(Draft) EMS'’s views against JAPC'’s claim concerning the fault evaluations of Tsuruga PS site,

EMS on shatter zones in the site of Tsuruga Power Station JAPC’s opinion Refﬁlr:nce
Main texts Issues
<EMS’s views on the claim 3> (Original thoughts)
(1) The operator’ s claim that D-1 fault is not the active fault to be - Though the detected amount is small, hornblendes are broadly distributed in the same horizon
taken into consideration. while Kojaku granites or dolerites which compose the rock mass do not include hornblende.
» (Skipped) Therefore, it is considered to the amphibolite which originate in the tephra.
B - Although somewhat re-deposition of layer is indicated by the repeated change of amounts of B
amphibolite with increasing and decreasing along up and down direction, the lower
occurrence limit is present on or above the bottom of layer®), therefore it is judged that the
bottom of layer® and the lower occurrence limit almost indicate the period in which the
tephra was fallen.
- From the points above, there is not problem in the identification method.
(2) Identification of the tephra by analyzing minerals (Outline of today’s explanation (new data) )
» As for analyzing the minerals contained in tephra, it is general to 1. Stratigraphy of D-1 trench
compare with main components of the several types of tephra to be => Layer(® was deposited in the warm period, while deposit period of layer(® was colder
concerned. However, the operator determined it is the same tephra than layer®.
only by comparing with the tephra, dating back to approx. 120 — 130 2. Regarding hornblendes included in the lower part of layer® and layer®
thousand years ago (the operator calls it ‘Mihama tephra’) and the => Significant difference has been recognized between the hornblende in lower part of layer
identification method is considered to be insufficient. ® and the one in layer® in a result of main composition analysis, although mineral products
are quite little because they are gravel.
(3) Specification of the deposit which contains the tephra => It was identified that the hornblendes produced in the specific layer of the lower part of
» Since the content percentage of the mineral (amphibolite) detected by layer(® was the amphibolite which originated in the tephra.
the lower part of layer® is low frequency which is less than one per - The result of main components => |t was identified that the lower part of layer® was not the re-deposition of layer®) .
3,000 counts, and small amount of the mineral (amphibolite) are analysis has only been compared 3. Hornblendes detected in the lower part of layer®
included in layer®) that is lower level, the operator’s claim that the with Mihama tephra. => There is a high possibility that the hornblendes in the lower part of the layer® is Mihama
lower part of layer® is deposited with the tephra, dating back to 120 - The contents of the minerals is tephra.
— 130 thousand years ago is not reliable assumption. low frequency, and it cannot be => Daisen-Hiruzenpara and BT37 are distributed lower than Sanbe-Kisuki (110-115Ka),
» In order to specify the layer in which the tephra is deposited, it is specified as the layer in which which are the tephra, deposited in the marine isotope stage 5e. 61-78

preferable to recognize volcanic ashes by checking them with eyes. If
it is not available with the eye inspection, there is also a way to
specify the age, applying the method to count the minerals contained
in the tephra in the layer. In that case, it is difficult to specify the
layer in which the tephra is deposited unless large amount of minerals
are contained in the layer while there is significant difference between

the upper and the lower layers.

the tephra is deposited unless
there is a significant difference
between the upper and the lower
layers.

Amphibolite is also included in
layer®).

=> Therefore, it is considered that the lower part of layer® should be the deposit of the
marine isotope stage 5e.
=> Layer(® is deposit in marine oxygen isotope stage 6 or before, with coonsideration that
layer(®) is lower and colder than layer®.
In addition,

- additional analyses are implemented by increasing the survey lines in the D-1 trench in order
to be progress of the reliability.

- the main components are to be identified as for Daisen-Hiruzenbara.

- BT 37 is 127.6ka according to the existing literature though it cannot to be confirmed as it is
difficult to obtain the sample.

(Points to be clarified by EMS)

- Considering the above, is there still the reason that the lower part of layer® and layer(®) are not
respectively MIS5e and M1S6?

- The EMS confirmed that the geologic layer where the deformation of the K fault ran up did not
reach to the silt layer of layer®.

61




Geologic stratigraphy and accumulation era of D-1 trench

1. Regarding geologic stratigraphic sequence of D-1 trench

Investigation for deposits of trench inside
- Dividing stratigraphy into layers as No.D~(@© based on observation of the slope surface.
—Layer® accumulated with eroding layer3 deeply. Sketch, Stratigraphic table
—Layer® consists of lager particle accumulation comparing with layer®.
*Pollen analysis Pollen analysis
—Only layer® and lower part of layer® include pollen at warm period. It has not been detected
-Su;\r:elay;rg .hra (Continuous 10cm sampling on slope surface) Survey of tephra
_>Lay)gr® ir?cludes DKP, upper part of Ial13yerg@ incluges K-Tz. Photo. of horblende =>Layer® accumulated at We}rm period, and Iayer@
—Lower part of layer® and layer® include hornblende, although they are quite little. accumulated at colder period than layer®.

