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* What are alkalic porphyry deposits and
how are they different from calc-alkalic
ones?

« BC examples: Galore Creek (silica
undersaturated) and Mount Milligan (silica
saturated)

* Regional volcanic setting and
characteristics of host rocks

 Conclusions
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MDRU _ General alteration model .
MinrlDostBesarch s (Ca|C alkalic type) eoscience

Qz-mt +/- K-stp, barren

Not shown: Advanced argillic/silicic lithocap

BAJO DE LA ALUMBRERA (1975, pre-mining) Se also Ulrich and Heinrich, 2002)



MoRU  Alkalic porphyry Cu-Au: P
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Alkalic porphyry Cu-Au
deposits: alteration model Geésclence BC

Alkalic lithocap

(albite - K-feldspar - sericite- quartz - carbonate + tourmaline) - chargeability high, magnetic low

Calc- potassm

(magnetic high,
Cu-Au-Mo geochemical
anomaly)

500 m

Skarn (mt skarn may form
in limestone or reactive volcanic
/ volcaniclastic rocks,

magnetic high)

Reddened propylitic halo

(hematite dusting of feldspars, negative S isotopes =
in sulfides, increasing magnetic susceptibility

towards ore, Zn and Pb geochemical anomaly)

Legend - Alteration

Distal Propylitic (chlorite sub-zone:
chl-carbzhmz=epi)

# | Skarn (py-hm-mt-chl-carb-gt)

Skarn propylitic (epi-py)

Alkalic lithocap (ab-kf-ser-
carb--py-tm)

Sodic (ab-gz-hm)

Outer Propylitic (albite-actinolite
subzone: ab-act-qz-carb-py)

Inner Propylitic (actinolite-hematite-
epidote subzone: ab-chl-act-epi-hm-gz)
Outer calc-potassic
(Kf-chl-bt-ab-act-qtz-cp)

Inner calc-potassic Wilson et al. 2003
(bt-act-mt-kf-ab-qtz-bn) |
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e Cu-Au association
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Alkalic districts typically have...

Several small deposits = =

Potassic, calcic, sodic altnyabundant mt, hem
dusting typical. Phyllic and argillic altn scarce
and gz veins only in-deposits related to silica
saturated rocks. Generally low py

Mt Polley NE zone

"Breccias important in some
deposits particularly in silica
undersaturated types. May host

Complicated and apparently small alteration
high grade

footprint.




YWY _ Features reminding of
Xf@- |OCG’S, SkarnS Geoscience BO

Pegmatite style K-fsp, coarse bi veins
with-ldte cpy. Copper Mountain, BC
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Structural and Tectonic Environment of BC Alkalic

Cu-Au Porphyry Deposits

l:l Alexander Terrane
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|
Quesnellia  Slide Mountain Ocean N\_

Terrane Takla & %

Nicola N\
&DOH/ I Quesnel Terrane
D [y /)
stuhini “h. : = 1 AL T ) i ISIide Mountain Terrane
uhini . Y w A
"'/ ‘\\ ? \ I Kootenay/Yukon
Group : Cache Creek , Tanana Terrane

StikiniaTerrane Ocean

208-193 Ma: Mihalynuk et al., (1994) % z>
Q

Pacific Ocean

Coast Plutonic
Complex

4 ‘\\“\ N
Vancouver

Hazelton

Group
L Quesnellia -Si A Alkalic Cu-Au porphyries
_?tlklnla /) Terrane +Si A
errane Cache Creek Calc-alkalic Cu-Au porphyries

800 km Ocean



Lz%ﬁ The Galore Creek Project _— >

J. Micko, PhD candidate, K. Byrne MSc Ge&éscience BC
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= The Galore Creek district
contains 5 deposits and 7
prospects.

= Silica undersaturated class, age
roughly between 210-203 Ma

= The overall measured and
indicated resource is estimated at
785.2 million tonnes grading at
0.52% Cu, 0.29g/t Au and

4.87 g/t Ag

(NovaGold Resources Inc; press release
June, 2008).

