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Nikkaluokta

The Scandinavian Caledonides are com-
posed of series of allochthons separated
by major shear zone (e.g., Gee et al.
2008):

- Autochthon

- Parautochthon

- Lower Allochthon

- Middle Allochthon

- Upper Allochthon

- Uppermost Allochthon

The Seve Nappe Complex (Middle Al-

0 5

lochthon) in the Kebnekaise region in-

10 km

Koli Nappe Complex Unspecifed

Seve Nappe Complex
- Aurek gabbro (c. 615-610 Ma)

Garnet-mica schist and quartz-feldspathic
gneiss with intercalations of marble and
amphibolite (Neoproterozoic)

Kebnekaise terrane

Kebne dyke complex (c. 610-600 Ma).
Amphibolitised gabbro and dolerite dykes,
rare ultramafite. Red: sparse dykes and
sheets of granite, granodiorite, plagiogranite
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Marma terrane
Vassadorru igneous complex (c. 845 Ma): @ C. 443 Ma (Ekestubbe 2004)

: Gabbro
Granite (Vistas Granite)

Vierru¢ohkka amphibolite

Leavasvaggi Gneiss (Neoprote-
rozoic). Quartz-feldspathic
gneiss, often mylonitic, with
lenses of calc-silicate gneiss and
bands or boudins of metadolerite

Scale 1:250 000

cludes the Kebnekaise and Marma ter-

Unspecifed

Unspecified

Sarv nappe equivalents

Lower Allochthon Unspecified
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Autochthonous Rock Units

“Ar/**Ar muscovite geochronology

@ c. 435 Ma (Andréasson et al. 2018)

U-Pb titanite geochronology

c. 487 Ma (Andréasson et al. 2018)

480-449 Ma (Baird et al. 2022)

U-Pb zircon geochronology

c. 481 Ma (Baird et al. 2022)

ranes.

Other Rocks in the Middle Allochthon Kebnekaise terrane Comprlses the

Kebne Dyke Complex (KDC). The age
of emplacement ranges between c. 608
to 596 Ma (e.g. Baird et al. 2014).
Marma terrane: consists of the Vas-
sacorru Igneous Complex (VIC), Vier-
rucohkka amphibolite (VA), and Leav-
asvaggi Gneiss.

Fig. 1. Geological map of the Kebnekaise Mts area Calleagri
et al. (in review); modified after Thelander (2009).
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i " Deformed Vistas Granite (VIC; VST-10B).
" Comprises mineral assemblage: Qz + PI +
| Ms + Bt + Crd + Kfs + Grt * [Im. VST-10Ais a
4 felsic dyke intruding VST-10B.

gl VIC gabbro (VST-8C) intruded by a granodi-
¢ oritic dyke (VST-8A). Gabbro mineral assem-
| blage is Pl + Cpx + Bt + Amp. VST-8A as-

e semblage is Pl + Kfs + Bt + Qz + Cpx.

4 Gneiss (KB17-14b). Assemblage of Qz + Ky

+ Ms + Grt + Bt + Pl + Kfs £+ Rt + Gr.

Banded amphibolite (GUO1). Melanocratic

layer: Amp + Ttn + Qz + Pl + Ms + Bt. Leuco-
cratic layer: Grt + Pl + Qz + Ttn + Ep. White

% arrows indicating melt films around garnet.

Aurek metagabbro (ARK-06; ARK-11). The

mineral assemblage is Grt + Amp + Opx + Pl
+ Rt + Cpx £ Ttn £ lIm £ Qz. Ky-needles are

| found in PI.
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The VIC granitoids VST-10A and VST-8A
display concave up REE patterns similar
to the lower continental crust, as well as
the LREE for the VST-10B. The VIC
gabbro VST-8C shows a similar pattern to

N-MORB composition, with enriched
LREE. VST-8C trace element composi-
tion plots in the N-MORB field, with rela-
tive enriched Th/YDb ratio.

Fig. 4. Geochemical analyses of the VIC rocks Callegari et al. in
review. Vistas Granite and dolerites samples from Paulsson and
Andréasson (2002) and by Andréasson et al. (2018).

