485

Introduction to the special issue of Canadian
Journal of Earth Sciences: The Nechako NATMAP
Project of the central Canadian Cordillera

Lambertus C. Struik and Donald G. Macintyre

Abstract: The Canadian Cordillera in central British Columbia has seen the Mesozoic subduction of an oceanic
terrane; the amalgamation of volcanic-arc terranes; continued intermittent Mesozoic compression and magmatism; and
Tertiary wrenching, extension and magmatism. Except in its northernmost mountain ranges, the area is extensively cov
ered in glacial drift and thin veneers of Tertiary volcanic rocks. In 1994, a group of scientists and technologists be
lieved they could understand that cover, see through it, and discover the components of that collision and extensional
orogen. They would apply modern techniques of isotopic and paleontological geochronology; lake-sediment, till, and
plant geochemistry; detailed gravity, magnetic, radiometric, paleomagnetic, and electromagnetic surveys; and isotopic
and trace element lithochemistry, as they conducted extensive bedrock and surficial mapping. This special isstie summa
rizes a cross-section of the scientific contributions derived from that mapping conducted under the auspices of the
Nechako NATMAP Project. It demonstrates the absolute necessity of applying modern isotopic and paleontologic geo
chronology to understand the Phanerozoic geology of the Cordillera. It emphasizes the necessity of detailed aeromag
netic surveys (500 m or less line spacing) in looking through covered terranes at anything nmofe:tB80 000 scale.

And, it shows the immense utility of applying various geochemical techniques to solve geological problems and estab-
lish baselines for future research and economic development. Bedrock and surficial mapping in the central Cordillera,
using these and other techniques, have established the nature and timing of Mesozoic crustal growth, Tertiary crustal
thinning, and the associated formation of mineral deposits.

Résumé: Au Mésozoique, la Cordillére canadienne du centre de la Colombie-Britannique a subi la subduction d’'un
terrane océanique, la fusion de terranes d’arcs volcaniques, de la compression et du magmatisme intermittent et, au
Tertiaire, du décrochement, de I'extension et du magmatisme. A I'exception des chaines de montagnes les plus septen-
trionales, la région est abondamment recouverte de sédiments glaciaires et de minces placages de roches volcaniques
datant du Tertiaire. En 1994, un groupe de scientifiques et de technologues ont cru qu'ils pouvaient comprendre ces re-
couvrements, les percer et découvrir les composantes de cet orogéne de collision et d’extension. lls appliquerent des
techniques modernes de géochronologie isotopique et paléontologique; de géochimie des sédiments de lac, des tills et
des plantes; des relevés gravimétriques, magnétiques, radiométriques, paléomagnétiques et électromagnétiques détaillés
ainsi que de la lithochimie isotopique et d’éléments traces, alors qu'ils entreprirent une vaste cartographie de la roche-
meére et de la surface. Ce numéro spécial résume une vue d’ensemble représentative des contributions scientifiques déri
vées de cette cartographie effectuée dans le cadre projet NATMAP Nechako. Il démontre le besoin absolu d'effectuer

de la géochronologie isotopique et paléontologique moderne afin de comprendre la géologie du Phanérozoique de la
Cordillere. Il met I'emphase sur la nécessité de relevés aéromagnétiques détaillés (espacement des lignes de 500 m ou
moins) pour étudier des terranes recouverts lors de travaux a une échelle plus graride 2&0 000. Il démontre

aussi la tres grande utilité d'utiliser diverses techniques géochimiques pour résoudre des problemes géologigues et éta
blir les lignes de référence pour la recherche et le développement économique futurs. Par I'utilisation de ces techniques
et autres, la cartographie du roc et des dépéts de surface de la Cordillere centrale a établi la nature et le séquencement
de la croissance de la cro(te au Mésozoique, de I'amincissement de la cro(te au Tertiaire et de la formatien de gise
ments de minéraux associée a ces événements.
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Fig. 1. Simplified terrane map of the Canadian Cordillera with

the location of the five geomorphological belts and the project
area.
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Fig. 2. Identification of the NTS map areas of the Nechako
NATMAP Project and the location of some geographic features
mentioned in the text. The location of these map areas is shown
in Fig. 1. NTS map areas are Manson River (93N), Smithers
(93M), Hazelton (93L), Fort Fraser (93K), Nechako River (93F)
and Prince George (93G).
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Introduction

Earth scientists from several government agencies, eleven
universities, and four companies joined forces, formally and
informally, from 1995 to 2000 to study Eocene tectonics in
the central Canadian Cordillera in British Columbia (Fig. 1).
They conducted their research under the auspices of the
Geological Survey of Canada’s National Geoscience
Mapping Program (NATMAP) as the Nechako Project.

