)

arv. |

ﬁ"ﬁ ﬁ%@%zm—? .

L=

-

Vﬁﬁﬁ#zﬁm D

%ﬂ41§§ﬁ83 :

B

.












551. 49 (521, 14)

#HOE W AR E
NS £

Bk MR B F & oo
A B H ¥ By WF %R

BREEREE DB T KRB






BE eeeereeeeer ettt e e i
T~ LTSI 1
TE, B ZE  Bleeeeeeeomsontom ot 1
M. BEFERHLDHTYS ¢ HUBL -+ ooemreemereromomesms e 9

W 1 i i i i R AL S SN MUT AN S Sovermasers 9
W, 2 i T VNSNS ——— 6
T B 0 [ [ mimntoan i e Sl STy o IRy s 6
T 2. 2 TEEFEROHE-eerereererereremmsssnsnsmnet st stianessisasast s ianssassrsrsaans 10
W 2. 3 HEREE L OHEEIEEEE et 16
V. BRI Fo1F BHTF AR D AN A - eeoveermvssmresrm e 18
V. BEFZHIC 31T BHU T OGS oo 19
V. 1 ACEORET ererreerreamrerinmrineiss s s s s b s 19
V. 2 BT IR DT crerereesertasesesmsssmmssasessasts s ssn s 21
V. 3 (UK TRET - wveroererreseonssssmiactisnss st ia bbb s na 2,
V. 4 WEHE TR S TR & OB ORI et 23
V. 5 ERAB DM FIDIKE worereeersssssmmstcssmsisisisssisss sttt ssssssnne 23

VI BRI 35T BHU KT o eoreeerer et o4
VI 1 S PR O E % OWHEIA IR T2 Geftherre e 24
VI, 2 FEEIMEHITIKODARR & DR e ess it 95
VI, 3 FEBIMEHITR & KL DBIR- - eveereserrsncssissstnsis st 28
VI, 4 BT L BT T K & DBIRerveeerrrrreersesesimessss s 28
VI, 5 FREMWEHI TS BT L OBE R et 29

VI, om0 AP A9 s s 1 s s 30
¥ i e o et s s S5 4 RS 5 0 48 By v o 31
Abstract

Plates 1~3






K R T 2 o KB B 2R W52
TR b 7 K T

® R

HPFRMNKCR > TEomEMc aKERLLE s DHEBRCELET, W 2nD
HEZmAER2TWSE, Ihdb 0o R, BEoKEWPE, #HErE
AR RO TREOH D FEFRLCEY, RFEROMTRE
IR -EORBEHOM T KEOEEELI  SEbLTWS, ARHTEHTEM
O e M TREE 2HESE, che KEBEFLEVIFEROS L WCHERT R
bDTHB,

BRI ST 2 W TRES L2 oKRER, RibEoks b EHREC SR
ENEDOTHY, TARETHFRMOAERICR U VEIECE S HILOERICH
hitwz BB baiicorn,

I. # =]

BRI BUPITE R & P b B B 5 P 2km, Bedbs0km, o @it T, FKE A OB
BT D, WA & U O, R o Ao W SRR B A S { T 4 AR IR S = LT
JBREERNT, F 7SI TIRONR & o TE IR TH 5, Lo U I E b i 2P -
WTHE, 1, 2 ORMAESUCIEE D, £ 2 O TFREEN S ST DT, HEEIL19584 LK,
WAL S B OIREEHE 0 W R ITE 2 580 T & 7003, TR s 1 AT KERE, B LR
e 2 B OM T A OEH#EE X< HHb L TWwaE T ERM LA 2R OT, EHIME L T
IKES B Co e KBS E WO RO D LT R T o0,

C OFFFEICY b it 20f U ORBES &Y SIS ERE AR T il o B e T 4.

FICEFL DI D, SATIERE L B fHEH L R A NG o e B R I R AUE, M B,
BHE—HIZ S LR BRI 2 OB LR T RETH S,

o. # % =%

PR S J 0V O F IO ENE, 205450 1 HERIE TR 5318924F (WIFA254FE) =JHRRERIC
Eh, RAU<20755 0 1 ERIR (HHE ] 219054 (BI¥4384F) H Lo mhic X b SEREh 2Dz UE D,
AUE—VE, 17501 [HREREESFHE] (KEAFEMBEEAR) 1 - ERE X CFRHASEL19
30FIT, 7775 T4 LHWEROR MAYED 3s & ORIHESIIFE 41934451, 77 5 T4 O 1 ERIE M
F X OEBVIZE L 193740, AT 7 75 T49o 1 ERE TEg ] & ohSn s i o H
BLCws,

THEHOHEREEOBIE: L ik, bEESR » Ul - FHRE S L OREESC X 5 TAE—2RERO
JBFF 3 KO E SRS | (1941) 5 X O OBK O [FHE=HEMIREL 12w TIRRIEWZ ) (1941) 0L A S
Do COMMMEAMETEEDO—RE LTERINTWS P EA CHREN:, MEREHE (1947) [HKHEET 42 b
JeHTaBR OMEERERS | DSy TR L 2HEES B ShTWE, £l OolRE &bz
KRE» AFE L LT, TOhEklHe (1958) 10X 3 [HILHT R/ ABRFETARS ] 250, A
MASRITOWTEE, T (1962) OME H %, BFEHR XOEETHEZMOME R X OERIC
DRI (1055) OO H D, AR ED BRI ER T 2T w5, T OE kol

*IERBEN



2
R DWTIEZ Y —~V 87 P — T X BRI b, JbkE (1957), FER — 5 (1958), 3+ k&
(1958) SEFREEERECE T 5 9IS,

R o B RIUIRIC > W idba s (1959) OFZBIURE RO E U2z #lERNC o v T O
b D, AHIPEH OB EBETERC DWW H A (1959) s X ORI (1963) OB FCBT 5oL
BH5,

WD 5 BLETBHIZIC OV T, BIYA294E (1896) OEEFIHIERIC DWW T DR FIiES # & (1897),
FLL (1916) #3% D, EAEHE—HE (1928) @ ML CKRBEENPE] S X OBERAR (1954)
ORI R O T & % OERIC >V C OISR D 5,

BeRaibs X OHE N A28 S o RS2 S 0, ZhbitonTik 2, 3 OoHERk X O mEHR
(1962) OHALAFIN D B B ihEE 2V T OHLAE D 5.,

AT IR ORI B A IR O BRI e <, WTFKIC oW IR ERRRE (1955) @ MERTTCE
U AHFROIREE R & HEREE - 0BG ] ook D UEKRE (A BIEER (1963, x4 FHIRD ©
MR R T AGR RS & L Catbdb i 363 2 B o BT o Bk a1 5 5,

M. BEFZAZHOHTE - HH

m. 1 #b 72

BERAHHE MOV ) 5 EEEO BERNC > W TiE, T 0kRE < ORERH D, Fhatbormfils X
CEAOHRMREIC KT MBI D L MbhTwE 2 LA TH S,

HISFEFEOMIZT, BT ORI LT ECE <, B8 H5-5 P35 M R ic o T
REZHR L, £ OEEEE T OBRMEIC S WC80m, i deo iR MM C40m, FESEAsiar
IETREKT20m THh 5, HOREM2E T2 BPFRURT SR r R L, B tos LTER
1,000m % & % % \UBASHZ: b, JEHOFIEGR, (1,400m) 25 F 5 QRN (1, 628m) (2= 5 [HOEHIE
DWENE 1, 030m CH 5, Thic KL CMloEHERT, KHE; Rl (388m) s5E I ORF
W (474m) - TORRBITOPISHEIZI84M T, KB REBOHTNE 7t LT b,

HE AV RERR L3 1T 2 O WA F6 LI i, BIEERE i s\ CR N & AT LT SR R o 3
Wit EL, 35 amBEMOBFTHED I W5 32 AR TRTTCE Y, LFEG» LR
T AENEAVE L 7285, MEF, AR ORRAES % ~ TR T AR < #E)IIAROT IS
BOVE, EROBERAI SV TR Yo BHRTTANE TR #9 Vi SO RS ISV T T Yo TZ
DAPEP»HABIEAE S 700, KETHIC I TERT Y 2000 AFFIERC 3V T Yoz Th B

T Qo FHIF OBITRES 1 [MiE 200m O/ H0, X510 500m O/LHED = OT, i 100m O
TR ERNTERE G2, B & BN OBH ARSI A2 C, BRI, HERE
LT BN s X OSBRI 0 AR RS X O BHAE AR 0757, )0 X 0RO BRSNS h %,
Rk X OB E 05 RR FEARIC A LT S 018 2 BT H 5,

B OALIR A 3 J OB R ZIRRRH 2 b s, Aot IHBRE ESTHLWE
PHBFEEL, TNOREICER D SO BEFBRERLHEL, S5 OMzmAr@iL T 5,

(HEERIOIRBEDO R & W & OV, B « R ORRHT, EERTR—2 0RO EE & 2T W55,
SRR &, IR BRI 3 5% 3 00, Bl & OB LR 0o
SORBRTH 2T, HH L REE 2SO RS ORI T, 205 EIH OMRiT B EE)I|
DERHTH S, O HEEC I T, & ORI, %915 X O PRSP o Rk i S a2
DTN D, CHLIBRRILOBEOREE L <A%<, SBUITE0. 005, PERENIIITI0. 008TH 5,

AT ORI, 558 « AEAME - FH )10 - FEB - A% L OSIROERIIC ST
B, BERRBRLOBEARICL 2T, Lk &, FTOSEALAY, BEAEEI-ET0. 0466, *hEIL
0.0226, TTE X 0.012, MED LSS XOCHERO ~EEZENCE2TE Y & 5h, TRECHR S & 705k