2. Regarding hornblende in lower part of |ayer® and |ayer® = Significant difference has been recognized between the

hornblende in lower part of layer® and the one in layer

. . @ in a result of main composition analysis, although

Study for the origin of hornblendes detected in lower part of layer® and layer® : ™ ’

-Mineral composition ratio in the basement rock of Tsuruga site. = nﬂ'nﬁral prloducts s qUItefllttIe becgulse tlhey EfE gra}/el.
—lIt is confirmed that the basement rock doesn’t include hornblende. The hornblende produced from particular lower part o

Mode analysis

* Analysis of reflective index and main component in two layers Main components analysis Iaye_r@ have been found amphibolite which have the
—The hornblende of layer®) is confirmed to differ from the one of lower part of layer®. origin of tephra.
—Lower part of layer® doesn't include the same hornblende to layer®. =The lower part of layer® have been found that it didn’t
—Values of properties are concentrated in the same for every hornblende of lower part of layer® re-accumulate from Iayer@.

3. The origin of hornblende detected in lower part of layer® =There is a high possibility that the hornblende in lower

part of Layer® is Mihama-Tephra
Study for the origin of hornblendes detected in lower part of layer® and layer® =Both Daisen-Hiruzenpara and BT37 are distributing lower
»Mineral composition ratio in the basement rock of Tsuruga site. than Sanbekisuki(110-115Ka), and these are tephras
—lt is confirmed that the basement rock doesn’t include hornblende. Papers accumulated at Marine Oxygen Isotope Stage 5e.
- Analysis of reflective index and main component in two layers =Therefore, lower part of layer® has to be an
—The hornblende of layer® is confirmed to differ from the one of lower part of layer®. accumulation at Marine Oxygen Isotope Stage 5e.

—Lower part of layer® doesn't include the same hornblende to layer®. =Layer®) is accumulation at Marine Oxygen Isotope Stage
—Values of properties are concentrated in the same for every hornblende of lower part of layer® 6 or before, with consideration that layer®) is lower and

Main components analysis colder than Iayer@.

{Points to be checked with EMS] *In orlde_r t? be prgg;ess ofhreliability, additional surveys are conducted with increasing of
s there a reason that Layer® and Layer@® are not analysis tine at b-1 french.

. -Main components of Daisen-Hiruzenpara will be investigated.
MIS5e and MIS6 respectively, regardless of above -BT37 is 127.6ka according to paper, although we couldn’t confirm with sampling.
results?




D-1 trench (geologic plan drawing)
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/ The sedimentary layers survey have been carried out in the trench.
-stratigraphy classified into @ to @ based on observation of slope

: —layer® was deposited with eroding layer greatly.
—layer@ consists of more coarse-grained deposits compared to layer®.

0 10m
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Geologic stratigraphic sequence of D-1 trench

_ Chronometric indicator
Layer name Color tone Facies
Tephra Pollen
Layer @ Brown Sandy silt with gravel. Contact with lower layer in the _ _
-darkish yellow brown horizontal unconformity surface.
Brown Mainly composed of gravel. Matrix is silty sand.
Layer Stratification structure is partly seen. Coritact with lower -
-yellow orange layer in the horizontal unconformity surface.
Brown Sandy silt with gravel - Silty sand with gravel. Contact .
Layer @ -brownish gray with lower layer in the horizontal uncon%ormlty surface. Including DKP
Humic sandy silt-silty sand Contains lots of wood chips.
Layer ® Gray-dark gray Contact with lower layer in the horizontal unconformity -
surface.
U (Upper part) As.h gray Mainly composed of silty gravel. Including K-Tz -
Pperp -slight yellow orange
Layer Mainly composed of silty gravel. Siltydgravel layer and silt layer
® present discontinuous altération. Erode Iayer@/and contactwith | Including Including pollen
L (Lower part) Ash gray it in the unconformity surface A
_slight yellow orange hornblende at warm period
[ ~——— @~ —— ~—
Mainly composed of oxidized gravel. Distri_butedéust
beneath unconformity surface with undulation an .
denudation. Including _
; Mainly composed of gravel. Silt layer and sand layer occur in a hornblende
Slight yellow orange Ientic?j_lar anpd Iaminag form. Contgct with unconf0¥mity surface
denuding lower layer.
= o o o " ~——T " " Tncluding pollen
i Sandy silt-silty sand that is massive structure and contains ne Iu X gl P
Darkish orange-ash gray lots of decayed gravel - at re atlvg y warm
period
Darkish red brown Mainly composed of gravel.
-bright brownish yellow Insufficient sorting and very tight - -
© Kojaku granite Ash gray- Brown Roclf mass that constitutes basement. Consist of biotite _
' granite, granite porphyry and aplite.

