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Cover photograph
A view of Lake Towada from Kougakudai lookout

Lake Towada, located on the border of Aomori and Akita prefectures, is a caldera lake formed by the
volcanic activity of Towada volcano. The diameter of the caldera is approximately 11 km. There are
three stages in the eruptive history of Towada volcano: the pre-caldera (200-55 ka), caldera-forming
(55-15 ka), and post-caldera (15-0 ka) stages. The lake was formed by eruptions during the
caldera-forming stage. In the post-caldera stage, a small stratovolcano was formed in the center of the
caldera, followed by the subsequent formation of a small caldera of 2 km diameter on the top. The
calderas, both filled with water, have formed double caldera topography.

(Photograph and Caption by Takashi Kudo)
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Shohei Kaneko, Naoaki Shibasaki, Miyu Shoji and Youhei Uchida (2016) Characteristics of changes
in groundwater level and groundwater temperature based on long-term monitoring in the Aizu Basin,
Fukushima, Japan. Bull. Geol. Surv. Japan, vol.67 (6), p.183-208, 7 figs, 4 tables, 16 appendices.

Abstract: Groundwater level and groundwater temperature have continuously been monitored at
16 sites in the Aizu Basin, Fukushima Prefecture. Groundwater level, which declined by pumpage
for snow-melting in winter around the urban areas, gets recovered in summer. However, it cannot
necessarily reach to its level of previous years. In these sites, water balance may be deficit. Groundwater
temperature in some deep wells declined year by year. This is because groundwater in shallow aquifer
is drawn downward by decline of groundwater level in deep wells in winter. In this region, groundwater
temperature is considered to be affected by not only thermal conductivity but also the induced

groundwater flow by artificial pumpage.

Keywords: Aizu Basin, long-term monitoring, groundwater level, groundwater temperature
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FEI LA B B 16 S BW0T, P AT
O KR O e B & 17 > 7=, i T4
OHFHFHFF ORI X > TR T L2 PRI, B
A WEEST 25, FERIZEOL IS T L RTEDOH
TN ETHIEL AW S H 5. 2D &S ik TiE
ARINEZ MV A F 2Tk > T EHERE NS, BHET
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1. FUBHIC

WA, FHAERET AL X —D 1D Toh 2 Hh A% K
VIGE 5> TWS, M FOWER, Ximds D & EER X

2 i OIS AL A3 & 0 (rh AR EE R 2, 2016).
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NTW3. ZD7BIRROM FAKFE) & P S 5455
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R TN 5.
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2. REMBOMTKICET B

IS L 2 5 T L 2 s LIS ALE L TR D,

PO TUT O BT THADRKE L S ALz, LaL,
2006 DA NFHTOIHE L K HiNISHI 160 2 i3 L Tn
72EAKIE, FE ZA T2 OB LIZCY, &5
V2R O 3 JEE R R I 0 & SRS A2 1 T i i A
LT 2K D K13 4878 LT U & - 72 (R EERI I
ZURERE, 2007). MREREIAE Y AT A BT 2EMH (SRIGHHT
FE) L, 20074E0 5 FH L FHIT I 2 M P AR DFERE
EHS 22T 5720102, HU RN K OMHE T KR o i
MWAEBE L, BT SEEICE T 5 165 TH A
OMFEBIN AT > T 5. [HfRE TIE, WKkOFAEL
EBIZ, T AKRDIRIFEEZWO T 2O DL KHAIX]
(R AT ) OHLD flARe, ke 6 EEIZ &S
NARFEEREIH D 72 DfFZE, F L THEFAKIZ DWW T D
R AVED 5 20 D[Ry + — 2 |75 VAERIZ S ELD
HlA T 72 (BEIEIE A, 20105 FA1E A, 2011a). 2010
A BRI E TR H IR O M T AN B OV T Ak
RO A 13 U & 3 5 M R AKGRENC B 5 Wf2e
Thh, FOREO—EBIZEAIEL (2011b) 12 & 5> TH
LR TW3, £77, EEH (2014) 1%, =L itk
FIERIRI T 2§ 5 RKIER F LRI 400 HF O Hh
TARFIHEEHERR AW 220, FELHTOREH
N ARRIHE & HEE L 7.