[

\ el 1L
\ _ >'01(,07£\>\(/\1ﬁ S

)| r oA LU

/ 60“‘ 4 n Vs

~
%
YL

;". .1{.\/1? x
~ats N s ¥ SN
S \ 4
‘ ’(I\f‘iﬁ“ﬁzfjﬁ\ : /f/\l‘

S iy
L3 5 N ¥
{
.J’..
o [
O

H1E EFRBoMPRTLR

Restore map of the Yokote basin, Akita prefecture

3

EERREFRERDBELS TRV,
EFMNEARREERERRLE &
AERHIC I S $h 7o NIRRT,
BRI LEE0.027, FE &
{3 0.023, bEEEISBEEEN T
WH Y, PR A SRR OB
RIS LD, BRERED
BREEDIZL L, FTRmIzhs
ORI E EERRMA E LT3
o, TOERIITD S,
FHP - Ak X OTED 3 Eikihi
ML - EARR BT 5, &
P X N R RO | 4 & i
0.01~0.012 L T LA ETH—T, %
FEAMNE LGN X 5 RE0
EROES D HEATY 5, FRER
HE B OARICBRES TR L,
ZOX O BROFREI/NIEO L
oM AERhOERIC ST BE
Eh3 38T, FRERBIZRE Y
THEEVBA TSR &%
HbObLTws, FHERBORR
WKL, BRI R TS50~
60m R, FENI53~58m AT I 4
L, JIBERRH O LK &
ftL T, JI BRI O REHEK
B2 ET 2 i, K
I3 EEE50~55m, TFIREKHHT38m
L5,
FEAPRMIIERE I X270
L7z B E ER 2 B S bRk
Mk X OO ogHEIlic X >T
0L BRI E OB SRR T,
FTRESICHE TR, O 2 X
T5CLRRETHLH, BRETE

| oFRBORMEAFEA NI L EHE 2 o /HAREC S D, EoTERREREH AT 4 b

DT L7 EE0~B8m e 55,

SIFFRAIE T 00 o2 MBI A RRI T, FEAEE 0.014, AL AREOTRE LW
T, BECHTINILMO N NSt E L R2E CCERREZ B> THAREL TV 5, B
DK 2 iz U0, B8 ~50m fETICEK#S S 5, - OMBETFH4R « FEA=ER X 0%E 2 ) -

BETRATIR 1 s &N OH LV BRI RE L T 5,

Bl 35 X OV OSEROBR ERES, BN a (T REE, b B BIRMLHLOME, s v
BRI oW TR 2 5 T oM, 24t oENc oW Tl EEFRZ BB L B ORE o
TERFREENLLNS, ChLOBREIVTNAEMBRECBL LBV LABRKSTOHS (2 H),
81 BIBEEE OB W0cm iz v L 2 m B2T, SRORABORMOBIELbN0 5, F2B~54



A
71
, 7 |
P\\ H/R e,
y7 / N
L " « o~
EGEND 5 /«’ GOHIYAKU- \‘1
CE FAN g ¢ KARITA\F, A
T REGENT RIVER DEFOSITS e N a7
T4 RIVER TERRACE (LOWER T0 UPPER) A N
TH HIGHER RIVER TERRACE R A samar £ 7
(B PEAT 20N " ‘g\ b o’
/ = 9
@’ TERTIARY ZONE = / / KAWAGYGHI £ ‘{/(;
o FAULT //(/ ’,/:ifj»;}’?
¥ - > ‘ <y ¥ /
e
e~ K e //%/,;
R N 0ok v” 22 S
- ~Fd } ~7%~9v

2B BERNT 133 RIS OB EO S
Map showing the distribution of fan and terraces in the
Yokote basin, Akita prefecturc

B OB RN AR OB ES
T OIREREEN 3 X CNB R
DL DR ENBE D,

TR LB i3 TR 4 8y, AH
ERAT OERE160~200m O
FRCa4i3 5 0T, RILEHE
DORPRER LK EErD 5,

W 35 & O RGN O O
P, BRIV
T s B oo 3 T £BsE 2
BRI R » BT ACHTH
&~ CRBHTTEEER o AR
B WTHEINC AT L TV,
Zh B EEES S DU R 5
BrmoORFE WREHEEEO
I - 0o PEAU DS TR I 4
EhCWaZ &T, ZORPE
BAE DK INTH & KRB H OB
LR OIIBE ERBTH S
D&, IFERBEORILL HEE
t, HROpECEUD, IHEE
NoMg: aleshpo L, %
hEECEFRI I D IBIE L
SAC E B T & B X ORI
OTRERIC X % POIBEIR R 25K
HrOFSE F RO, B
kA C L EFTw D
Zrig X hiEESNhS, &
7= IFESE V3 S T o> P - 3
D, I3 - PEERITR
B35 L OVEER R~ TKHER IS
R TR AL T
Wiz, bk, CHEHBF
FERT 3B AR I R SER B D
SFiEs X OTRENE TR OS5
P3P R B AT TR L
TWHTEREVHEEESh S
(#B3Ma), LoEONEESR)
(i QB 125V Ul o Feedsdic]

B U C, S4IHIT 2> 5 30+ T8FHT L o X OSRHIER FRARR % ~ CORBS AR C R N B HE L, IREFI
ML PR LW HTEZ T, 0TI o X O HEIT 88 8% ~THEM) T A ASE 12 3 Tiftd)llic
KRSBEESFEEEL, REECiER
TOWTIIETE S R S 4, R OFENIEMANES <, P EVET S B L 72 D ChH B BE3Eb),
RO THR T DA EIC X > TR & BRI AYE L OB 2 dupa & 0 BifEOTEIE V-1l E & 5

BUWL Tz, IR OFBIT 2V TiE, BIENT 55+ I H

wE>7 3R c),



STALE 7

STAGE 2 STAGE 2

et
>

/4
3 s

(
\ OMAGAR!

Ve

I\
AN
A INs

/s 2y N
TN N NASE
\

-
CYUZAWA -
4 /

#3014 a 34 b H3kc

BT BT L UL DO O NS

Map showing the course of the old Omono, Minase and
Naruse rivers in the Yokote basin, Akita prefecture

B O 2 S, A - HIF L, MEBIREITEH~B I O2H b, £OTF
FEERFENT 12 35V TR OB 7o 1 LUibic X £ F S TR A IR O, BT & i R ds
TUE, REHT & BIRT & ol WFE o e B S Jedris iy PR EREL Tw b, SheEIIIORA
BRI,  HEMIATC 350 O SHRATARE TR &b du, I - SMEREIEEEN 0l ks L
TS, TEEBERN LR & ClERI. KRB0kl & cliissbhd, Zhb oo
CTEETIE, BT AT ORI O W E TS TR N E < b A, BEI AR
WA S ORI & &WET, METN LRI E T 5 I, MfEESNERoRIT2 ¢+ 1k
WL 3 2 THSL, KA HRMTERNC VT Bl iz UL, IR & iiRiEe ik,
1: 1 EDRORE LAY, AL 322 250DLBRIZALID, B FMEIE LTH
FIEAT 24775 5 O, KMo THICE W T TH S,



m 2 # H

m, 2.1 & K

BRI O\t & HERL T % SIS B R I D — R A T 5 R L i E R B O R L

’% 1
4

w8
e ;S,,
2587 )i ,J
¢
B
5

£\ YOKOTE ?f
3 /\‘?i\ 7 LEGEND
o (T ALLOVIOM

() HIGHER RIVER TERRACE
YOUNGER ANDESITE
[S0) SENYA FORMATION
ET1 KABASAWA FORMATION
FUNAKAWA FORMATION
ONNAGAWA FORMATION
=) SU60TA FORMATION
GREEN TUFF AND /TS
- ANDESITE
« 3] MIQCENE RHYOLITE
@ MIOCENE ANDESITE
‘{ [ #ozoKI FORMATION

GRANITE

7 FAULT

PPE-SUCOTA FORM.

FAR WFEEWWER
Geologic map of the Yokote basin, Akita prefecture

T, KHEBHOTHEERFE LT
— TV SR TWS BRI
o5 BB L OWTFRRAE A
FEHIR O IR HE (1955) I X ONh
M5 (1959) OHXITK T HBRF &
FEEOBFEESE L O
#, FHEFRONERIIE 4R
ThbH, WREHIT KT BRI,
INEE (1955) 12X b HIH - B A
AT E O TRBENIH DT
HHHY, HPEREEFRILRE TR
HERERE A B 5 0T, SEEITHIR
M7 HBa L & DICkElEIT Y
TRV R T L 8% ()
U TR Ve,
1) 4&E4HE Pre Sugota
Formation

SRR &k, LB (ol
B OFMCHS, Vb DR
REFCBTOHERE, KBk X
DRILFHREE S L OEREESD
ETIRUBOMBE NS, FEEHER
FRSHL=b 0T, BiRokSic
BERahic VT, EEBER Y
BEKBLEEDOTHLEERHED
T, T h® 507,

2« AR PR s
KAERETREE | L5 5 O FICHEL %
A L, HUSEIR I s T
TEEE N & L OCBRT ORISR
OV HEFRET 35 0 B [T B,
ORI I\ CIEFTHE
REHboRic 5473 5,

5 BERED « ERESOHFEE - SHOBERE - S5 - ARERS X ORIE RSO KIS
LU OREYS « BIRMHE T C B\ COIEMPIRESE LR, —RICBRECRAIEICZ UL, FibiRo%k

BREZHEEL TV,
2) ¢BYSHEE Sugota Formation

AR — (1934) oE#IBEREZ, FLE (1941 SEREBFINZSOMT 2B LT, GROJRE
LR PO R b 5B S Licd 0T, THBLE—MMIRESERICH 55, $HEELE
OWAPEER 2 LD H50T, WERK EH4R) TR\ TR I BIRO T VIR 354 TrRseE s
HRCELTHH L 5L H 5, ABISHOWERLA S XOEARILR%ZEL, % 7= Desmostylus



|| AKITA STANDARD | YOKOTE BASIN | YOKOTE BASIN | YOKOTE BASIN
©I=| 064 PEMSULA KATO 1 KITAMURA N. | KONISHI T
% 1955 /958 1964
U
S| | 7ERRACE DER | TERRAGE DER | TERRACE DER. | TERRACE DER
S\
<
S | KATANISHI FM [ JJ
| SHIBIKAWA FM SENYA FM
SANZU~
—| wakimoro Fm | nonomaTa S MUNOMATA Fm U
V| KiTAuRA EM | KABASAWA FM | KABASAWA FM. | KABASAWA FM
/OKA FM
| Fumarama mm | roka Fm JOKA  FM. i .
o
NITYAMA FM.
<\m| owwacawa mm | wirvama | wirvama mmo |2
}Q\: (=ONNAGAWA FM)
S| T | MSHKUROSAWARM | SUGOTA  FM. | SUGOTA FM | SUGOTA M
DAITIMA FM | LENAL TURES \ iwwal Fm PRE-SUSOTA FM.
| Honzen
; NOZOKI FM
AKASHIMA FM,

g1 ¥ kB &
Correlation table

O LRI, BEEER ST IEERBICEIN B THL,

BB+ ZHIOBIR I 35\ TR PN LS S OB B X ORI OE N IR 4 %,

B TR, SRl WECES ORI D AMEETHRBAIEL, BT 5 R WAV RE B M R
BRI s D, TR B BERICRE S 1R ORI OHER D O BRI MLV « eI v v MES L T
D, ECAICEDAREERHE TS, PHEUTHEEEN S L OCBRMRILZCH T 5 A8, B - BESE
TR« BVEDEEIR A « THES 0 BRI oW E - 55 D, ABO 9 B B LTy R WEBEE ORI
kL HY, £-5KELSHL0TIONRCETSHKRKBE LTS,

