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     M
ainly schistose clastic strata of the northern Selw

yn B
asin underlie Lansing m

ap area.  
These strata form

 rounded m
ountains, although jagged ridgelines occur in the therm

al 
m

etam
orphic aureoles surrounding six C

retaceous granitic plutons. M
ajor faults occupy som

e 
broad northw

est-trending valleys: tw
o of these extend eastw

ard as the H
ess and M

acm
illan 

faults (A
bbott and Turner, 1990) in the M

acm
illan Pass area; another appears to continue 

w
estw

ard as the R
obert Service Thrust Fault.  A

rgentiferous galena veins w
ere interm

ittently 
m

ined from
 the east edge of the m

ap area from
 1976 to 1985, w

hereas the stratiform
 base 

m
etal and dissem

inated gold potential of these rocks have been investigated during the 1990s.

                                                            Stratigraphy
     Sedim

entary rocks of the H
yland (prim

arily Y
usezyu Form

ation and A
rrow

head Lake 
M

em
ber of the N

archilla Form
ation) and R

oad R
iver (G

ull Lake, D
uo Lake/Elm

er C
reek, and 

Steel form
ations) groups represent the clastic fill and deep w

ater chem
ical precipitate of the 

Late Proterozoic and Low
er Paleozoic Selw

yn B
asin.  Som

e areas of the basin w
ere uplifted 

in m
id-D

evonian tim
e (indicated by a locally prom

inent unconform
ity); in other places the 

distinctive black siltstone and conglom
erate of the E

arn G
roup conform

ably overlies a 
com

plete Selw
yn B

asin succession and is up to 1000 m
 thick. 

     C
lastic shelf conditions returned in the Late Paleozoic and m

any units reflect distinctive 
depositional facies. The areal distribution of Triassic and Low

er Jurassic form
ations is 

incom
pletely know

n because it depends upon relatively few
 m

icrofossil collections; these 
indistinctive strata are probably m

ore w
idespread than show

n.  
     Sum

m
ary descriptions of rocks in Lansing R

ange m
ap area are included in fieldw

ork 
reports by: R

oots and B
rent (1994 a,b) for northeast quadrant; R

oots et al. (1995 a,b)  for 
eastern half; R

oots (1997) for the northw
est quadrant, and R

oots (1998) for southw
est 

quadrant. Form
al description of all nam

ed rock units can be found in G
ordey and A

nderson 
(1993) and C

ecile (2000).

                                                           Structure
    M

ost strata dip m
oderately southw

est and contain a strong parallel tectonic fabric. Three 
dom

ains in the m
ap area are separated by tw

o northw
est-trending faults; these dom

ains 
exhibit different stratigraphic successions and distinct structural characteristics.
   1) N

ortheast of the H
ess Fault a com

plete Paleozoic succession form
s a thrust sheet. The      

im
bricated N

archilla m
aroon argillite footw

all in the northeast corner of the m
ap area is part 

of the Einarson décollem
ent (C

ecile, 2000).
   2) In a northw

est-to-southeast sw
ath across the centre of the m

ap area are U
pper Paleozoic 

and M
esozoic strata. H

yland G
roup rocks are exposed in the eastern Surveys R

ange (near the 
eastern m

argin of the m
ap area) w

here the R
oad R

iver G
roup has been rem

oved beneath a 
m

id-Paleozoic unconform
ity. South of a fault that passes beneath the Plata airstrip, the 

w
estern Surveys R

ange exhibits an im
pressive succession of folded R

oad R
iver strata.

   3) South of the m
id-Jurassic R

obert Service Thrust Fault (R
oots, 1997), the hanging w

all 
consists of  Y

usezyu grit and sandstone w
ith erosional outliers of Paleozoic strata. In the 

extrem
e southw

est of the m
ap area the presence of R

oad R
iver allow

s recognition of the 
m

inor M
oose L

ake thrust fault w
hich extends w

estw
ard into M

ayo m
ap area.  In the 

southeastern part of the m
ap area M

iddle D
evonian, C

arboniferous-Perm
ian and Triassic 

strata are preserved, and O
rdovician through Early D

evonian strata are m
issing beneath an 

unconform
ity. 