3. HAEFOLBE

SRS RALVEIR IS AT E U GE1IX), mIER30
km, WP 12 km DFEEDONPERILTH 5 (IJJT i?b’,
2006). #EMOREIZE, AEVEI ﬁmszmm@MEm
H, HOEERALL - AREE XL oWk, B ISRFE LA Z
VA5, oM I EIRE C & 2 27t v i g
RPFAEL (LDCIEA, 2006), #hHioFMNIZ T ZE
ﬁ%%?@fﬁ#%iéhfnéaﬂmi# 2002).

%@%%%ﬁ@tﬁﬁ% i SRR OB -
J - PR - KILEE I S e D, AN L -
P & gt T IsHie§ %, @iicid, B0 Bh
ICARX O FEEHRSHER T 2 L HfEE S T3 (L
JCIEA, 2006). AL O L it TiE, WE 250
m ¥ THEI U T & AU BRI RBE L v, 2
1, EEDURCSE T IR O Mg 23 E B K & 2 T
%728, KR TIE, FBURED & FREOHE %KX
VB AR e A U7z, R HVEIZ FICHEERE 2 5 72 % 43,
X 2 &VRREBIZ 0 T D2 DR HEIC R L kg D f¢
TEDSERS E T B (RIFERIWEZERERE, 2007). MR
T, SR PEHIOHIR O < DA O SFHE LRt 8
PAES 2 53, FAEBOHIERAHEIC 3R TR NE L A E 5
i LIk AY b B (15 R - R Ao A X A 2

2, 2013).
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4. BEFE AfFzE T, MERME S 201449 H30HE TOF —

a2 &ML, SRR 21T - 72, KEETO 7 — & % [N

SHEHOBIFF o, HHF 7RSO 16151 FTHBRCAKN ZFTRL, KT — 2 ORIEA#T 72, &

BT, HRCAKM G RRE LT, AR R OKIE o i i 7z, AXHOEZERUATEL WS RBUZDOWT, Kz E
WA - 72 GE2X) . BHPFOM B, FEEE, 20104EDE 13201046 ~ 8 H A#1H L, 2010F-DA
i, HMERAEHZFICBT 238CIEB 1 £DEB D TH 5. 2010fF 12 H~ 2011 2 H&HRT 2 & &9 5. H KR,

AR T, WE0mED AEREIZAZY) -V & HEEARE, @It Tim2 T (2016) D7 X & X
REL TS E0%2ENF, WOMEICHRELTWS S DELHENOT — 2 i L, FEE Clda e
ODRVEHFLEARLE L £, 220 — VESRH L DF — & &L 7.
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Fig.2  Changes in monthly average groundwater level at observation wells. GWL and GL denote Groundwater Level and Ground Level,
respectively.
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g1k BHUFEETC.