3) =#HWE (&)IE) Niiyama Formation (=Onnagawa Fm)

A B IEEHE (1955) AMEMIINT “HILFE 2R e LT Lcd 0T, £ oBRERICIEEa
B EEE b b, ZMEELEAICHE TS, FUE-— (1934 OE, Fill (194D oREEERSk X
CAHIE—(1937) DEEERIBIC BT 5 N RIRER, $REEKas KOHRERE - IWAWHERO—BR Ch
KNS &0 TH 5, ABITEHES X CELRIEAIC L bV BELECRET LB ES i ahs,

PEE e kD BRI KRR D2 D G4 D, At TR EN o TGRS L,
MRENTES AT IC W TEEBICESCRE SN D, HREEEN T, REITIKIRASE 25 85 O PRI
TGP 2 THAT L, KRS X OIS AEE C R RBIC S b D, Fe g flolih
Chk, REA - U I X OEERT RIS L, KEMIC VT, TAB LB TEL, THNTE
CEVTRTEBCARES I EbhS, BEHcsy Ol L ofFmE & 2—KE, —HiEaBafRcE
LTVvi%,

B AR EEE OB by, WERE - BEES - BIRERES LCEThLOERH 5D,
FEIERE OWEE L, BEALLBRLTWSOLERO—2T, T LI UIZRKSOEREZR L,
fEGoEr T LAS Y, ZKMEE LT, REE—RICEEL D, BEL L TREKLE BT
B35, LU ORE I REREOHGPd D, BETORKEOHLEREETL T L b b
D, ERMEAHEED S CITHENE E LTV AERT, EERCoX S htKkEos BT, TR
HEFRKEOHBTHS L 51, FBRAKELLV55 2385,



FUKUDA

\\
| 022
AGARI,
e3r N\

LEGEND
A——H GEQLOGIC CROSS
SECTION

0o CHEMICAL ANALYSES
POINT

/e WELL (08 POINT

25
"ASAMAI

|

056
70

MINASE Ry,

T TR
& 4 % | ogs
. o7
A7 MISHIMONAL &
4 /K/X o8/
s
)
3 A
" { 7
8 1 2 3 4 Ekm .
et il g § /)5// s
//? ///
/ K,// u
w5 R

4) 1PRE (WIE) Ioka Formation (=Funakawa Fm)

TR ESCEY, SRROREC DA INEREDEOBBR DT L 03b 5,

ABERBELECETIIMNIBREOEERMEIRELOTHS,

PR ¢ R SFRRAER O I ks X OV PRI g\ TR, I ¢ BB AT D,
HHOFIIZEH TR, BPEHER s LO#HMERORERICE VT, “IHUELZEVHHT 5,

EH  FARTEECE o R VHE T, IRBAREI-LA D, RCEmAaR v LISRaOREE 15,
ARBEEL LTEEREEDD, HEE L OEEKBCRL, SRk 7 < ARk 2 13 himd w
2 L0 HbPERE T IEEDAOMBO L r ARFEKELHD, FKBLLD,

5 #ERE Kabasawa Formation

FILE— (1934) DM Ed kL OHIEZHE (1955) OBERIE & FHEC, KIMTHRIEME O FMLE < ORER
BT MBS E L e 00, FRBZESTEY, KIMFERT < ohREICREWVTIE, KIUEBI



COLUMNAR SECT/ONS

o 2 3 4 g 6 7 8 s 10
GHAGARI ROKUGO  YOKOTE YANAGIOA  AGE  TATEAI  YOSOTE  YOKOT/ MASUDA  KAKUMA
.. 0,
o B TANEMORI YOSHIDA
L : )
& ’ = fuld i
' = : L :
ook | : I = B
L e - il s
i 5 — : o =
Lo B B ol
ot |i J B
2ok | = e £
00
2ol L L
LEGEND OF COLUMNAR SECTIONS
(=] soveoer Cdezar
[ pessre [ ruee
GRAVEL U 7urraceous
PEBBLE BEARING ALTERNATION OF MUD AND TUFF
SAND & SANDSTONE Fd ivrercacareo coar 1avers
) savoy cLay AGCLOMERATE
U muosrone T anozsite
SILT
o6 K
BWhihb,

S8 ¢+ REITARIERMAT I, SR oA T S

S PR E LRADERBIE £ BEARTC L OSRWIEIRE OVEE R LU EIEE» S,
TR R B EOMIE IS %, ERLLCL AN 213 5T, THoFEB RIS g, Ak
ol LT OEEN, HBSESETRELL D, Bkl LOBKERFREL VB EEoTIE,

6) TFEE Senya Formation

TR TRME 2R E T 5B T, NEOHRY T, FUNESEEEE T 26Tk Eh
5HDOTHDHH, HINBEINEOHIERED S 2 CdH 20w L, KEEHNEOHRBTHS,

298 - TN TEMEOES 100m DL EORETCC OGRS TW5, ZHU-ERESTHREL,
AW &0 AR BICHEL Twv b,

B M LB AE L L, A X OBERERESY DI D, FiBic20em 7o\ LT0em O
WRAHET S, 20Kk LTORBIE, BEEFEREOYNS S X0, BBECHVEEDHG 2B
THRRES H D, BKHEE LD 550 THD,

7) iRy Quaternary Deposits

HEVURIMEREL, AHTERRICE W, FOTEMRLEY & 2 A TEHYEREET 200m $ 55 0T, &
LVt o BB T 5 O Tl vWirE Bbha gk, BEO L AT, CheifEioibamR



10

R Shcwizy, SRR, SfE U CRBeEoEcsd sy, Tk WO s ekt
L OEIE 0%V LG RSEE L H Y, EHCsWTRREE LCRRT, E2AXZAiHBEH
ATVD, ZOBEBRCIIER, BRECIEREEOWMBOMRY LA END X3 b0EEAE
FERENT, b PR O RIS W TR D BEERMNC B VT, MIgE)570m i LEO
MO E DT3B TR OB D550 IV IC T E b,

L. 2. 2 ZEEFEROBE

BTRMOTFEROM THE L, A PR AR 5 FIEE o ric =il mE U, BiemshT
WHELREORES ORLIEW &2 A0, KRN HRSERMICHT S 242m Tho,

AHCPEF OIS, WP H R OWmZ I b A~A v LH~H', MESREN S L OO
BB OWE I ~ 17 B X OK~K/ 3 ZOBEE, Kitiigm « Saisswm] ~ ' ©ths, 2hbo
W DAL ISR 5 B, F 7RI BRI 2 4 6 IR Ui,

1) BEFEBOMTHRE Section A-A/ (55 7X)

Z OWFENE AR BE > 5 KB O F MR ORI 2 6.5 1 0T, PIINTEEC VT, 17mE T
R D OWBEE T, HEROF I I I ERERCH LRSS,

EIPUSCIE OB X 1IHhSR A B F50m ¢, FO TP EREBTCH L,

Section B-B’ (5 8 [X)

Z OWENEARMTALE A Ofaf L & FHIARIEZES S L o T, KT cix, BRElmE ¢iiRts X
CYHIREIE 0 OHREEb T, PATF26m & crisgiRffhit, 31mE cligliss & O E Tz 5B E T
HOT, COETHENRETHS, DT LILm = THMgEKGaRy LEEOJ RS R, 111mps118mE
TVEEKBURL W LRI O BME, 113m)>5236. 5m & TIRIEFR GV LEBORE Y, KB FHE
(R &2 En %, 286.5m7s 5267, 5m % CHBIRERERE T, DA 282m & Ok L KL
WUREBORELOTERE TH L, Kb EOBHIC K 2 ABFEER B ORI X hiE, HEE»
LIREE62m % TN T, Bk XOWE LA RARIMEN L0, Fh U TREEREET, A8
LB (B LAinEhg, £ ofEORRI Y A AR EL S L ORRICIEERE» DI D
ST 26m OFREATFEF ORI EH L TWE 0T, fitdtiic kv iiEkos=REEs e & <,
TS BURBOE S Lo % 0 EL £ L 30m[iBT, EnEoATLe60mTnETH%,

Section C-C (59 %)

Z ORFEE R TER & NPT SRR EFE S S OC, FEIe S OERIC ST X, RRLE
T ER T2 MmN L 6 mOBEIEFL, FOTFMICITI0m\ L20mDEWBREEBSAT 5. ik
HHREMIERE T, BB COESIZHEBIEGS, M55 i 2H o d Ui fo T &k
KR RD T 5, HENERTRERIIHLB TS5, O THOSULBIEINEL: DHOE BT, B
IiE10my 2 5 BV EERARE TS C b H 5, AR O B B REFTRSEL y AR 2
~ FHNMETT U oREER ST X, 3805 70m & TIT MR W U ERRER b oo LR OB, 0
TRLCETFIRE > v » 2202 70\ LE0%IE U 7-BE38 b orpfirs v UHIELOFPIE S5, YEEE 139m ¥ THfE, ©
ZE TR TH S, 139m -5 2 FFIRA DBIKED < 5,

Section D-IY (5510[X)

Z OWEHEABRI 0 D TR &TUCES 0T, HMIIERORINICE Y Tk 2o BEEAER L O
& OB ORF M KOBERIEOR R 25, HREORE IR [[ 2> T HEESIc T 2T s
Z XG0T, FIKK BT, R QB 03% 0 JBIR s L OHBE AR 2B U, 4.2m £ ClIpb i
RO Offit, ZTOTFRLITIIRILE « ftEOMP LR EASD D, LIFSTmE CiIFKEaOEIIEEOF
T UHIRER b Ofi-EEC, 37min569.5m 3 TRREIEE OB U DB T, Lob e sick-bE
A TS, 69.5mA0585. 6mE TILR{IMEMOTN 2 S LRBOOKL, REBRGHELS X CERE LR
T e OERT, RIGEGH IR OS2 52 o RERL 50T, 86.6mETHENRECHS, I
J£85. 6m A5 200m ¥ TIHRAGBEIKE « DEEIKE, FICEAMERIRE S 0 TIHLE (LB



200+

=700+

-2001

553,
<00}
001
200

700

7000 2000"
O LA

TAMA

MR e

DBONAL LV,
B A%L?/‘E///‘//

AUNIH

AAMAIDEN

Scate
77

e HIMEGAM]

e
77

ANDESITE

a7y
LI

FORUA

MAVAMA NACAMER!