     The R
obert Service thrust sheet w

as deform
ed and translated by the younger, underlying 

Tom
bstone Thrust (The trace of the R

obert Service Thrust at the northern edge of this dom
ain 

is m
asked by subsequent overturning and offset on steep faults betw

een the Stew
art R

iver and 
Fairw

eather Lake) . In the thrust sheet strata older than areas to the north has been uplifted. 
The strong strain fabric in Y

usezyu strata east of the R
ussell R

ange is characteristic of the 
Tom

bstone Strain Zone as defined by M
urphy (1997).  In addition to northeast contraction, 

the Tom
bstone Thrust Fault had a com

ponent of northw
esterly displacem

ent (about 90 km
; 

A
bbott; 1990). In the Lansing R

ange m
ap area displacem

ent on the Tom
bstone Thrust Fault 

w
as probably linked to dextral m

otion on the H
ess and M

acm
illan faults. Tight-to-overturned 

strata in the W
ilson and southern Surveys ranges  w

ith fold axes oblique to the M
acm

illan 
Fault m

ay be a transpressional effect (flow
er structure) related to lateral fault m

otion.

             Igneous rocks and geophysical interpretation
     T

he M
iddle C

am
brian to O

rdovician L
og C

abin volcanics (C
ecile, 2000), exposed in the 

northeast and southw
est parts of the m

ap area, are erosional rem
nants of eruptive centres near 

the R
ogue R

iver and Plateau M
ountain. B

oth are typical of sub-alkalic subm
arine effusions 

w
ithin the Selw

yn B
asin. The overlying G

ull Lake Form
ation contains tuff and epiclastic beds 

suggesting w
idespread volcanism

 and dispersion of its effusive products.
     W

ithin the Earn G
roup m

afic flow
s and breccias occur east of Fairw

eather Lake. 
Interm

ediate- to felsic-crystal tuff beds w
ere observed on the conical peak at the northw

est end 
of the W

ilson R
ange, spatially associated w

ith the K
eno H

ill Q
uartzite. These beds resem

ble 
the m

eta-tuff of broad M
ississippian age near the M

arg m
assive sulphide deposit im

m
ediately 

northw
est of the m

ap area.
      Triassic m

eta-diorite sills (G
alena Suite), w

ithin a relatively thin K
eno H

ill Q
uartzite 

succession northw
est of the m

outh of the N
adaleen R

iver, are the eastern extrem
ity of a belt of 

intrusions in sim
ilar strata in southeastern N

ash C
reek m

ap area (A
bbott, 1990), north-central 

M
ayo m

ap area (R
oots, 1997) and the Tom

bstone R
ange north of D

aw
son (M

ortensen and 
Thom

pson, 1990).  The 250 km
 extent of this belt of m

afic sills suggests a  zone of crustal 
w

eakness and m
agm

a upw
elling prior to the Jurassic contractional deform

ation event.  
Incom

petant Jurassic shale and the relatively stiff diorite and quartzite unit beneath likely 
defined the planes of the T

om
bstone T

hrust Fault.
     The C

retaceous Tom
bstone Suite (92-94 M

a; M
ortensen and M

urphy, in prep.) are 
undeform

ed granitic plugs and stocks that constitute tw
o northw

est-trending belts across 
L

ansing R
ange m

ap area. T
he northern trend includes L

ansing pluton, satellite stocks, and 
quartz-phyric rhyolite dykes w

hich extend eastw
ard out of the m

ap area at 63°39'N
.  E

ach 
pluton has a prom

inently oxidized halo of sedim
entary rocks resulting in rugged m

ountain 
skylines and a positive aerom

agnetic expression.  D
issem

inated epitherm
al gold and base 

m
etal show

ings are com
m

on around these plutons. The southern trend includes M
ount 

O
sgoode, seven plugs south of Fairw

eather Lake, and a large, partly unroofed batholith in the 
R

ussell R
ange. T

hese intrusions are surrounded by m
etam

orphic aureoles (locally pyritized 
near Fairw

eather Lake). In contrast to the northern trend these have little or no aerom
agnetic 