Table 1  Specifications of observation wells.
. . Screen Well Ground Height of Date of Sensor Measurement
Name Location Lo(r:jgltu)de L?:tu(;e Well( D;apth Depth Diameter Elevation mp*! Measurement IBSta.”ed Depth Meas“L:lrement Interval
& °8- m (m) (mm) (m) (m) Started VI (m) from GL em (min)
Obs-1 OSM-S E139.8737 N37.65105 15 2.0-15.0 50 209.8 1.03 2007/3/9 D1-001A -6.7 GWL*2 and GWT™® 30
2007/1/10-
:miniTROLL
Obs-2 KMP E139.8814 N37.65780 42 unknown 30 2183 0.25 2007/1/10 2008/6/15— -3.8 GWL and GWT 30
:S&DLmini
Barometer
209;4;{ (‘) - RT510:GWL
Obs-3 SGW E139.8637 N37.64557 19.2 unknown 100 203.4 0 2007/2/17 . -10.0 S&DImini: 30
2011/5/2-
. GWL and GWT
:S&DLmini
20_0'_‘745{ ;0‘ HRL-5:GWL
Obs-4 INM-Agr  E139.8884 N37.67025 5 unknown 900 239.7 0.72 2007/5/10 p -4.4 S&DImini: 30
2009/4/25-
. GWL and GWT
:S&DLmini
Obs-5 INM-1 E139.8834 N37.66203 5 1.05-5.0 50 223.1 0.65 2007/12/31  S&DLmini -3.7 GWL and GWT 30
Obs—6 INM-2 E139.8825 N37.65981 5 1.05-5.0 50 220.1 0.71 2007/12/31  S&DLmini -4.6 GWL and GWT 30
74.5-85.5
102.0-146.0
Obs-7 FRA E139.8729 N37.65476 200 162.5-168.0 300 2148 0 2009/9/14 RT510 -54.4 GWL 60
184.5-190.0
Obs-8 WS-5 E139.8587 N37.65856 100 ggg:ggg 350 216.9 0.20 2009/10/19  S&DLmini -15.2 GWL and GWT 30
205-315 S&DLmini
Obs—9 HNG E139.8878 N37.45092 75 37.0-48.0 350 2274 0 2010/4/8 -15.7 GWL and GWT 30
Barometer
53.5-59.0
52.0-63.0 2010/4/21-
Obs-10  ODA  E139.8422 N37.46958 151 0057740 445 216.4 0 2010/4/21  s&DLmini - 7198 GWL and GwT 30
: : 79.5-90.5 : 2014/3/21-
96.0-145.5 : =852
58.5-80.5
Obs-11 HNM E139.9188 N37.49353 152 86.0-97.0 300 2129 0 2010/4/21  S&DLmini -11.4 GWL and GWT 30
102.5-152.0
52.0-58.0
Obs—-12 JSI E139.8897 N37.46306 140 764300_717(::2% 250 2248 0.78 2010/4/26  S&DLmini -19.5 GWL and GWT 30
109.0-120.0
Obs-13 HND E139.8452 N37.50620 4 unknown 40 193.6 0 2010/5/20  S&DLmini -3.3 GWL and GWT 30
Obs-14 KTB E139.8510 N37.44586 5 unknown 40 235.0 0 2010/5/20  S&DLmini -4.9 GWL and GWT 30
23.0-285 Levelogger
Obs-15 WS-6 E139.8580 N37.64898 100 34.0-50.5 350 201.8 0.27 2013/3/4 veloegg -12.1 GWL and GWT 30
56.0-89.0 Edge
Obs-16 HKM E139.8739 N37.69910 30 unknown 125 273.3 0 2013/9/25  S&DLmini -15.2 GWL and GWT 30

*1: Measuring Point
*2: Groundwater Level
*3: Groundwater Temperature

5. BRRUEZ

5.1 HTFKEZEE

A B S D FF a3 KR DO Z B A 2R L
=it T o A TR O S & F 3NN T
A % RD B12H 72D, KK T & 2 KA
EBRDTCEEEAERD 72, T ARNOHERERE &9
b DEFE2RITRNT. ki, BUHEREO R VKA &
CHEFAKBZESNZ DN TIE, NRELTED LD,
ST, B, BPEICBIfR s S AFISHT
KK T AL SN B M AL, ZXFEOKRNK F OB
B U Cid, KBS T 23 & K & W) 0bs-7 T OB
RNBHIZEDEBbID. 2000F-04F, ZOIF
TIFH I 6 —3946 m & WD O & bk X KN
TERLUZD, ZOFEIEZ, Obs-74 53 HAKIZfITHIT
Wi, bbb, FMOBKIZK > T, REKT2E
L7232 Thsb. 72, KETAELTHBIH
PSR HIE, SR 18 4% oo - HUR] T4 A
voaF— & ([H4WE, 2016) 12Kk B LAY E

ENBEDNZ O (FE2ERKUE 4K Dbuilding) . THifiH
OB NI FHA TR MH L T B Z BN
W, ZZFEOHIKOEIZ & - Tttt O VR O K RE O
AREAME T U, EREEOM T KEG AT Z LIk DX
FEOmAREORMK T 252 Lz eiifRans (52
X KO 3 [K(b)) .