- layer ® was deposited with widely scraping layer .
- layer ® consists of coarse-grained deposits and contains no orgnics even in relatively/rather fine grain. (environment is estimated to
be devoid of vegetation around. Pollens are not detected.), while layer ® consists of fine grained sediments in addition to coarse-
grained deposits containing organics. (environment is estimated to be vegetation around. Pollens of warm interval are detected.)

- layer @ takes on brown in whole compared to layer &), while layer G takes on reductive color in whole compared to layer 3.

As above, layer® and layer® have different depositional environment even in case that both are fan deposits of the same slope.
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The results of pollen analysis in D-1 trench (at P1, P2)

Sampling location

N
N
S
o

P1 P2
RETEH Arboreal Pollen
2 IR Abies 5
e d VHE Tsuga 78 17
rOER Picea . 1 3
VBT R ER DivloxylonCONIfErOUS 15
<TVE T8 Pinus 107 65
¥R Cryptomeria 55
AFAR—AXAVHR—E/F5 T.-C. u 4
NI/FXE Alnus 12 6
JrE Fagus
aFSEIFSHERE Lepidobalanus 5
aAFSETHAVER Cyclobalanopsis 30
ZLE—7YVXRE Ulmus—Zelkova - 1
EF/XE Jlex - 4
IN/XRE Symplocos - 3
BERIEH Nonarboreal Pollen
Pirl=Vir]- Geranium 1
IEXRE Artemisia : 1
FOHER Carduoideae Pte”dophyta 5
TEATEH Unknown Pollen SPOres
TEATEH Unknown pollen 1 4
PEL Ly Pteridophyta Spores
fthd A iEiaF other Pteridophyta spores 221
& &t TOTAL
RATEH Arboreal Pollen 200 216
ERIEH Nonarboreal Pollen 7 0
REATEY Unknown Pollen 1 4
A HEMRETF Pteridophyta Spores 160 221
HTEW - B F(REAZERRO Total Number of Pollen & Spores 367 437
DI HRFZEDERE
HHWERESR, VA:Very Abundant (JEEIZZLY), A: Abundant(ZLY), C: T A
Common(&if), F:Few(7iLY), Tr: Trace(JREMFERE (14 &2)) r
e -l FIEBOEEMER; VA:Very Abundant (JEEIZZLY), A:
Abundant(Z%LY), C:Common(Ei#), R: Rare(#itL), VR: Very Rare(18<# R (o]
), N:Non(£&1ER)
- BFIE R DRFIRAE: VG:Very Good(FEEIZERLY), G:Good(BLY), VP P

M:Moderate(E3&), P:Poor(FELY), VP:Very Poor(FEEIZHELY)

Nonarboreal
Arboreal pollen pollen
S @ Coniferous Quercus
5858 / A
80 3¢ 22 g .
o c£ S < s £ o @
megg = = T8 T S ETS
o8 c8 S @ g cn-g-g N(h 9.2.2'5
25<£8 95 852 S 583%e 5 28E3
<Z>ol 5 3 86a > 2329 EFScEs
[ e 0 mm o FC<L 10 D=0 0<0
PI 1 (— [ | i oo
P2 1 m | = ] o1 1
P3
P4
P5
P&
P7
P8
P9
P10
P11
P12
P13
P14
P15
P16

Fig. Fossil pollens list
Appearance rates are represented by percentage with total arboreal as
cardinal number in arboreal, and in nonarboreal, with total taken unknown
off. And @ Osymbols indicate less than 1%.

P1: The top of layer®

Paleoclimate is not estimated, because almost all pollen produced is coniferous and pteridophyta spores, and these

are not reflected vegetation at that time.

P2: The bottom of layer®

As produced pollens are not only coniferous like pinus, cryptomeria and tsuga, but also broadleaved tree like quercus,
it is estimated that it was warm period comparatively.