GIATERNARY DEPOSITS - SAND AND GRAVEL  [52)  PEAT
FUNACAWA FORMATION
ONNAGAWA  FORMATION
PRE-ONNAGAWA FORMATIONS
ACELOMERATE

SHNIHA

11

5057’_
400+
300 -
.204 o

700+

Seale

1000 2000

ARAMACH]

ROKUET.
MOREIASH  WISHNE
oMM
RIVER

4
LINE

QUATERNARY DEPOSITS
SENVA  FORMATION
FUNASAWA  FORMATION
ONNASAWA  FORMATION
PRE-ONNAGAW FORMAT /0N

# 8 K

LSHINBATE
ROH

AANAZAMA HIGASHINE

=700+

— 200+

R =




12

50!»
L00

300

ey oo JAAZAVA

] v
& WE

=700 |-

—200

Scale
7000 20007

— )

-300

& 10 14

MU HHBTH S, RFEABOFEMCIZRES L OESREOB RSSO T, BRARAVIEC L CHE=
B ORI bt B 2T b,

Section E-E/ (5511]%)

 OWFENEHE NN & P O R 5 D O T, PSR S B ORBE BT IC 1 S WERAT

Vi
500
400+
3001
a7
a7
200+
LINE
OMONO T J0M / //
RIVER TATEA! A
J00f / ///
ST
7 L]
E o HE
—-700
=840,

7000 2000m

_300— 7

HEM o A 2 v — PSR U 2o A RS o, R EBe R LT, RESBME TRERED
RS, £ OTFRLICIERT 50cm OB ERE L E %, FHLNT56. 3m & THIEFSEE DR RED5 e % BI040
ORI TH S, 56.3mETFRHA=HBEICEL, 70mE CRKBEL LRIKGEOBERE W LIZERERD
B, T0mpBIEKE O BEIE RIS Ik E ORIREIREHS < %,

Z W O HH ORI 2 A O BN SEEL T =B RS L TN, ZoBEllEfEE s
DN RPN TR OO L RS PR < O Tw 5, M & BERT O oI
FEBOE X 1320~30m I T, BMEHHELRTIC SV TR, BE»LHmoERE ) OO FALICIE
=B OFIROEIRE RS & METERE & OEESL %,

BRBIIELRBORSRICIRAE T, O <BCGEWIEE0mMERNO L 25 ROB5 /L, £0%L
RN LEMAAO L 251 h 5, IEREEEHFPISRICEILICRE L L, £ ORISR K HE3 AR
D, Eh T NSO JRIR B ST 2 RPN 4N I S5+ 5 . IBIRBO SRk



13

25 HRFRHIK, FHMIEK S X CEASHRICS T 5, HEFRHR S RHEAR T 2> 5 B E A0S 2 K
1. 5km, FEILKY8. bkmitd /o HHIRT, M35 10cm DEFHCIET 5 BRIFE X 0.5m LU FoME T,
HFEHS 0.5m LLEOBPE ZATRET L DO, FOEXEL 0.5m B ESHD, TOBEWE O3 micE
FTH522bHD, Hem»HEI0emDEEAN LI GEORTE L LITHEET 5, BRBOEVLOEE
BElrmizg+5d 0050, FUE— (1934) ihi, SR EVTES 0.7m oBEEH+-oT
R ) OEZ0.7m OREMH 1851, TOTMICBEIITmOREARE L 72,

SERERT AT, L KHERTRER T 0> & B RN IR AN % ¢, PR 2km, Bidbfy 4kmizh
D CIRRESDMT 5, O TRIEFE?L 0.5m 2L 1 mEXOBBEAHTEO FTACES 1 mpsito
BRERD D, CORAHXFIAHHEMTIE, JLF~EHFRICRL 5km, £X 3kmith iz TR
BT 5. BRIIKBGADWUBEEZEL, BRECHREZSFIREL, FAFC I 2 TIEEART S5
ETH DD, ERIBREOBET, BicEKikbDdd D, Pinussp. Cryptomeria sp. Crunus sp.
HThH5,

Section F-F/ (Z12[%)

Z DY EE ) FT AR & BRI 2 5550 0T, MBI IR HE A3 BT 0 B aoth P oo LUb i 8
LTCZHhEZHIEI L2255 EF1C, OB S 0L & & 5 OSBRI O IR S 131385 5 50m

4
S0~

L0

200t OMOND " [/MWI
WER FUMA
Siiia R U HIGUCH!

Y44

N
e

opLses N
a TIATPNNN

—/00F

-200}

Scale
. 1000 20007

R Le0m T, ahdHLERICE D CAIURB ORI IIAMICEL b, WIHIC KT 2B TS 7
AT 7 N — AT U 7o BRI T, RS 1lm TSR A O, BREDER D Bids X
OREIREDOREIR D O TH>T, HBURBTH 5, BELIIM A 520, 4m £ TOHEFIREAIDE S L OREK
BEIRE L IEOEBIL, TG IBE L EP0HERRICLT WV 5 B AERESRE L £, WL
FCRENERB LT 5,

Section G-G/ (4513[)

 OWFENSH BT A b & WETE A LUZ 51 o, BRI EESHII O RO Es
FELTWD, iR o BRI 2 RO AEIC 31 5 W E PRATFTRESME 77 A Y 7/ v — 7 03B U ik
FEIT W, MR SRS 5 mE CLIRNE D DR CEIN RO HRIIGT S D TH D, EEL mps
1NmE CRFREBETTHICRETOREE LTS, 11mp540mE TR D OB 1 mLTF
DE S OFIRERLOWZE o, TEA0mM2E 110m ¥ CrfFRE M- 2 BoE T 2 R 2 S BB T
BH5, 110mp5120mE CIEFFREL W LEIKAORH LT, THNEORIYOHE L -b 0L EL bR, B
B120m ¥ TR C, £ O TERIFKEET 50. 76mCThH 5, TEE 120mAh 5 3R RILE O EIE TV
LIdiEanl 5,



- 14

”
500

HE. HATG

400+

300
I

NISHIMONA! -
| oWowo ) @
202 HCHIAM  RIVER  piyeR ik ASERIER LINE S

700

e

G o
-/00}

—2001

-300

£ 13 B

BHEITC RV T, RRBOBEBOTAICIIEELIeME TEAOTRE VIR S, Mot
EEEREAT D, BEI6mAL40mE CRERRD OFL2HEHEE T, BIRLER X RSSO
BE,

Section H-H’' ((g14[)

BRMORLZBESHET, ZHOERICY 2> TWEOT, FERBIRELD THRICEEL TV 5, B
RO B EREBICE 75 AREETE GFLRIE 1955) B4/ L, D= 7iik\WwTix

OMONO YUSAWA
ay
ANER e

Scale
1000 2000m

UM

R ORRE & ORI 2T <, BRIETEORMEICKSWT, FmESORRUBREDO T H
LRETE I RE S & B S, X ORBIIHEST6m T, T LIGI SR EOEME ¥ 7 IR SEERR
BRI 5,

Section I-1' (5815K])

Z OWFEVI M O RMESFIRETIC M b, K| OB HEFROBHLZIERH 50T, HHEILD
IESIEH OME R BIH L THidY, AR AT L 2 1Bk L OB ER SEERL TR Y, B
FEVEES S0 L bEHCE OB Th b, COREROME»DE=REE CORREIL, KEHR I



15

PRI E 1 350 2 287 5 00T
MEFE L ORIz B TR
TCBRBEOBR A ThIZ, &
SRR SRS 51 D 2 S RWERT
oMoND RO OB L b e
T FHDT, L ORI IIF26m )

189 GHT!
1 a PR % 0, dLBAs LMY sV T
& T ENMFRS» H20m IR, #ig
= FUMAGAWA  FORMATION

LB ORI, WKELITIERUS
SThHDH, TOMEDEFAR S
EHTE T, BB
LEMDL ZHICERL, LG
FOTEFERSR-OEL by Bl
W OFTE & HEE S5 MFFein b,

Section J-Jv (FF16[)

tw%ﬁ@@ﬂ%%@ﬁ,@ﬁ%&%ﬁ,%mz&mﬁ%ﬁ%ﬁ%ﬂﬁ%ﬁAﬁ%wf,M%@%%Eﬁ
E&?@%@H,@ﬁhhwt%m,W@%Tum~%m@%6ﬁ,@m%KAU%K%<ﬁ0EEK3w

i

] OMONG

ROKUBE

Id
TN

T S T R SR L 30 BLATUCN AT

Seale
e 016 W

rwm,ﬁ%f@l%mﬁfﬁ%@ﬁ@f&éoﬁ%%%ﬁﬁ@%ﬁﬁ@mié%kmﬁﬁ,mﬁm%mm
i@@%ﬁ@ﬁﬁ@f@w~mmwm.mmmblmm&f@vwb%&@%ﬁbﬁﬁ@fum~mnqm
139m LI O =HEB ORIR AR AT 35 TiX10~20 0 —mic 75 5,

Section K-K’ (EB170)

C®%Emﬁ¥ﬁm%ﬁkuwotﬁﬁf,ﬁﬂ@¢%ﬁﬁf¥@ﬁ%@%éﬁ%oa%%<,kmﬁm
ﬁﬁmkmrﬁﬁﬁﬁﬁﬁbkﬁ%&kwfm,%%m%zumifﬁ%mﬁﬁﬁ,%wi%miba%m
ifﬁ@%@,%m#Ewmnifﬁ%&%@%%iﬁﬁéﬁiﬁE%&%@%ikﬁﬁ%ﬁD@ﬁﬁ@b
530,wwm%mMmiTm@E%%&E%mAﬁ@mgfﬁéoanuﬁmmﬁﬁﬁitmﬁagﬁ
RETH B, A S 58 3 kmBH O AMERTH I 513 2 FREHR 0T L7233 T 12, w5
zwmifmﬁ@ﬁgf%éoC@ﬂﬁmkwfﬁ,mﬁ#%%mifuﬁﬁ@®ﬁﬁ@Tﬁi®%&%%
E?éo%mm%%mifﬁw&ﬁi®ﬁgki@ﬁﬁ@&@EE#%EU,C@TEKM%E%%W%?