IFF Obs-9, Obs-10, Obs-11, Obs-121ZHWT,
20104E%2 5 2012412 20 1 TOAFDORIEAM TV Fh
LHELETTAEAAAL N, L, XFOEKE
AEELBIML T2 TR A RIE$ 5. F72, Obs-7(E8
3 (a) IZF6 1 2 DM FARAL F 4 K Mz & %
7, TR OREER O ARG DKL 23~ 4 F 21
o T3 EERFFOHKRENE#ZREED & Lol>
TW3) L EE®T L Ebh5.

BHF TOREMINC 351F 2 A _E iR B O AT L 5t
X, i & D LIS TR & W EHIE A B B A,
AU X 2B OREOZIT R T IR L T
WareEZLND (FE2EK).
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Fig. 3 Changes in monthly average groundwater level in Kitakata urban area. GWL and GL denote Groundwater Level and
Ground Level, respectively.
ok MU ARAIHIE AR
Table 2 Result of groundwater level monitoring.
Groundwater Level
Artificial d
Pumped GWL Minimum Maximum Average Flu;;:zzon Rise during Irrigation in 2014
Well Decline in
Name Land Use* Winter (m) from GL (m) (m/day)  from to (m)
Obs—1 building X €] -4.96 -1.81 -3.36 3.15 0.02 May 12 May 28 0.27
Obs-2 building X © -3.15 -0.59 -1.94 2.56 0.06 May 9 May 18 0.52
Obs-3 building O O -9.93 -4.04 -5.64 5.89 0.03 May 12 May 18 0.17
Obs-4 main road X X —4.19 -1.35 =3.00 2.84 0.14 May 7 May 18 1.53
Obs-5 paddy field X (8] -2.10 -0.44 -1.35 1.66 0.20 May 4 May 8 0.80
Obs—6 paddy field X ® -3.22 -1.22 -2.65 2.00 0.09 May 6 May 14 0.75
Obs-7 building (@) (@] <-54.5 -7.87 -15.23  46.63< - - - -
Obs—8 paddy field X © -10.43 -7.00 -8.13 343 0.08 May 11 May 18 0.56
Obs—9 building X (@) -12.06 -6.89 -8.80 5.17 0.05 May 11 June 12 1.54
Obs-10 building X O <-16.6 -6.51 -8.78  10.09< 0.03 May 8 May 27 0.61
Obs-11 building X @) <-11.4 -2.04 =512 9.36< 0.03 May 11 May 27 0.49
Obs-12  paddy field X @) -12.42 -8.40 -10.40 4.02 0.03 May 11 June 12 1.04
Obs-13 _ paddy field X x -1.36 -0.34 -1.01 1.02 0.14 May 11 May 13 0.28
Obs-14 building X X -3.49 -0.54 -1.99 2.95 0.11 May 5 May 20 1.62
Obs-15 building X O -7.58 -3.78 -4.66 3.80 0.01 May 12 May 26 0.16
Obs-16 _other farmland O X -13.18 -4.61 -8.31 8.57 - - - -
Average = = = = = =565 % 0.07 = = 0.74

* Land use data are based on Ministry of Land, Infrastructure, Transport and Tourism (2016)
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Fig.4  Land use map around observation wells in the northern
Aizu Basin. Land use data are based on Ministry of
Land, Infrastructure, Transport and Tourism (2016).

