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Survey for risk assessment of soil contamination
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Takeshi Komai"?, Yoshishige Kawabe', Junko Hara', Kuniyuki Miyazaki' and
Ming Zhang"

Abstract: A huge amount of tsunami deposits remain after the large earthquake and tsunami occurred on March 11,
2011. This event may induce a possibility of environmental pollution, particularly in the environment of soil and
sediments around coastal areas of eastern Japan. Therefore a geochemical survey and investigation for soil
contamination risk was carried out, to make clear the risk level caused by tsunami event and its deposits. First more
than 200 points of soil and sediment samples were selected on the basis of tsunami event hazard and topography
features. Samples were analyzed by means of chemical and physical methods to establish a database for evaluating the
environmental risk. Various kinds of tsunami deposits were observed at the coastal areas, some of them are sandy
sediments and others are muddy with much clay components. The result of chemical analysis showed that some
portions of deposits contain a little higher content of arsenic and lead, but their concentrations are comparable with,
normal subsurface soils. Environmental risk assessment by using self-developed GERAS system indicated that tsunami
deposits sampled around north Miyagi and Iwate pref. have relatively higher risk level. In this case some kind of risk
management is necessary for their storage and utilization. Other amount of deposits and soils can be safely used for
reconstruction activity because of acceptable risk level. In the analysis of physical properties of deposits, a series of
database were developed for particle distribution, soil and clay components, and content of organic matters. The
behaviors of biological effects and aging trend in terms of components of tsunami deposits with sulfide minerals were
clarified by the precise investigation by a long term testing method.

Keywords: tsunami, marine sediment, risk assessment, heavy metals, physical property
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Fig.1 Characteristics of tsunami deposits observed at coastal areas of Miyagi Pref.
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Fig.2 Core samples of ancient tsunami deposits.
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Table 1 Sampling points of tsunami deposits.
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Fig.4 Arsenic concentration distribution (left) and risk evaluation (right) for the tsunami

sediments in the Miyagi coastal area.
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Table 3 Estimation of human exposure to heavy metals from tsunami deposits.
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Fig.5 Particle size distribution of tsunami deposit samples.
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Table 5 Classification of tsunami deposit samples.
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Fig.6 Ignition loss of tsunami deposit samples.
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Summary on marine and onshore surveys for environmental risk caused
by tsunami

AU A REIEZ ! - A

il W - ILIBRIS | - TSI

Ken Ikehara, Masayuki Nagao', Toru Tamura', Satoru Takahashi',
Munehiro Yamasaki! and Masumi Mikoshiba'

Abstract: Huge tsunami by the 2011 off the Pacific coast of Tohoku Earthquake inundated coastal areas of the
northeastern Japan. To understand the material transport from land to sea and the influence of the tsunami on the sea

floor environments, we conducted the detailed bathymetric survey, sediment sampling surveys and numerical model

experiment on material transport in Sendai Bay, hydraulic model experiments on characteristics of the tsunami in

Matsushima Bay, and onland geochemical and geological surveys in southern Tohoku arc-forearc areas.

Keywords: tsunami, marine sediment, debris, transportation, geochemistry, geology
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A multibeam survey of bottom topography and benthic marine debris in
the Sendai Bay after the tsunami on March 11, 2011

ERIEZY
Masayuki Nagao'*

Abstract: It is expected that a huge amount of wrecked ships, containers and debris due to the tsunami on March 11,

2011 have settled on the sea bottom in and around the Sendai/Shiogama Port and the Sendai Bay. However, it is hard to

know the reality of them. Understanding of intervals of gigantic tsunamis based on the geological survey also needs

bathymetric change and bottom sediment transition after the tsunami. We have been conducting a multibeam survey in

the Sendai Bay since September 2012 to obtain high-resolution bathymetric data and to map marine debris based on

this data. Result based on the marine debris analysis successfully confirmed many tsunami-driven containers on the

sea bottom in the Sendai Port.

Keywords: 2011 Tohoku earthquake and tsunami, bottom topography change, bathymetric chart, benthic marine debris,

multibeam survey, Sendai Bay, Miyagi Prefecture
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Fig.3 Representative examples of marine debris classification (four categories).
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Fig.5 Benthic marine debris on the sea bottom around the Sendai Port. a: debris
distribution map, b: a birds-eye view of the domain in b, ¢: a birds-eye view of the
domain in ¢ (grid size: 17 ).
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Table 2 Result of marine debris classification (four categories).

