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INTRODUCTION

The Skeena Arch is a north east-trending belt of up -
lifted Ju ras sic and older rocks that transects cen tral Brit ish
Co lum bia. This up lift is be lieved to have formed in the
Mid dle Ju ras sic and re sulted in sep a ra tion of the Bow ser
and Nechako bas ins (Yorath, 1991). Rocks ex posed along
the Skeena Arch rep re sent a long-lived mag matic arc that
has pro duced a di verse range of min eral de pos its in a wide
va ri ety of geo log i cal set tings. This area rep re sents some of
the most richly en dowed ter rain in Brit ish Co lum bia and
has been the site of min eral ex plo ra tion for the past
125 years. Since 1985, the BC Geo log i cal Sur vey and the
Geo log i cal Sur vey of Can ada have been in volved in re -
gional map ping pro jects along the Skeena Arch, first as part 
of the Whitesail and Smithers pro jects (e.g., Mac In tyre et
al., 1989) and more re cently as part of the In te rior Pla teau
(Diakow et al., 1997) and Nechako NATMAP (Mac In tyre,
1998, 2001a, b; Mac In tyre and Villeneuve, 2001; Mac In -
tyre et al., 1996a, b, 1997, 1998) pro jects. This work has re -
sulted in a much better un der stand ing of the geo log i cal evo -
lu tion of the arch, par tic u larly dur ing the metallogenically
im por tant Ju ras sic through Cre ta ceous time pe ri ods. Al -
though there are gaps in the map cov er age, a large part of
the pro ject area (80%) has now been mapped in de tail.
These data were orig i nally com piled at 1:100 000 scale as
part of the Min eral Po ten tial Pro ject (Mac In tyre et al.,
1994) and re vised and up dated as part of the Dig i tal Ge ol -
ogy of BC Pro ject (Massey et al., 2005).

The Skeena Arch pro ject will pro vide a means of ac -
cess ing new and ex ist ing geoscience data through an in ter -
ac tive map on MapPlace, a website hosted by the BC Min is -
try of En ergy, Mines and Pe tro leum Re sources. This re port
de scribes how the site can be used in the ex plo ra tion for
new min eral re sources along the trend of the Skeena Arch.
The site will pro vide four sig nif i cant com po nents, to be
pub lished as GeoFiles: an in ter ac tive MapPlace map with
layer groups de signed to high light spe cific met al lo gen ic

tar gets, such as por phyry Cu-Mo de pos its; down load able
data in shape-file for mat for use in most GIS sys tems, such
as ArcView® and ArcExplorer®; Man i fold® map files for
use in Manifold® GIS; and KML files for use in viewers
such as the free Google™ Earth application.

LOCATION OF THE PROJECT AREA

The area cov ered by the Skeena Arch pro ject is shown
in Fig ure 1. The area in cludes all of the Hazelton (093M),
Smithers (093L) and Whitesail (093E) NTS map sheets,
and the south half of McConnell Creek (094D), east half of
Ter race (103I) and south east cor ner of Nass River (103P).

GEOLOGY AND MINERAL DEPOSITS
OF THE SKEENA ARCH

The ge ol ogy and min eral de pos its of the Skeena Arch
have been de scribed in a pre vi ous re port (Mac In tyre,
2006). This in for ma tion is re peated here in ab bre vi ated
form for com plete ness of this report.

The Skeena Arch pro ject area lies within the
Intermontane Belt, which at this lat i tude in cludes the
Stikine (Stikinia) vol ca nic arc terrane and a small part of the 
oce anic Cache Creek Terrane. The Stikine Terrane com -
prises Car bon if er ous to Mid dle Ju ras sic is land arc vol ca nic
and sed i men tary rocks and re lated plutonic suites
(Schiarizza and Mac In tyre, 1999). The Stikine Terrane is
be lieved to have evolved in the east ern Pa cific of the North -
ern Hemi sphere and moved north ward to dock with an ces -
tral North Amer ica some time dur ing the Mid dle Ju ras sic
(Mon ger et al., 1972; Mon ger and Nokleberg, 1996). The
Stikine Terrane is well ex posed along the Skeena Arch.
North of the Skeena Arch, the Stikine Terrane is over lain by 
postaccretion, Late Ju ras sic to Early Cre ta ceous, ma rine
and nonmarine sed i men tary rocks of the Bow ser Ba sin.
The south ern part of the Skeena Arch is over lapped by Late
Cre ta ceous and Eocene con ti nen tal vol ca nic arc and re lated 
sedimentary rocks of the Ootsa Lake and Endako groups.