Although lagerstroemia or hemiptelea is observed in the case of Marine Oxygen Isotope stage 5 generally as
nationwide feature, they have not been detected in this sample.
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The results of pollen analysis in D-1 trench (at 18-01, 26-03)

Nonarboreal

Arboreal pollen pollen

o

v

c
s 3
c©o 5]
c
F® 225§ k%)
O ® o ‘® n V| o
: : S22 2> S c 2 5(3 @
Sampling location 38 S S =2 S5 3£ SeD
5 23T 0w 33a @ 2 8N 3 L=23
ol | DIl | DI | DI 8SE 2% o8 w©2 382 § 808 30|85 »w, 883
=0 S & g O OoT © =] S S = © =T
Po Po  Po Po <(Z:)Q_.Ea oo TOE = chggggmgggga
18-01 26-01 26-02 26-03 ao 5 = o0z
AARTEH Arboreal Pollen -—m <+ -—% © o< - <OFO
IR Abies 10 - - 4 el o
VHRE Tsuga 46 - - 24 18-01 - SR _ ol e ele -
roER Picea 7 - - 10 26-01 +
ERSYRXRE Cedrus 7 1 - -
RYBRHBHERER Haploxylon 12 - - 1 26-02 £
RYBEHERER Diploxylon 5 - - 6 i
2B R P 7 - 20 26-03 | _ . . ° o
2AXE Cryptomeria 76 - - 148 oo oo ﬁ,{]
AFAR—AXAVE—E/FF T.-C. 1 - - - y
AVE Y- Betula 1 - - 2
NIXR Al 4 - - 3 ; ; :
578 Fae 0 Fig. Fossil pollens list
aFSRATSHERE Quercus subgen. Lepidobalanus - 11 .
SR I ER Quercus subgen. Cyclobalanopsis - - Appgarance rate; are representeq by percentage Wlth total arboreal as
E;E*’T*WE Uimys-Zolkova (R ! cardinal number in arboreal, and in nonarboreal, with total taken unknown
uxus - - - . .
LT Rhus - - off. And @Osymbols indicate less than 1%.
HITRE Acer 1 - -
BEARIEH Nonarboreal Pollen
HV) TR Cyperaceae 3 - - 1
HIIIVIRE Thalictrum 1 - - -
FOHERE Carduoideae 1 - - -
ERTER Unknown Pollen
TERTEH Unknown pollen 1 - - 1
A HEYRa T Pteridophyta Spores
fthad S S HEYREF other Pteridophyta spores 38 20
& &t TOTAL
RATEH Arboreal Pollen 262 1 1 235
BEXREH Nonarboreal Pollen 5 0 0 1
TERTE Unknown Pollen 1 0 0 1
AT Pteridophyta Spores 38 0 0 20
IEH - BT Total Number of Pollen & Spores 305 1 1 256
D% TEEDEE _ _ o
HHMIEER . VA:Very Abundant (JEHITZLY), A: Abundant(ZLD), C: val ol ol wa 18 01’ 26-03: Iayer®
At . IS . o ES = . . . .
Common(#i®). F:Fentb7Ly, Tr: Trace (REFFER (B) As pollens are not only coniferous like pinus, cryptomeria and
HITAE; amiamorphousEAK. mixRAE. wowoody-coaly herbsceous E 4k wo wo wo wo tsuga, but also broadleaved tree like quercus, it is similar to P2, it
TEM-BFIEEOELMER; VA: Very Abundant (BEEIZZLY), A: Abundant(ZLY), i i i i
C:Common( i), R:Rare(#t). VR:Very Rare(#B< L), N: Non(FE{L ) A VR VR A IS eStImated that It was warm Comparatlvely )
TEH - BTFIERDOREFIRAE; VG: Very Good(FEHIZELY), G: Good(RLY), M: M "y M M

Moderate(& @), P:Poor(F&LY), VP: Very Poor(FEHIZELY)
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D-1 trench (result of tephra analysis)

D-1A D-1C D-1D D-1F D-1E
Content of he il Content of Content of he ineral Content of C f he I Content of C f he il Content of C f he il C of vy mir
sampte | 1ayer [eoEeneise | (000 s | (oo somiges | o0 paics) | 5000 samte | 1ayer [eomesms | R0 g5 sampie | | voemcgass | “ sy | 3500 sample omcgis | o S %S e voicmicsass | © (3000 pavey B
form Y : o . % . o ! % x
. Ve | | o | 7 | G e e N I A il S e o [paricies) N | e = perices) o | 1er e D arics) o, | 1aver ovfom (5000 SE TS T o i)
e | | | 1 T 1 . |. - o -
Qe - - T
: -
1 1
&= - :
- I 1 :
1 =
=
T +
Il Il
I -
I T I
- .
I T
4 -
1 1 | —
' T Layer name Facies
r - =
- I T Layer @ Sandy silt with gravel.
I 1
4 - Layer ® ainly composed of gravel.
- -
1 1 Layer @ Sandy silt with gravel - silty sand with gravel.
] ! Layer ® Humic sandy silt-silty sand.
Layer U (Upper part)  [Mainly composed of silty gravel.
- ® || (Lower part) [Mainly composed of silty gravel.
T Distrbuted just beneath unconformiy surface with
Layer | Layer @* Jundulation and denudation.
- 1 [Mainly composed of gravel.
i Layer @ Sandy silt-silty sand .
Mainly composed of gravel.
Layer @Oxidized zone of upper end of ayer @
3 ; . ocaled ust beneatn unconformiy surface.
= Southern pit of D-1 trench Northern pit of D-1 trench
[ I Contentol | Cc o Contentof | Content of he ineral ||
= — vicanic gass | 5000 pareles | vlcaic goce | (3000 parices)
[ Moo | layer by:;:arlm‘ ({535)“““ oo [ o [parices) “Y;'_;":c“’”"“ e o ces)
I (1]
@
A
T I No minerals from
1 tephra-derived
volcanic glass found T
! [0)
T T
T
LRSS Tephra analysis(Continuous sampling at 10cm intervals)
0. —The presence of DKP from Layer® and K-Tz from upper part of Layer® have been confirmed.
i D . 0 . 1 1
=, - . —-The presence of very few common homblende is confirmed in lower part of layer® and layer®. 67