The project was jointly coordinated and principally
funded by the Geological Survey of Canada (GSC) and Brit
ish Columbia Geological Survey (BCGS). It gained-im
mensely from the large contributions of university
researchers and from various companies.

The scientific contributions reported in this volume come
from research directed at key geological issues, whose reso
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lution relied on regional and detailed mapping. Results of The study area is within the Intermontane Belt (Fig. 1)
bedrock and surficial mapping were integrated with site- andand includes the Stikine (Stikinia) and Quesnel (Quesnellia)
area-specific studies of metallic and industrial mineral de volcanic-arc terranes separated by the oceanic Cache Creek
posits, biostatigraphy, geochronology, lake-bottom sedimenflerrane (Fig. 1). Stikine Terrane comprises Carboniferous to
till and tree geochemistry, airborne and ground geophysicayliddle Jurassic island-arc volcanic and sedimentary rocks of
paleomagnetism, and Geographic Information System (GISthe Asitka, Takla, and Hazelton groups and the related
interpretations. New regional and detailed geological andiopley, Stern Creek, and Spike Peak plutonic suites
geophysical maps were published for the Nechako RivefSchiarizza and Maclntyre 1999). Cache Creek Terrane con
(93F), Fort Fraser (93K), and parts of Prince Georgesists of Carboniferous to Lower Jurassic ultramafic, metavol
(93G/12,13), Smithers (93L/16), Hazelton (93M/1,8), andcanic, and metasedimentary rocks of the Sitlika Assemblage,
Manson River (93N/4,5,12) map areas (Fig. 2). In additionTezzeron succession, and Cache Creek Complex, where
to hardcopy maps and reports, all data are in computer€ache Creek Complex is interpreted as part of an oceanic
accessible, GIS-compatible format and are being made-availccretionary complex (Struik et al. this volume; Tardy et al.
able on CD-ROM and through the BCGS MapPlace andhis volume). Quesnel Terrane is made up of Carboniferous
GSC CORDLIink Internet web sites. to Middle Jurassic extensional to volcanic-arc volcanic, sedi
As originally envisaged, Nechako Project set out to test Gnentary, and plutonic rocks (Struik 1987; Monger and
hypotheses and in doing so to make more detailed geologicdokelberg 1996).
maps (Struik and McMillan 1996). Those hypotheses were Stikine Terrane is overlain by postaccretion Upper Juras
that in central British Columbia: sic to Upper Cretaceous marine and nonmarine sedimentary
(1) The Eocene volcanic complex represents the tectonicrocks of the Bowser Lake, Skeena, and Sustut groups
magmatic expression of a regional north-northwest-directe@Fig. 3). Both Stikine and Cache Creek terranes are cut by
extensional event, whose rocks and structural environmenisostaccretion plutons of the Middle Jurassic Stag Lake and
have potential for precious metal epithermal and intrusionLate Jurassic — Early Cretaceous Frangois Lake plutonic
related copper—gold and molybdenum deposits. suites (Whalen et al. this volume). Cache Creek Terrane is
(2) The Triassic—Jurassic volcanic-arc sequence of thalso cut by Early Cretaceous Mitchell Range intrusive suite
east—west Skeena Arch through the Nechako area has furthgchiarizza and Macintyre 1999). Both terranes are over-

potential for copper—gold mineralization. lapped by Upper Cretaceous and Paleocene continental vol-
(3) The boundary between Stikine and Cache Creek Tereanic-arc and related sedimentary rocks of the Kasalka and
ranes is a regional east-dipping thrust fault. Sustut groups and Eocene volcanic-arc-influenced, exten-

(4) The Permo-Triassic Sitlika Assemblage is equivalentsion-generated volcanic and minor sedimentary rocks of the
to the Kutcho Formation of northern British Columbia and Ootsa Lake and Endako formations (Fig. 3).
has the potential to host volcanogenic massive sulphide de- Quesnel Terrane lies east of Cache Creek Terrane, and
posits. they are separated primarily by the steeply dipping Pinchi

(5) The regional Pleistocene glacial ice flowed in variousFault. Quesnellia at the latitude of Nechako Project consists
easterly directions throughout its history and those flow di-mainly of Middle Triassic to Lower Jurassic volcanic-arc
rections can be used for drift prospecting. rocks, interpreted to have formed above subducting Cache