The pro ject area spans the zone of west ward-di rected
thrust fault ing that marks the bound ary be tween the Stikine
and Cache Creek ter ranes (Struik et al., 2001). This struc -
tural imbrication oc curred prior to 165 Ma (Schiarizza and
Mac In tyre, 1999), as in di cated by iso to pic ages for
postkinematic plutons that cut both ter ranes. Folds and
thrust faults re lated to this imbrication are off set by a com -
plex pat tern of high-an gle faults. This pat tern of fault ing is
not unique to the bound ary be tween the Stikine and Cache
Creek ter ranes, as it is ob served through out the Smithers
and Hazelton map sheets (Tip per and Rich ards, 1976a, b;
Rich ards 1980, 1990). Most of these faults formed dur ing
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Late Cre ta ceous to Eocene or youn ger block-fault ing
events (Mac In tyre et al., 1997, 1998). In most parts of the
pro ject area, Stikine Terrane rocks dis play broad, open fold
pat terns. The oc cur rence of a pen e tra tive cleav age and
meta mor phic grade higher than lower greenschist facies is
rare.

The ge ol ogy of the Skeena Arch pro ject area is based
on a re cent com pi la tion com pleted by the BC Geo log i cal
Sur vey (Massey et al., 2005). Most of the pro ject area is un -
der lain by the Stikine Terrane, which here in cludes the Car -
bon if er ous to Perm ian Asitka Group is land arc meta vol -
can ic rocks and lime stone; Mid dle to Late Tri as sic augite-
phyric ba salt, an de site and re lated is land arc ma rine sed i -
men tary rocks of the Takla Group; and Early to Mid dle Ju -
ras sic andesitic vol ca nic, volcaniclastic and re lated ma rine
sed i men tary rocks of the Hazelton Group is land arc to con -

ti nen tal arc as sem blage (Thorkelson et al., 1995; Rich ards,
1980, 1990). The strat i fied rocks are cut by the granodiorite 
and quartz diorite of the Late Tri as sic to Early Ju ras sic
Topley in tru sive suite and the newly rec og nized Early to
Mid dle Ju ras sic Spike Peak in tru sive suite (Mac In tyre et
al., 2001), which are prob a bly comagmatic with the Takla
and Hazelton volcanic arc successions.

In the north west cor ner of the pro ject area, the Stikine
Terrane is over lain by ma rine to nonmarine clastic sed i -
men tary strata of the Late Ju ras sic Bow ser Lake and Early
Cre ta ceous Skeena groups. These rocks were de pos ited in a 
flu vial-deltaic to nearshore shelf en vi ron ment along the
south east ern mar gin of the Bow ser Ba sin (Bassett, 1991;
Bassett and Kleinspehn, 1996; Evenchick, 1999). A de -
tailed dis cus sion of these over lap as sem blages is pre sented
in MacIntyre (1998).
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Fig ure 1. Lo ca tion of the Skeena Arch pro ject area and MINFILE (2006) oc cur rences.



In the west ern half of the pro ject area, Late Cre ta ceous
to Early Eocene por phy ritic an de site, ba salt, rhy o lite and
re lated pyroclastic and volcaniclastic con ti nen tal arc rocks
un con form ably over lie both folded and up lifted rocks of
the Stikine Terrane and Late Ju ras sic to Early Cre ta ceous
sed i men tary rocks of the Bow ser Ba sin. The youn ger vol -
ca nic rocks are pre served in grabens or as ero sional rem -
nants on ridge tops. The Late Cre ta ceous rocks in clude por -
phy ritic an de site flows and lahars of the Kasalka Group and 
co eval granodiorite and quartz diorite plutons of the
Bulkley plutonic suite (Carter, 1981; Mac In tyre, 1985). In
the vi cin ity of Babine Lake, the Stikine Terrane is un con -
form ably over lain by por phy ritic an de site flows of the
Early Eocene Newman For ma tion and cut by por phy ritic
granodiorite to quartz monzonite plutons of the Babine
plutonic suite. In the south ern part of the pro ject area, small
por phy ritic quartz monzonite and re lated fel sic in tru sions
form the Nanika plutonic suite. Im por tant por phyry cop per
de pos its are as so ci ated with the Bulkley, Babine and
Nanika in tru sive rocks (Carter, 1976, 1981; Mac In tyre and
Villeneuve, 2001; Carter et al., 1995).

