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» Gold deposit with similar characteristic than orogenic
gold-only deposits, but having significant
concentration of other metals (Co, Cu, Ni, U, REE,
Sb, Ag)

« Typically occuring in intracratonic settings

* Finland (Kuusamo belt, Perdpohja belt, Central
Lapland belt

« Sweden (Pahtohavare)
» USA (Blackbird)

« Australia

* Norway

» Debate about the classification
 10CG
« Skarn
« VMS
» "Blackbird type”
« Orogenic

Perapohja
Belt

Belt
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Tourmaline is a common mineral in the Finnish
Au-Co deposits

Occurring as disseminated, bands, breccias
within the mineralized rocks

Composition of tourmaline reflects the host rock,
P/T, and composition of the hydrothermal fluids

As a major sink for boron, tourmaline B-isotope
signature can be used e.g. as a proxy for
mineralizing fluids

Ranta et al., 2017 Tapio et al., 2021
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Case Rajapalot Au-Co deposit

« > 1 million 0z Au-Co deposit located in Arctic
circle in northern Finland

» Discovered initially 2008 as Au-U rich rocks were
found from the area with best hand sample
containing over 30 000 g/t of gold

66.5‘-3|5

: Rajapalot

Central Lapland granitoid complex
undefined granite and migmatite
Undivided gneisses
and metasedimentary rocks

Photos: Courtesy of Mawson Oy
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Case Rajapalot Au-Co deposit
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["\:"'] « In 2012 discovery of the Rajapalot area with Au-Co 8 km
east from the initial Au-U discoveries

Central Lapland granitoid complex o
undefined granite and migmatite 66 5._3f

Undivided gneisses

a)

.. Rajapalot
Haaparanta Au-Co
syite =

Ranta et al., 2021

Vaystaja bwarlupperlssdﬁnanhm Martimo suite]
() Ristivuoma, Uusivirka suite
Tapio et al., 2021
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| Case Rajapalot Au-Co deposit
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[U\:'J] « Tourmaline is abundant mineral within and adjacent to the
mineralized interval
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| Case Rajapalot Au-Co deposit
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@ a Elbaite b G2 iadicoatite
1: Li-rich granitoid pegmatites and aplites

2: Li-poor granitoids and their associated pegmatites and aplites
3: Fe™-rich quartz-tourmaline rock:

4: Metapelites and p: coexisting with Al-saturating phases
5: Metapelites and psammites not coexisting with Al-saturating phases
8: Fe”-rich quartz-tourmaline rocks, calc-silicate rocks and metapelites
7: Low-Ca metaultramafics and Cr,V-rich sediments
8: Metacarbonates and metapyroxenites
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Case Rajapalot Au-Co deposit

X-vacancy

» Using compositional data (EPMA), elemental subsitution

trends can be investigated

« Commonly in oxidizing settings Fe3* replaces Al**in

tourmaline
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Case Rajapalot Au-Co deposit
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Case Rajapalot Au-Co deposit
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« Na values indicate that the tourmaline crystallizing fluids
fluids were not highly saline (confirmed by FI study of
tourmaline)

Ranta et al., 2018
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LA-SC-ICP-MS in-situ trace elements can be used to
further look at the characteristics of tourmaline species

VINDb

Case Rajapalot Au-Co deposit
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Case Rajapalot Au-Co deposit
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N
Au mineralization §§§'§§
NN
AN
AN Type 1 (n=43)
NN B Type 2 (n=8)
M
N
‘ RN
_ o _ o N
» Mineralization related tourmaline shows similar boron j NN
isotope signature with 1.78 Ga tourmaline rich pegmatitic : Nnng
granite within the area. ANV NN

« Gold mineralization is dated ca. 1.78 Ga (molybdenite Re- »| Toumaline:granite
Os) :

(n=15)

Ranta et al., 2017 University of Oulu



Case Rajapalot Au-Co deposit
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» More extensive study of tourmaline from the area revealed
wide range of boron isotope values from 4 different
textural types of tourmaline

» Fractionation modelling indicates two fluids sources with
distinct initial 31'B values

a} Boron fractionation (&''B; -8%., constant T) b ) Boron fractionation (518, -1%e, constant T)
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| Case Juomasuo Au-Co deposit
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Suomujarvi
Complex

Kayla-Konttiaho
anticline

+ Initially found from 1950's : (G
.’ N 'a}:;‘:

» Several Au-Co rich occurrences within the
Paleoproterozoic supracrustal Kuusamo belt

* Tourmaline is common mineral associated with the
mineralized intervals

- 2.4 Ga Layered mafic intrusions

0 50km
L 1 1 1 L |

28°30’
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« Several textural types of tourmaline were identified

« Elemental substitutions indicate FeAl_; substitution
implying oxidizing environment for some of the
tourmaline types (Type 1 and Type 4)

* Na values are relatively high, indicating saline fluids

Tapio et al., 2021
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Case Juomasuo Au-Co deposit
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Putting it all together
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Palokas Au-Co Kuusamo Au-Co-Cu-(REE)-U

S / Diopside-tremolite
.

: Albite matrix
u

V4
/

Albite matrix
X : //

A
A

Extensive regional albitization that predates the Au mineralization

Tapio et al., 2021
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Putting It all together
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Anhydrite
Gypsum
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Indications of Paleoproterozoic evaporites
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Putting it all together
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Multi-mineralized evolution with Au-only, Au-Co, Co-only associations shown by the whole-rock and in-situ
trace elements
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Putting it all together
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["\:'-'] Metamorphic Molybdenum mineralization
D5 D4"Ba.02 D1 in Kivilompolo
This study —— ' ‘ Molybdenite Re-Os ages
[ $ Garnet-mica gneiss

Garnet Sm-Nd cooling age

: : : : Granites and leucosomes
Ranta et al. (2015) 'D:L__I- : ; : s = Zircon U-Pb age

|_:| Mica Schist Detr. zircon max. U-Pb age

t‘* Molybdenite Re-Os ages

Galena, altaite
Pb-Pb max. model ages

_i._ . Albitized granodiorite
. monazite U-Pb ages

Molnar et al. (2017) ——

Molnar et al. (2015) ——— (]

Cook et al. (2019) s 2

X

5 5 5 . Uraninite
] " " 0T
Molnar et al. (2017) : : : Pb/™Pb ages

1650 1700 1750 1800 18501900 1950 2000 2050 2100 2150 2200
Au mineralization in Primary uranium

Rompas and Palokas Age (Ma) mineralization in Rompas Au
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