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Cockburn River — Rowley River
Direct Shipping Iron Ore Prospects

* Location and regional geology
* Prospect geology

e Structure
e Stratigraphy
* Geochemistry
 Ongoing and Future Work
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Regional Geotectonic Setting

e Northwestern Churchill Province
* Noearchean Hearne craton
e Mesoarchean Rae craton

* Bound to the north by Paleoproterozoic Thelon Tectonic Zone
and Archean Queen Maud Block

* Bound to the south by Paleoproterozoic Baffin Orogen
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: Phanerozoic cover
_! Intracratonic basins (ca 1.7 Ga)
D Mueltin granite {(1.76-1.75 Ga)
B Hudson granite (1.85-1.81 Ga)
B Granitic piutons (1.87-1.85 Ga)

12| Granitic piutans (2.0-1.9 Ga)
Snowhird leclonic zone
granulites
Trans-Hudson inlernides
mostly (1.91-1.81 Ga)

& 2.1-1.8 Ga sedimeniary rocks /

D Hurwitz, Amer groups
[2.45-1 9‘ Ga)
Graenstone ball /
12.7-2.6 Ga)

[H Archean granitoid /
gneiss (Rae, Hearna) |
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Regional Geotectonic Setting

e Baffin orogen represents northeastern portion of
the Transhudson orogeny

e Sutured the Superior Province with the Churchill
Province

* Deepest crustal exposure = Dexterity Granulite
Belt

* Bounds the Foxe fold and thrust belt
* Immediately footwall to the Isortoq Fault Zone
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Jackson and Berman, 2000
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Tectonic Framework of North Baffin

* Affected by three Archean crust building events
 3.0—- 2.8 Ga, overprinted Mesoarchean basement

e 2.76 — 2.63 Ga, deposition of supracrustals
* MRG, WLG & PAG

e 2.55-2.5Ga, cryptic high-grade event
1.9 -1.8 Ga, Baffin orogen

* Three stages

TBaffinland



Iron formations through time

Gara}és Formation, Brazil Itabira Group BIF,
Quadrilatero Ferrifero, Minas Gerais, Brazil

Canadian

a greenstone belts;
Yilgarn Block, W.A

Hamersley
Group, WA, Transvaal Supergroup, 5. Africa

1,// Lake Superior Region, USA

‘/I'f.rimy Rog series, Ukraine
Labrador Trough, Canada

Mova Lim
Group BIF,
Brazil

Zimbabwe,
S. Africa; Ukraine;
Venezuela, Brazil;

Abundance of BIF Relative to
Hamersley Group BIF as Maximum

Western Australia Frere Formation Rapitan ~
Gk |IFs, Nabberu Urucum
Isua, Basin, Western Damairs
West Australia
Greenland
| | . | |
4.5 4.0 3.0 25 2.0 1.0 0.5 0

Ga Klein, 2005
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Phanerozoic cover
Mezoproterozoic sediments
Paleoproterozoic Piling Group

Paleoproterozoic charnokite

Archean and/or Paleoproterozoic
granite

Archean granite

-
D Quartzite
@

Iron-formation
Mafic volcanic rock

T Ay

_t _ Normal fault
Tick on downthrown side
OPx-in isograd
Tick on high-grade side
|~ Dextral fault (see Fig. 5)
~ Defined by magnetic pattern
Thrust fault
Teeth point to hanging wall
Compiled geochronology

® s71gy U/PD Ziron age (TIMS)

@ 2688p U/Pb zircon age (SHRIMP)
p: plutonic, v: volcanic, d: detrital

Mineral showings 2758 803 2 . -

X lronore @ Gold o A i : 'iIomtrés

© Copper @ Lead-zinc / ’ - ; ) P ‘ -

@ Carving stone y 1:14500 QQO

— A

Johns and Young, 2006
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Rowley River
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Rowley River

TBaffinland
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Rowley River Stratigraphy

Garnet Grunerite amphibolite
Cordierite-cummingtonite-sillimanite IFM

HG & conventional BIF; grades laterally

Garnetiferous straight gneiss/migmatite

K-spar metasomatized straight gneiss

Mixed mafic-felsic basement gneiss

'A'Baffinland
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Rowley River Stratigraphy

- Garnet grunerite amphibolite

'A'Baffinland
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Rowley River Stratigraphy
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Rowley River Stratigraphy

Cordierite-cummingtonite-sillimanite IFM
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Rowley River Stratigraphy
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Andalusite, sillimanite, Sillimanite lathes,
cordierite & magnetite cummingtonite & grunerite cummingtonite,
grunerite & cordierite
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Rowley River Stratigraphy

TBaffinland
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Rowley River Stratigraphy

High-grade iron ore
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Rowley River Stratigraphy

High-grade iron ore
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Rowley River Stratigraphy

High-grade iron ore
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Rowley River Stratigraphy

Garnetiferous straight gneiss/migmatite
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Rowley River Stratigraphy

K-spar metasomatized straight gneiss
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Rowley River Stratigraphy
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Rowley River Stratigraphy
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Cockburn River




ckburn River
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Cockburn River

K-metasomatized parageniss
Garnet chlorite schist
Psammitic wacke, locally garnetiferous

BIF

High-grade martite ore

Ultramafic rock
Amphibolite, including quartz-horneblend gneiss

K-metasomatized parageniss

TBaffinland 31



Cockburn River
I ¢ K-metasomatized paragneiss
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Cockburn River
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Cockburn River
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ockburn River

Baffinland
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Cockburn River

High-grade martite ore
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Mineral Deposit Research Unit|
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Cockburn River
N

High-grade martite ore
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Cockburn River

Baffinland

Ultramafics
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Cockburn River
N

Quartz horneblend gnelss

TBaffinland
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Major Oxides in BIF
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Cockburn River Normalization

Lithology
® eBIF

® HG
® VHC

10 -

Samples/Protolith BIF

0.1

Major Oxides
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Rowley River Normalization
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Major Oxide Normalization
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Rare Earth Elements in BIF
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REE C1 Chondrite Norm (Sun and McDonough, 1995)

REEs [Missing: Pm Lu]
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Cockburn River REEs

Lithology
® eBIF

® HG

® VHC
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AR R R R\ S N

TBaffinland 16



Rowley River REEs
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Select Mineral Speciation

Amphibole Speciation Garnet Speciation

Wollastanite Almandine

Actinolite

Cummingtonite-grunerite 10

/ Ty Fad i \
10 20 30 40 EE 60 70 80 %0 10 20 30 40 50 60 70 80 %0

Anthophyllite Grunerite  Pyrope Spessarting

Athophyllite
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Ongoing
& Future Work




2015
Spring 2015
Geochronology course at UWO

Petrographic analysis and data interpretation from 2014 field
season

Summer 2015

Fieldwork with Baffinland
Writing

Fall 2015

P/T Diagram construction
Mass balance determinations
Writing

TBaffinland



2016/2017
* Spring 2016
* Geochronology
* Writing
* Summer 2016
* Fieldwork with Baffinland
* Writing
* Fall 2016/Winter 2017
* Finish writing
* Defense

TBaffinland