5.2 WTKEZXE

5 SN A B S O A i T AR O ZE B &8 L 7=
LDTH 5. H FNAEIIBEARRIAN 2258 2 LT3 2,
e AT IS k- T RA 5. F3 RGBT
DB E L LD EDED, W TFARS RS AR
FTOEF2010E8 20, ZOMBFOKRTOES #
TP e O ASBURI T, 201045235 & 4B 502 B
WZ ERS (RRIT, 2016), HNKEIZZ DEDRIRE
fLic ke BxhsLtEz6h%. —hHT, RIKE%
LB A AR K 0 B AR Shz.

H P AR DZEB D2 — V13RO 6 ABIZRE
i e RAKEAHN S D, @6 ABIZHALVED,
@ S a — U HBIEGHEIRIC A S Bng D, @ %

Oz NS (554%). /32— OIZE4ST 37
BETEHFCTh 722300, WHFKELH & — L
R ARG OZEE S 2 — v L ORNIZR A BIRIER 6T
mhols.

72720, fEROHFmIZR S &, S I Hmo
ERTHSER D . WH T TdH H0bs-8, Obs-9, Obs-10,
Obs-11, Obs-127Tld, HITAMRAFLAIELT LA ZOH
HE LT, HWHEFTEEATICES EMTFARMMETL,
WO T A EF X AL = IZH T AD T E Ojh
AEC, HFKEMET L2 fErnE L o6Nh 5.

5.3 WTFKEDNESEREEHEXEDLE

HiE D W REVE & MRS § 2 72012, BMRE &2 Bt L L 7=
Bilamfi & LM & OB 21T 5 72 AR (1983) 128 % &,
Iz (m)IZ 1) 2 R 6 (C)iFA TR I NS,

= 2 [P\ 2_"_/22
9—60+a0exp< z kT)Sm(Tt kTZ) ()

22T, 0, 3MREE TOHIRCC), a3 o
HRREZAL 2 L 5EHhAR & RE L 72358 OIRIE(C ), cdt
HEOWE(/g/K), pld LIEOEE (g/em’), ki TEOEIR
HR(W/M/K), TIidHRIEOREZENOR M (day), 7135
M(day) TH 5. RNIZKRIT (2016) D& % F AT D
T— 85272800 HEMXTHS. ZIT 0,344
KUBI2CEREL, aiF128CE L, sHICHRSMM, 2
AR A2 &2 8DE Lz 77, 2@EHOEINR
SWEERER TR TH 5 Z &5 5, Domenico and Schwartz
(1990012 HED N T, IRELER(=kep) & 0.05 m’/day & L
7o, RN TUREh 2D, HEAXIOZE & 8L
HIZK > THR I N 254, RELHRIIEEE &8
N 55,

WAZ, FEECHE U 72 15 Mk O /KGR E TR & M
TR E OB ESETRNR Y. KOG
&, BB O REE - RIMED 2D & RD 72, FEN
KEL & BI2ONTHE FAROZE BRI/ & < & % fd#i
R oN, FXEHMNTH 5.

S D T2 B O 52BN S B TE IR RE VR S 1
10~20 mEE L STk (LA, 1983), KHkTE
Obs-15 TIEHE 12 m I TRIEZENZIZIERD 6 h
5L kB. L L&EMNE, Obs-8, Obs-9MUO0bs-16T
BHEISmEETE, 2~3COEFHIRD 6 Hh,
EAERAOM A L L TRkEw., ZOMEE L
T, (198713, TFlriZ O FKORNASELT TS
IR TIL, RIS SRR RS D < PR &
DETHNTNDE ZLABRHL TS, BUZBEE?» 5D
B AR B K 0 F K] 22 D T B AU i £ TR
L 720bs-8 ~ Obs-1212H W\ T, ZEEA KX 55137
TH5. Obs-161FHFHAFFIZ K RN FOEEE %
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Fig. 5 Changes in monthly average groundwater temperature at observation wells.
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3k M KIRINE AR,

Table 3  Result of groundwater temperature monitoring.