In the east and south east parts of the pro ject area, the
Stikine and Cache Creek ter ranes are un con form ably over -
lain by Early Eocene ba salt and rhy o lite flows and re lated
pyroclastic rocks of the Endako and Ootsa Lake groups
(Grainger and An der son, 1999; Grainger et al., 2001) and
Mio cene ba salt flows of the Chil cotin Group. These youn -
ger rocks have also been block faulted and tilted dur ing an
Eocene or youn ger extensional tectonic event.

The Skeena Arch pro ject area is richly en dowed with
me tal lic min eral de pos its, with over 800 oc cur rences listed
in the BC Geo log i cal Sur vey’s MINFILE (2006) da ta base.
The dif fer ent de posit types that have been rec og nized in -
clude polymetallic veins (268), subvolcanic Cu-Ag-Au-
(As-Sb) min er al iza tion (153), por phyry Cu±Mo±Au (140), 
vol ca nic red-bed cop per (86), por phyry Mo (66), in tru sion-
re lated Au pyrrhotite veins (38) and cop per skarns (20).
Most of these de pos its are re lated to the Late Cre ta ceous
Bulkley and Eocene Babine and Nanika plutonic suites.
These in tru sions are part of a long-lived mag matic arc that
forms the core of the Skeena Arch.

In re cent years, po ten tial for the dis cov ery of Eskay
Creek–type volcanogenic mas sive sul phide de pos its has
been rec og nized. The most pro spec tive tar gets are Mid dle
Ju ras sic sub ma rine vol ca nic rocks of the Hazelton Group
(Massey, 1999; Massey et al., 1999) and mid-Cre ta ceous
bi modal vol ca nic rocks of the Rocky Ridge For ma tion
(MacIntyre, 2001a, b).

There is cur rently only one de posit in pro duc tion in the
pro ject area: the Huck le berry por phyry Cu-Mo de posit at
Tahtsa Lake, 90 km south of the town of Hous ton. Two
other de pos its are in the ad vanced stages of fea si bil ity stud -
ies: the Davidson (aka Gla cier Gulch or Yorke-Hardy) por -
phyry Mo de posit at Smithers and the Mor ri son por phyry
Cu de posit at Babine Lake.

ACCESSING AND VIEWING DATA FOR
THE SKEENA ARCH AREA

As men tioned pre vi ously, data for the Skeena Arch
pro ject are now avail able on the BC Min is try of En ergy,
Mines and Pe tro leum Re sources MapPlace (2006) website. 
To lo cate the data and view the map, se lect the The matic
Maps hyperlink and scroll down to the sec tion en ti tled ‘De -

tailed Ge ol ogy Maps’, where the Skeena Arch pro ject is
listed. Se lect ing the more de tails hyperlink at the end of the
brief pro ject de scrip tion will open an other page that gives
an over view of the pro ject and pro vides links to data down -
load able as ESRI® shape files, Man i fold® GIS map files
and KML files for Google™ Earth. Shape files are pro -
vided in both geo graphic (lon gi tude-lat i tude) and UTM
pro jec tions. Un like the main BC Geo log i cal Sur vey Ge ol -
ogy Map, which is in BC Albers pro jec tion, the Skeena
Arch map is in Zone 9 UTM pro jec tion. It was felt that this
pro jec tion would be more use ful for those who wish to print 
maps from the website and plot their own data us ing UTM
co-or di nates cap tured from a GPS unit. The map is built us -
ing the Autodesk® MapGuide™ ap pli ca tion.

The Skeena Arch map can be launched ei ther by click -
ing on the map im age or Skeena Arch hyperlink on the The -
matic Maps page, or by click ing on the im age on the More
De tails page. Click ing on this map will launch the
Mapguide viewer, thus en abling in ter ac tive dis play of the
data lay ers that con sti tute the Skeena Arch map. The dif fer -
ent com po nents of the met al lo gen ic map are ar ranged in the 
Skeena Arch Metallogeny layer group, which can be ac ti -
vated or de ac ti vated by check ing the box next to the layer
group name. By de fault this layer group is set to ‘On’, with
the MINFILE, Faults, Bed rock Ge ol ogy and Pro ject Area
lay ers se lected for dis play when the map is launched
(Fig 2).