LINE "

TSUCH] ZAN4 %/7;7545 MINASE RIVER T BT N FYrepd /
” v i 2. & - [ Z

AHARU veswina " &;me CARUMAGAHA LN I TN ER /

20 Sewle

a4
saaz 2000™



16

D, 95mp5 140m & CUIRE & BRI B HI50% T o0ME T, CHILIER 219m ¥ iR B X URER
D ORGET, Zho OMBOBESKREBIC L 5 BHIERIE, ME2HkA TSI 200-m, RO $H51T,
80~1200-m, TEOEIRER 22 E351310~300
-mTHS, WEE219m IR E O B HKHT 10a-m
LFC, MK Eesss37mE ches, FHE R
M) stk aihv s, 337m DIEROMEXHE ORIK H
B - BREERKE, BICEER o pEREREL, &
FLE B YT B TH S,

2) AMTERIRCT 3 EMBRE OREE

BRI SO R AR =RoBRT BN T8
HiZ, BEBRICEREETH 2, HEBIIAGH
Rt 05T, a2 BRToEREHL L
Ti, FE=ROE THBLERT 5 REEKEEE X
DT 5 RILEZE DO KIER &+ ORBEER X
CERBFES B30T, FhbDBEOAHL,
B OB CBER O b A BENG R TSR IRR
I8N T, BN BT EV T, ST, B
Fr &R &R AR O 2 SEEI ST

e gl EDTCTHEN, BHSHO_ LTIRAHIIEILD 2 i
LE6END ’ CHY B, IBOEE AL 5% b

£ _D/S0-GRAVITY LINE mgat DT, SRMSEOBE I OEIMEICE T #10mgal
T B M T v, BERGRORE WO
U TR L B SRR DIEBEHL, BT OPREO AR HIRFRMT

e s e POFBITENTHLFERELOT, XL
Yolote basin, Akita prefecture HiEZ S OB FEMLET, £OENEIEE DM
FITRAT 10mgal P S BoTw5, 20 k5%

BRI EMOREREELE & L CBEULEEEORIT LBIESH 5 LD E AL IND,

AHTPERRIC 1T 2 HIUEB OB E H O b T ERESEHKIFIONT, 0m (FEKEE) OBRIIAESR
ZEER D> 15 G (I L O B 238 b BIRH RIRC R, OBV Tt RiIR> SHEFEHER S L U8
MR A% WD, & OMETIREHSEPLHE &, HEVRCEDTVT, FOBMICSRERGTD
EBRORBEIRDDT, ChiCX > TEMREOMREHIARE ZPUi2 cogic s s h Tv 5,
—B0m DT AMPEEIC WK EEOEES, KEERTG 3 & R AR 2 .58 T2 T
BT A S BFESEEZE D, SEEHRARBI OB ED & 2 it—2 0B O R TR L T
Wh, ZOREZ KT TEFOLAHE & ) THEAMZ E AT, BT RERES O Kl
HRZEOLHL & HESE E 24T 5. —100m Ot o T2 B A, EH o CHRE
g w F A+ EEEMTICE DT b, T HEHMEIIEIURE OFEERETC SV T % —~ 100m {4
THEFHEMAICHAATERY, — 150m OfIEEFRMEYBS, MFHEa»FERIRECES TV S,
FH R A D AT 24 5 AR 5\ TR IR 23T U 7o R oMk Sid, #9600m fih iz =5 0
AL TmLHEL T4lmin\» L43m & B/e S, & ORFEIC I 5 R0 5 S IIE B & T D JEREI:242m
THLHob, FIURBOEEDOREINIHKIET 200m £+ 1 mThH%,

1L 2. 3 HUEEER L OBERER

1) #EEE

AR ORERET BRI AN, BHER AR HRL B S L IE- RS oG R S h
TkY, EFEMD FBPERILROTUCET L THET 2 NESHO—>ThH 5, LMTRTOKR



17

| Wy vzama )

‘ﬁ/—\‘
7 -
sy 5 e
¥ 2
Ao ¥ o
-

ey 5 o /‘//
/ / ;
ey %
/’/ {/
" Pl
?—L—A—_L—J—J / /(/
¥
/

#16 ® PRI EESERR
Isobath map of the Yokote basin, Akita prefecture
(base of Quaternary deposits)

HAECIE, THLE (B LR I X b o AL s ICE s S BEREE, JUEE
M, JLTEEE O BAHEER L L, AnESspsgiodtilicis i, RlFERy mal L UCFERE GRINED
ARSMERZE L LBET 5, AHTERSOXMTES ORISR\ T, ZHUE @ ok
fric B FEB GWIB) e, EEdbiscizdbs, Eicdi T, BcEMd 5. CoZHIUg
(LB FHEIETR 2 Tiek\W T TR ZMHE & B s X CEBRR TEL T 5,



18

ATV TIE, LI ORENEERO/NERY S ABANERE ~ T HNEME 2B HBIC Lo
TR (B R TFREOMBEEL TS,

PR OBM R CTRAE—-B R OWMRES S D, RS TIHUE B »5HL.,
O BRI ESICHERE RIB) 534 5, HEp) & BEINCREN BRI TR, BRMAICEE
ME/ASAL, ZHLUE B BBRHRRE RSB X > T B EHEL TV 5,

@ BERER

BELHII b 5 AR BT 5 —/ MUK T H 0T, £ OB BN OB 5
D—IFFETTHDOTH S,

FHIRIC TR T S B ORI 7 & T ~VIRHAC T ¢, T ORBBREBEC OV TR T 5,

IR A BORERS CH 2T, KRIBEPERA LT bR AR I T, OB
R R ERFCHRE L TV, E& LT RS THERA T bhic b D L B Eh5, CREOR
iR T bh, —HiCiRERBr2bh5,

IERSICED, - ORISR« KA U 0T, FHABOMEBEC X > THBELIRX 5T,
BRI R T RBORRL RS TR L, BT/ 5 > TREICHIR OHERY & 7o
THY, BREOETI, F»SHH~LBIELLIHETHS,

TIRERES s & WRERHT Ao 03 Cld,  ACHIRO TR 23 B 1270 78 Lo D7 ©, Wb 5 Skt At oo s i
EBRES A B MR~ 2T T ORIk, T OHERMY T & 5 ZFILE o) B) i EH o BILs P 7 <,
FORBEDL 1,000m % Z %, AHIKICE T LB CREROEBEEEZRL TS,

WEBE I /E, PO EBROTEMICE 0, S > TARBIRIC S 2 HBERRESED Y,
HERE OPHETRIC OV T A B B0t d O & Bl Sh, AHIROFRE (I BHKEREEROR)
BB TNIERRE OO E BT ERE R L, F b OB R UM TR & 0 BEd
EHR & D 1R T 5,

VEZ, 2 OHIRE FORENSEINCHER L U iic, SNiEgGol s iEEl, &4
&S DB, DT BIECTIN IO M &2 U Tfibhzic T 8%, FRB ORI
BHO—OLITRENL TV S, VIFEOBIZABEIZEALL, BRofThbhiRlrd o,

VIERRE I, BERah B OFEZMIC BV T, 2 ORI R\ T I TR 2 R BV BERL A HERE
LTWw55, AHIRICE VTR, 20X 5 CBECERBIIAZLLT, bTrrTRES LTS T 5B
LahEhd, TEBRZHUE @B 2 NEEHEL, CTREBEEHE T » AN OHEFE
LB ENRB,

VIFRF B V3 S DUAT R DRI RS IC 24 0, AHUIR O BRI =ATR O BB L > TR Shicss, H
TR r) 2 HEh, i A PERIc ReEe T 5 BV IR B A A S & 7o MBI TR O EEB T 5 5.

FERAM TR OENRE I E b 2B OHE=ZIEE O B, VIIFRELIATIC I\ Tk i o7
ZEW, BEOCE=MBAFEME I il shX 0 FTAOMBTHE LIt VELNTHDT
BECIERBE I TEERMBOMWE LD LR TWARWV L, TRHIRBORLEWE T 5 T 240
MELRIDE I OB E LAHBAHEIL TV 5, ZORPCERLEEEEE T 230, TR -
BRELBER L ORI BRI, JBRBEHBEI OFmisn»w LIIm o & 2 ACET 5 IEE T,
SHTE ORI, WEIC X > TEUREE ERREBENREC 070 Tt , L5 HEREEEI
TERE U2 DB R 1770 22 iR BIE G R & U TR S, £ OWEOHROITEBHRMET, 72Tl
HEEF O TEIFIEC S Zh X b BN S WhbaBd 27 b 0 TH 5,

V. BFARMC BT 2 TARD 5

BREMI o+ 2T KT, PR RofmitBeRE s TRKEF=EB G T 5 TKRE
BH D,

HFII BT 2T A B i TR EMERTRE CHTBh, E5iThg s ofRic X 2T
BIER TR & BT L ) 5, BB BET A T RIIEEE TR EERBTRE ST S



19

ha,

SHPFEF RO SIHE B ORI ML TV HRE T AL, £ oMK X > TRERBEZEICLTVS,
BN B e AL TRV E R T AR TR B O b 2 HF KT, EHEHTR RS R BIRE R & b R
$, EHRRBICHEHTRE VS, MBI TROSAEE, Ao LHEC BRI B T, B -
AEMNHE X OFROERIRHIC R 5 FMOBAME & &0 7-1il, )Nk X OCTFEBIRIC BT,
MHEA TR RS & BILZR R % F SO BMIE, <k X ORI H YV T, BMEKOBEH#T 1
km ORI AT & £ OB OSGEELE FESROEMOWEIZ 5/ 5, BFHCHV TR, HRE
W s ORI &5 X CHEbEETEI Y 5 58 « W0 EE & o oRIUFEEZ b & L TR PIASE
FTHREOFHEIRTH 5, HAEEOEFCIIBEE L BB O2 < BRI BT 2R EE T
KOBHRIRD D Do © ORIRVEFRIEIREI 0 TRV LA T A EB O BEITEES» 5 JLmE s ©
MY o FREAT_ EEMA N CEBICES O TH D, BEEKFCRET IR, H &R oa
Ebb, BRI & HEW) DA A E T ORMOEIRIARIE T, +ICET BaA, SERERTE SR X OMHER
KT, ZOItIEOSERIIHRMN & TS # B SROEMOME TH 5, Kmh)IEEMR OBEBENR
Ripic s\ Tir, BRILZREER T2 EEREED O8RS L LB o TEKECZ L, BT K0S
v, JEEROPIEET B EHEMAE S L OCEREEEAMIORNMIGTHE TR O T3, i@t
T NT, BEWNIENZET L CaHr 5B T 5 MRCE VTl hb o) OB i EEE:
HWTFRIS BT 5,

{EEME T KOS ARVE I O TEE & 50 B HIR T, £ OJbRIZE) DR O IIET BE AR D £ D
B RBTC AT T OHX T, EE40mELT OHRss & ORI G % Hw, R, HIUBES X OHEHI%
HEhi-BMOEMC AT 5, BEEBHHICEVTE, BRAEROIIEH I ERE T RSIE L 546 % il
T, ZOMENLEHTOSMIET L EIRR « B L OSHETEATRR BRSO AT AR R b, B
¥ X OCREEKE D AR BRI TR~ LB Eb 5,

BWERTARE, E e TROEKBOTRICH TR % Hlr35 H-1 B & o BEEKE OB % Micik S
B B TS BB RB S 2T, EORTHEZTARAEAL T, boENEZBELTWSD
DT, WROEGS L ENEOBKAMIC X 2T, BETOHERTREABEITZ2LELLVDIDLEDH5,
BEHTF I I 1 SR TRIE, S0 E UTRBEEMEDE 28 LA AR Wi FKT, T
KPS ENLEFRT OSHERITENAR E LTRET2RIKECENL TL 53 0T, £DFHRIR
VTS BER T ROSHAEIRE FER U CH %, FHERERTRKTERELZHE T2 20k, 2kl
OAHEA R s X OSSERET ASE AR, SHIEITESIC BV CRIBR O SRR 351> C b KEERTE Y B X O
BRI REE20m D B 0, /0 L b OHIKIZ I B L WEES IS TR SBAET 5. #p)l
AL BT BRERIC I MERL B - 2 B TS M T AR B %

HERBREET 5K, BTRKOWEINERCA LN TV ASE T IItERCEEL TWiiEK
T RTEFEOHMTREBERINTLE S DT, FEOEURBOMTREDE VELLEVWEREZ LD
THOTHH, FIURBICERENTROBET 2T, TOTALICH 5 EZIRBOM TR S EHE
TH5BIDITBEDYREB URAD LN F QDI EREROEEY 5L TV,

HoRBO 0RO TAIZMABIMNIOS=RBC ML, BEHTSWTRITHUE ENE
EWELLTA N V—F—2F0BKRL T 5 b0, (EREKEEEET, BERS & LT HCO, 3%
WEET, CroBRgiuRBoTRKEEbLy, (PREKIZIRZED, $IiEO TR 2H=1E B
FRIZIRAFT 5.

