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P-T conditions of the Upper Cretaceous Inui mélange in the Shimanto Belt of the
Akaishi Mountains, eastern Southwest Japan: constraints from fluid inclusions

Yukiko Suciyama', Ken-ichi KaANO' and M. SATISH-KUMAR'

Abstract Pressure and temperature (P-T) conditions of syn- and post-mélange formations of
the Inui Melange in the Shimanto Belt, Akaishi Mountains, were estimated by fluid inclusion
analysis. The Inui mélange is mainly of tectonic origin and was formed along a decollement
in a subduction zone in the Late Cretaceous to the earliest Paleogene time. Several stages of
vein development during the syn- and post-mélange formations were recognized. Fluid inclu-
sion analyses were carried out on syn-mélange quartz veins and a post-mélange quartz vein,
classified based on the cross-cutting relationships with mélange fabrics such as
pressure-solution cleavages. The P-T conditions of the syn-mélange veins were in the range
of 200 MPa to 320 MPa and 140°C to 240°C, whereas those of the post-mélange vein were in the
range of 290 MPa to 350 MPa and 210°C to 290°C. Assuming the water depth between 0 to 6,000
m and total fluid pressure was equal to lithostatic pressure, the geothermal gradient of the
syn- and post-mélange formations were estimated to be between 15C/km and 30°C/km. This
geothermal gradient is characteristic of sediment-dominated subduction zones.
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Fig. 1 Tectonostratigraphic division of the Shimanto Belt (in-
set) in the Akaishi Mountains (a), and simplified geologic
map of the Inui Group around the sampling area (b).
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Fig. 2 Photographs of polished slabs of the Inui mélange cut perpendicular to the scaly foliation and parallel to the lineation (XZ
section). (a) Ofudayama sample that contains angular sandstone clast. (b) South Sensu sample that contains lensoidal sand-
stone clasts, and have pinch-and-swell-structures and distinct composite planar fabrics showing dextral shear. White rectan-
gle in each sample represents the part of the vein selected for fluid-inclusion analyses.
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Fig. 3 Occurrence of mineral veins. (a) Photomicrograph of crystal and secondary ones (array of smaller inclusions in-
Sz quartz vein showing crosscutting relationships with pres- dicated by arrows). C and W indicates methane and
sure solution cleavages (black curvilinear lines) and filled by water-rich primary inclusions, respectively.
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Fig. 5 Examples of Laser Raman spectroscopy. (a) Meth-
ane-rich inclusion from the sample South Senzu-e. (b)
Two-phase inclusion from South Senzu-e vein containing wa-
ter and small quantities of methane.
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Fig. 6 Histograms showing homogenization temperatures of methane monophase inclusions (a), and that of water-rich biphase

inclusions (b).
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Fig. 7 Sketch of a thin section showing occurrence of fluid in-
clusions and distribution of homogenization temperatures
(numerals in ‘C) in a single quartz crystal (South Senzu-e).
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Table 1 Results of fluid-inclusion analyses.
Sample Stage n Ty-C (C) n T»-H (°C) Trapping Pressure (MPa) Depth (km)  Geot Gr (C/km)
OY-f syn 41 —124.8 19 140 (—1.6/+105.8) 197.7 (—1.2/+65.8) 6~11 17~29
SZS-a syn 45 —130.8 2 190 (—0.0/+6.6) 252.8 (—0.0/+4.7) 8~11 18~24
SZS-i syn 38 —141.8 17 180 (—5.1/+39.4) 291.8 (—3.8/+29.9) 10~13 15~20
SZS-e post 65 —136.9 17 240 (—31.0/+49.0) 3139 (—22.4/+35.2) 10~15 17~24

0Y, Ofudayama; SZS, South Senzu; syn, syn-melange formation; post, post-melange formation; », number of analysed inclusions
T»-C, homogenization temperature of methane inclusion (cooling); 7»-H, Homogenization temperature of water-rich inclusion (heat-
ing) Depth, estimated depth from sea-bottom at lithostatic state; Geot Gr, geothermal gradient at lithostatic state.
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