The project addressed and contributed to each of these h{reek Terrane oceanic rocks, and to the northeast contains
potheses and, as expected, came up with several surprisegper Paleozoic arc-like volcaniclastic rocks (Ferri and-Mel
outside the realm of these hypotheses. The papers in thiglle 1994).
volume provide information and evaluation of several of Nechako NATMAP Project area spans the zone of west
these hypotheses and the context for the rock suites irward-directed thrust faulting that marks the boundary be
volved. Some key ideas have been published elsewhere (e.geen the Stikine and Cache Creek terranes. This structural
Selby and Creaser in press; Villeneuve et al. in press). Refefmbrication occurred prior to 165 Ma (Schiarizza and Mac
ences to these publications can be found in the papers inntyre 1999), as indicated by isotopic ages for plutons that
cluded in this volume. Further releases from this projectcut the bounding fault between the terranes. Folds and thrust
include two more compilation CD-ROM's of digital maps, faults related to this imbrication are offset by a complex pat
reports, and datasets; a GSC bulletin on the paleontologyern of high-angle faults. The timing of this faulting and its
and several journal papers on Eocene extension, the Endakelationship to regional Late Cretaceous to Eocene
Group, Sitlika Assemblage, and the Quaternary ice flow histranspressional and transtensional tectonics is discussed
tory. more fully in Macintyre and Villeneuve (this volume) and

Lowe et al. (this volume).

Tectonic setting

ummary of project contributions
The Canadian Cordillera is interpreted to be a collage ofs b prol

oceanic and island-arc crustal fragments or terranes accretedThe starting hypotheses of the Nechako Project can be re
to ancestral North America (Monger et al. 1972; Mongerwritten based on our present understanding of the geology of
and Nokelberg 1996) sometime in the early Mesozoic. Thehe central Canadian Cordillera as follows (changes in ital
ancestral North American rocks occur mainly in two ics):

geomorphological belts — the Foreland fold and thrust bel{l) The Eocene volcanic complés confined to 9 million
and the Omineca crystalline belt (Fig. 1); accreted rocks years between 54-45 Ma amdpresents the tectonic—
comprise the Intermontane, Coast, and Insular belts. magmatic expression of a regional north-northwest-directed
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Fig. 3. Summary time chart of stratigraphic, magmatic, and tectonic events for central British Columbia, as seen by the Nechako
NATMAP Project. U, Upper; M, Middle; L, Lower. Numbers on the chart indicate ages (in Ma).
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extensional everibfluenced to the west by dimental-arc
magmatism andwhose rocks and structural environ

ments have potential for precious metal epithermal anqg)

intrusion-related copper—gold apdssiblymolybdenum

deposits.

(2)

The Triassic—Jurassic volcanic-arc sequence of the

Skeena Arch has further potential for copper—gold -min

eralization.

3)

®)
The boundary between Stikine and Cache Creek Ter

ranes isprobably a regional east-dipping thrust fault

that follows the western boundary of the Sitlika Assem
blage

The Permian part of theSitlika Assemblage is equiva
lent to the Kutcho Formation of northern British Colum
bia, although it contains less felsic volcanic rockad
has some potential to host volcanogenic massive -sul
phide deposits.

The last voluminousregional Pleistocene glacial ice
flowed west and east from the crest of an ice dome
located from northern Babine Lake to just east of
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Cheslaslie Arm of Tetachuck Lakand those flow Faulting and hydrothermal alteration affected the Eocene
directions can be used for drift prospecting volcanic rocks. The age of these events is constrained as
Nechako Project has generated a multitude of othepost-45 Ma and pre-15 Ma. The faulting is mostly steep to
contributions to understanding this area and some of thes@oderately dipping, follows the trends of other early Eocene
are summarized in the next sections. faults, and does not appear to offset Miocene rocks. A de
scription of the hydrothermal fluid system, with its low pH

Eocene extension !
and temperature and high water-flow volumes, has been
Eocene rocks and structures of the Nechako area wergade by Barnes and Anderson (1999).

generated during north-northwest-directed crustal extension.
Detailed isotope geochronology has constrained the extensionghpine Porphyry Copper District

event primarily to the time from 55 to 45 MgBtruik et al. The northerl : : P

y trending Babine porphyry copper district
20|00)._ U/Pb tand 4?1Ar/39,|6\(r me(tjhold? weref,\ tﬁ'setq o dtatefies west of the north—south-trending Takla Fault in western
volcanics, metamorphic rocks, and plutons ot this Ume Mteryiacharo Project area and includes several major prospects

val, and the work for this and other isotopic dating for ; ; ;

. : and two past producing mines Bell and Granisle. Cop
Nechako Project was done at laboratories at GSC-Ottawg . ; RS ; : o
(M. Villeneuve), University of Alberta, Edmonton, Alta. (R. Ber gold mineralization is associated with small porphyritic

. intrusions known to be Eocene in age. Our contribution to
Creaser, N. Grainger, L. Heaman, M. Hrudey, and D. Selby) nderstandina the nature of the mineralization h nt
and University of British Columbia, Vancouver, B.C. (R understanding the nature of the eralization has been to