Magmatism and metamorphism of the Marma Terrane,
Kebnekaise region, northern Swedish Caledonides
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VST-10B: Eighteen rims define a

Concordia age of 863.9 % 3.

4 Ma.

The HREE slopes are steep. The

Th/U ratios range from 0.08 to 0.71.

VST-10A: Eighteen rims define a

Concordia age of 840.3 + 7.

1 Ma.

The HREE slopes are steep. The

Th/U ratios range from 0.02 to 0.70.

VST-8C: Ten zircons define
cordia age of 855.9 * 2.9 M
HREE slopes are steep. Th

a Con-
a. The
e Th/U

ratios range from 0.67 to 1.37.

VST-8A: Thirty-eight zircons define

a Concordia age of 850.1 *

1.2 Ma.

The HREE slopes are steep. The

Th/U ratios range from 0.18 to 0.79.

KB17-14b: Five rims define

a Con-

cordia age of 834.6 * 8.1 Ma. The
HREE slopes are shallow. The

Th/U ratios range from 0.02 to 0.47.

GUO1: Five zircons define a Con-
cordia age of 626.3 * 6.9 Ma.

Seven zircons define a Con
age of §98.8 * 2.8 Ma. The

cordia
Th/U

ratios range from 0.33 to 0.83.

Concordia age of 609.3 * 1.

y-five zircons define a

6 Ma.

The HREE slopes are steep. The

Th/U ratios range from 0.28

to 0.65.

Fig. 3. LA-ICP-MS results for U-Pb zircon geochronolo-

gy. Wetherill concordia diagrams (left and m

iddle col-

umns); chondrite-normalized REE patterns (right

column). (Callegari et al. in review; in prep.)
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— Fig. 5b. U-Pb in-situ
monazite geochro-
nology for the mylo-
nitic orthogneiss.
) Lower intercept at c.
c. 480 Ma 443 Ma interpreted
‘ ] . as the age of the

Fig. 5a. P-T esti- metamorphism

mates from the Keb- Lower intercept: |during the collisional

nekaise region. - stage from Callegari
442.7 £ 19.9 Ma |S'@9 garl
Kb14-17b and | let al. (in review).

VST-10B estimates
from Callegari et al.
(in review); ARK-06
and GUO1 estimates - P-T-t path for the mylonititc orthogneiss (KB14-17b)
from Callegari et al. c. 443 Ma

(in prep).

Upper intercept:
1840.7 £ 7.3 Ma
MSWD: 3.1 n=63
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- Aurek metagabbro (ARK-06) P-T estimates

- Vistas Granite (VST-10B) P-T estimates

c. 443 Ma

Banded amphibolite (GUO1T) P-T estimates

P-T estimates and U-Pb zircon age Vaivanc¢ohkka -
Salmmecohkat Walczak et al. (2022)

P-T estimates of metadolerite for the KDC
Baird et al. (2022)

400 600 800
T(°C)

VIC P-T estimates were obtained combining phase equilibria model-
ling, conventional and trace element thermobarometry. The P-T re-
sults for sample KB17-14b define a clockwise metamorphic path.
GUO1 P-T estimates were obtained using conventional thermoba-
rometry. ARK-06 estimates are calculated using phase equilibria
modelling.

Geochronological results of the Vassacorru Igneous Complex within
the Marma terrane indicate a prolonged extensional event between c.
864 Ma and c. 835 Ma.

REE chondrite-normalized spider diagram for felsic samples indicate
melting of the lower crust. The REE chondrite-normalized for the
VIC gabbro displays N-MORB affinity.

Geochronology and geochemistry suggest that the event responsible
for the emplacement of the VIC is related to a failed rifting attempt
of Rodinia.

The banded amphibolite and Aurek gabbro are related to the real
break-up and opening of the lapetus Ocean. Dyke swarm ages range
between c. 625 Ma to c. 6710 Ma.

The banded amphibolite records high-temperature metamorphism
in the melt stability field at c. 600 Ma.

The Aurek metagabbro record high-pressure metamorphic condi-
tion at c. 480 Ma.

P-T-t path for the Marma terrane calculated for sample KB17-14b.
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