Category

Estimated number

Marine debris 1 (classified as a container)
Marine debris 2 (classified as a marine debris)

Artificial fish—reef
Unknown
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Influence of the 2011 off the Pacific coast of Tohoku Earthquake and its

related tsunami on the shallow sea floor environments: Post-earthquake
and tsunami survey results on the Sendai shelf sediments

HUE BIF
Ken Ikehara'

Abstract: Huge tsunami by the 2011 off the Pacific coast of Tohoku Earthquake inundated coastal areas of the
northeastern Japan. Because friction velocity at sea floor by the tsunami wave became larger at shelf, the tsunami
might agitate and resuspend the shelf sediments in the Sendai Bay. However, we have only a little knowledge on
characteristics of the shallow marine tsunami-related deposit. To understand the tsunami influence on the shallow sea
floor environments, a survey was carried out to collect 50 surface sediment samples from the inner-mid Sendai shelf in
summer 2012. Comparison with the pre-earthquake surface sediment dataset suggested that bottom sediment changes
occurred at least several locations on the shelf. Mud deposition was most characteristic change at the northern
inner-mid and southern inner shelf. Resuspension and redeposition of shelf mud might occur on the shelf. On the other
hand, little change on bottom sediment grain size and sedimentary structure found on the sandy shelf located
central-southern mid shelf, although changes in sedimentary structures were found at some locations. Influence of
post-earthquake/tsunami flood events on change of bottom sediments near the river mouth should be considered.

Keywords: tsunami, surface sediments, sediment resuspension, sediment transportation, Sendai Bay
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Fig.1 Ship (A) and grab sampler (B) used for the survey.
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A KR 201260 198550 198550 E%%gﬁ%/t
BS 2012FF HEYE HBEHE SEE DEE
2 20.55 R R 94.80 (@)
4 19.71 H I 82.96 (@)
6 27.13 R R 98.22 (@)
8 29.34 R I 99.28 (@)
12 3322 R R 92.44 (@)
13 39.73 R R 61.10 (@)
14 4245 R I 98.94 (@)
19 4195 R R 98.06 x
20 4137 VH) \Y% 0.47 (@)
21 5123 V(H) \% 0.05 o
22 2234 R I 96.71 (@)
24 3211 I I 41.87 x
28 6522 R I 95.96 0]
37 26.79 R I 80.64 (@)
39 3735 I I 80.69 A
41 45.60 H H 0.09 x
43 8240 I I 97.15 x
52 30.92 I I 53.71 A
54  39.55 H I 77.96 (@)
56 5628 V(H) \Y% 207 (@)
58  103.13 I I 43.22 x
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80  29.03 R I 35.88 (@)
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A KR 201240 198550 1985450 %g%ﬁ*ﬁ%{t
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9% 3086 H H 0.03 x
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234 3085 R 1 1677 o
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Transportation of tsunami deposit in Sendai Bay, Japan

e W
Satoru Takahashi'*

Abstract: The tsunami generated by the 2011 off the Pacific coast of Tohoku Earthquake caused catastrophic damage
to the Sanriku area (north east part of Japan). On the other hand, risks of the arsenic and heavy metals are known to be
high in the plains part of Miyagi Prefecture (a part of Sanriku area) where the deposit exists in the mountainous district.
And, these materials are discharged to Sendai Bay. That is, it is expected that an environmental risk related to the
arsenic and heavy metals exists at the bottom of Sendai bay. Therefore, we aimed at the clarification of the
characteristics of the sediment transport in Sendai bay, to evaluate environmental risks that relate to the arsenic and
heavy metals. As a first, water flow in Sendai bay was calculated by using the numerical model due to the clarification of
the characteristics of the sediment transport. In this paper, the yearly fluctuation of the residual current is mainly
introduced (calculation period is one year from March 5, 2011 to March 10, 2012).

As a result model experiment, phenomena in the open ocean are predominant in the area that is deeper than 200m
(outside of continental sloop). On the other hand, the residual current in Sendai bay fluctuates through the year, and it
is revealed that river discharge and wind strongly influence the fluctuation of the residual current in Sendai bay.
Furthermore, the residual current in bottom level fluctuates through the year, too. This fact suggests that, sediment
transport on the sea bed fluctuates through the year.