Groundwater Temperature

Time Lag between
the Peaks of

Sensor Depth Minimum Maximum Fhasgztion Average Groundwater
Range :
Temperature and Air
Temperature
Name (m) from GL (°C(recorded year) ) (°c) (month)
Obs—1 —6.7 6.9(2012) 19.0(2012) 12.1 12.7 3
Obs—2 -3.8 10.5(2013) 17.3(2010) 6.8 13.6 2
Obs—-3 -10.0 10.0(2013) 16.1(2012) 6.1 13.1 2
Obs—4 —4.4 10.4(2012) 18.6(2010) 8.2 14.2 3
Obs—5 —~ 3] 10.8(2012) 16.3(2010) 5.5 13.1 3
Obs—6 —4.6 8.5(2014) 17.8(2006) 9.3 12.5 3
Obs-7 Temperature sensor is not installed.
Obs—8 -15.2 12.3(2010, 2012) 14.0(2011) 1.7 13.0 6
Obs-9 -15.7 12.5(2010) 15.4(2010) 2.9 14.2 6
Obs—-10 -16.6 13.0(2014) 13.7(2010) 0.7 13.4 ?
Obs—11 -11.4 13.8(2014) 14.9(2011) 1.1 14.3 5
Obs—12 -19.5 12.3(2014) 12.9(2010) 0.6 12.6 0
Obs—-13 -3.3 8.5(2013, 2014) 19.0(2010) 10.5 14.1 1
Obs—14 —4.9 11.2(2010, 2012-2014) 16.4(2010) 5.2 13.6 3
Obs—15 -12.1 12.6(2013) 12.9(2014) 0.3 12.8 i
Obs—-16 -15.2 10.6 (2014) 13.6(2013) 3.0 11.7 3
Average = = = 49 13.3 =

Temperature (°C)
2 4 8 8 10 12 14 16 18 20

WAk WTARED 5 - O R
Table4 Classification of changing patterns in groundwater temperature.

Classification Name
Pattern(l) Obs—2/0bs-3/0bs-5/0bs—13/0bs-14
Pattern@ Obs—1/0bs—4/0bs-6/0bs-8 4
Pattern®) Obs—9/0bs—11/0bs—15/0bs-16
Pattern@ Obs-10/0Obs—12

[
|

6. £&O

Depth (m)
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S 278 > 7z,
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3L, BAKICE > THER SN M ARGREI D 28 3 Fig. 6  Calculated vertical temperature profiles by heat conduction
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Fig. A1  Changes in groundwater level and groundwater temperature at Obs-1. (a) Changes in groundwater temperature since measurement
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2013 to September 30, 2014. Interrupted lines show data missed. GL denotes Ground Level.
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Fig. A2  Changes in groundwater level and groundwater temperature at Obs-2. Parameters and periods in panels (a)—(c) are the same as
Fig. Al. GL denotes Ground Level.
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Fig. A3 Changes in groundwater level and groundwater temperature at Obs-3. Parameters and periods in panels (a)—(c) are the same as
Fig. Al. GL denotes Ground Level.
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Fig. A4  Changes in groundwater level and groundwater temperature at Obs-4. Parameters and periods in panels (a)—(c) are the same as
Fig. Al. GL denotes Ground Level.
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Fig. A5  Changes in groundwater level and groundwater temperature at Obs-5. Parameters and periods in panels (a)-(c) are the same as
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Fig. A6 Changes in groundwater level and groundwater temperature at Obs-6. Parameters and periods in panels (a)—(c) are the same as
Fig. Al. GL denotes Ground Level.
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Fig. A8  Changes in groundwater level and groundwater temperature at Obs-8. Parameters and periods in panels (a)—(c) are the same as
Fig. Al. GL denotes Ground Level.
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Fig. A9  Changes in groundwater level and groundwater temperature at Obs-9. Parameters and periods in panels (a)—(c) are the same as
Fig. Al. GL denotes Ground Level.

