
R.T. (2005): Digital geology map of British Columbia:
whole province; BC Ministry of Energy, Mines and Petro-
leum Resources, GeoFile 2005-1, scale 1:250 000, URL

British Columbia Geological Survey


http://www.for.gov.bc.ca/hfp/sof/2004/
http://www.for.gov.bc.ca/hfp/mountain_pine_beetle/actionplan/2005/actionplan.pdf
http://www.for.gov.bc.ca/hfp/mountain_pine_beetle/actionplan/2005/actionplan.pdf
http://www.for.gov.bc.ca/hfp/mountain_pine_beetle/actionplan/2005/actionplan.pdf
http://bcwildfire.ca/AboutUs/
http://www.empr.gov.bc.ca/OG/oilandgas/petroleumgeology/ConventionOilAndGas/InteriorBasins/Documents/The_Nechako_Initiative-Geoscience_Update_2007.pdf
http://www.empr.gov.bc.ca/OG/oilandgas/petroleumgeology/ConventionOilAndGas/InteriorBasins/Documents/The_Nechako_Initiative-Geoscience_Update_2007.pdf
http://www.empr.gov.bc.ca/OG/oilandgas/petroleumgeology/ConventionOilAndGas/InteriorBasins/Documents/The_Nechako_Initiative-Geoscience_Update_2007.pdf
http://www.empr.gov.bc.ca/OG/oilandgas/petroleumgeology/ConventionOilAndGas/InteriorBasins/Documents/The_Nechako_Initiative-Geoscience_Update_2007.pdf
http://www.em.gov.bc.ca/DL/ArisReports/24324.PDF
http://www.cspg.org/conventions/abstracts/2008abstracts/027.pdf
http://www.cspg.org/conventions/abstracts/2008abstracts/027.pdf
http://www.cspg.org/conventions/abstracts/2008abstracts/027.pdf
http://www.em.gov.bc.ca/DL/GSBPubs/GeoFldWk/2006/11-Logan.pdf
http://www.em.gov.bc.ca/DL/GSBPubs/GeoFldWk/2006/11-Logan.pdf

<http://www.empr.gov.bc.ca/Mining/Geoscience/Publicati
onsCatal ogue/GeoFiles/Pages/2005- 1.aspx>.

Mathews, W.H. (1989): Neogene Chilcotin basalts in south-cen-
tral British Columbia: geology, ages, and geomorphic his-
tory; Canadian Journal of Earth Sciences, Volume 26, pages
969-982.

Metcalfe, P, Richards, T.A., Villeneuve, M.E., White, JM. and
Hickson, C.J. (1997): Physical and chemical volcanology of
the Eocene Mount Clishako vol cano, central British Colum-
bia (93B/12, 13; 93C/9, 16); in Interior Plateau Geoscience
Project: Summary of Geological, Geochemical and Geo-
physical Studies, L.J. Diakow, P. Metcalfe and J. Newell,
Editors, BC Ministry of Energy, Mines and Petroleum Re-
sources, Paper 1997-2, pages 31-61.

Mihalynuk, M.G, Erdmer, P, Ghent, E.D., Cordey, F., Archibald,
D.A., Friedman, R.M. and Johannson, G.G. (2004): Coher-
ent French Range blueschist: subduction to exhumation in
<2.5 m.y.?; Geological Society of America, Bulletin, Vol-
ume 116, pages 910-922.

Mihalynuk, M.G.,, Peat, C.R., Terhune, K. and Orovan, E.A.
(2008a): Regiona geology and resource potentia of the
Chezacut map area, central British Columbia (NTS
093C/08); in Geological Fieldwork 2007, BC Ministry of
Energy, Mines and Petroleum Resources, Paper 2008-1,
pages 117-134, URL <http://www.em.gov.bc.ca/DL/
GSBPubs/GeoFldWk/2007/13-Mihalynuk-
Chezacut34526.pdf> [November 2008].

Mihalynuk, M.G, Peat, C.R., Orovan, E.A., Terhune, K., Ferbey,
T. and McKeown, M.A. (2008b): Chezacut area geology
(NTS93C/8); BC Ministry of Energy, Mines and Petroleum
Resources, Open File 2008-2, scale 1:50 000, URL <http://
www.empr.gov.bc.ca/Mining/Geoscience/PublicationsCata
logue/OpenFiles/2008/Pages/2008-2.aspx> [November
2008].

Mihalynuk, M.G. and Friedman, R.M. (2009): First isotopic age
constraints for the Dean River Metamorphic belt, Anahim
Lake area: implications for crustal extension and resource
evaluation in west-central British Columbia; in Geological
Fieldwork 2008, BC Ministry of Energy, Mines and Petro-
leum Resources, Paper 2009-1, pages 101-108.

MINFILE (2007): MINFILE BC mineral deposits database; BC
Ministry of Energy, Mines and Petroleum Resources, URL
<http://www.minfile.ca> [November 2007].