V. HFEHC BT 5 HTARDILFERMEE

V. 1 KEOHE
BEEAHR ORFHTN T 5 2 M « U 5 X CENOERKROKEE, Fe L t4no & &,
FENOKEH, HCOy~ MBI AN L 2RV TIREBOTIOKE L 0EZHEVRED SN VW, E
NVELAENIMEERN & U< pH 3L { &2k, BERPHETH %, L L pH OB DKW IR



20

3k FEOKOILFENS O FHE
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Kind of waters

RE‘;‘{ |Hcoa Car )so 2'7Na Mg2+ | Ferr | 8i0,

Rivcwar | B | 68 | 10.2 (2.0 12 | 69 ] 5.8| 1.4]0.09]|14.4
Undesfow | & iasiz43{£}Tz;W&9'36 3.0 0.09 | 20.7
; P 5.6 } 246 12,0 16 6.9 9.6 3.1 0.13 | 16.7
§§1mm@oggu# | 3l %o \n4 13 |s71110 3.1(0.08|19.1
Ej—é Minase « Naruse type 12 : 6.0 i 32 9 21 : 12.1 |E_—;; (:557 .20.4
- 4 " 6.4 { 63.3 |17.2 145 [1L9 | 14.8 | 5201481
BrmiEnnt grownd ke Y | 6.8 ’ 65.0 | 12.6 110.0 | 10.2 | 3.9 488 | 33.1
ety Ertusd e | 3 | 7.4|136.7 |48.8| 4 ’82.9\ 9.2 2.1|0.24|28.6

100

4

700
! Carbonate hardness
2 Carbonate alkali Q\.
3 Nencerbonate hardness
4 Noncarbonate alkall
5 None of those chardcters

o Fliidal growd water s
o Staynant ground water
& Tertiary ground water,

700

20 B BFEZMOKRENK LY R T Key diagram

Chemical character of water samples

BT, RNORFEOBFKITIREE
D TIKOKEEZBILL, TOBE
PETH PN TS H Y,
R EN oK BB IC L oT
FRLCOBAIIE, TR
PR TRL TV S,

HFAH O IKE X 0T RO
KRB HTERERIKALIB 38 5 R,
FoKBS R, F2RTEL,
FINER S P X 5 RBEBOT
BEZREEHC LV RBELEZDO
RE3RTH D,

IREME & 5§ diagram 2
LT Key diagram ($20[%) k&
O 6 B Hisic X % Newly divised
diagram (Z821K) % fvizs o
diagram % Hexa diagram ! (K%
T 5.

Hexa diagram JHICHF4 v &
LC Fe+NH,*, Ca?"{Mg?*,
Na'+K* D 3%, B 7 =4V
1T 80,7, HCO,~, ClI” o 3%
FeThThREWRG L LTED,
Fho% epm THOLHbLADHDT,
—REKBIC BT L, Fert4+N
H," o%{tiddE h BEERIL T
TR, C OO R T AR
ZR\WTH, Th b OEHERD25K

BREES3 T 54 0T, Fo Ca?t X0 Mg* OWHFRIIESPE L, EKEZE#RSI50 TR

WO THBZHETRRELLLDTH S,

AT OWCiE, B, B)is XOENc oW ToRERER (B22K) 2 {ARIB B
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R, HEA)I| & R & EIRGOHE)IE A OKER, BEIOEC L o7 HCO, oML -4

,3671(5&& n, ég¢ujtgﬂéuj%l/“f

HCO,” oEWENPAAMT 5720, BRBICET2KERS /22 O

HCOs™ oWk 5 Twd, i hSIIORITROKER, FHAKICHST pH 24E< % b, HCO,,

Ca** F LU Mg a5, Fer* 33

W35,

W FARDAE VK BRI CH T B L RD L S Il B,

D s TR

2) B TR

3) F=RBEHTK
WEMEH T RIE Key diagram (§520[%) 123\ T area5 (None of the preceding characteristics ex—
ceeds 50 percent) |Z@L, (R F7kiE areal (Carbonate hardness exceeds 50 percent) IZ/E L,

RIAL fepm 2101 2epm 2701 2¢pm 2107 2epm 27012epm 270/ 2epm 2107 2¢epm
7 }i} 7 )j} 2 @ 32 d) A e ) {b 62 ﬁ>
Eé) 7”2 (k 2 <b 33 <€> 42 < $d> 62 (D
2 [;*7 s 2 <I> EY <> 8 <11 a1y a<ll>
4 (> @ S q> # N s <i> & /T
5 [ 3 \’j > 2 3_7? 3 [b s </ & d} <>
g gy wI> a (Y o« 0y & > o D
; = | i i
4 b {3 il : % < s [ 68 ) T
7 '\1_\ 29\___"\_ —— ; \\‘_7 \+> o iy
E i) s < — @ | 49 I 59 <:> @y S
] ot <<TN7EX 32\ 0Ty & %b 70 |l
: b = = T .
L 20 <N 3t w0 &y (\T—_‘/ (e
% 4 LEGEND
‘/—/Y'E £
A flCG‘ uﬁ"&ﬁg?’
28 ! ? 14 /2%91”

20000 i020epm
e

7 NUMBER OF ANALYSES POINT

# 21 B BFEc s s KB Hexa diagram RKEHEKR

Chart showing character of the sampled water (river and ground water)

in the Yokote bas

O/TOKU Br
):DTAA’E/W Br zb

0/‘/0/1/06‘/7#’/4 8

0},.]0
aaW ot

ﬂ%«ﬁf’ {E’W#SAKJ Br

I(AMIIVO YADG Br

$228  RUAKROKEREELR
Change in the chemical
properties of river water

in, Akita prefecture

=f0fEH F/Ki: area 2 (Carbonate alkali exceeds 50 percent)
F5 X areaq (Noncarbonate alkali exceeds 50 percent) {TEL,
ThEhIKEDEBEW 2B HHbL T3,

V. 2 WEEH T KROKE

EEME T AROKETRD 4 24 75T B b,
1 Type I (=53]
2) TypeIl GRHFE)
3) Typeln (EP¥f - BGiARL)
4) TypeW (HHH)
H 24 TONEOREE H O TR0, BRGS0 5 boER
5 OEBRZ £ 20 Newly divised diagram Th o4 L 7=
(FE23 ),
Type I (H%A% Shiraiwa type) Z QT & CFHRHE & 7
FREICG P E A, diagram TR\ TiEz g 1type Lz, =
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1 OFNTB T HKEIX Fert Mg LAY It <, Car4Mg* 35 L O
[:?’””““W“””) Na*+K* 138575 HOOy #iu BT, AMdta@oilit
DT RO KE R X OHNIRRRIC W CEEN s E 0RO BEIC
TYPE L irovuss Tveey S BHBERBL TS, COBMCRET T ROSHKIMLEE
Filkitho G oFARRBIX ©, KEAPEBATCETRE
HLDCTHD,
WPE%%;%?; ’;ﬁ[) Type I GS4ERE! Rokugo type) & 0l Ca*+Mg?* 35 I F
HCO; KXo THB S BRERETHS, Tinbb Fe* 38z &
AE L, Nat+K s LOCI 2024 i\ o1 LT Cat*+ Mgt
LU HCO,” 22004 b T, tosmXiRki, BE80s
MEIRICEHEL, TE - NEOSREIMY S SRBER IR 25

l
<r> TYPE IV (MASUDA TYPE)

2 erm
s08° FE*S N LHEBE,
HCOF Catemg? Type I (EFHF « BGIEE] Minase » Naruse type) & OFIOHITIK
e el i IREIS X OTHRBUI ORI AT 5 S 0T, Bk X
wE9F WA TRDEERER VBB KFEOM TR OFICBL TW5, —ic Fer* 534 7x
Chemical character of the ~ B L P .
fluidal ground water <, 8047, HCOy kXU CLI2NT & A KRR CHIC B Sr oo

<, Ca¥+Mg? Lk 8 Nat+K* a8y, i)l B3 [ RG] aomme, Bl Mass)
WA DOREONE % W uE, 0%z HCO, S0 7 =4 Vi< TZ L < Ak vat, 2
EREWTIRT7 =4 VORITIFFEL <, b¥ric HCOy Blici_TH <, st FoE$ Typell
CHbhbhTh b, WHIZERE F - R TR E R ThiE, TKE7 =4+ visR UREE L DT
IR B ML, 54 v it Caz* + Mg OBEIRSKE LD TNT, Thd OEFERORIMITX
DB X2THWINTL D OT, FH « RIEEKESRRKOBEC X 58685521 T 5 2 L3S T
H5,

Type W (HE Masuda type) & OBOHITFKIZ &4 72 BEABN.59 1 & 2723, DT, DRPEWHLE
EHKBE TOWENTRT, REF1m UREOSOBZOBICET 5, KEOHHT, HCOy” & X O
Ca?"-Mg?* BELLHWMT 52 LT, MOESOWTET =4Y, 254V L BeBoREE HE