. " clearly define the restrictive age range of the Babine intru
Friedman). y 9 9

L .. sions and coeval Newman volcanic rocks (54-50 Ma) using
The extension is wide spread and expressed by the-juxtaoa /39a, isotopic dating (Macintyre and Villeneuve this

pOSition of fault blocks Containing rocks from very different VOIUme) and I|th0|09|cal associations. Block faulting has

chstaL_level_s andTvr\]/ith dif{)elrerllt deformational agd [)netamo[]displaced Eocene plutonic and volcanic rocks and associated
phic histories. These blocks are separated by northmineral deposits during post-mineralization extension re
northwestly and northeasterly trending faults mostly of un |a1eq 1o strike-slip faulting. The most prospective areas for

known amounts and senses of displacement. Where dig4inera| exploration are within grabens formed by this fault-
placement can be determined, the north-northwesterl?'/

: . . ng. The better exposed, uplifted blocks expose deeper, less
trending faults are typically steeply dipping and have dextrakg e crustal levels
strike-slip motions, whereas the northeasterly trending faults ' '
are moderately to shallowly dipping and have extensional . . .
downdip motions. Lowe et al. (this volume) describe the diS_Mld—Cretace4%us %qual volcanism _ o
tribution and nature of the Tertiary fault pattern as derived Y/Pb and™Ar/*Ar isotopic dating in the Babine district
from geophysical and outcrop observations. In general, locail€fines a distinct magmatic event at 107-104 Ma (Maclintyre
highlands are composed of pre-Eocene rocks, and expansi@@d Villeneuve this volume). This event involved emplace-
valleys are covered by Eocene and Miocene volcanic angent of (hyollte domgs into submarine volcanic rocks of t_he
sedimentary rocks. Such features are well defined in thérocky Ridge Formation of the Skeena Group. The rhyolite,
Babine porphyry copper district (Maclntyre and Villeneuve Préviously mapped as Eocene, is reinterpreted to be part of a
this volume) and south of Tetachuk and Eutsuk lakedreviously unrec_ognlzed Mid-Cretaceous submarlne_ caldera
(Diakow et al. 1995). A single, well-defined metamorphic that could_ host important shallow-water volcanogenic imas
complex (Vanderhoof Complex) formed and was upliftedSVe sulphide deposits _of the Eskay Cregk type. As e;_follow—
during less than 8 million years of the early EocenelP to the Nechako Project, other areas in central British Co
(Wetherup 1997; Struik et al. 2000). The Vanderhoof Com lumbia are currently being reass_essed as potential target ar
plex gneisses were found to be in shallow fault contact witi€@S for the occurrence of similar bimodal submarine
overlying utramafic rocks of the Cache Creek Complex volcanic centers of Mid-Cretaceous age.
(Wetherup and Struik 1996).

The Eocene volcanic complex was generated during th&tikine Terrane of Skeena Arch
same time as the extension and uplift recorded in the In Nechako Project area, Stikinia ranges in age from
Vanderhoof Complex. Grainger et al. (this volume) describd.ower Carboniferous to Middle Jurassic. Its Mesozoic arc
the rhyolite and andesite complex and, with Villeneuve andvas built over east-dipping subduction, and eastern €expo
Maclintyre (1997) and Maclintyre and Villeneuve (this vol sures of Stikinia contain ultramafic rocks in several loca
ume), establish its nine million year time span. Anderson etions. Project mapping has increased details of the
al. (1998) outlined some of the preliminary chemical signa stratigraphy, plutonism, and distribution of Stikine Terrane
tures of this suite, as defined by the volcanics and the fewocks. For example, Maclintyre et al. (this volume) now de
plutons. The environments of deposition and intrusion theyscribe the Saddle Hill Formation of the Hazelton Group as a
describe range from within-plate to arc, as derived fromthick volcanic succession of subaerial to submarine, perphy
classical variation diagrams. ritic andesite flows, volcanic breccias, and rhyolitic ash-flow
Eocene magmatism and tectonics formed the Babine potuffs that have isotopic ages between 185 and 174 Ma.

