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Central Yukon Geology

 New compilation
« Part of Yukon map update
Release — winter 2010-11




Central Yukon Geology

G Recent bedrock maps




Central Yukon Geology
EDGES project (GEM):
McQuesten

— 2009: aeromagnetics
& bedrock mapping

N Stevenson Ridge
— 2009: aeromagnetics

— 2010-12: bedrock mapping
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Central Yukon Geology
Cu-Au(Ag), Cu-Mo-W, Au-Cu & Au deposits

Yukon MINFILE occurrences
@® Deposit
@ Drilled prospect




Central Yukon Geology

Terranes




Central Yukon Geology

Widespread Jurassic &
Cretaceous magmatism

O Nansen Gp volcanics

. Whitehorse/Cassiar suite plutons
_‘ Aishihik suite plutons




Major Faults

Teslin fault:

~125 km dextral slip in
northern BC (L Cretaceous)

No appreciable slip north of
Carmacks

Kilometres



Seismic lines

Carmacks
YGS/GSC 2004

SNORCLE 3
Lithoprobe 1999
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Cook et al. (2004) — Tectonics, v. 23 &
g

Migling Terrane :
Whitehorss Trough Cache Cresk Tesglin Johnson's Crossing'  Deadman’s Creek i
Alagla Bordar _Enm B.C./YK Bordar Carcross m—" Tostin Fiver __ Ouiet Lake  WuiStLake St Cyr
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Seismic lines
Carmacks 2004 survey (TGl 2)
2 Focused on shallow structures

Carmacks
YGS/GSC 2004

SNORCLE 3
Lithoprobe 1999
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Carmacks survey

| ——— A e L R

= . ) " - - Rl B migrated d'ata.
e Mapped synform { ; Bomwel Tarane T ] T5m
< Mappad antiform w, = s apo . ) i om o . i o Am W e el

unmlg.ratnd data

GEOLOGICAL SURVEY




(wy) Ydaqg srewixosddy

Station

Station

() yidag) avewxouddy

130240
(75-85" from strike)

-

——— 260-270%
(60-70%from strike)

Carmacks line 1

230-240°
(75-85" from strike)

lig

31
(5* from strike)

100145
505 from vk

.rq

ur il

- Jr
el T frrms i

* il

T EE

[Ty

nr
15 Proem wprikas)

]

L ".
ﬂf b
A EANT ST

b




TWT (s)

TWT (s)

3
(5" from strike}

230-2400
(75-85"from strike]

9armacks

3600 = 3400 3200

3000

260-270¢
[60-70" from strike)

2800

230-240"
(75-85" from strike]

3100

230-240"

(5from strike)

Stikinia/Whitehorse Trough

(75-85°from strike)

260-270°
(60-70°from strike)

230-240°

(75-85°from strike)

Teslin
Fault

3600 - 3400 3200

2800

2600

Tadru
Fault

2400 *~_

Boswell block
(Quesnellia)

2200 2000 1800

GEOLOGICAL SURVEY

1600

Station
0
€
6 =
S
o
@
o
L")
®
E
12 8
o
(=%
<<
18
Station
0
T
6 o=
£
a
Q
7
a
&
0]
£
12 8
o
o
=T
18



Early Jurassic

e Granodiorite plutons
(185 — 204 Ma)

e pyroclastics in WT
(183 — 188 Ma)




Early Jurassic exhumation

« Early phases with
magmatic epidote (=6 kbar)

e Al-in-HDbl (4-7 kbar)

* Younger phases with
miarolitic cavities (<2 kbar)




| Mica Cooling Ages

o ©%% :

E;\ °©0®0 “Ar/3°Ar & K-Ar mica ages
o  Tertiary (<63 Ma)

© Late Cretaceous (63 - 85 Ma)
O Early Cretaceous (85 - 119 Ma)
o Jura-Cretaceous K-Ar (119 - 160 Ma)
@ Jurassic (160 - 206 Ma)
® Triassic and older (=206 Ma)

Data from Yukon Age
database and unpublished
data by YGS and GSC
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Mica Cooling Ages

 Rapid cooling and
exhumation of Yukon-Tanana
terrane In Early Jurassic time




Mica Cooling Ages

 Rapid cooling and
exhumation of Yukon-Tanana
terrane In Early Jurassic time

e Timing of Minto
mineralization
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: Cretaceous digression...

