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Microstructures and deformation temperature of carbonate mylonites in Shajigami shear zone
at eastern margin of Abukuma Mountains, Northeastern Japan
Hiroaki YOKOYAMA1, Jun MUTO1, Hiroyuki NAGAHAMA1 , (1) Department of Earth Science, Tohoku University, Japan

Geological setting Result Discussion
◆ Deformation mechanism

200-300 ˚C

Ø Twin morphorogy (Burkhard, 1993)

Ø Illite crystallinity

◆ Deformation temperature

150-300˚C
> 200˚C

> 250˚C
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TypeⅠ TypeⅡ TypeⅢ TypeⅣ

< 300˚C

◆ Shajigami shear zone
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Sample location

Ø Small shear zone 
between two large 
strike slip faults

We estimate the deformation
environment of strike-slip shear
zone of the Eurasian continental
margin in Middle Cretaceous.
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(Plastic regime: Renner et al., 2002,  Brittle regime: Mohr-Coulomb yield criterion)

◆ Microstructure
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d: 18.2 µm
σ:  48MPa

Strain rate ≈ 10-14
Differential stress 35~80 MPa

(Piezometer; Platt & De Bresser, 2017)

Eurasian continental margin (100–85 Ma)

Ø dextral strike slip 
Modified afterf Watanuki et al. (2020) Izanagi plete 

d: 17.0 µm
σ:  51MPa 200µm 125µmz



Geological settings
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◆ Shajigami shear zone and carbonate mylonites

Tateishi Fm.

Mano Fm.

Ainosawa Fm.

Metamorphic rocks

P
er

m
ia

n
C

ar
bo

ni
fe

ro
us

La
te

 D
ev

on
ia

n
P

re
-D

ev
on

ia
n

conformity

unconformity

unconformity

unconformity

130 m

125 m

80 m

E
ar

ry
 C

re
ta

ce
ou

s

Takanokura Fm.

Granitoid

Intrusive rocks
Soum

a Paleozoic Form
ations

Stratigraphic relationships

Origin of the
carbonate mylonites

Loc.1

Loc.2

Loc.2

Loc.1

Developed foliation
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Deformation temperature
1. Illite crystallinity

2. Deformation twin morphology

𝑇 = 353 − 206 × IC
Limestone

Granodyorite

Mudstone

Sandstone

Sample location Natural sample IC velues (Δ˚2θ)

measured calibrated

Sample DRY EG DRY EG temperature(℃)
18041714 0.254 0.226 0.325 0.272 296.9
20112104 0.290 0.294 0.406 0.394 271.8

Metamorphic temperature using illite crystallinity (Mukoyoshi et al., 2007)

150-300˚C > 200˚C > 250˚C< 200˚C
Burkhard (1993), Ferril et al. (2004)

SN01

TypeⅡ and typeⅢ are widely seen in 
each sample

Ø The upper limit of deformation temperature ≈ 300˚C

Ø The deformation temperature range
200-300˚C

We used ethylene glycol 
treated sample calibrated by 
standard  sample as IC value

From the above result, we estimated the deformation temperature range 200-300˚C.



Deformation mechanism
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We use the dynamically recrystallized grain size
piezometer of Platt and De Bresser (2017).

Assuming a deformation temperature of 250°C, the
strain rate is ≈ 10-14.

Deformation mechanism map using flow lao of
Herwegh et al. (2003) in GSS creep and Renner et
al. (2002) in GSI creep.

We estimate the deformation environment of strike-slip shear zone
of the Eurasian continental margin in Middle Cretaceous.
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