Polarization microscope photographs

0. 1mm
The hornblende included in the layer @

Idiomorphic hornblendes are included in Layer
@ and lower part of layer ®), just like the
hornblende in Mihama tephra.

0. Tmm

The hornblende included in lower part of the layer ®

0. Tom
The hornblende of Mihama tephra
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Presence or absence of hornblende in the basement rock in the site

Name

Name of minerals

Sample .
items g total
of rocks | names Quarts Plogioclase P%ZZ?;:“ Clinopyroxene[Orthopyroxend  Biotite Muscovite ?n'?: grl: Smectite hgronrgggge
Number of 1367 891 1315 - - 12 - - - - 3585
GI‘_l counts
Biolite Content (%) 38.1 24.9 36. 7 - - 0.3 - - _ _ 100
. Number of
granite o counts 906 560 884 - - 28 - 0 - - 2378
.
Content (%) 38. 1 24.8 36.6 - - 1.2 - 0 - - 100
Number of 911 500 719 - - 53 - 5 - - 2188
Gp*l counts
Granite Content (%) 41.6 22.9 32.9 - - 2.4 - 0.2 - - 100
porphyry Number of 756 546 728 - - 39 - 6 - - 2075
Gp—2
Content (%) 36. 4 2.3 35. 1 - - 1.9 - 0.3 - - 100
N f
umber 0 1118 675 1264 - - 24 6 13 - - 3100
Ap—1
Aplite Content (%) 36. 1 21.8 40. 8 - - 0.8 0.2 0.4 - - 100
Number of
- counts 750 500 707 - - 30 5 8 - - 2000
.
Content (%) 37.5 25.0 35. 4 - - 1.5 0.3 0.4 - - 100
Number of - 1415 - 297 30 - - 149 861 - 2752
D071 counts
Dolerit Content (%) - 51.4 - 10.8 1.1 - - 5.4 31.3 - 100
olerite
Number of - 1182 - 108 39 - - 109 569 - 2000
Do-2 counts
Content (%) - 59. 1 - 5.4 1.6 - - 5.5 28.5 - 100

-Mineral composition proportions are found from the observation of thin or polished rock slabs under the microscope regarding samples

collected in the site
- Other trace components are granites such as zircon and apatite, and dolerite such as calcite and zeolite.
- As above, no basement rocks in the site include hornblende.
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Sampling locations of main component analysis for the hornblende from the Layer® and Layer®L

D-1A D-1B D-1C p-10 D-1F
ANIAD - Boetz Bauartz 000 particl gz e ki
S [ w— S| taver |z I e Snee| taver | s, M | S| tayer e el e g e tayer | g, e
T T T
0404
TH . -
geny
3
e
H3H
s
00
T
T
T
T T Layer name Facies
T Layer ® [Sandy silt with gravel.
- Layer ® Mainly composed of gravel.
1 ! Layer @ Sandy sit with gravel - sty sand with grave,
1 0000 T s Layer ® Humic sandy silt-silty sand.
uapu T mm; Layer U (Upper part) [Mainly composed of silty gravel. i
1 ! : ® L (Lower part) ed of silty gravel.
Fo%5 i : P T
: !
010 T | T I (<) Mainly composed of gravel.
I y comp: [
1 ;0‘;D< B Layer @ ~|sandy silt-silty sand .
: 000+ " [Mainly composed of gravel.
Q- . f Layer @:Oxidized f \d of layer @
- ?U‘ Southern pit of D-1 trench Northern pit of D-1 trenc o ataa Just beneai uncontotmity Sofiace.
] 6o st taver | ez, = B
: el Frs el
! 0.0 S 1
«0 -
T b -
T 3 - No minerals from
T 0 phra-derived
T «0 volcanic glass fou
: o
I e
: 0
: : 5
v rut

Tephra name; DKP,K-Tz in the table means the position of horizon.