Currently owned by “Galore Creek
Mining Company” (GCMC), a
50:50 joint venture between :
NovaGold Resources Inc. and R340500E e

Teck Cominco Ltd. The Galore Creek district -
(after NovaGold Resources Inc., 2007)
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Key

Megacrystic orthoclase and
plagioclase-phyric monzonites

B

- Polymictic hydrothermal breccias

Orthoclase (and pseudoleucite)
-phyric syenites

Sedimentary and volcaniclastic
rocks

|:| Undifferentiated volcanic rocks

- Orthoclase-phyric trachytes

Triassic to early Jurassic

| Palymictic sillslenes 1o
sandstones, and conglomerates

- Augite-phyric basalls

Contact relationship unknawn
T (Presumed interfingering)

Structural key
D Location of logged DDHs
m e mm Resource-outling (inferred)

sensss=s=s  Faults (infermed)

- ¥ Thruslor reverse faull
—_— Antiform
+ Synfﬂrm
Micko, in prep.
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— 351150E
— 351450E
351750E

—}— 3se000E

Quaternary
|:| Overburden, glacial till

Upper Triassic rocks of the Stuhini Group

Felsic syenite

Intermediate monzodiorite

Mafic diorite

Plagioclase-phyric monzodiorite

Megacrystic orthoclase and plagioclase-phyric monzonite
Polymictic, garnet-diopside-cemented breccia

Orthoclase (and pseudoleucite)-phyric syenite
Pseudoleucite-phyric syenite

Orthoclase-phyric trachyte (sub-volcanic intrusion)
Pseudoleucite-phyric trachyte derived volcaniclastic rocks,
siltstone, sandstones and conglomerate

Augite-phyric basalt

Hornblende and plagioclase-phyric basaltic andesite
Monomictic siltstone to sandstone or altered chert
Fault line *45-60°"W*
Diamond drill-hole trace

*
o
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E % : Y y § Potassic (orthoclase, biotite, magnetite £ hem)
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Garnet, diopside + anhydrite )
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chlorite, epidote, carb. £ muscovite)
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Alteration assemblages and sulfide distribution

Potassic alteration assemblage mmmmm Bn>Cp
(includes orthoclase, specular mmmm= Cn>Bn
hematite, biotite, magnetite) P

Chl + mus

Calcic alteration assemblage (garnet, Py >Cp
diopside}

Propylitic alteration assemblage

(epidote, chlonte, carbonate, sericite) From Micko. in F)rep




Sulfur isotopes
distribution (NGL)
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Mt Milligan Oy
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590 Mt at 0.193 % Cu and 0.35 g/t Au
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T Mount Milligan

P. Jago, MSc

= WBX zone = Cu-rich, Au-poor

/\

Geoscience BC

1435000

Plan provided
by Placer
Dome Inc.

1
= MBX zone = Cu- and Au- rich ]
e
- “66" zone :_CU'pOOF,Au-rich )\ “‘
F Y To 8] S 17
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EI Triassic-Tertiary sediments

|:| Altered andesitic host rock
D Quartz monzonite - monzodiorite

|:| Upper Trachyte
D Trachyte (tephriphonolite)

D Andesitic volcanic / volcaniclastic rocks

l:l Takla Group volcaniclasic, fine clastics
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cross-saction hinge Er.msssamn hinge
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Jago, 2008
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MDRU  Alteration geometry with

i Dt ore grade Gedscience BC
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; IC\S/Igler”Ce)};eek Subaqeouspyroxne pyrlbasalts
3. Cu Mountain
4: Mount Milligan
5: Red Chris
4 6: Lorraine
1
2 = \
N
— T T T Nicola Group,
3 6 T Tackla Group,
X
X X
X X X X X X X
Nicola, Takla, Stuhini groups Intrusive rocks

. Proximal Basalts - Silica saturated monzonite

Magnetite rich
g |:| Silica undersaturated monzonite
|:| Medial facies basalts

I:l Fine grained basinal facies

E Carbonate rocks L )

~500 m
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Magnetic Susceptibility as
Proxy for Oxidation State

/A

Geoscience BC

Highly oxidized parts of the arc are more likely to host a Mt. Polley
Oxidized rocks tend to be more alkalic
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Magnetic susceptibility *10° Sl units

o

Ongoing MDRU research; Bissig et al. 2010
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Increasing oxidation state

Mt. Milligan and NE of
Bridge Lake

group 1

Auglte Wlthout magnetlte
inclusions




Magnetic Susceptibility, Host rocks

Magnetic susceptibility
generally low (>10*10-3 SI)
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Ongoing MDRU research; Bissig et al. 2010
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Mount Polley: Relatively high magnetic intensity in Nicola Gr. volcanic rocks
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Low : 55648.089844



MDRU .
xg}%\\ QUEST_ Aeromagnetic P
s v Signatures Gedscience BC

Mount Milligan: Generally subdued magnetic intensity in volcanic units.
Mag high corresponds to mid Jurassic (169 Ma) intrusion
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