Keywords: tsunami deposit, sediment transport, Sendai Bay, numerical model experiment
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Hydraulic model experiments on characteristics of tsunami in
Matsushima Bay

HIRF 7=

Munehiro Yamasaki®™

Abstract: Matsushima Bay incurred slightly less damage than other areas because of the tsunami that stuck after the
Tohoku earthquake. I think that this is because the islands of Matsushima Bay weakened the force of the tsunami. In

this study, we carried out hydraulic model experiments on tsunami mitigation by islands in Matsushima Bay. In the

experiment in which the island was not present, the flooded area increased by three times and tsunami was increased

to 5.6 m in Matsushima-machi. Our experimental results indicate that islands play the role of a breakwater.

Keywords: hydraulic model experiment, tsunami, Tohoku Earthquake, Matsushima Bay

1. IIT®IC

2011 AEFACHIS ASEREMHITRIC 1o 0 I 3 & THlT
FHCRIRED 72 E A & 72 & Lz, /INRIFED> (2011) 78
F L O IRBIORKIEFEE 2D &, BIIREA 327km? &
JEBIRNZ IR Z V. Z OIRIKIFEOD K Z OV S R BT
NOAIETHEREX £ TOEHNAIZEB T HIRKER (R
RHI TR AR & A THITRTRARO L) 1, FaSHT &R
BT 2 BT EDRIk G 31~36%I1F & H D HTDIFIT 3 45
D 1 AR LT I BITIHIR KR O @ HT &1l & 12
HOMNZH D NIRRT 5% & FEFITALL,, E-HEkIz
X BRSO E (AR R ARRKERFRIZER
£ 2012) BEAR LD TH 72, ZIUTRBBEDOAY
M E T BORER 70 & O a6 B —FEO B & 7e
STHIE DN EGFO -T2 D72 EZ BID. Z DT
X B HEEIREAN R A B S N AT, A% OEEE R
WE P NS D2 1 40 2 5 NTBI Tk U 2 7 5l
DGR 2D,

B DM IBAESERR T < 7e STV B 723, JKER
T IR AN R S B C &, 9 2 BRI R
THERTE 5. & 2 CAMITETIE, KB CREA 270
R A FREL L 7R BB O KBRERIZ KD, 3011 K
BRI L DB OIR D B L B0 K D
TEREAH IR % TR TR LT

2. JKHESERREEE & B RBRONE

2. 1 RBEBOHE L REEKEREA

FAEVEITHTE 12km, FEAL Skm (FED/INETH D, ¥
WNOIKGRI LRI ST 2 FR< & 2~4m, FBx D
%38 5 B EB DKL 10~16m 1EEH 0, BEIZIT
264 D2 NEAEL TNV,

10m

%1 LNy SRt
Fig.1 Matsushima Bay hydraulic model.

FEBRAEE T & 5 /KEEAN T, 2 SIETEOHIE AT
B L7, MBSO HX 25 1 IR, S
EKERI OFIPAIE, AT (2011) 23R L7- SRy
DOHFRIEE) X 0 HE OHEATT I 2 B LT, #iE bm,
T 10m ONHEAFENTRYE U7z, Z O/KRBEWEHRNE,
RSO i A FTAI 5 72 60N TR — T S —

AW TERHEIC X 2EAMHBEICE S 2/ - 178 PRI ) 12T 25 FELIEOA - HFEERNAZBR L LD THD

*Corresponding author

1. HOELRE e (Institute of Geology and Geoinformation, AIST) (HFTIE : H[E+t > & — i [EE- ¥ > % — (Chugoku Collaboration Center, AIST Chugoku))



T HEG YR AT IE

IS (em)
700
600
0 P — AEBDORREL
w00 i - BOIILEREL
300 i\
A

200
WY

0 I LVINA TACAS
100 oo WVZER Y™ L
-200 "‘
-300

B (min)

F2l L RIS 2 HRE Ok
Fig.2 Temporal change of the tsunami height in
Shichigahama-machi offing.