Mustard, PS. and MacEachern J.A. (2007): A detailed facies
(sedimentological and ichnological) evaluation of archived
hydrocarbon exploration drill corefrom the Nechako Basin,
BC; in The Nechako I nitiative-Geoscience Update, BC Min-
istry of Energy, Mines and Petroleum Resources, Petroleum
Geology Open File 2007-1, pages 7-57, URL <http://
www.empr.gov.bc.ca/OG/oilandgas/petrol eumgeol ogy/Co
nventional OilAndGag/I nteriorBasins/Documents/ The_Nec
hako_lnitiative-Geoscience_Update _2007.pdf> [Novem-
ber 2008].

Mustard, PS. and Van der Heyden, P. (1997): Geology of the Tatla
Lake and east half of Bussel Lake; in Interior Plateau
Geoscience Project: Summary of Geological, Geochemical
and Geophysical Studies, L.J. Diakow, P. Metcalfe and J.
Newell, Editors, BC Ministry of Energy, Mines and Petro-
leum Resources, Paper 1997-2, pages 103-122.

Palfy, gg, Smith, PL. and Mortensen, J.K. (2000): A U-Pband 4OAr-
Ar time scale for the Jurassic; Canadian Journal of Earth
Sciences, Volume 37, pages 923-944.

Ricketts, B.D., Evenchick, C.A., Anderson, R.G. and Murphy,
D.C. (1992): Bowser Basin, northern British Columbiga;
constraints on the timing of initial subsidence and Stikinia-
North America terrane interactions; Geological Society of
America, Geology, Volume 20, pages 1119-1122.

Riddell, J.M. (2006): Geology of the southern Nechako Basin
(NTS92N, 920, 93C, 93F, 93G), sheet 3 of 3-geology with

Geological Fieldwork 2008, Paper 2009-1

contoured gravity underlay; BC Ministry of Energy, Mines
and Petroleum Resources, Petroleum Geology Map 2006-1,
scale 1:400 000.

Riddell, R. and Ferri, F. (2008): Nechako Project Update; in
Geoscience Reports 2008, BC Ministry of Energy, Mines
and Petroleum Resources, pages 67—77.

Riddell, M., Ferri, F., Sweet, A.R. and O’ Sullivan, PB. (2007):
New geoscience data from the Nechako Basin project; in
The Nechako | nitiative-Geoscience Update 2007, BC Min-
istry of Energy, Mines and Petroleum Resources, Petroleum
Geology Open File 2007-1, pages 59-98, URL <http://
www.empr.gov.bc.ca/OG/oilandgas/petrol eumgeol ogy/Co
nventional OilAndGag/I nteriorBasins/Documents/ The_Nec
hako_lInitiative-Geoscience_Update _2007.pdf> [Novem-
ber 2008].

Shives, R.B.K. and Carson, J.M. (1994): Multiparameter airborne
geophysical survey of the Clisbako River area, Interior Pla-
teau, British Columbia (parts of 093 B/12, 93 C/9, 93 C/16);
Geological Survey of Canada, Open File 2815, 56 pages,
URL <http://edg.rncan.gc.ca/geochem/
metadata_rel_e.php?rel=0f02815> [November 2008].

Shore, T.L.and Safranyik, L. (1992): Susceptibility and risk rating
systems for the mountain pine beetle in lodgepole pine
stands; Forestry Canada, Pacific Forestry Centre, Informa-
tion Report BC-X-336, 17 pages, URL
<http://bookstore.cfs.nrcan.gc.ca/detail_e.php?catal og=31
55>

Spratt J. and Craven J. (2008): A first |ook at the electrical resistiv-
ity structure in the Nechako Basin from magnetotelluric
studieswest of Nazko, B.C. (NTS092 N, O; 093 B, C, F, G);
in Geoscience Reports 2008, BC Ministry of Energy, Mines
and Petroleum Resources, pages 119-127.

Stacey, J.S. and Kramer, J.D. (1975): Approximation of terrestrial
lead isotope evolution by a two-stage model; Earth and
Planetary Science Letters, Volume 26, pages 207—221.

Stewart S.A. and Argent J.D. (2000): Relationship between polar-
ity of extensional fault arrays and presence of detachments;
Journal of Sructural Geology, Volume 22, Number 6, pages
693-711.

Taylor, S\W. (1999): 100 years of federal forestry in British Co-
lumbia; Forest History Association of British Columbia, BC
Forest History Newsletter, Number 57, pages 1-7.

Taylor, SW. and Carroll, A.L. (2004): Disturbance, forest age, and
mountain pine beetle outbreak dynamicsin BC: ahistorical
perspective; in Mountain Pine Beetle Symposium: Chal-
lengesand Solutions, T.L. Shore, J.E. Brooksand J.E. Stone,
Editors, Natural Resources Canada, Canadian Forest Ser-
vice, Pacific Forestry Centre, Information Report BC-X-
399, pages 41-51.