The Skeena Arch map in cludes most of the layer
groups that make up the main MapPlace ge ol ogy maps, al -
though some lay ers have been de leted be cause they are not
rel e vant to the Skeena Arch pro ject area or be cause they
pres ent data that are not of suf fi cient de tail to be use ful in
dis play ing met al lo gen ic themes for the pro ject area. Also,
some lay ers have been re ar ranged for sim plic ity of use.
This is par tic u larly true of the top o graphic lay ers, which
have been put into layer groups so that fea tures like lakes,
rivers, etc. can be turned on or off by sim ply se lect ing or de -
se lect ing the layer group they are in. As men tioned above,
the dis play of lay ers within a top o graphic layer group is
scale de pend ent, so the lay ers that are dis played will de -
pend on the scale of the map. For ex am ple, top o graphic
con tours will be dis played at in creas ing de tail as the user
zooms into an area, with the most de tailed be ing the 20 m
con tours from the TRIM con tour layer. Key geo log i cal
layer groups, such as ge ol ogy, min eral po ten tial, min eral ti -
tles, min eral in ven tory and regional geochemistry, are all
included as part of the Skeena Arch map.

A key com po nent of the Skeena Arch Metallogeny
map is the abil ity to dis play dif fer ent de posit types by turn -
ing their cor re spond ing lay ers on or off. Lay ers have been
cre ated for the de posit types shown in Ta ble 1, which make
up 93% of the me tal lic min eral oc cur rences in the pro ject
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Deposit type Profile 

code

No of 

occurrences

Volcanic red-bed Cu D03 86
Intrusion-related Au pyrrhotite veins I02 38
Polymetallic Ag-Pb-Znÿ±Au veins I05 268
Cu skarns K01 20
Subvolcanic Cu-Ag-Au-(As-Sb) L01 153
Porphyry Cuÿ±Moÿ±Au L04 140

Porphyry Mo (low-F-type) L05 66

TABLE 1. MAIN DEPOSIT TYPES IN THE SKEENA ARCH
PROJECT AREA.



area. These lay ers are de signed to be used in con junc tion
with the main MINFILE layer, which pro vides di rect ac -
cess to in for ma tion on in di vid ual oc cur rences in the
MINFILE database.

In ad di tion to cre ation of lay ers for spe cific MINFILE
de posit types, 95th per cen tile thresh old val ues for Re gional
Geo chem i cal Sur vey data within the pro ject area have been
cal cu lated. Sep a rate lay ers show ing the lo ca tions of anom -
a lous sam ples for Cu, Mo, Au, Ag, Hg, As, Sb, Pb and Zn
have also been cre ated. Re cal cu lated thresh old values are
shown in Table 2.

Porphyry Molybdenum Example

The fol low ing ex am ple il lus trates how the Skeena
Arch map can be used to pro duce met al lo gen ic maps for a
spe cific de posit type, in this case por phyry mo lyb de num
oc cur rences. This par tic u lar de posit type is cur rently of in -
ter est to ex plo ra tion com pa nies be cause of high Mo com -
mod ity prices. A num ber of prop er ties in the area, in clud ing 
the Red Bird, Lucky Ship and Davidson (for merly Yorke-
Hardy and Gla cier Gulch) de pos its, are cur rently the sites
of ac tive ex plo ra tion pro grams. As shown in Ta ble 1, there
are 66 MINFILE oc cur rences in the pro ject area that have
been clas si fied as por phyry Mo. This par tic u lar de posit
type is char ac ter ized by the pres ence of mo lyb de nite-bear -
ing quartz vein stockworks and frac tures that are spa tially
and ge net i cally as so ci ated with high-level to subvolcanic
fel sic to in ter me di ate in tru sive com plexes. In the pro ject
area, de pos its of this type are as so ci ated with in tru sions that 
are Late Cre ta ceous (e.g., Bulkley plutonic suite) or Eocene 
(e.g., Nanika and Babine plutonic suites) in age. In tru sive
phases that are as so ci ated with Mo min er al iza tion are typ i -
cally me dium to fine-grained bi o tite-quartz-feld spar-

phyric in tru sions that range from quartz monzonite to gran -
ite in com po si tion. Mul ti ple stages of frac ture and vein-
con trolled Mo min er al iza tion are typ i cally found near an
in tru sive con tact, ei ther within the in tru sion it self or in sur -
round ing hornfelsed coun try rocks. Mo lyb de nite is the pri -
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Fig ure 2. Screen cap ture of the de fault map for the Skeena Arch site, show ing bed rock ge ol ogy within the pro ject area.