1| Ze5EfE CACE ST 1/4000, SRTEJTIE 1/200 (ZHE/
L7/ & VB =R TeETRL & 72 5 TN D AR A
152 B51%, BOJEP 400m PLEO 40 B4 FHH L TERK
WHEE L, RO IR 50m £ CEFBE L. £/
AEABNIZ S 2 BRI TR/ N SN2 & D L
9, (UBEEEM D 3 BETOIFEEL LT, AKEEAR OHE R IX
T — ROMBPANZ L~ TH Y, BiHER I 1/283 £ 72
5. 7p i /KEMEIR O EHITE D FRELZ IR E R RA T
D5 T35y 1 X (W, S, 5 %, dEHEoO
FEUZIE BTN TOWER GEXE S W1098) &
THEBERITO 2 75 5 T4y 1 IR (R g)
R LTz, B ORAT L, BADKEZFRE X872k
HEZS B AR B L= 7T v Py —DFRBEICE - T
1To77.

2. 2 BRRAKHEOBREL 3. 11 KEFEOBSM

IKBRERIDBE SN BHT-D 7T ¥ —DALE B
T 3. 11 KIS 2 5 2 TR 2 8L L7220 huid7e &
TR, Z O COHEEIAT — & D372\ o KEESE
BRCIds (2011) 2372t iAo EE BT — & &
BERSME LT 2D Z &IT LTz

7TV —OFPEOREE, 5 2 I K D 1
BRNREERD B 2 14 T Fh OB & [7] U GRS
W5 1 KO D) 2BV THIOs | X IEIS:, ekl &
FomE (-0.8m), F1EOKKERES 6. 4m), HE
JEHT 40 3 % K BEERIPNIC B35 Z LR TE 2. feds
FKEARIY SER C OB B O 2 I HIERSEE 0. 2mm - (B
HHAS+0. 0dm) DOV —RAUKNFF (7% 7 B SW-201
W) 2R, F—2% 7Y S 100z, TRIE LT-.

2. 3 HEEFERONE

FSSIEE DA 62 L 5 HERGR KIS & B I B S D
TEFREAT -T2, FER— A TRD 3 r—A L Lz,
Casel [FHIHTEOYA, Casel [FAAEE ChReROEHE

420

%3 ERE EOMENLE (B ORI HLR)
Fig.3 Sampling station of the tsunami height.
(Numbers in the figure representative point.)

ERFOE T B EE LI OYE, Case2 3R EED
B % AR LTI OE Th 5 . HERIR KR D2t
VIR ECRRIE L2 BT A A T Ol & it 5
Z LKoo TUT 2. RS OREMENE, 553 XDE
SHLCART 140 HLRIZISWTITV, SERT— 2 4R, fif
FriZIL GIS (MiFRfEHs A7 L) ZIGH L.

3. BHEOFEC L BRI EROMER

3. 1 BMHIEIC X 2EFEORD £

A XTI Case0 | 2351) 2 HEE OAHRIRIN &R
LD TH L. HTTT v — A LEE o
HE AR 4 T=0min & U CIEHER L, #99.4 B0
AR Uin. RaE & D & EOIFEIZ L0 B O IX
BHE 70> TN D T8 | IREIGHT L0 IR ERBA Tk
A0, 5~=1.5m IEETNRY, ZTNIAEENMEHE L
TWAEEFNRL 0D . ZOROHE 3 IR LI
HiA Stn. 1~Stn. 6 IZBIT ARG IEEDOE S KD D &,
B AREID Stn. 4 Tl3-1.5m, AU Stn. 5 Tl
~1.3m, HUAAETIMR Stn. 1 TIX-0.5m, FAEHETIH Stn. 2
TIE-0. Tm, HEEE T Stn. 3 TIF-0. 8m, 52374 Stn. 6
TiE-1.2m Thotz., BEEIAEND 37,7 5tk OEE
VL, BRI C Bm B, AR OE EEEL T 1L 5~
2m THDHD, MEBNOKNMITEE~A FADMETH
. F0t%, HEEAMERE L TR 20 S5%ICITR BN T
Y= e g = B N NN L A NRL e i3S R A
RIS T/N SV, BEEFAEN D 56. 6 0tk DN
BNTOHE S, BT Stn. 1 T 2.0m, AABMT
1 Stn. 2 T3. 0m, HLEHHStn. 3 T3. mlEFETHD.

% 5 XITEBLHIIE Case0 (2317 B H o RESR M D454



IKERRR SRR I 2 A 55T D TR Rr

(a) T=9.4min (b) T=18.9min

(c) T=28.3min (d) T=37.7min

(e) T=47.2min

(g) T=66.0min (h) T=75.5min

F4 B HITE Case0 (Z331F 5 Bl ORI

Fig.4 Tsunami wave propagation in Case0.