expression.  C
arbonate layers w

ithin these aureoles are m
ineralized w

ith tin and tungsten vein 
occurrences.
     A

 prom
inent elliptical aerom

agnetic and gravity anom
aly (15 x 35 km

) is centered over 
low

er Pleasant C
reek, and extends into eastern M

ayo m
ap area.  The horseshoe of 

aerom
agnetic peaks surrounds an aerom

agnetic low
 12 km

 w
ide w

hich coincides w
ith a 

prom
inent gravity high. A

 sim
ilar (but m

uch sm
aller) geophysical response is show

n by the 
Lansing R

ange (plutonic core exposed) and by K
alzas Tw

ins, a peak in southw
estern M

ayo 
m

ap area w
here zonation of vein m

inerals suggests an igneous body at shallow
 depth (R

oots 
1997).  T

he Pleasant C
reek anom

aly is therefore interpreted to reflect a buried intrusion 
surrounded by a m

agnetite-rich alteration aureole.  Exposures of bedrock in the area, how
ever, 

consist of Y
usezyu Form

ation w
ithout indication of therm

al m
etam

orphism
 or concentration 

of quartz veins.  Perhaps an unrecognized, low
-angle thrust sheet has beheaded a large 

intrusion in this area.  This explanation requires plutonic intrusion before thrusting, for w
hich 

there is no evidence in the m
ap area.

                                                          M
ineral potential

     Lansing R
ange m

ap area contains 30 know
n m

ineral occurrences (D
eklerk, 2002). M

any 
w

here discovered during the H
ess joint venture (1967-1969); one becam

e the Plata -Inca 
property, w

hich produced 2800 tonnes of high-grade silver-lead ore (A
bbott, 1986). A

t least 
eight quartz veins w

ith galena and freibergite(?) w
ere located in the area w

ithin cherty and 
carbonaceous siltstone of the E

arn G
roup.  Several stratiform

 pyritic-baritic horizons are 
located in sim

ilar strata along strike to the w
est. Follow

ing release of the reconnaissance silt 
geochem

ical survey by the G
SC

 (Friske et al., 1990), six additional occurrences w
ere staked 

w
ithin the Earn G

roup. In 1997-1999 another six claim
 groups w

ere exam
ined for low

-grade 
gold associated w

ith m
id-C

retaceous granitic intrusions. 
     In the northw

estern quadrant of Lansing m
ap area tw

o stratigraphic units have 
undeterm

ined potential for base m
etal sulphide m

ineralization.  A
bundant iron sulfide nodules, 

concretions and lam
inae are located in Earn G

roup strata along the Stew
art R

iver near the 
confluence of the B

eaver R
iver. Secondly, abundant pyrite w

as found in grey-green phyllite 
south of the confluence of the B

eaver R
iver (R

oots, 1997).  This unit is possibly the U
pper 

D
evonian or L

ow
er C

arboniferous m
eta-tuff w

hich hosts the M
arg m

assive sulfide deposit 
(H

olbek et al. 2001) 23 km
 w

est of the northw
est corner of L

ansing m
ap area.
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M
agnetic D

eclination 2003 varies from
 26°30' easterly at centre of 

w
est edge to 27°50' easterly at centre of east edge.  M

ean annual 
change decreasing 25'

En 1986, la déclination m
agnétique varie ver l'est de 26°30' au 

centre du bord ouest à 27°50' au centre du borde est. La variation 
annuelle m

oyenne décroît de 25'.
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C
R

ETAC
EO

U
S

T
om

bstone Intrusions:
 

M
esocratic granitic plugs and plutons: w

hite-w
eathering, fine- to 

m
edium

-grained, hornblende ±
 biotite granodiorite, quartz m

onzonite and quartz diorite; 
U

-Pb zircon from
 Lansing pluton: 92.7 M

a (J.K
. M

ortensen, pers. com
m

.,1996). 