The main component analyses are performed to confirm the difference between the common hornblende from the Layer® and Layer®L.

The sampling locations are circled in red.
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The result of main ingredient analysis of hornblende from lower part of layer ® and layer 3

Si

Ti

Mn

¥ 2

6.00

50.00

60.00

70.00
Mgt

80.00

90.00

0.40

0.35

0.30

0.25

0.20

0.15

0.10

2t o

0.05

0.00
50.00

60.00

70.00
Mg#

80.00

90.00

0.18

0.16
0.14

0.12

0.10

0.08

006 —

0.04

0.02

0.00
50.00

60.00

70.00
Mg#

80.00

90.00

Al

Fe

Mg

h

1.00

0.50

0.00

50.00

60.00 70.00
Mg#

80.00

90.00

2.00

1.90

1.80

1.70

1.60

1.50

A

1.40

1.30

1.20
50.00

60.00 70.00
Mg#

80.00

90.00

3.70

3.60

3.30

I
3.50
3.40
4‘, N

3.20

'S

3.10

3.00

2.90
50.00

60.00 70.00
Mg#

80.00

90.00

Ca

3

2.40 1.40
220 1.20
2.00 1.00
1.80 0.80
o :
1.60 0.60
140 040 [—
1.20 0.20
1.00 0.00
50.00 60.00 70.00 80.00 90.00 50.00
Mg#
0.60
0.50
0.40
0.30
0.20
0.10 r
0.00 '
50.00 60.00 70.00 80.00 90.00
Mg#

60.00 70.00 80.00 90.00
Mg#

Legend
B :Hornblende tephrain Layer®

:Hornblende tephrain Layer@

From the result of main component analysis for the
hornblende in both layers, it is confirmed that the hornblende
in Layer® have difference from the one in Layer®L.
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Sampling locations for main component analysis of the hornblende from Layer®L.

D-1A 0-1B D-1C p-10 D-1F D-1E
Sl (T - i 153 e tgmm e e = o . s e
Ste | tayer | s, I A | [ See taver | i R B spte| tayer [ s, ey Syepre| rayer R Spte| tayer | s e —— seve layer | o e
s as lats e s Erirrad Pl s 5 i il P ' ! e el ot B o B e | 008 el oy
17 -
: T
I T
11 1
| 1
=) T
T T T
e I
T - 1T
: -
T
= 1 1
T
T -
= HH
a:_;_ = I ) T T
i : :
i i I Layer name Facies
T T I Layer ® 'Sandy silt with gravel.
- - - Layer ® IMainly composed of gravel.
Layer @ ISandy silt with gravel - silty sand with gravel.
e Layer ® [Humic sandy silt-silty sand.
- 00 () T T T Layer U (Upper part) [Mainly composed of silty gravel.
T -0+ 0 T ¢ —
i 1 T T — ® | L (Lower part) d of silty gravel.
I 0+ 0 O TIT T 1 = o
] : et ] t f Lhyer Layer @ osuiuted st eneath uncartormi surface i
! s 040: = —= ' ° prainy composed of gravel.
T B Y o Layer @ :
1 1 s
?o?u o __[Mainly composed of gravel.
T 0 . . Layer @~:Oxidized f upper end of layer @
- T : ?o?u‘ Southern pit of D-1 trench Northern pit of D-1 trench O atated ust benealn uncanformiy surface.
T A T [ T——
1 T 00 Sampl jossoyrom [ (D) _ i sample 000 pr
] 0.0 o | | em [ [ o [ e L e
f - 0- 0 -
"0+0
T 0.
I W TR nerals from
I I N
T T b0+ ra-derived
- T F0+0 ic glass fou!
- ! 1 b0
T T = 010
: 00
T =00+ T
i B . .
: 00 ¥
0.0+ -
T 000 :
: T ; ; T Q- v I

Tephra name; DKP,K-Tz in the table means the position of horizon.

The sampling locations for main component analyses of the hornblende from the Layer®L are circled in red.
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The result of main component analysis for the hornblende from each survey line of LayerGL
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From the result of main component analysis, it is
confirmed that the hornblendes in Layer®L concentrate
in the similar range at each survey line.
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Volcanic Ash around the site (Atlas of Tephra in and around Japan)