Element Method

Ag AAS 0.40 ppm
As AASH 37.00 ppm
As NA 44.00 ppm
Au FA 6.00 ppb
Au NA 15.00 ppb
Cu AAS 80.00 ppm
Hg AASF 120.00 ppb
Mo AAS 4.00 ppm
Mo NA 4.00 ppm
Pb AAS 19.00 ppm
Sb AASH 2.00 ppm
Sb NA 3.40 ppm
W NA 3.00 ppm

Zn AAS 175.00 ppm

95th percentile 

threshold value

Abbreviations: AAS, atomic absorption 
spectrophotometry; AASF, flameless atomic 
absorption spectrophotometry; AASH, hybride-
generation atomic absorption 
spectrophotometry; FA, fire assay; NA, neutron 
activation

TABLE 2. RECALCULATED REGIONAL
GEOCHEMICAL SURVEY (RGS) THRESHOLD
VALUES AT THE 95TH PERCENTILE FOR THE

SKEENA ARCH PROJECT AREA.
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Fig ure 3. Screen cap ture of the Skeena Arch met al lo gen ic map, show ing the dis tri bu tion of por phyry Mo oc cur rences in the pro ject area.

Fig ure 4. Screen cap ture of the Skeena Arch met al lo gen ic map, show ing por phyry Mo oc cur rences and re lated in tru sions in the Mount
Thomlinson area.
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Fig ure 5. Screen cap ture show ing MINFILE in for ma tion for the Mount Thomlinson oc cur rence; MINFILE da ta base is ac cessed by click ing
on the lo ca tion mark ers that are dis played when the MINFILE sta tus layer is on.

Fig ure 6. Cus tom print out gen er ated from the Skeena Arch map, show ing MINFILE oc cur rences, Mo geo chem i cal anom a -
lies, min eral ten ure out lines and geo log i cal con tacts and aero mag net ic anom a lies in the Mount Thomlinson area.



mary sul phide min eral, but chal co py rite may also be pres -
ent in sub or di nate amounts. Al ter ation as sem blages
as so ci ated with Mo min er al iza tion in clude K-feld spar, bi o -
tite, quartz, seri cite and py rite. As would be expected, the
primary geochemical signature for porphyry Mo deposits
in regional stream sediments is Mo, with F, Cu, W, Pb, Zn
and Ag also locally elevated.

As a start ing point, a user in ter ested in the dis tri bu tion
of por phyry Mo oc cur rences in the Skeena Arch pro ject
area would turn on the MINFILE por phyry Mo layer. As
shown in Fig ure 3, this will dis play all MINFILE oc cur -
rences whose pri mary clas si fi ca tion is Por phyry Mo (De -
posit Pro file L05). To get more de tailed in for ma tion for a
par tic u lar area, the user would then zoom into that area and
turn on ad di tional lay ers, such as Re gional Geo chem i cal
Sur vey (RGS) Mo anom a lies and the lay ers for as so ci ated
plutonic rocks (e.g., the Babine and Bulkley in tru sions).
They could also show up-to-date min eral ten ures in the area 
by turn ing on the Min eral Ten ure layer group. An ex am ple
of such a map for the Mount Thomlinson area north of
Hazelton is shown in Fig ure 4. Note that, by left dou ble-
click ing on the marker for in di vid ual MINFILE oc cur -
rences, the user can ac cess the MINFILE da ta base and ac -
quire in for ma tion about the min eral oc cur rence se lected
(Fig 5). Within the MINFILE da ta base are links to as sess -
ment re ports that are avail able in PDF for mat through the
As sess ment Re port In dex ing Sys tem (ARIS).

In a few min utes, the user has a map of the area of in ter -
est that can be printed at any scale and a com plete list of in -
for ma tion on the min eral oc cur rences in the area. One of the 
strengths of the Mapguide sys tem is that it pro vides the user 
with the abil ity to cre ate cus tom map print outs at any scale.
An ex am ple of a print out, again us ing the Mount
Thomlinson area ex am ple, is shown in Fig ure 6. This map
has 100 m con tours, with geo log i cal con tacts and map unit
la bels su per im posed on an aero mag net ic map of the area.
This map shows that in tru sions in the area that have as so ci -
ated Mo min er al iza tion are pos si bly re lated to a larger in -
tru sive body at depth, cor re spond ing to the ex tent of a large
aero mag net ic anom aly. In ad di tion, there are a num ber of
RGS Mo anomalies that are unexplained by the distribution 
of known occurrences, suggesting there may be potential
for new discoveries in the area.

SUMMARY

Geoscience in for ma tion for the Skeena Arch pro ject
has now been posted to the BC Min is try of En ergy, Mines
and Pe tro leum Re sources MapPlace (2006) website for
down load and view ing. The site pro vides four sig nif i cant
com po nents, pub lished as GeoFile 2007-3: an in ter ac tive
MapPlace map with layer groups de signed to high light spe -
cific met al lo gen ic tar gets such as por phyry Cu-Mo de pos -
its; down load able data in shape file for mat for use in most
GIS sys tems, such as ArcView or ArcExplorer; Man i fold
map files for use in Man i fold GIS; and KML files for use in
view ers such as Google Earth. A new set of dig i tal
1:100 000 scale maps will also be made avail able for the
project area early in 2007.

