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Supplementary figures
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Figure DR1. A: Map showing the approximate distribution of the Chichibu Terrane in
southwest Japan and the location of the study area (modified after Nishi, 1994). B:
Geologic map showing the location of the studied section on Ajiro Island
(33°4'12"N/131°55'11"E). The stratigraphic top and bottom of the Shakumasan Group
are truncated by thrust faults. The tectonic slices are repeated due to thrust faulting

during subduction and accretion within the accretionary wedge (Matsuoka, 1992).
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Figure DR2. Time—stratigraphic summary of the Shakumasan Group in the Tsukumi
area, western Kyushu, Japan, modified after Nishi (1994). Radiolarian chert of the
Shakumasan Group is considered to record the sedimentary history of an oceanic plate
prior to accretion at the trench (Matsuoka, 1992; Nishi, 1994). Vertical bar labeled AJR
indicates the approximate age range of the studied section on Ajiro Island. Triassic and
Jurassic radiolarian zones are from Sugiyama (1997) and Matsuoka (1995), respectively.

Radiometric ages are after Ogg et al. (2008).
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Figure DR3. Lithologic column and stratigraphic distribution of selected radiolarian

species in Lower to Middle Triassic chert. Triassic radiolarian zones are from Sugiyama

(1997). Radiometric age data are after Ogg et al. (2008).
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Figure DR4. X-ray diffraction patterns for diffraction angles (26) from 10° to 100° and
secondary electron micrographs of I-type (A, B) and S-type (C) spherules and unmelted
micrometeorite (D). Abbreviations: M = magnetite or maghemite; MW =
magnesiowiistite; H = hematite; Aw = awaruite; O = olivine; Px = low-Ca pyroxene; Qz
= quartz. The quartz peaks for the unmelted micrometeorite are derived from chert

fragments on its surface.



Supplementary table

Table DR1. Sedimentation rates of the Anisian shale in the Middle Triassic chert

succession.

Sedimentation Sedimentation Time interval Total thickness Total thickness

rate ratio rate of shale of shale of chert
K a, (mm kyr™") T (kyr) A (mm) B (mm)
10 0.55 8900 3705 11998
100 0.43 8900 3705 11998

Note: To estimate the average sedimentation rate of the Anisian shale, we measure the
thickness of 625 shale beds and 625 chert beds for the Anisian (Table DR1). The
sedimentation rates for shale and chert, a, and a,, is calculated by the following
equations (Sugiyama, 1994), under the assumption that the sedimentation rates were

constant within cherts and shale, respectively,

T=Ala+B/a, (D)

A=A, 2)
i=1

B=YB 3)

where 7 is the total number of beds counted, 7 is the time interval for the Anisian, and A,
and B are the total thickness of the Anisian shale and chert, respectively. Here the

sedimentation rates for chert and shale is given by

a, = Kal, (4)

where constant K corresponds to the ratio of the sedimentation rate of shale to that of
chert. Constant K value of 10 to a maximum value of 100, because the shale bed has a
much slower accumulation rate than the chert bed, based on the 10-100 times higher
abundance of magnetic microspherules of probable extraterrestrial origin in shale than
in chert (Hori et al., 1993). Finally, the average sedimentation rate of the Anisian shale,

a,, is calculate by

a=A/T+B/KT. (5)



Table DR2. Bulk composition of the Anisian micrometeorites.

530-133 530-2 530-31 583-34 396-3 560-1
Tyns . Unmelted. S-type S-type G-type I-type [-type
Micrometeorite spherule spherule spherule spherule spherule
Analysis point 6 5 5 6 5
Sio, 36.69 31.39 39.13 18.55 0.10 0.80
TiO, bd 0.02 0.10 0.07 0.02 0.10
Al,O, 1.68 1.64 2.09 417 0.03 0.41
FeO* 25.17 36.24 28.95 71.74 78.04 85.69
MnO 0.23 0.27 0.49 0.12 0.09 0.06
MgO 22.50 19.38 21.84 0.26 0.08 0.10
Ca0 1.39 0.21 0.46 0.32 bd 0.01
Na,O 0.34 0.02 0.20 0.65 0.04 0.08
K,O 0.11 0.04 0.24 0.12 bd 0.12
Cr,0, 0.39 0.71 0.25 bd bd 0.24
NiO 3.87 1.84 241 0.02 9.57 1.26
P,0s 0.07 0.04 0.05 0.13 0.06 0.09
SO, 0.19 bd bd 0.18 0.04 0.02
Total 92.64 91.81 96.21 96.34 88.13 88.97

FeO™ Total iron as FeO. bd: below detection.
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