— 201 —



—
b
o

Groundwater Temperature (°C)

—
=}
—

Groundwater Level (m) from GL

A0 BUHIFODbs-10 1231 % H PR L O FAGRZEH).  (a)—-(c)DEH K OHEIE, BAIKIEE L. GLiZHZA (Ground

-
=]

WREFHAMIZEHE 2016 7 H67& H6s

—

[*2]
=,
=

—_
[4)]
|

S
|

-
[ €+
|

—
]

40

1
[o2]

\

L

Sensor Depth:-16.6 (m) from GL ’—> -85.2 (m)

||“

I

-20

Daily Average Air Temperature (°C)

=
-10 — — 40 5.3
] | %
E
-14 — — 80 §
- T
' a
18 — — 120 §
B | o
29 i 160
2010 2011 2012 2013 2014 2015
-6 T T ITTT T *Tlr"r T [T T mr T 0
I S|
NG i 3
10 — — 40 §
il | i :
14 — u — 80 §
c r' 3
- i | - ]EL
-18 — — 120 §
i i a
22 160

OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP
2013

Level) TH 5.

2014

— 2
—1.5g
B =
o
L 1 2
= =
@]
e
— 0.5 O
— 0
— 2
—1.5§
B <
o
L 1 2
n 2
Q
=
— 0.5 W
— 0

Fig. A10 Changes in groundwater level and groundwater temperature at Obs-10. Parameters and periods in panels (a)—(c) are the same as
Fig. Al. GL denotes Ground Level.
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Takashi Kudo (2016) K-Ar ages of lavas from the pre-caldera stage, Towada volcano, Northeast Japan.
Bull. Geol. Surv. Japan, vol.67 (6), p.209-215, 4 figs, 1 table.

Abstract: Towada volcano is an active volcano located in the northern part of the Northeast Japan arc.
K-Ar ages of lavas exposed at the Towada caldera wall were determined to establish a detailed eruptive
history during the pre-caldera stage of Towada volcano. The obtained K-Ar ages were 0.26 £ 0.07 and
0.13 & 0.06 Ma for Ohanabeyama Lava and 0.09 = 0.06 and 0.09 £ 0.06 Ma for Hakka Lava and
Pyroclastics. Although these K-Ar ages have large error ranges, they are consistent with stratigraphy.
Distal tephra stratigraphy at the Kamikita Plain suggests that the main volcanic activity of Towada
volcano have started at no earlier than ca.0.22 Ma. The newly obtained K-Ar ages of proximal lavas are
consistent with the onset age of the volcanic activity estimated from the distal tephra stratigraphy.

Keywords: Towada volcano, pre-caldera stage, K-Ar age, eruptive history, Pleistocene, Northeast Japan
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Table 1 Results of K-Ar age determination.

Sample Geological unit Occurrence  Locality* Latitude Longitude K Rad. “°Ar K-Arage  Nonrad.
name (N) (E) (wt. %) (10%cc STP/g) (Ma) “OAr (%)
Ohanabeyama . 0.39 £+ 0.10 0.26 + 0.07 94.0
1 171 A | 1 40°30'50.6" 140°53'24.3" 0. + 0.
3091710 Lava ndesite lava 0°30'50.6 0°53'24.3" 0.388 + 0.008 020 + 0.09 013 + 0.06 96.7
weighted average: 0.19 * 0.05
13052509 AKKALAVA& )\ oiclava 2 40°24'37.5" 140°5147.8" 0616 + 0.012 O-22 ¥ 014 009£006 973
Pyroclastics 0.22 £ 0.13 0.09 £ 0.06 97.2

weighted average: 0.09 + 0.04

*See Fig. 3. The decay constants used in the present study are Ae(4°K):O.581 X1O’1°/year, )\524.962><10’1°/year and “°K/K=1.167x10*
(Steiger and Jager, 1977). Errors are given at the 10 uncertainty level. Rad.: radiogenic.
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