2
Re N » Cretaceous and younger ages
N closely associated with
D occurrences of Cretaceous
O

and younger magmatism

©  Tertiary (<63 Ma)
O Late Cretaceous (63 - 85 Ma)
O Early Cretaceous (85 - 119 Ma)

Kilometres




Jurassic Whitehorse trough
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Early Jurassic

 Cu-Au(Ag) deposits
Porphyry or IOCG?




c Minto mine

Capstone Mining Corp.

http://capstonemining.com/s/Minto.asp

A A
e sse

(looking east)

e M-+l resources: ~30 MT @ 1.22% Cu, 0.45 g/t Au, 4.48 g/t Ag

 Mineralization hosted in N/NE-dipping foliated/gneissic zones

e Multiple stacked mineralized horizons Y
Several generatlons of foliations (S Hood, MS



http://capstonemining.com/s/Minto.asp

E—

Late Triassic i Early Jurassic
~230-200 Ma \ — ~196-180 Ma

NG T

YT - siliciclastic SO
- Overlap' . \x

!

seamount
A

Middle Jurassic
~176-165 Ma

Mihalynuk et al. (1994)



Major Faults

 Major NW-trending structures
(e.g. Teslin, Cassiar)

Protracted history (Jurassic?-Cretaceous)

 ‘En échelon’ SW-verging
folds & thrusts in WT
Dextral transpression

TLIKON
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Major Faults

e Alternating compressional
and extensional domains

Transpression closely linked
to Teslin fault




Major Faults

e Associated with Early to
mid-Cretaceous plutons

« Extension In
Dawson Range?




Timing of Major Faults

e Faulting generally
constrained at ~125-95 Ma

e d’Abbadie fault

(Livingstone area)




d’Ab_adie fault
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Timing of Major Faults

e Faulting locally persists into
Late Cretaceous time:

- reverse faulting at Minto

- extension? at Sonora

Kilometres



Minto mine

Capstone Mining Corp.




6951400

6951200

6951000

6959800

6950600

UTM Northing (m)

6959400

‘e
e
L

—Th
............
LT
L

6950200

....................

"y
o
.
......
......
..............................

NightmusjeZone ‘ /

ANy

6950000
NORTHERN
TIGER

RESOURCES INC

6949800
Sonora Gulch
| || | ]
® 400
344200 344400 344600 344800 345000 345200 345400 345600 345800 346000 346200 346400 346600

UTM Easting (m)



Teslin Fault Offset

e Teslin = 125 km of dextral
offset in northern BC

 No apparent offset at Minto




Teslin Fault Offset

=125 km
Ig Salmon — 57 km

Kilometres



Major Faults Restored

o 2nd order faults account
for all displacement

\  Explains
apparent
termination of
Teslin fault

100

Kilometres



Major Faults Restored

o 2nd order faults account
for all displacement

100

Kilometres
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Epigenetic mineralization
Cu-Au(Ag), Cu-Mo-W, Au-Cu & Au deposits

Yukon MINFILE occurrences
@® Deposit
@ Drilled prospect
Prospect

100

Kilometres
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Dawson Range
Current Gold Exploration Hot Spot

Yukon MINFILE occurrences
White ﬂu‘ @® Deposit
~ \ @
Moosehorn / ® Drilled prospect
Coffee' g, .

100

Kilometres
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Dawson Range

Quartz claims (April 7, 2010)

[ | Active
Expired

Eureka

Maisy May

Ant-umu k

prus I Carmacks
Mt. Na& n

GEOLOGICAL SURVEY



Dawson Range

Wide range in style of Cu-Au mineralization

= Porphyry, skarn/replacement, breccia, veins, epithermal
overprint

Commonly structurally-controlled

15t order NW — WNW-trending faults
= 2nd grder NE- or N-trending faults

Evidence of polyphase mineralization common

Nightmusic zone (Sonora) - skarn



Cretaceous magmatism

Cretaceous magmatism
. plutonic C volcanic

Yukon MINFILE occurrences
® Deposit
@ Drilled prospect
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Cretaceous magmatism

. plutonic C volcanic

s5ing.,

\

""-1 Nucleus

,

- Carmacks
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>1 Moz Au @ 0.5 g/t
Skarn

Porphyry dikes
Breccia, stockwork
Polyphase veining

2 mineralizing events:
~ 125-95 Ma - struct.-controlled
~ 75 Ma — porphyry-epithermal

www.northernfreegold.com/

e Y

NORTHERN FREEGOLD
RESOURCES LTD.
GEOLOGICAL SLIRVEY,



Nightm zone (Sonora Gulch)