421



Rne= SO e

e o %/ \

F 51X Case (28T DI REE ORI

Fig.5 Distribution of the maximum tsunami height

in Case0.

ERLIELOTHD. FHGICT DI R EL, HIE
MR ORKIEE L7235k EOMSIZEBWTE 1 3 H
DOEP DKM T~ 72, BRHE L, TastEsnps
BhmE< 7oim, EBNIE 2. 5~4.5m 1T ETHh S, X
FH CORNHE SO A R~T &, FRETI Stn. 1
TIE 3. 4m, AEHTIH Stn. 2 TIE 4. 1m, FEASTIH Stn. 3
TIE 4.5m THD. 3. 11 KEREEOM ST CIIEL e
3.8m NFER SN TER Y (EHRREITEY, 2012), /K
PRI ZER T b [FS5 O HE &S Sz,

3. 2 BROAE L5 ERHEKIROE

ZAVE TOREBRN IR0 A L L v
IR O TR K EERIL TE 2o 720y (Bl z
I« FWE, 2006), FARSTE /KRR THE IR K EBR A A]
BEE L7-.

6 XUTH TR — A TI T D HER K O 2
L7=bDOThD. FOTHERVIE L0 EeHR K¢
HY, F6 (@) [ZITHAHEE S (2011) NEL D
72 3. 11 EENIR K& 2 7R 97, IRZKITHE S 5m LU OfKHE
ZRDNIER > TS, H6M () &6 (b) &
RCHD &, JRNHPFHTRIKD I HID KA, BFEAD
RSO AN S T > BHEZE TSN T T ORIKHIFA D FE
I BUVSIG AR LTS, A3 S8 ik #D
TIAKFREA D S5 73 K&, Z AU FERRKFE OMIBED 5
N TWDLEDEEZ D, BHREERZE L Casel
T, B ST T Cased LV i=/KFaHIN A
STW5D. ET-BA R Lz Case2 TIX, BB
JFERAIRIZINT Case0 J D IR/KFIHENNAR > TED,
FR A BITIZRBWCIIHES 15m (T E TRE AR -
TWao.

BA#IBEF AR
/ (2013-01-1588)

422

(c) Casel (&gEiits)
W6 AEER— AT D EE IR K ORI

Fig.6 Tsunami flooded area in each experimental case.

(d) Case2 (&aibiZs)

N gm0 im
e ———]

EEo 4km

% RATHIREEL D 7 7 7 53]
Fig.7 Evaluation block of tsunami flooded.

1R Koy rZBITHRKEME (B : ha)
Table 1 Tsunami flooded area of the evaluation
block.

Case0 Casel Case2
(BLPLHIE) (B i) (BERE)
LA = 336 420 462
NS =R 216 280 704
e 1 A= 526 461 728

SR A & 2 R DR K B 2 9 5 72 6
2, IMEENE 3 D7 vy Z125EI L CR/KEREZ K
Wiz, Tay 7 OSEFRREZS TR, £ vy 7 DR
KEFEZH 1 RIORT. B RN IR a v
7 LB 1y 7 IZBUWCRKERIZIANR Y, DK



IKERRR SRR I 2 A 55T D TR Rr

W ERIQ
JFEL 0

AN (em)

(b) Case2
B8N BN I D B B D4

Fig.8 Distribution of the maximum tsunami height
of the island removal case.

X IHBHIZO L3I LT/ D. BRI 72D
LETOTa Yy ZIZBWTRAKIAITIAN Y, R
M7 7 CIEEHIED 3 {EIRDIEAR Y & 725, DL 1
DZ LD, AETEIS ST 5 Ea TH R R E /s <
T B BHEDOEEZ L CWND Z LN 5.