ACKNOWLEDGMENTS

The au thor would like to ac knowl edge the fi nan cial
sup port pro vided by Geoscience BC for this pro ject. In ad -
di tion, the Brit ish Co lum bia Min is try of En ergy, Mines and

Pe tro leum Re sources has pro vided sup port by pro vid ing
their award-win ning MapPlace website as a host for the
Skeena Arch map.

REFERENCES

Bassett, K.N. (1991): Pre lim i nary re sults of the sedimentology of
the Skeena Group in west-cen tral Brit ish Co lum bia; in Cur -
rent Re search, Part A, Geo log i cal Sur vey of Can ada, Pa per
91-1A, pages 131–141.

Bassett, K.N. and Kleinspehn, K.L. (1996): Mid-Cre ta ceous
transtension in the Ca na dian Cor dil lera: ev i dence from the
Rocky Ridge volcanics of the Skeena Group; Tec ton ics, vol -
ume 15, pages 727–746.

BC Geo log i cal Sur vey (2006): MapPlace GIS internet map ping
sys tem; BC Min is try of En ergy, Mines and Pe tro leum Re -
sources, MapPlace website, URL <http:// www.Map
Place.ca> [No vem ber 2006].

Carter, N.C. (1976): Re gional set ting of por phyry de pos its in west-
cen tral Brit ish Co lum bia; in Por phyry De pos its of the Ca na -
dian Cor dil lera, Suther land Brown, A., Ed i tor, Ca na dian In -
sti tute of Min ing and Met al lurgy, Spe cial Vol ume 15, pages
227–238.

Carter, N.C. (1981): Por phyry cop per and mo lyb de num de pos its,
west-cen tral Brit ish Co lum bia; BC Min is try of En ergy,
Mines and Pe tro leum Re sources, Bul le tin 64.

Carter, N.C., Dirom, G.E. and Ogryzlo, P.L. (1995): Por phyry cop -
per-gold de pos its, Babine Lake area, west-cen tral Brit ish
Co lum bia; in Por phyry De pos its of the North west ern Cor -
dil lera of North Amer ica, Schroeter, T.G., Ed i tor, Ca na dian
In sti tute of Min ing, Met al lurgy and Pe tro leum, Spe cial Vol -
ume 46, pages 247–255.

Diakow, L.J., Web ster, I.C.L., Rich ards, T.A. and Tip per, H.W.
(1997): Ge ol ogy of the Fawnie and Nechako Ranges, south -
ern Nechako Pla teau, cen tral Brit ish Co lum bia (93F/2, 3, 6,
7); in In te rior Pla teau Geoscience Pro ject: Sum mary of Geo -
log i cal, Geo chem i cal and Geo phys i cal Stud ies, Diakow,
L.J. and New ell, J.M., Ed i tors, BC Min is try of En ergy,
Mines and Pe tro leum Re sources, Pa per 1997-2, Geo log i cal
Sur vey of Can ada, Open File 3448, pages 7–30.

Evenchick, C.A. (1999): Depositional and struc tural his to ries of
the north ern two-thirds of the Bow ser Ba sin – Skeena Fold
Belt, north ern Brit ish Co lum bia: re cords of terrane in ter ac -
tions; in Terrane Paths 99, Circum-Pa cific Terrane Con fer -
ence, Evenchick, C.A., Woodsworth, G.J. and Jongens, R.,
Ed i tors, Geo log i cal Sur vey of Can ada – Geo log i cal As so ci -
a tion of Can ada, Ab stracts and Pro gram. pages 30–32.

Grainger, N.C. and An der son, R.G. (1999): Ge ol ogy of the Eocene
Ootsa Lake Group in north ern Nechako River and south ern
Fort Fra ser map area, cen tral Brit ish Co lum bia; in Cur rent
Re search 1999-A, Geo log i cal Sur vey of Can ada, pages
139–148.

Grainger, N.C., Villeneuve, M.E., Heaman, L.M. and An der son,
R.G. (2001): New U-Pb and Ar/Ar iso to pic age con straints
on the tim ing of Eocene magmatism, Fort Fra ser and
Nechako River Map ar eas, cen tral Brit ish Co lum bia; Ca na -
dian Jour nal of Earth Sci ences, vol ume 38, num ber 4, pages
679–696.