1 Around Sanbensan = Daisen

ﬁs-z“l
Volcano, Tephra | Symbol| year Means.  Facies || Distribution A vy Note Symbqgl  Main mineral Volcano glass opx ho, cum i 20
Volume type U N2
I
KilFe 13 DAPI pfa E (8) 50 km 3?7 45 DAP1 | ho, opx, (bi) 1.700-1.708 1675-1.689 PagHrRE
Kikai-Tozuhara K-Tz |9% afa(f{L) - H31-1ER K-Tz |at bw 1,496-1.499 NARER
Ata Ata 105~110 AL A3 HI-2BH, Ata | (opx) bw 1,508-1510 | 1.706-1.708 .k
Sanbekisuki 5K 110~116 ST  (pfl, pfa ENE 900 km 5 6 | [&ERDY, AXER SK bi;qt pm 1.494-1.498 AUHIH, ISR,
®22-3 TR R, 1t . Q49
B - BEEER A"
Volcano, Tephra |Symbol| year Means, Facies Distributon AV Note Symbol | Main mineral Volcano glass opx hu.:um KA H - xof
\olume type 7 :
[Daisen-Hiruzenphra | pyp pfa, pfl E 200 km 4 56 |pflit [IRZeA]™, DHP | ho, bi 1679-1679 | SRR
DMP <130 ST | pfa W 80 km & 56 |EFRBKMAIEE [DMP | hocum, (biopx) | LETO-L6T6 . | AFHEALA, ML
E 50 km? i (1.673) K
[3.2-1 cum1.656-1.664
(1659)

1 BgE-ShL 970, 2) HOF- ol (1999), 3) 4k (1990), 4) Zil- #F (1090, B) k- S (1987), 6) Miiad (1983), D MIB. g (1979), 8) HASE (1980), 8) il (2002), 10) HiiEd (1975), 11) BIE - Hit (1076), 12) BELAIEEGES w7 (1973), 1) # - S

(1086), 14) frAmds (1987), 16) Niflizas (1986), 16) Ak« Wb (1981), 17) iass (1900), 18) (Efia» (1992), 19) SR (1084), 5) Wpid - el (1987), 20) #rhd - I (1987), 22) #rsk (1991, 28) MIERA (1991), 24) #iR - Zolitschka (2000), 26) #)IlidA (1986), 26)
Qof (1992), 27) Higsass (1996, 28) ¢4 - MY (1096), 20) FiMo — AMHRFZ 2 -7 (1969), 20) kA (1999), 31) Lol (1997a), 32) £y (1997b), 99) AkSidas (1999), 34) 4 - 4% (2002), 35) BRu4 (1995), 36) M - T5E (2000,

According to “Atlas of Tephra in and around Japan”, tephras located lower than K-Tz(Kikai-Tozuhara) in this region are
Ata, Sanbekisuki, Daisen-Hiruzenpara, Daisen-Matsue in order from upper.

In other papers, Mihama-Tephra(Yasuno1991) and BT37-Tephra(Satoguchi et al.2008, Nagahashi et al.2004) are listed.

(Reference)

*Yasuno. T, 1991, Discovery of Molluscan Fossils and a Tephra Layer from the Late Pleistocene Kiyama Formation in West of Fukui Prefecture, Central Japan. Bull.Fukui Mus. Nat.Hist., No0.38:9-14

+Satoguchi. Y. etal.. 2008, The Middle Pleistocene to Holocene tephrostratigraphy of the Takashima-oki core from Lake Biwa. central Japan. Journal of Geosciences. Osaka City University, Vol.51, Art. 6. p.47-58
~Machida. H, Arai. F, 2003, Atlas of Tephra in and around Japan, University of Tokyo Press

-RABRMEAM. 2004, E# A B LU\ ELEICE T HBEABHEMOLET IS DEFEFE —EDSHICRD KIUATRFDERMSLFMEA— . HOLHRE. 43, 15-35 74




Refractive index and main ingredient analyses of hornblende in the lower part of layer®and Mihama and Daisen-Matsue
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Mg# Mgt
3.80 Main ingredient analyses of hornblende in the lower
3.70 part of layer®and Mihama and Daisen-Matsue
360 A mode value
350 1689 I MAX/MIN
340 1.680
3.30 L 1.675 1674
l+ I ’ 11672 1.673
320 + ﬁ 1.670 r R ‘ i raa
. B
3.10
1.665
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D-1bLUFOE £RTIT EETID DMP BT37
Mg# ARETIS Sl Yasuno1991 FHWAILRT ISR Satoguchi et.al.2008
REFER ARERER

Comparing main components analyses of hornblende of layer®L with the ones of Daisen-Matsue
and Mihama, the hornblendes of the lower part of layer® and Mihama have close remembrances.