‘ | ;1 b Skarn www.northern-tiger.com/
h ? Replacement zones
Structurally-controlled veins
o Stockwork
e Litswanite-altered UM (>>Au)

Late K epithermal overprint

— PR

Db Veining - -

RESOURCES INC
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Whitegold project
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AU AW\ | x
el |« Golden Saddle zone
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— ! « Breccia (structural &
| hydrothermal)
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Stockwork
UM association (>Au)
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o Similarities in style of
mineralization and
structural controls
between Whitegold,
Sonora & Nucleus

e Suggest same prevalent
structural regime

S A
s Sonora Fesddi



Late Cretaceous

Cretaceous magmatism

. plutonic C volcanic

¢ porphyry

¥,

" Prospéct
Mtn * .\

== Freegold
(Ridge zone)

N Carm acks
Cypress ol gy
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www.westerncoppercorp.com/

cCasino

e 914 Mt-0.21% Cu, 0.024% Mo,
and 0.24 g/t Au

Au-Cu-Mo(Ag) porphyry
 Late K Patton porphyry

iIntruding mid-K Dawson
Range batholith

Permitting stage




- Dawson Range

S

* Detailed geophysical
surveys since mid-

oy,
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Dawson Range

o Persistence of NNW-
trending structures in
district
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Dawson Range

o Persistence of NNW-
trending structures in
district

http://gdr.nrcan.gc.ca

[,

56

.-"I‘ ! ! YUKON

GEOLOGICAL SURVEY



\‘al:u
Prince William !
Chugach "-\.
Pacific Rim %
Crescent

Koyukuk, Nyak, Togiak

BEEEEEREREEEEEE

o/ inaoko
Peninsular Methow o
Alexander % Cadwallader g
Wrangellia _E Bridge River 2
‘Windy-McKinley GG Cache Creek E
ﬁfjﬁ'ﬂﬂ‘“’ _g Harrison =
Coldfoor, Ruty, 3 [€K] chiliwack
Farewell [ET] stikinia
Kilbuck % [@N] Quesneliia

[oB] Goodnews > Klinkit/Harper Ranch

Stikine assemblage

[m]

Taku, Nisling
Yukon-Tanana

Slide Mountain

AR
ks i

Ancesimal Me

rile Arrariog
MNorth America -
basinal {incl. Kootenay)

Nl;_n'th ﬁ.-m_fri:a -
mlugcou:llnc

Terranes accrebéd
ini Lt

L]

B e
Insular beranes
pon A sl i




Eastern
Alaska

Prominence of
NE & N-
trending
structures
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Dawson Range

 NE-trending
structures extend In
western Yukon

» Kilometres
YUKON
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Structural Controls

 Deep, NW-trending crustal breaks — Teslin
« Extension into Dawson Range?

e Subsidiary structures ‘tap’ into Teslin deep
conduit? — d’Abbadie, Big Salmon, Big Creek?

 Cretaceous magmatism in domains of extension
within an overall dextral tranpressive system

Importance of NE- and N-trending faults?




Temporal and Spatial variations

Time
Early - mid Cretaceous

| Cu-Zn-Pb-As-Au-Ag]|

Magmatic / Structural Control

& Space R
SE (Whitehorse)  SE (Freegold Mountain) NW (Whitegold)
E 3
§ Au-Ag-Cu-Pb Au-Ag Au-Ag-Cu Au-Cu-Mo-Ag
oY Ridge zone Amadeus zone Prospector Casino
3% Structurally Magmatic MO“”{G’” Dep O.S"t
S Controlled Host Magmatic Host Magmatic Host
(epithermal) (epithermal) (Porphyry??) (Porphyry)
—_— ?27? Cu-Mo-W-Ag
Boulevard Showing
(Magmatic) Skarn
Au-Cu| | Au-Cu-Zn —>» 777 Au
‘Nucleus Deposit  Nightmusic zone Golden Saddle Supremo zone

zone
Structurally Controlled

Tinta Deposit
| Structurally Controlled
) Cu-Au-Ag
%
g Carmacks Copper Minto
) Deposit Deposit
\ Magmatic Host
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Early to mid-Cretaceous

Spatial variation in metal suite

Strong structural control in
Dawson Range-Whitegold district




b3 Late Cretaceous
M-N-LZ.L{/ . L""‘”“{" = Porphyry-epithermal

|/ .
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Ll % .
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|\ _ earlier mineralization
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