phyry copper district and superimposed it onto a Jurassic Metamorphic rocks of Stikine Terrane, mainly south of
copper—gold porphyry environment and a mid-Cretaceou8abine Lake, have been identified separately as the Taltapin
magmatic event with potential for volcanogenic massive sulComplex and consist of amphibolite, marble, calc-silicate,
phide mineralization (Macintyre and Villeneuve this vol and lesser amounts of meta-rhyolite and muscovite schist.
ume). The extent and nature of the mid-Cretaceou®©ne of the meta-rhyolite tuff exposures yielded U/Pb isoto
magmatism was one of the project’s surprises. pic ages on zircon ranging from 325 to 345 Ma (M.
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Villeneuve, personal communication, 1998). Taltapin CGom tral British Columbia. Because the Permian volcanic rocks
plex is interpreted to range in age throughout the upper Peaconsisted of a bimodal suite of basalt and lesser amounts of
leozoic and to include equivalents to the Permian Asitkarhyolitic rocks, and because it lay along the west side of
Group. Cache Creek Terrane, it was thought to be equivalent to the
The younger components of the Upper Triassic to MiddleKutcho Formation of northern British Columb(Bellefontaine
Jurassic volcanic-arc succession of Stikinia are built uporet al. 1995). This correlation has been confirmed within this
the redefined Topley intrusive suite constrained by new U/PIproject, based on isotopic age dating (Childe and Schiarizza
and 40Ar/39Ar ages to be between 218 and 193 Ma, and th&997), fossil ages (Orchard et al. this volume), and
newly identified Spike Peak intrusive suite ranging in agelithological and chemical correlations (Childe and Schiarizza
from 179 to 166 Ma. Volcanic rocks of similar age to these1997).
intrusives have been identified throughout the Babine district Nechako NATMAP Project extended the distribution of
in western Nechako Project area. The most economicallthe Sitlika Assemblage and thus the area prospective for
important of these is the rhyolite—andesite couplet of theKutcho Creek-type volcanogenic massive sulphide deposits
Lower to Middle Jurassic Saddle Hill Formation, which is southward from Takla Lake through Fort Fraser map area
the same age as Jurassic sequences in northwestern Britigbchiarizza and MaclIntyre 1999; Hrudey et al. 1999). Rocks
Columbia that host the Eskay Creek mine. This confirms theof the assemblage in this southern area had been mapped
hypothesis that rocks exposed along the Skeena Arch uplifhainly as undifferentiated Cache Creek Complex. Chemistry
are also prospective for this type of volcanogenic massivef the Sitlika basalt and rhyolite is indicative of ocean-floor
sulphide deposit. to arc generation (P. Schiarizza, personal communication,
Two localities of pyroxenitic ultramafic rocks, referred to 2000).
as the Butterfield complex (Schiarizza and Macintyre 1999;
Hrudey et al. 1999), occur in Stikinia, immediately west of Cache Creek Complex
the Cache Creek Terrane. In the south, the meta-pyroxenite The total age range of the Cache Creek Complex in cen
is intruded by 219 Ma Stern Creek plutonic suite (Whalen e%g| British Columbia has been extended to lowest most Up-
al. this volume).. Postaccretionary Jura-Cretaceous sedmeBiar Carboniferous (Bashkirian) to upper Lower Jurassic
tary and volcanic rocks, such as the Bowser Lake, Skeengyoarcian) using conodonts, radiolaria, fusulinids, and vari-
and Kasalka groups (Anderson et al. 1999; Schiarizza angys macrofossils (mainly corals and pelecypods). The same
Maclntyre 1999), are involved in Jura-Cretaceous contractsgsjl determinations used to establish this age range were
tion, like the Skeena fold belt to the north (Macintyre 1998). instrumental in determining older-over-younger thrusting in
parts of Cache Creek Complex. Paleontology played a criti-
Cache Creek Terrane cal role in understanding the geology of the Cache Creek
Nechako Project recognized, from west to east, three princomplex and other sedimentary units of the Nechako Project
ciple units in the Cache Creek Terrane of central British Co-area.
lumbia: Sitlika Assemblage, Cache Creek Complex, and Limestone of the Cache Creek Complex has been con-
Tezzeron succession. Those units form an oceanistrained to four time intervals: earliest Upper Carboniferous
accretionary complex bound to the west and east by arto Early Permian, Late Permian, Early Triassic, and Middle
suites. It was confirmed that Sitlika Assemblage, first de to Upper Triassic. Upper Carboniferous to Early Permian
fined by Monger and Paterson (1974), is equivalent toCache Creek Complex limestone is most voluminous and is
Kutcho assemblage of northern British Columbia, and thagenerally clastic, shallow- to moderately shallow-water fa
Sitlika Assemblage and Cache Creek Complex are likelycies and thought to have developed on basaltic ocean islands
thrust westward over Stikine Terrane. In addition, we recog(Sano and Rui this volume). Early and possible Middle Tri
nize within Cache Creek Complex thrust sheets composed aissic crustal upheaval are recognized through identification
distinct depositional environments, and that the suture zonef limestone conglomerate and breccia that contain mixed
between the Cache Creek oceanic plate and the Quesnel valonodont fauna as young as Triassic (Sano and Rui, this vol
canic-arc terrane is primarily obscured by the Tertiary Pinchume; Orchard et al., this volume).
Fault. Large tracts formerly mapped as western Cache Creek From new lithogeochemistry, basalts of Cache Creek
Complex have been recognized to be part of Stikine Terran€omplex represent a suite of various oceanic magmatic envi
and Sitlika Assemblage (Struik et al. this volume). ronments and for the Fort St. James area, are mainly of
Geochronological sampling confirmed and increased th@cean-island and ocean-plateau type (Tardy et al., this vol
size of unique conodont, radiolaria, and fusulinid fossil-col ume). Ophiolitic successions have been recognized in sev
lections made in previous years in the Sitlika Formation,eral places, and the majority of the complex appears to be
Cache Creek Complex, and Tezzeron succession. These cebmposed of dismembered ophiolite, ocean plateaus, islands
lections contain Permian and Early Triassic faunal assemand atolls, and accretionary sedimentary assemblages.
blages rare or previously unknown in western NorthThrust faults verge both easterly (eastern part of terrane) and
America and that are particular to these rock assemblagesgesterly (western part of terrane).