Refractive index of hornblende in the lower part of layer®
and Mihama and Daisen-Matsue
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trench geological plan drawing
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The lower part of layer® is a deposit of marine oxygen-

isotope stage 5e.
Layer B is a deposit of marine oxygen-isotope stage 6 or

older assuming it accumulated at lower colder period than
lower part of layer ®
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Geologic stratigraphic sequence of D-1 trench

Chronometric indicator

. Deposition
Layer name Facies
y Color tone Tephra Pollen al age
Brown Sandy silt with gravel. Contact with lower layer in the _ _
Layer © . . :
-darkish yellow brown horizontal unconformity surface. After
Mainly composed of gravel. Matrix is silty sand.
Layer Brown Strati _icatioﬁ st[ucturg:J is partly seen. Conytact with lower - stage
-yellow orange layer in the horizontal unconformity surface. 4
Sandy silt with gravel - Silty sand with gravel. Contact .
Layer @ Brown with lower layer in the horizontal uncon%ormity surface. Including DKP
-brownish gray
Humic sandy silt-silty sand Contains lots of wood chips. stage
Layer ® Gray-dark gray Contact with lower layer in the horizontal unconformity -
surface. 5b
U (Upper part) Ash gray Mainly composed of silty gravel. Including K-Tz - stage
-slight yellow orange 5c
Layer Mainly composed of silty gravel. Silty gravel layer and silt layer Includi
(é Ash gray pr_ese¥1t disé)ontinuous atgration. Erc)J/dge Iayer@/ and contact)\//vith ' hnoﬁ’l’l:b;gr?de Including pollen- stage
L (Lower part) . it in the unconformity surface . _ . g
-slight yellow orange (highly possibly at warm period 5e
<= [wihama) 1
Mainly composed of oxidized gravel. Distributed just
Brown beneath unconformity surface with undulation an )
denudation. Including _
; Mainly composed of gravel. Silt layer and sand layer occur in a hornblende
Slight yellow orange IentiCl)Jl_Iar anpd Iaminag form. Conta)l/ct with unconfo¥mity surface Stage
-orange denuding lower layer. 6 or
P N S i e " B
Darkish orange-ash gray Sandly silt-silty sand that is massive structure and contains 'rglce'l‘;gg‘lg VF\’IZ'r';” at [ earlier
----- lots of decayed gravel interval
Darkish red brown Mainly composed of gravel. _ _
A -bright brownish yellow Insufficient sorting and very tight
Kojaku granite - Ash gray- Brown Roclf mass tl_wat constitutes basement. Consist of biotite B Latd Cretaceous
granite, granite porphyry and aplite. -paleogene

Lower part of layer® is a deposit of marine oxygen-isotope stage 5e.

Layer B is a deposit of marine oxygen-isotope stage 6 or older assuming it accumulated at lower colder period than lower part of layer &
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Survey planon evaluation of activity of the D-1 shatter zone (including the G fault) and the K fault

Western pi

A E

Tephra analyses have been carried out by adding measurement lines in the North
slope of D-1trench.

‘ A

Depositio
Layer name Color tone Facies [T Poilen nal age
— |Layer® Erown Sandy silt with gravel Contact with lower layer in the _ _
| darkish vellow horizontal unconformity surface. After
7 —
T el irix
Layer Brown R e e o - stage
= yellow lower layer in the horizontal unconformity surface 4
: a3 — - -
[Sandy silt with gravel - Silty sand with gravel. Contact ]
Layer Brow jwith lower layer in the horizontal unm%mnny Including
=k -orownish |surface. DKP
aray [Humic sandy silt-sitty sand Confains lots of wood stage
Layer | Gray-dark chips. Contact with [ower layer in the honzontal -
(&) aray unconformity surface. file]
Ash gray Miaini of sil _ stage
U {Upper inly composed of sity gravel. -~
m(mppe -slight yellow orange Incl_ll._ld\ng K 5c
Laye Mainly somposed of sifty gravel Sy gravel layer sgd it | Including "
r Ash gray layer present discontinuous alteration. " Erode ¥yers ang homblende Including poller| stage
® L {Lower part) _siight yeliow [ccntact with itin the unconformity surface 'Zhiﬁ"'!' possibly | @t warm period o
— e ]
e
Eﬁ I wmm%m@z&drﬁggﬁ_“msmbmd )
uéggn ana denus n. Including _
Mainly composed of gravel. Silt layer and sand layer occur | hOMblende
in a lenticular and laminse form. Contact with unconformity Stage
surface denuding lower layer. Eor
W-T_/'-"L—._/""-.
Sandy silt-silty sand that is massive structure and ";:‘::::9::';” 3t ealier
contains lots of decayed gravel - period o
Darkish red brown Mainly composed of gravel. _ _
-bright brownish yellow Insufficient sorting and very fight
Rock mass that constitutes basement. Consist of Latq Cretaceous
Ash gray- B biotite granite, granite porphyry and aplite. - -ffaleogene

For further credibility, additional analyses have been carried out with more survey lines in the D—1 trench
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