3. 3 RBIRHOFREIZ L DENRBRESE

% 8 BB 2 L= 38 /r — 2B DR
FOBHER LTIZH O TH D ANEHAIZ T DK H:
WEDEZ Casel, 2 ONAITTRT L, BHEFEI Stn. 4
TIL6.2m, 6.0m, FAWEEM Stn. 5 TIL5. 7m, 5. 5m,
A Stn. 1 TIX 6. 4m, 5.8m, FABATH Stn. 2 T
1% 5.8m, 10.2m, Y2 Stn. 3 TiX 4.5m, 7.0m TH
. BB, WEEORENLIE Y OBE 2T
59D ERNEHTIH BRI T TOMHIZ B
TAMIIRE L 0D, Lnl, BINIHT-ARA, Win

423

W EEQ
JREL 0

(a) Casel—Case0

(b) Case2—Casec0

%9 B A M K B HER R eh
Fig.9 Change due to the presence of the island of
tsunami.

D CIISOHTD LINE L 2o TN D,

H 9 NTEMEE DA M K D RIS B A
BT, 55 BUR LT B Case0 (281 DHcK
HEEOEEFZE LWV TORLESDTH S, S, #9
K (a) 235 EEABNEENT & CHEIRITEET S 2
&7 < BT CHEANT D 720, HEE S35 1o
AR CRR 3. om IFEBIN L CTD. BT
1. Om | F EHEMGEIAS A D508, AT E Tl
R OBATH LTI 22 E O Pk B OB R
BENA. WIZ, HBIX b) OEEZEEHE L r—
A% D L RNETE R THEEE M LTINS DRy
MA. HERE ORI, RRETHT 2. 0~3. 2m, A5
MTYhC 3. 5~5. 6m, HZETIHT2.0~3. Im THDH. I
P SIET D B2 1%, 2 2 OR LI HEER & ORIy D
BUhREH LTS,



T HEG YR AT IE

4. Bz

AMFFE T, b2 B U 7R S8 O 7K B 2
Y, B OA BEC X 5 ERIEEh T 2D CEBRIIIC
Wt Uiz, AKERIERR D 2 ) » M, HER 4 B4R
R TR L, 2EOHAETRETEZHZLThD. =
T T DIV BRI IERRIC K D HE TR ORMRER
BAEET NOEECDT=OIIENT 5 Z ENTE 5.

KEERIEBROFER A F LD LT O@EY THD.
(1) BWWHTEIC I DRI mE, B rrf s
HE< 7.0 1m, BB 2. 5~4.5m T ETH 5.

(2) 3R/ Bm LLF ORI A RN IR2s ~ 72, 3. 11
HEIRAK L He_T D &, JRWHIPH TR N BN D R
AR, B D Wi O A T BIEZE I /NI IR
BUVsinzarr L.

(3) BaEaiiET 2 L RBI7 e v 7128V TRK
EFEIT 3 (ETRDILN Y &7 D AN ETENIC ST DI~
TTHRK 2 /NS K T BB R OERIZ LT 5.

(4) EEBENMEN S — XTI, HHE IS 0o B
TP CROR 3. Om I E EHENIIT 503, OB ST
U A TVVAN AN
(5) BARAUNE LI —ATlL, ISR CHE
ENHIINT 5. BRSO, BT T 2.0~
3. 2m, FASHTIHNC 3. 5~5. 6m, HEZ&Hih¢2.0~3. Im T
BD. MEBIZEIET DR 21, B E OB O
HREHLTND.,

424

X R

TARFEFAARKREISIZEES (2012) EIFHEEQ)
HHARES — SRR A EEL I m 72 H
#A—. TRTFPES, 97, 53-93.

BLORRE (2011) HHARERRIC X0 mIR-L - T2
B 7 HE OW R — 2 L DT, HEOITE,
20, 51-57.

INTEFE A - BB - AR EST - s IR (2011)
HAREESRIZ I D HRIR/KIg D HIBRAO R, [E
THIPERERER, no.122, 97-111

IR STy (2011) BRAHES. JRREOLE,
no.436, 1-7.

H AP RS AR S~ > TR T — &
(2011) 2011 4F 3 A 11 H HALHG ACFPEHIE
2D B S~
http‘//danso.env.nagoya-u.ac.jp/20110311/ (2014
410 H 8 HHtsE

TR T« VEAT LU < /NJUEL =R - /NAREES - TRERRS -
AHEHEETER - JR BB - SOkt E] - REGER - R
AT < )IEE ] (2011) GEONET (2 &L 5 Pk
23 - HALHIT AR HIGR I TP © HRIRF O Hit
Zrh L ERWTE T TV, [ IR, no.122,
29-37.