(Orchard et al. this volume). Blueschist and eclogite of the Cache Creek Complex have
been dated as 221 Ma by Ghent et al. (1995), and they form
Sitlika Assemblage a narrow zone through Pinchi Lake along the eastern part of

Sitlika Assemblage consists of Permian volcanic rockshe Cache Creek Complex. They are interpreted to form part
and Triassic and Lower Jurassic sedimentary rocks, and liesf a lower thrust sheet of Cache Creek Complex exposed by
along the westernmost belt of Cache Creek Terrane in cerdisplacement along the Tertiary Pinchi Fault.
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Tezzeron succession point was centred about a north-northwesterly line from
Upper Triassic to Lower Jurassic sedimentary andnorthern Babine Lake to west of Cheslaslie Arm of
volcaniclastic rocks formerly mapped as Takla Group alongletachuck Lake in Nechako River (NTS 93F) map area. The

the eastern boundary of Cache Creek Complex have been reesterly ice flow overrode the Coast Mountains. Drift pros
classified as Tezzeron succession and are interpreted to hapecting in till derived from this phase of glaciation requires
been an overlap onto the accretionary oceanic assemblagelear knowledge of the position of the ice divide through
of Cache Creek Complex (Struik et al. this volume). Thesdime. Glacial striations, roches moutonnées, and erratics
rocks are overthrust by ultramafic rocks that locally formfound in the Fawnie Range all indicate a general eastward
klippe and the highest structural levels of Cache Creekce movement. This new information suggests that the ice

Terrane. divide identified by A. Stumpf and V. Levson, which ex
tended from the Babine Lake to the Ootsa Lake valleys dur
Endako Batholith ing the last glacial maximum, probably never migrated as far

Isotopic dating completed as part of the Nechako€ast as the Fawnie Range (Plouffe 1999; Plouffe and Levson

NATMAP Project has shown that the Endako Batholith thiS volume)
spans more than 75 million years (Whalen et al. this volume; Drift prospecting programs can take advantage of the
Villeneuve et al. in press). Lithologically and chemically much more detailed maps of the distribution of latest Pleis
distinct pulses of magmatism are recognized at 220-215 Mmipcene lake sediment (Plouffe and Williams 2001). Lake sed
(Stern Creek Plutonic Suite), 181-165 Ma (Stag Lakements locally overlie and mask till deposits, which are the
Plutonic Suite), 159-145 Ma (Francois Lake Plutonic Suite),beSt materla_l for_drlft prospecting, because till is transported
and 115-70 Ma (Fraser Lake Plutonic Suite) (Whalen et a/@long the direction of paleo-ice flow (Plouffe and Levson
this volume). The batholith is noted for its association withthis volume; Mate and Levson this volume). The maximum
molybdenum mineralization, although this is confined to aelevation of continuous glacial lake sediment cover de
short time at the end of the Jurassic (Selby and Creaser if#€ases to the west.
press). The main mass of the batholith consists of Middle Till geochemical sampling programs throughout the-pro
through Late Jurassic diorite and granodiorite, and intrudefect area have, as reconnaissance and detailed coverage,
Stikine and Cache Creek terranes. Near the Endako molylgiven base lines for regional economic development and en-
denum mine Stikine Terrane country rock has been comvironmental assessment (Cook et al. 1999; Levson this vol-
pletely replaced by Middle Jurassic to Eocene plutonsume; Plouffe and Williams 2001). Detailed till, lake
Based on Nd isotopes and other chemistry, the batholith inisediment, and water geochemical surveys in the Babine dis-
tiated during subduction-generated magmatism in Early Jutrict have defined numerous precious and base metal geo-
rassic time and ended in intraplate plutonism of the Eocenechemical anomalies, some in underexplored parts of the
These results build on the geological understanding built bylistrict. Those data have been released in various reports
Kimura et al. (1976) and Carter (1982). (see Levson this volume) and will be collated with the bed-
Radiometric surveys over the high-K plutons, which arerock geology on a CD-ROM (Struik et al. In press).
mostly covered with glacial deposits, were ineffective in dif-
ferentiating most of the plutonic suites, although they pickedyietals in the environment