Tipper, H.W. (1969a): Geology, Anahim L ake; Geological Survey
of Canada, Map 1202A, scale 1:253 440.

Tipper, H.W. (1969b): Mesozoic and Cenozoic geology of the
northeast part of Mount Waddington map-area (92N), Coast
District, British Columbia; Geological Survey of Canada,
Paper 68-33, 103 pages.

Tipper, H.W. (1971): Surficial geology, Anahim Lake; Geological
Survey of Canada, Map 1289A, scale 1:250 000.

Thorkelson, D.J. and Rouse, GE. (1989): Revised stratigraphic
nomenclature and age determinations for mid-Cretaceous
volcanic rocksin southwestern British Columbia; Canadian
Journal of Earth Sciences, Volume 26, pages 2016-2031.

van der Heyden, P. (2004): Uranium-lead and potassium-argon
ages from eastern Bella Coolaand adjacent partsof Anahim
Lake and Mount Waddington map areas, west-central Brit-
ish Columbia; in Current Research 2004, Geological Survey
of Canada, Paper 2004-A2, 14 pages.

99


http://www.empr.gov.bc.ca/Mining/Geoscience/PublicationsCatalogue/GeoFiles/Pages/2005-1.aspx
http://www.empr.gov.bc.ca/Mining/Geoscience/PublicationsCatalogue/GeoFiles/Pages/2005-1.aspx
http://www.em.gov.bc.ca/DL/GSBPubs/GeoFldWk/2007/13-Mihalynuk-Chezacut34526.pdf
http://www.em.gov.bc.ca/DL/GSBPubs/GeoFldWk/2007/13-Mihalynuk-Chezacut34526.pdf
http://www.em.gov.bc.ca/DL/GSBPubs/GeoFldWk/2007/13-Mihalynuk-Chezacut34526.pdf
http://www.empr.gov.bc.ca/Mining/Geoscience/PublicationsCatalogue/OpenFiles/2008/Pages/2008-2.aspx
http://www.empr.gov.bc.ca/Mining/Geoscience/PublicationsCatalogue/OpenFiles/2008/Pages/2008-2.aspx
http://www.empr.gov.bc.ca/Mining/Geoscience/PublicationsCatalogue/OpenFiles/2008/Pages/2008-2.aspx
http://www.minfile.ca
http://www.empr.gov.bc.ca/OG/oilandgas/petroleumgeology/ConventionalOilAndGas/InteriorBasins/Documents/The_Nechako_Initiative-Geoscience_Update_2007.pdf
http://www.empr.gov.bc.ca/OG/oilandgas/petroleumgeology/ConventionalOilAndGas/InteriorBasins/Documents/The_Nechako_Initiative-Geoscience_Update_2007.pdf
http://www.empr.gov.bc.ca/OG/oilandgas/petroleumgeology/ConventionalOilAndGas/InteriorBasins/Documents/The_Nechako_Initiative-Geoscience_Update_2007.pdf
http://www.empr.gov.bc.ca/OG/oilandgas/petroleumgeology/ConventionalOilAndGas/InteriorBasins/Documents/The_Nechako_Initiative-Geoscience_Update_2007.pdf
http://www.empr.gov.bc.ca/OG/oilandgas/petroleumgeology/ConventionalOilAndGas/InteriorBasins/Documents/The_Nechako_Initiative-Geoscience_Update_2007.pdf
http://www.empr.gov.bc.ca/OG/oilandgas/petroleumgeology/ConventionalOilAndGas/InteriorBasins/Documents/The_Nechako_Initiative-Geoscience_Update_2007.pdf
http://www.empr.gov.bc.ca/OG/oilandgas/petroleumgeology/ConventionalOilAndGas/InteriorBasins/Documents/The_Nechako_Initiative-Geoscience_Update_2007.pdf
http://www.empr.gov.bc.ca/OG/oilandgas/petroleumgeology/ConventionalOilAndGas/InteriorBasins/Documents/The_Nechako_Initiative-Geoscience_Update_2007.pdf
http://edg.rncan.gc.ca/geochem/metadata_rel_e.php?rel=of02815
http://edg.rncan.gc.ca/geochem/metadata_rel_e.php?rel=of02815
http://bookstore.cfs.nrcan.gc.ca/detail_e.php?catalog=3155
http://bookstore.cfs.nrcan.gc.ca/detail_e.php?catalog=3155

ERRATUM

LEGEND

Neogene
@ Anahim belt volcanic rocks
Chilcotin Group

Eocene Ootsa Lake Group
A Mount Sheringham pyroxene dacite
A Vitreous black dacite
A Dacite ash-flow
Acicular hornblende dacite
A Dacite ash-flow (with biotite)

Intrusive rocks
® Tatla Lake Stock
¢ Chilanko Intrusive Complex

Legend for figure 7 omitted from
the original published volume.

100 British Columbia Geological Survey



