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1. Background
Strain localisation and fabric development in the lower crust 

is controlled by the active deformation mechanisms. 

Understanding the driving forces of such deformation aids in 

quantifying the stresses and rates of the deformation 

processes. Here we show that diffusion creep plays a major 

role in deformation of gabbro lenses at upper amphibolite 

facies conditions. 

2. Geological context
The Kågen gabbro intruded the 

Vaddas Nappe at 439 Ma at 

pressures of 7-9 kb temperatures of 

650-900°C and depths of 26-34 km 
3(Getsinger et al., 2013, G ). 
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3. Sample description 
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F: 125/35
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The margin of the Kågen 

gabbro on south Arnøya is 

made up of undeformed 

gabbro lenses with 

mylonites wrapping around 

them.
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4. Microstructure

Low strain
Partial metamorphism 

of gabbro, strained 

cpx with amph rims. 

Mid strain
Cpx grains more 

elongated with more 

amph replacement. 

High strain
Alternating amph and 

plag layers, cpx 

completely replaced.
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5. Crystallographic analysis
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6. Grain shape parameters

Amphibole:

Grain size increases as 
strain increases.

Grains become more 
elongated at high strains.

Plagioclase:

Grain size decreases as 
strain increases.

Grains become slightly 
more elongated at high 
strains.

0

0.2
0.4
0.6

0

0.2

0.4

0.6

0

0.2

0.4

0.6

Grain orientation

amph
plag

amph
plag

amph
plag

Low strain Mid strain High strain

10 100
Grain size (µm)

0 

5 

10

L
o

w
 s

tr
a
in

R
el

at
iv

e 
fr

eq
u
en

cy
 (

%
)

Grain size (µm)

0 

5 

10

M
id

 s
tr

a
in

R
el

at
iv

e 
fr

eq
u
en

cy
 (

%
)

Grain size (µm)

0 

5 

10

H
ig

h
 s

tr
a
in

R
el

at
iv

e 
fr

eq
u
en

cy
 (

%
)

Grain size distribution
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7. P-T conditions
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Amphibole and plagioclase reach grain size 
equilibrium in the high strain areas.
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Similar P-T conditions,
regardless of strain

intensity.
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8. Kågen gabbro evolution
When deformation and 
mineral reactions occur 

simultaneously, strong rocks 
can become mechanically 

weak. 

Processes like dissolution 
precipitation creep allow the 
rocks to deform plastically at 

lower temperatures. 

Furthering our 
understanding of the 

deformation mechanisms 
active in mafic rocks allows 
us to better understand the 

processes that may be 
occurring deep in the crust 
in actively deforming areas.
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