up areas of _high concentratio_ns of K associated wit_h alter  Nechako Project was able to capitalize on its unique geo
ation. Associated aeromagnetic surveys were useful indocalyraphic location to conduct limited studies on the distribu

ing buried faults within the bathohth and extending Knowntjgn of mercury and molybdenum. The Pinchi Fault has long
faults, such as the northwest tre_ndmg dextral Casey Faulheen known to have yielded mercury, precipitated mainly as
that truncates the eastern margin of the Endako ore bodyyqrothermal cinnabar. The Endako area was known for its
(Lowe et al. this volume). Biogeochemical surveys over theregional distribution of molybdenum (Hastings et al. 1999).
batholith have recognized the world's largest known|, 5qdition to these sites C. Dunn (personal communication,
biogeochemical anomaly for molybdenum, centred on the ggg) discovered a large area with high backgrounds of mer
Endako Mine (C. Dunn, personal communication, 1999y in lodgepole pine north of Ootsa Lake and south of

Dunn and Hastings 1998, 1999). Francois Lake. The potential for such an anomaly was
. ) brought to our attention by C.A. McDeuvitt of British Colum
Bulkley Plutonic Suite bia Research Inc. who had done chemical analyses for mer

In addition to contributions to understanding thetallogenesis cury in various aquatic life of a few of the area’s lakes.

and developing exploration techniques of tBedako and A pjouffe, under the auspices of the GSC Metals in the-Envi
Babine mineral camps, U/Pb dating of plutons in the seuthonment (MITE) program, undertook a study along the Pinchi
western part of the project area has confirmed that metalzgyt to (1) determine if anthropogenic mercury existed in the
rich Late Cretaceous Bulkley plutons extend eastward intg,,mys horizon; (2) identify the differephases of mercury in
western Nechako River map area (Billesberger et al. 199%| profiles developed on till and glaciofluvial sediments;

Friedman et al. 2000; this volume). (3) establish the mobility of these phases; (4) develop -crite
ria to distinguish between natural and anthropogenic-mer
Glaciation cury; and (5) provide a framework to measure mercury flux

A late Pleistocene ice divide was discovered in westerno the atmosphere (Plouffe 1998). Selective leach analyses
Nechako Project area (Levson et al. 1998; Levson this volshowed that mercury dispersal is confined to the humus por
ume; Plouffe and Levson this volume). Ice had flowed westiion of soil near inactive Pinchi and Takla—Bralorne Mines.
and east away from a Greenland style ice dome, whose higBiogeochemical samples were collected along the Pinchi
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fault zone as part of a nationwide survey of natural mercuryand committee for their support, encouragement, and dedication
emissions to the atmosphere (P. Rasmussen, personal cota the principles of a National Mapping Progra— a program
munication, 1997). embracing all geoscientists in Canada to work together to im
prove our understanding of Canadian geology and to improve
Miocene mantle upwelling our standards and techniques for accomplishing that goal. We
Miocene basalt in central British Columbia occurs as_scatthank Brian Jones and the Canadian Journal of Earth Sciences
tered volcanic centres and some extensive flows, mainly ifior supporting release of this special volume dedicated to the ge

the southern part of the Nechako Project area (Anderson &logy of central British Columbia.

al. this volume). As part of Nechako Project, they have been

dated usindAr/*°Ar and found to range in age from 15-13 References

Ma (Anderson et al. this volume). K/Ar ages from equivalent

rocks to the east in Prince George and Mcleod Lake map a/Anderson, R.G., Snyder, L.D., Wetherup, S., Struik, L.C.efiguve,

eas range in age from 13-9 Ma (Mathews 1989). These
rocks, which are similar to but slighter older than the €hil
cotin Group in southern British Columbia, have yielded
chemistry and xenolith compositions that suggest they were
derived from distinctly different mantle on either side of the
Pinchi Fault (Resnick 1999). Xenoliths and xenocrysts ap
pear to be derived from both mantle and crustal sources.