Felsic dykes aligned w
ith trend of Tom

bstone intrusions: w
hite- and rusty w

eathering, 
fine-grained to aphanitic pink rhyolite dykes and biotite-quartz-feldspar-phyric felsite.

TR
IASSIC

Jones Lake F
orm

ation:

 

C
alcareous cross-bedded arenite; slate, sandy slate, lim

estone, 
calcareous black shale, m

icaceous, calcareous siltstone, sandstone; grey, non-calcareous 
shale.

G
alena S

uite:
 A

m
phibole-chlorite (rare augite) m

etadiorite and m
etagabbro; locally 

concordant w
ith foliation. C

orrelated on basis of stratigraphic setting w
ith sills in northern M

ayo 
and N

orth K
londike R

iver areas; the latter have a U
-Pb baddeleyite age of 229 M

a 
 (M

ortensen and Thom
pson, 1990).

C
AR

B
O

N
IFER

O
U

S TO
 PER

M
IAN

M
t. C

hristie  F
orm

ation:

 

G
reen-grey lam

inated sedim
ents: O

range-brow
n-, buff- and 

pink-w
eathering siliceous siltstone, lam

inated and burrow
ed w

ith trace fossils on undersides 
of beds locally abundant grey barite nodules. R

ibboned black and grey chert contains Late 
Perm

ian radiolarians near M
t. O

sgoode.

C
AR

B
O

N
IFER

O
U

S TO
 PER

M
IAN

1.   O
range-brow

n and dark grey w
eathering, slightly calcareous, bioturbated and m

icaceous 
black siltstone and slate interbedded w

ith lam
inated fine-grained quartz sandstone, green 

shale and chert; thick bedded fine-grained quartzite, buff green phyllite.
2.    B

row
n w

eathering, dark grey sandy lim
estone bed contains Early C

arboniferous 
conodonts 5 km

 south of W
est Lake (C

1), and cross-lam
inated lim

y sandstone contains early 
Perm

ian conodonts 5 km
 w

est of Plata m
ineral occurrence (P2). C

om
m

only includes layers of 
w

hite w
eathering, grey and black chert and m

edium
 bedded siliceous argillite w

hich contain 
Perm

ian radiolaria 4 km
 south of W

est Lake (P7).
(Probably correlative w

ith 
Tsichu G

roup
 (C

ecile, 2000) and Tsichu form
ation (G

ordey and 
Anderson, 1993).

LO
W

ER
 C

AR
B

O
N

IFER
O

U
S

K
eno H

ill Q
uartzite:

M
assive to thick-bedded grey-brow

n w
eathering, banded dark grey 

and black, fine-grained quartzite, thin interbeds of black shale or carbonaceous schist, 
siliceous argillite and w

hite lim
estone. G

rey siliceous, streaky clastic rock containing crystal 
fragm

ents (interm
ediate to felsic m

eta-tuff and epi-volcaniclastic rock) at w
est end of W

ilson 
R

ange.

K
alzas Form

ation:
 G

rey and buff w
eathering, generally thick-bedded to m

assive dark grey 
to black fetid lim

estone; fine crystalline to cryptocrystalline and com
m

only bioclastic (corals 
are Frasnian [U

pper D
evonian] age). 

(C
orrelated w

ith unit defined by C
am

pbell, 1967; 

M
ID

D
LE D

EVO
N

IAN
 AN

D
 EAR

LY C
AR

B
O

N
IFER

O
U

S
E

arn G
roup:

 