LRI - RIS SR (2006) WP MRS KBRS
K DR ORERIMIERRI OV T, AR A
FTER SRR IEAE, no.19, 246-249.



FORHIRIC X D EARIME K EFICRE T 2 A - MRl &

AL EEERRTAN ~ Salist DI BRE TR -
HEFROFHERE

Geochemical and geological surveys in southern Tohoku arc- forearc area
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Masumi Mikoshiba', Yutaka Takahashi', Takashi Okai' and Yutaka Kanai'

Abstract: Geochemical and geological surveys in southeast Tohoku and northeast Kanto areas have been carried out to
obtain substantial geochemical data for environmental risk studies as well as geological studies. Ages of intrusion and
cooling of the representative plutons from south part of the studied area were obtained. More than 40 elements were
determined in the representative rocks from north and south parts of the studied area. Chemical characteristics of the

main granitic rocks were clarified.

Keywords: geochemistry, environment, risk, geology, Tohoku, earthquake
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2000).
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Luminescence dating laboratory

IS =

Toru Tamura™

Abstract: A luminescence-dating laboratory was built to determine depositional ages of historic or pre-historic tsunami

deposits. This dating method has an advantage to directly date sediment grains. The laboratory was divided into a

chemical room for sample preparation and a machine room that accommodates luminescence readers. Two

luminescence readers were installed, and each of them has a beta source. Necessary procedures were thus taken to deal

with radioactive materials in the machine room. Calibration of the beta sources has been practiced. Preliminary results

of dating sediment samples from AD869 Jogan tsunami deposits were obtained.

Keywords: dating, tsunami deposit, historic earthquake
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Fig.1 The luminescence dating laboratory. Sample
are mounted on the luminescence reader under the
subdued red light.
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Fig.2 The sample preparation room. Preparation is
practiced under the subdued red light. From the left
to right, we see a sample storage, chemical storage,

centrifuge, dryer, sink, and fume cover.
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Fig.3 The sample preparation room. The fume cover
is equipped with a shaker. Two sieve shakers are on
the desk.
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Fig.4 The luminescence reader is operated by a
program running on the PC. The left is the controller,
and the reader is in the center. Left and right columns
on the reader are the beta source storage and
photo-multiplier, respectively. The box in front of the
beta storage is the single-grain OSL attachment.
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Fig.5 A sketch of the Geoslicer sample of Jogan tsunami

deposits. Black dots show locations of OSL samples.
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Fig.6 An example of OSL decay curve of sample
gsj13009. Red and green lines show the integration
interval of initial signal and backeround.
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Fig.7 An example of the growth curve of the OSL
intensity in relation to the time of irradiation for
sample gsj13009. The red rectangular shows the OSL
intensity of the standard and its equivalent time of
irradiation.
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Table 1 Depth, grain size, concentrations of K, U, Th, and Rb, and moisture of OSL samples.

HUTIE FiRa—K FE (em) HIFE (um) K (%) U (ppm) Th (ppm) Rb (ppm) EKE O
SND-2-01 gsj13006 135 180-250 1.1 04 1.54 30 17
SND-2-04 gsj13009 53 180-250 0.943 05 215 259 18
SND-2-05 gsj13010 50 180-250 094 05 22 25.7 16
SND-2-06 gsj13011 47 180-250 1.02 044 187 279 17
SND-2-07 8513012 44 180250 0972 052 246 26 20
2R REOSHRE, MR, BIOOSLAER. nl, n21d, ZRENHELEZT Y 2y b (UNyTEtED o, %

DD BAERREIZ AN T Y 2y S OBE R

Table 2 Equivalent dose, annual dose rate, and OSL age of samples. n1 and n2 are numbers of aliquots measured and

used for age determination, respectively.

YUIILA Fa—k n n2 oD (%) EffifRE (mGy) FRRE (mGy/F) FK (Fa
SND-2-01 gsj13006 24 20 22 1052 £ 23 1203 + 0058 874 + 47
SND-2-04 gsj13009 24 22 13 726 += 15 1.138 = 0050 638 + 31
SND-2-05 gsj13010 24 21 15 728 + 18 1.158 + 0051 628 + 31
SND-2-06 gsj13011 24 19 22 7 += 20 1178 + 0054 609 + 33
SND-2-07 gsj13012 24 22 12 695 £ 15 1.151 = 0050 604 + 29
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