DBALA <, Eio Fer* D LA EE, COBOKEOSFHSImNT B, KMt T, I
W, TEK IR R TARONEE R L OCHEOMINC X > CHBEEKES2 H 5T 0Th 5,

TYPE I (KUROABUMI TYPE) V. 3 EHdtTRoKE

‘ (B TR D IKEIE Key diagram (B52080) Iz 5\ Tl areal
(Carbonate hardness exceeds 50 percent) OX4FIZEL, KE
& Ca(HCO,),, Mg(HCO,), % &0, %7z Fer* ORfFR
TYPE I (GMAGAR] TYPE) BN TR TEL < 54 7B,
EEMEHT KR 8 24 7T b, Hexa diagram @
blL7zbDRE24HTHD,
1) Type I (FBEH)

|
|
@ TYPE I (PEAT ZONE TYPE) 2) Typell (i)
3) Type W (RRIGED

g b 1 40 Type T (B§BH Kuroabumi type) ZOBORTFRKIZ7 =V
;ﬁi ZK gfﬂgn LLTA, #5974 v E LT Na"+K* BEVOREHT, Eic Fer
& Na'rK* 1BEETHLH, COBRBTHHTFRITKME OIS ERE L RO L
FUR T ROEFEE F LIRS HTT B,
Chemical ch: ter of the r
sta:‘_nn;i ;rof::; :Va:er Type IL (KBl Omagari type) Z OBOHITKIE, Kb &

WirBEEH O AENNHECE L ST 2 b O T, T OREDOFF
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i Fer' o&nZrr, 7o vKEnT SO BELIPRVC ER LT HCO, ofnwT & T, CIF
FRERICE TS LT B,

Type T (JRIRHIE Peat zone type) Z QT O FRIZAMIFVTrSEHHX O, JEREISFRETHK
BB T2KEOMT, &L L UEFERSE <, RBBIEHEAT7 =24 vk T SO X HCO,™
AL, HFAvicEvTia Fett OFLWHMREI 20 THS,

V. 4 JrEhHs TR &SR TR & oRE OB

EBMEH TR & S TR & OREOBIEE Hexa diagram Thob L4 OBHBRTHL, WEH
TR ERFER TR~ O B LR L B KEOREE, 74 vicEsWn iz SO ol s L
HCO,” O¥MTHDT, HFFVICEWTIE Fer* OWMBEN 230 THS,

STAGNANT Gt FLUIDAL G EHE T RIR O B — 3% <, BREEOBE LS
‘ D, SO BFEILEhTHS iwizh, SO2 ofb%rL5L 07T,
C} e [b IR OB T, BRREE M E 0T Fert 2RI 5.,
F72 NO, TS n T NH o b L, »5+4 Vit ki 5 Fert +

NH," o#ghn& s> Chobivd,
<i;> — WEMEH TR Type T (FAED WEM FABICA D Type

B I (EEE) B4 s 40T, HCO, 5108 Fer' -+ NH,* 344
mis,

VRENE FK Type IL GREFED V3R T 7K A > &
PEHEFK Type T (R#ED BT 5L 0T, 22 CRIIBAIC

i

|

: |

" ]
' Py SO, OWA I 3 0 HCO, DI E , % 54 v 10 3513 % Fert + NH,*

g oy

I T~

DOEEMBRH 5,
ST K Type W QRRMED IR TRO Type T~
Type IV ¥ COROHM TR T 2L D¢, SO ¢ &, Bic

|\ HOO, 0 LiC, HF4vicEvT Fe L NH,* o
MO BT L TR F RGNS S BFEFERAT R,

ot Hosft -G AN E e A AT

Change in the chemical

properties of the fluidal " g -

ground water and stagnant V. 5 gg#ﬁa@a)ﬁb‘ r7k®7kﬁ

ki AR\ TH, R OAZHEIOMES X 0%

FEHZE S BUCBO TAIZSM L T ik, BERBICEL & CFHESD 507 DI0RES Hil a0
6 RUICT E WD, FTOKEIHEINEREOMTREVIRL D KEOREY D, chbookKEz2 /-7
i Tnd, T b b Key diagram T3 W T area2

. (Carbonate alkali exceeds 50 percent) s I (farea 4 (Noncar-

! bonate alkali exceeds 50 percent) [ZBL T\ 5%, AROHE
%L\\\\\\\\\\ SHBH T AROKE R HLhLTWE D area 2B T 5 3 O

i T, aread /T 5 b OB LW M KIEDOBESY T T
WHELDEREINE, RET Nd) k5 boi, A

e 0 . § L i T DE=IEBOH T RO BB b2 b O L HEND, %
PeZET OBR=IREM T RKIZpH 255 <, HCO,™, CI” X8

s0f~ Fetth Nad
. Cat e pg? Na* O&FREIT 1,000 ppm % Z 2 ZHE8EHTKTH S, &
- B OE=ME S BURET, SR 520, £
OTFRIC B 5 HBOH TR T O F ELEEKS LTEBH L
H26R  H=E TR O F R LDTHD
Chemical properties of Tertiary . °
ground water gg:ﬁ%ﬁgT7ka)7KE% Hexa diagram TH5HbLimd @

IIE26RTH %,
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VI. BFZHC BT 5 F KR

VI 1 S TKROIREE & £ OB HfR T 5 44

B REM TRAHEI T 2 B &I, £ ORBIAEIKARIC X > THREN 5, BRAREH FROK L
HWEOREBEEZECLLDSD0OT, —RICEFBIC W COMTROBIE E, GamElTFROBETE 2 h

LOBERIT IO TKOEENIER S5, L LABEZHOEA!

WEEHIRT 2 BERR S5,

Lbj:y uﬂf‘o@giﬁuﬂké % t.ﬁ_ﬁF?K@

ERAS NSO N o g [N I R ﬁﬁﬁbfé{*ﬁdﬁﬂ‘oﬁﬁﬁw HOWHADRE S L, TOHBIC

01 234 5kn
[y i )

LEGEND
& SPRING ZONE _— TR
iy FUECTIVE WELL Z0NF 3?053&”*"9” NEWLY
F*FLUIDAL GROUNDWATER ZONE o wiekt  DEVISED
55 STAGNANT GROUNDWATER ZONE DIAGRAM
s PEAT ZONE
DTERTIARY ZONE

#2201  HMERMOKEMER
Hydrogeologic map of the Yokote basin,
Akita prefecture

LRI T D, RO TROMH 0,
WE#&?%#%—wﬁﬁfﬁof,CC@%gﬁ,
ERIREAZEr S OMEFBEH D, ZOR
IERTERBICE L, Sl oREKRT 8L CH
B bICHFME I »okh, cotBrE
L LUTHERBES XOCPEREP DY, BHRKE
CBLTYWS,

F IR R I X o T LT H 0T,
ME SR ) (L Ol R 2RO THH LD
DT, T ORI ORI & i TEEO R <,
L7230 TR I 6 v CHE K O TR Bl vl A 7 S
WIS NG DEERE O BRICE S ETORM
FODBBENGRETHOLTHDT, ThbidBkE
)| RER s K O BUPAHR A 1 & A 7Su oo IHEER )1
WREERD 2 #FiCh5,

HHA DIV T S OB E OFERRE, TR
1km, FROES I 26 m, FORFERIIHT0.0258
km? T3, BPRFIMICI T, SUREOR
BER ORI 600 m, R KEREEIMIERS D #22m, £
DWFTERIIAT 0. 0088km? TH %, £ WEHH LT
DAFIEF 2 ~THE R LM OESE, WEFICEY
T20.9m7v L 23.6 m, AJFEFiCIs\ v C 16,5 m Jg
WL 16,17 m, BBEFITE VT 17m v L 16m'T,
e L IE T OEEEY, 156~20km B b, FOWEERZ
BRT7.6m, /3. 9mTHE A, HFE ORI
Y onge~ 5000 £V S IBAET, Eic HURE © TIE
OEEVIHEFIC SV THEKETH S m, BEKE:
THE4~6mEEEIN, FLAETORBIEDD
T, FEIHE 5B T I ORERIR RN E % R O )1
ATy, PEAUEATRILEICE CE b, B I
HERBAEAELABLI T LTwb 0T, BB
i, TS ORI VTR LIE LIS T KEo®E
fea fototy, HUTAROWMEIS HG LTI & A £
bz Wi d %, chbOr i, WESFRER
OEIURBORIBEV LI 50, HWKET6mID D
BB H A HTFRICOWTTH DT, WKET6
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mPYBEOHVHCBIEAIC ML TV A HTTRIZE > < EBI L A L WREBIL S D, L0 TFROES
TR O RIHBI 5 ¢ & in <, HWRIFC BT AR U CbalEKkE LTHEELTV S,

DX S ISR AE D A TR DSR4 5 T, (ST R A E R O 0 mER o RIS 55 T T
BLTWS; LALINOOHHNICEWTH, 28 2ENEERIICET 5 X 50, TS EE
T, BKARDKE L, »OoMBRRER TS LT ORFIN M T REER S &5 1wy &l r B2 Twd
BETE, T OWHRICE VT B TRERET 5,

BT RS0 5 KEEER (GE27) WIRBNEH T K & M T RO 2R Uicss, BF%EE GE
HF RIS EH OIS OHUEE 1520 THIFEE < IR L, BEM TRKICR T AR LBV E CHOHKBEOR
WEFFOBREIX8.5m ThH5H & 2 AH 05, HAEH FROBMEEES, WETT7~8maRE:AEIND,

i E T TR OB R OKBOBIT L 2> TBT 5 O C—ETIEva, Bl vwTiils
~16°C, ZHNT BV TIE 5°CICHTRET 5, KHHEHIHE 6,000~10,000 0 ~cm #5737 L, HFHTHERIC L
T 3,0000-cm F#EENMEZRTEHELH D, TLRKBSHEINS L5 RO & 245 TREWERZ TR
LTW3,

RHEMOVRIR BT M 3\ i, E T TR OK AR FE E— A& < 4,000~7, 0000~
cmThH 5,

{FHERERTRL, TOENARIMEOES L D IEVE ST, S<HRTEoBRICEET S,
COHEBS LT ROERSE L EFETS L5 CRBT N5, © OEFIISRICHT 5 BENTRAA
TR EBI BRSNS E T BIRATRICHED THE TR OWEEIZ (B LT, #T LV T RO 52T T
WEMHTRE DR DELZLOTHLR, BRICEVTEWERE RS O FRIZEEE TR E LTHE
ELTWEHLDTCHS,

B TR O#IKE OFREE % el huE,  EREHE © 15 20m LR O3 035% <, ik ff i
BUVTUIEERE 1dm, ZSEITASNIC W TREE 16m, KB & i 13 B, KIIEHfEI8, 600~9, 300
Q-cm #RL, C O BFEHIC I TIZEREE 30~40m CHET 2HEch 5, T OXKEX 14~15°C,
IR HAEHTEIE 6,000~9, 5000 ~cm Tk %,