B
lack siliceous shale and chert containing conglom

eratic subm
arine fan and 

channel deposits, m
inor m

afic and felsic volcanic occurrences

1. B
row

n w
eathering m

icaceous quartz sandstone, parallel and ripple cross lam
inated, 

m
inor siltstone (

resem
bles Itsi M

em
ber near M

acm
illan Pass; see A

bbott and Turner 1990)
2. Silver- and blue-w

eathering w
ell-bedded siliceous m

udstone, platy and graphitic. South of 
H

ess R
iver the m

udstone grades dow
nw

ard into black argillaceous chert w
ith m

inor 
centim

etre-thick black lim
estone beds, to m

ore recessive black fissile siliceous shale.
3. G

ossanous w
hite- and yellow

-w
eathering, thin- to m

edium
-bedded, w

hite, light grey and 
black chert. B

lue- and brow
n-w

eathering siliceous shale; grades upw
ard to thin- to 

m
edium

-bedded, w
hite and yellow

-w
eathering black chert; concretions and grey barite 

lenses (Plata area, described by Abbott, 1986).
4. D

ark blue-grey w
eathering, siliceous carbonaceous siltstone and m

udstone, thin-bedded 
black chert; conglom

erate and grit w
ith chert clasts, m

inor w
hite-w

eathering lim
estone.

5. A
m

ygdaloidal flow
s and breccia east of Fairw

eather Lake. 
6. Siliceous slate, carbonaceous schist, m

eta-chert and m
eta-conglom

erate, north and w
est 

of Penape Lake (
m

etam
orphosed equivalent of undifferentiated Earn G

roup?).

O
R

D
O

VIC
IAN

 TO
 LO

W
ER

 D
EVO

N
IAN

R
oad R

iver G
roup R

usty dark green to orange-brow
n w

eathering, green siliceous argillite 
and dolom

itic siltstone w
ith m

em
bers or partings of orange-w

eathering, thin-bedded beige 
dolostone, tan-w

eathering lim
estone and black calcareous shale and chert.

   E
lm

er C
reek / D

uo Lake F
orm

ation:
 B

lack, gun-blue or silvery w
eathering black 

graptolitic shale, and black chert; resistant grey w
eathering, thin- to m

edium
-bedded, light 

grey to black greenish grey or turquoise chert, m
inor argillaceous lim

estone.

U
PPER

 C
AM

B
R

IAN
 TO

 O
R

D
O

VIC
IAN

  G
ull Lake F

orm
ation:

O
live and brow

n siltstone, black argillite and shale; thin interbedded 
lim

y shale and argillaceous lim
estone betw

een Pleasant C
reek and H

ess R
iver 

(facies 
equivalent of H

ess R
iver Form

ation; C
ecile 2000)

       1. B
asal sub-unit of grey dolostone or carbonate breccia, m

inor grey quartzite.

O
ld C

abin F
orm

ation:
 A

m
ygdaloidal m

afic flow
s, pillow

s, hyaloclastic breccia , chloritized 
dioritic and gabbroic sills and dykes.

U
PPER

 PR
O

TER
O

ZO
IC

 TO
 M

ID
D

LE C
AM

B
R

IAN
H

yland G
roup

 

N
archilla F

orm
ation

   

A
rrow

head Lake M
em

ber:
 M

aroon and brick-red argillite  siltstone and purple/green 
slate.

      1. B
row

n sandstone and pebble conglom
erate w

ith clasts of m
aroon argillite.

   

S
enoah M

em
ber:

 Light brow
n w

eathering grit, sandstone interbedded w
ith grey shale; 

     green siltstone and sandstone.

A
lgae Lake F

orm
ation:

 W
hite-w

eathering, thick-bedded grey-w
hite lim

estone,
thin-bedded buff sandy lim

estone. 

Y
usezyu F

orm
ation:

 Sandstone, grit, psam
m

ite, m
etaconglom

erate, chloritic 
m

etasiltstone; includes carbonaceous phyllite or graphitic slate near base (Pyb); grey 
lim

estone and m
arble lenses near top, w

here not m
apped separately.

     1. Pale-w
eathering fine-grained chlorite schist w

ith lam
inar quartz-feldspar segregations,

         foliated m
etavolcanic siltstone (2 km

 north of M
ount O

sgoode).

D
ark brow

n w
eathering fine-grained graphitic shale, fine-grained

grey quartzite.

M
ID
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LE

 C
A

M
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O
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Tay Assem
blage of G

ordey and M
akepeace, 2001).
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