Mac In tyre, D.G. (1985): Ge ol ogy and min eral de pos its of the
Tahtsa Lake dis trict, west-cen tral Brit ish Co lum bia; BC
Min is try of En ergy, Mines and Pe tro leum Re sources, Bul le -
tin 75.

Mac In tyre, D.G. (1998): Babine Por phyry Dis trict Pro ject: bed -
rock ge ol ogy of the Nakinilerak Lake map sheet (93M/8),
Brit ish Co lum bia; in Geo log i cal Field work 1997, BC Min is -
try of En ergy, Mines and Pe tro leum Re sources, Pa per 1998-
1, pages 2-1–2-18.

Geo log i cal Field work 2006, Pa per 2007-1 339



Mac In tyre, D.G. (2001a): Geo log i cal com pi la tion of the Babine
por phyry cop per dis trict, BC; BC Min is try of En ergy, Mines
and Pe tro leum Re sources, Open File Map 2001-3.

Mac In tyre, D.G. (2001b): The Mid-Cre ta ceous Rocky Ridge For -
ma tion — a new tar get for sub aque ous hot-spring de pos its
(Eskay Creek–type) in cen tral Brit ish Co lum bia; in Geo log -
i cal Field work 2000,  BC Min is try of En ergy, Mines and Pe -
tro leum Re sources, Pa per 2001-1, pages 253–268.

Mac In tyre, D.G. (2006): Ge ol ogy and min eral de pos its of the
Skeena Arch, west-cen tral Brit ish Co lum bia: a Geoscience
BC dig i tal data com pi la tion pro ject; in Geo log i cal Field -
work 2005, BC Min is try of En ergy, Mines and Pe tro leum
Re sources, Pa per 2006-1, pages 303–312.

Mac In tyre, D.G., Ash C. and Britton, J. (1994): Nass-Skeena
(93/E, L, M; 94/D; 103/G, H, I, J, P; 104/A, B); BC Min is try
of En ergy, Mines and Pe tro leum Re sources, Open File 1994-
14.

Mac In tyre, D.G., Desjardins, P. and Tercier, P (1989): Ju ras sic
strati graphic re la tion ships in the Babine and Telkwa ranges;
in Geo log i cal Field work 1988, BC Min is try of En ergy,
Mines and Pe tro leum Re sources, Pa per 1989-1, pages 195–
208.

Mac In tyre, D.G. and Villeneuve, M.E. (2001): Geo chron ol ogy
and tec tonic set ting of mid-Cre ta ceous to Eocene
magmatism, Babine por phyry cop per dis trict, cen tral Brit ish 
Co lum bia; Ca na dian Jour nal of Earth Sci ences, vol ume 38,
pages 639–655.

Mac In tyre, D.G., Villeneuve, M.E. and Schiarizza, P. (2001): Tim -
ing and tec tonic set ting of Stikine Terrane magmatism,
Babine-Takla lakes area, cen tral Brit ish Co lum bia; Ca na -
dian Jour nal of Earth Sci ences, vol ume 38, pages 579–601.

Mac In tyre, D.G., Web ster, I.C.L. and Bellefontaine, K. (1996a):
Babine Por phyry Dis trict Pro ject: bed rock ge ol ogy of the
Fulton Lake map area (NTS 93L16); in Geo log i cal Field -
work 1995, BC Min is try of En ergy, Mines and Pe tro leum
Re sources, Pa per 1996-1, pages 11–35.

Mac In tyre, D.G., Web ster, I.C.L. and Bellefontaine, K. (1996b):
Ge ol ogy of the Fulton Lake map sheet (93L/16); BC Min is -
try of En ergy, Mines and Pe tro leum Re sources, Open File
Map 1996-29.

Mac In tyre, D., Web ster, I. and Desjardins, P. (1998): Bed rock ge -
ol ogy of the Old Fort Moun tain map area, north-cen tral BC;
BC Min is try of En ergy, Mines and Pe tro leum Re sources,
Open File Map 1997-10.

Mac In tyre, D.G., Web ster, I.C.L. and Villeneuve, M. (1997):
Babine Por phyry Dis trict Pro ject: bed rock ge ol ogy of the
Old Fort Moun tain area (93M/1), Brit ish Co lum bia; in Geo -
log i cal Field work 1996, BC Min is try of En ergy, Mines and
Pe tro leum Re sources, Pa per 1997-1, pages 47–67.

Massey, N.W.D. (1999): Volcanogenic mas sive sul phide de pos its
in Brit ish Co lum bia; BC Min is try of En ergy, Mines and Pe -
tro leum Re sources, Open File 1999-2.