GIS interpretations

The project used computer technology extensively to as
sist in the mapping and the interpretation, dissemination, and
archiving of information. Nechako Project used digital mod-

M.E., and Haskin, M. 1998. Mesozoic to Tertiary volcanism and
plutonism in Southern Nechako NATMAP area: Part 1: Influ
ence of Eocene tectonics and magmatism on the Mesozoic arc
and orogenic collapse: New developments in the Nechako River
map arealn New geological constraints on Mesozoic to Tertiary
metallogenesis and on mineral exploration in central British Co
lumbia: Nechako NATMAP projectEdited byL.C. Struik, and
D.G. Maclintyre. Geological Association of Canada, Cordilleran
Section, Short Course Notes.

Anderson, R.G., Snyder, L.D., Resnick. J., Grainger, N.C., and Barnes,

E.M. 1999. Bedrock geology of the Knapp Lake map area, central
British Columbia.ln Current research 1999-A. Geological Survey of
Canada, pp.109-118.

els of topography to study lineaments and as a map base f@arnes, E.M., and Anderson, R.G. 1999. Mineralogy of amygda-

lithological data (Lowe et al. this volume; Hastings et al.
1999). It used aeromagnetic relief models in combination
with lithology to assist in the interpretation of structures and
rock distribution in covered areas (Lowe et al. 2000). The

loidal, mafic flow rocks of the Endako Group in the Kenney
Dam area, northeastern Nechako River map area, central British
Columbia. In Current research 1999-E. Geological Survey of
Canada, pp. 9-20.

Internet was used to disseminate information on the projecBellefontaine, K., Legun, A, Massey, N., and Desjardins, P. 1995. Min-

including reports and maps. CD-ROM data sets presently
available include bedrock and surficial mapping, geophysics

eral Potential Project, Digital Geological Compilation NEBC South
half, (83D, E; 93F,G, H, I, J, K, N, O, P). British Columbia Ministry

and geochemistry of areas of the Triassic—Jurassic volcanic ©f Energy, Mines and Petroleum Resources, Open File 1995-24.
arc of the Quesnel Trough (Williams 1996), and surficial ge_Blllesberger, S.M., Anderson, R.G., and Quat, M.B. 1999. Geology of

ology and till geochemistry of the Manson River and Fort
Fraser map areas (Plouffe and Williams 2001). In addition, a
CD-ROM release of all the project geochemistry and-bed
rock mapping as of 1998 is scheduled for eminent releas
(Struik et al. in press), and a complete CD-ROM comyila

four plutons in central and northern Tetachuck Lake map area,
central British Columbialn Current research 1999-E. Geological
Survey of Canada, pp. 31-43.

garter,N.C. 1982. Porphyry copper and molybdenum deposits, west-

central British Columbia. British Columbia Ministry of Energy,
Mines and Petroleum Resources, Bulletin 64.

tion will be made available. The CD-ROM products incIudeCh”de, F.C., and Schiarizza, P. 1997. U-Pb geochronology,

a map and data viewer, and have reports in web browser for
mat.

Hydrogeology

geochemistry and Nd isotopic systematics of the Sitlika As
semblage, central British Columbitn Geological fieldwork
1996. British Columbia Ministry of Employment and Invest
ment, Paper 1997-1, pp. 69-77.

As a trial study, we looked at the immediate subsurface ofCook, S., Jackaman, W., Lett, R.E., McCurdy, M.W., and Day, S.J.
the Vanderhoof area using water well data and Quaternary 1999. Regional Lake Water Geochemistry of parts of tleeko
stratigraphy (Mayberry 2000). These studies demonstrated Plateau, Central British Columbia (NTS 93F/2,3; 93K/9,10,15,

the capability of the existing information to reveal several

16; 93L/9,16; 93M/1,2,7,8). British Columbia Ministry of En

unique aquifers and their characteristics and thereby the po €rgy and Mines, Open File 1999-05. _
tential groundwater resources. In addition, we could confindiakow, L.J., Webster, I.C.L., Richards, T.A., and Tipper, H.W.

the carving of the Nechako River valley at Vanderhoof to
predeposition of Miocene basalt (pre-13 Ma).
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List of geologists and technical people who worked on the Nechako NATMAP Project

1994-2001

In many ways, this list fails to reflect everyone who contributed to this project. Many people in the managerial and-adminis
trative units of the institutions involved in this project are not catalogued here. These people laid out foundations of our pro
cesses, did our staffing, paid our bills, initiated and followed through on the contracts, supplied the field gear, ran the lab
equipment, shipped the samples, did the archiving of materials, supplied library services, etc... Running a project like the
Nechako Project is an enormous task. Out of these people | would like to highlight Mike Cherry and Dan Richardson who
headed the NATMAP secretariat and who worked very hard to make the NATMAP program and the Nechako Project successful.
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