Massey, N.W.D., Alldrick, D.J. and Lefebure, D.V.L. (1999): Po -
ten tial for sub aque ous hot-spring (Eskay Creek) de pos its in
Brit ish Co lum bia; BC Min is try of En ergy, Mines and Pe tro -
leum Re sources, Open File 1999-14.

Massey, N.W.D., Mac In tyre, D.G., Haggart, J.W., Desjardins, P.J.,
Wag ner, C.L. and Cooney, R.T. (2005): Dig i tal map of Brit -
ish Co lum bia: tile NN8-9 North Coast and Queen Char lotte

Is lands/Haida Gwaii; BC Min is try of En ergy, Mines and Pe -
tro leum Re sources, GeoFile 2005-5.

MINFILE (2006): MINFILE BC min eral de pos its da ta base; BC
Min is try of En ergy, Mines and Pe tro leum Re sources, URL
<http://www.em.gov.bc.ca/Min ing/Geolsurv/Minfile/>
[No vem ber 2006].

Mon ger, J.W.H., Gabrielse, H. and Souther, J.A. (1972): Evo lu tion 
of the Ca na dian Cor dil lera: a plate tec tonic model; Amer i -
can Jour nal of Sci ence, vol ume 272, pages 577–602.

Mon ger, J.W.H. and Nokleberg, W.J. (1996): Evo lu tion of the
north ern North Amer i can Cor dil lera: gen er a tion, frag men -
ta tion, dis place ment and ac cre tion of suc ces sive North
Amer i can plate-mar gin arcs; in Ge ol ogy and Ore De pos its
of the Amer i can Cor dil lera, Coyner, A.R. and Fahey, P.L.,
Ed i tors, Geo log i cal So ci ety of Ne vada, Sym po sium Pro -
ceed ings, Reno-Sparks, Ne vada, April 1995, pages 1133–
1152.

Rich ards, T.A. (1980): Ge ol ogy of the Hazelton map area (93M);
Geo log i cal Sur vey of Can ada, Open File 720.

Rich ards, T.A. (1990). Ge ol ogy of the Hazelton map area (93M);
Geo log i cal Sur vey of Can ada, Open File 2322.

Schiarizza, P. and Mac In tyre, D.G. (1999): Ge ol ogy of the Babine
Lake – Takla Lake area, cen tral Brit ish Co lum bia; in Geo -
log i cal Field work 1998, BC Min is try of En ergy, Mines and
Pe tro leum Re sources, Pa per 1999-1, pages 33–68.

Sinclair, W.D. (1995): Por phyry Mo (low-F-type); in Se lected
Brit ish Co lum bia Min eral De posit Pro files, Vol ume 1 —
Metallics and Coal, Lefebure, D.V. and Ray, G.E., Ed i tors,
BC Min is try of En ergy, Mines and Pe tro leum Re sources,
Open File 1995-20, pages 93–96.

Struik, L.C., Schiarizza, P., Or chard, M.J., Cordey, F., Sano, H.,
Mac In tyre, D.G., Lapierre, H. and Tardy, M. (2001): Im bri -
cate ar chi tec ture of the up per Pa leo zoic to Ju ras sic oce anic
Cache Creek Terrane, cen tral Brit ish Co lum bia; Ca na dian
Jour nal of Earth Sci ences, vol ume 38, num ber 4, pages 495–
514.

Thorkelson, D.J., Mortensen, J.K., Mar sden, H. and Tay lor, R.P.
(1995): Age and tec tonic set ting of Early Ju ras sic ep i sodic
vol ca nism along the north east ern mar gin of the Hazelton
Trough, north ern Brit ish Co lum bia; in Ju ras sic Magmatism
and Tec ton ics of the North Amer i can Cor dil lera, Miller,
D.M. and Busby, C., Ed i tors, Geo log i cal So ci ety of Amer -
ica, Spe cial Pa per 299, pages 83–94.

Tip per, H.W. and Rich ards, T.A. (1976a): Ge ol ogy of the Smithers
area; Geo log i cal Sur vey of Can ada, Open File Map 351.

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

Yorath, C.J. (1991): Up per Ju ras sic to Paleogene as sem blages;
Chap ter 9 in Ge ol ogy of the Cordilleran Orogen of Can ada,
Gabrielse, H. and Yorath, C.J., Ed i tors, Geo log i cal Sur vey of 
Can ada, Ge ol ogy of Can ada, num ber 4, p. 329–371 (also
Geo log i cal So ci ety of Amer ica, The Ge ol ogy of North
Amer ica, vol ume G-2).

340 Geoscience BC, Re port 2007-1