RETHEMIC 3513 % BRI 282m OB AG OB 2> 5 /7 30m £ CiEuiiE T, UTom Eix, 28
SoBERETTAE L OBICHVERERS LUy g VEBERKEOHEE 2 RIHE» SPUK LT
WHH, ZOEZACETROM P KIZHEREE ORISR L O E EF URAD LR T, B taKOERE OB
DTHDT, KR 16.5°C, KHIEH 1800-cm, 7% VT, HCO, 32548, 4ppm, Cl7{11304. 6ppm,
Na* 3 1,612.5ppmic i L, 4 OMOEHERSVIEICERTRKICERT KY 35 X0 8i0, ET4 VW BE
Thbd,

AR IR O KHER > SR, HiFss 5 20m DIPIRR A He o MR T, Sl T KOS 15 K
WICE T 528, Z ORI 1 mE T AR E < REERIC S VT 1L 5~15°C, K B HTE X
4,500~7,500 2 ~cm TH 5, SEMTRIZEE16.5~18m 0 ORHBELE T2 35D, FELm
DROB M F AT RRIB OREZ T L, KE13~15°C, KHEIEHMIE 7, 800~9,5002-cmTdH %,

AANEE T ORI & B B 7ol & ONBIRTI VRS O )| S ic s v T, T KEA R
BB LD, T ORBIZBEIEE L ITETRLD, WS REIES DTV 58, LOWBREI ML,
7 OIRE > 5 BT 2 OHIEOHTFRE, FElETRCB TS0 TH 5,

VI. 2 UREMEHTRKOER & £ OREER

VEEMER TR OERE, BRI S B T 5 LR F O 2 E> T P~ 8% L T T KICR
LH0L, TTICHBOR TR O Z I L7 T RSUITCIHE L CiT<BE &, FIIORN £ /i3l
BE@mh R OMBICEREE L THTREEETLBE L8555,

B O M 2 0 SR 2 D EF ORI NS0 TefEE LTREL ST D AR
HOTHEPBLTVS,

HTRKOWEBIT 55413, BN X2 THESh, A TAREBO LT ORMEEZE# L TH
BT 5D BRI FOBE IR B OWEITA T L0 b, HIEPICKEWT, TOX 5 T EERED
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PP L TR T2 Foedicid, BKARE & BICHBA MR 2 IR FRoBE 2 © © % Bidd:
ERES &SRB TRFIUL RS, & OFME N THEC BN T & BKAR L REREE 1L 2 v T
1, ZEARCE Darcy AR THREN, EELZVE L, BKEHZ k, HTTKEOBKAR 2 1 & +H
X, V=kI W50 s, BKAERSHEZ BN 4 5 2R a2 Tk Om e se4r 704 Bl
b b, HMBOHBNOBKEED S HBENU LD 0 THIE, MRS L CHRBIE TR IR
%,

AHOALTE 2 5 2 BRI BT ARDAERE, BKCEBECLS oL, [He ks 2 hic
BETA5RROM TICBE TS OB L0, T E /@I EO MR RIE S L Tiitde T w i donsFiR
WO BH~BERET 256 T, BETC SV THEINERE TN O T, BERRG 23k L%
EMBEDFRGH D5 ICE prb T TR S W TIEERENF L v Bar s hicdis, £r-mamik
Hidks JOCFEXNHBRMIC S\ Th, FIE CEBEmn T 523, BHE 80m LUTF i dol  TIERH K 1
FEALHNLTELT, £FN, Rk IONEREIMICEWTh, FIORBITRICE>THEL B
PLTWBEDOT, ThbofERER> bHMSROBRARM T MREEEL THTREEDTWED
DEBILSND, CHEFFETHMATOM T ROKEESMEREL TR <, 9,000~12,0000-cm TH 55 K
BREBIZ 31 TIE9, 000~10, 000 @ ~em IKAE T35,

EERRE (F28N) ks XOmEAEBRE (F20K) RREEOAEIEELOTNICERTAT, Lo
DTEKRARDARE <, BEFRBOTREEINCE L TwT, HEILTROFMEEICAS S, A
BEAFERHBI K COBRAREATH EH, Lo bEOES 46m 0 b BK AR & W &
LU DR T ANRIC 7 5, FRERIL GE30R) » JIREMk# GESIX) kX UTERRbTE, £h
PRRESCEKER D D, RO TREIIERIC X0 T 2mAav L 4 mOBEEIRED b s, AR
H (B832K) OBEKEHIFRRBLO RS 10m W IEI B 0, Fhiciiy T BRSO T v
T, FOPWEHOTERO—MHERETRIRICA DT 55, T OREMTFRO ECBHFEL VWS HE
EHUF K, BkAESKE Wi DI FRKICE L T b,

VB TR O A MBI Jo 1) £ A0 3 EREAT 36 & OB EIT 2o bl & 3 S HhHE T, BUEEKE & BAEAK
FCRTHHIRE P D5,

B DS RE RS LM 7 & BER0tic H 4 H 0 o BRI AL 2R 3~ 5 BRER TR E 2 672 0, R b R
2B, FRENEREN S BEANES BOTHOMKT ¢ MERCIEEESTEH LTWT, C LTk
FRATTETIC BRI L T vds, b TIHRIEWV T, MRITBEROMZE Loy, ¢
OB IR ORBICE S 3 0T, RRIE - ODBEERCREEE L THEE I OBREdh 2=
STIBEH BT S b THRKED H 5 B OFRE T HHHTH 2T, BMIIOIRERE GE33R) «©
W, CERIEREKE LM 5. BRI OREOKEESEE, 11,0000-cm T, FREIEKEFOHT
IO EIEHEE_ LW A2 B FHRICIE = T9, 600~8, 600 @ ~em Tz 0, HIT/ROVERIIBHEY, +3CFH %
AT EARICE D & SRS LR T4, & OEKETEERS ShFER 2~ CRIIICES R
DHLDTH 5,

TR N SEET 2 25 R T~ 3% 2 L3 23 B | 2 9 % SIS A 7 5 T IR 0BG A 3 2 OV | & BRI
DEWA Z ~T M B REEE~RT 5 B 2 I 5 5T % COBBUI ARSI © 10 5K
(E834[K) OFETHIATRET, FKEO L VWIBESREEL, B ORI R L CRITKITEREEITR
WBFETLLOT, e EKEEGMNT 5. COBKEICET 51 T ROKIEHEL 8, 600~8,300
Q-cm THFDETERD7 <, F7-KRIT 13~14.5°CTH %, T OB O BRI TR EE 2 il
L TEEOEFBA A TELTIES L L DTH B,

B O SFNTPE B AR (G535R) 123\ Cid, RIEROARERRATH S, THBEFN?L
THCES € TOROTHEEEE 0. 005 T, ZHItEORRMITESTEL<BRIRTH L O THKYE
BB, ERERMABE T HBIIRED D 0L U700, B TROBRFZBEEE > LS
| TR O B T AR OB & fere 5 M ©, © OEKHII BRI 3 X CHUIREE T OB
BRICIET 5 ROBRIOFIREIFF CH 5,

F At O, HEMIISEN &S L CHEFHAERE ~ Talhr LI 5 R s i, BETA
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50+

700}

[ 7ama
RIVER

28R WFRMC K5 RRBONER S X OB
HUFK & R T K8 & R
Chart showing sections of fans, dis-
tribution of spring and boundary of
fluidal ground water and stagnant
ground water mass in the Yokote
basin, Ak’ta prefecture
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i, Zh s o N OIRFRE SV ORI B TR E >0 %,
VI. 3 WEpMEHLROK &K L OB

ERTHEMEH T KD 5 5 O B hEH TSI & ST K OKAL & O BRI o THIRIC & BT
F5HLOT, LIS X OF OBHIRITIC L 2 TH SRR E2 BTV AR, & CHIEROEK
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Hydrogeological Study of the Yokote Basin, Akita Prefecture

By

Taijirdo Konishi
Abstract

Among the basins arranged in parallel or more or less so with the Backbone Range of North-
east Honshu, Japan, the Yokote Basin is well known as to its geology and paleontology. The geology
and paleontology of the area bordering the Yokote Basin is also well known because of economic
reasons and scientific interest. However, there are but few literatures on the hydrogeology of the
plain of the Yokote Basin.

From studies on the hydrogeology of the said Basin, the writer has found that the ground-
water hydrology of the plain in the basin is different from that of the coastal plain or river valley,
for which reason the characteristic qualities and general conditions as well as the ground-water
hydrology of the Basin are described and discussed in detail in this article. The said features
seem to form a typical type which characterizes inland basins as will be stated later.

The hydrogeology of the Yokote Basin was studied from different points of view such as the
geomorphology, geology, chemical analysis and characters of the ground water and surface water, and,
the ground-water hydrology.

The geology of the Yokote Basin in the southeastern part of Akita prefecture and of the area
bordering it may be summarized as shown in the following stratigraphic sequence, arranged in the

order from the younger to the older:

Quaternary deposits : sand, clay and gravel deposited on terraces of different heights and
distributed on the plain of the Yokote Basin.
unconformity.
Senya formation: consisting of coarse-grained sandstone and gravel.
unconformity
Kabasawa formation: black or brown mudstone, in part sandy or tuffaceous.
conformity:.
Ioka formation: black or brown mudstone in part sandy or tuffaceous. (=Funakawa formation)
conformity
Niiyama formation: so-called hard shale, hard and fine mudstone. (=Onnagawa formation)
————————conformity-
Sugota formation: medium to coarse-grained sandstone and conglomerate.
unconformity-

Pre-Sugota formation: sedimentary, volcanic and pyroclastic rocks.

The unconsolidated medium to coarse-grained sandstone and conglomerate of the Sugota for-
mation in the Yuzawa district is an aquifer now being utilized. Ground water in the Tertiary
formations is found from various horizons, among which that of the Sugota(Miocene)is the oldest.

In the Niiyama formation(=Onnagawa formation), water is but poorly developed, being found
in the sandstones and sandy mudstones which are not so consolidated and governed structurally. In

the case of synclinal or gently sloped structures, the aquifer is found in moderately consolidated
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sandstone or sandy mudstone underlain with hard and impermeable layers.

In the Ioka formation (=Funakawa formation of the standard sequence of Oga peninsula,
Akita prefecture) and the Kabasawa formation, which consist of black or brown mudstone, water
is found in the sandy or tuffaceous sandy mudstones or muddy sandstones. The aquifer does not
develop in other lithological parts of the formations.

In the Senya formation (=Shibikawa formation of the Akita oil-field), which is composed of
coarse-grained sands and gravels, water properties are excellent.

The Quaternary deposits, which are distributed extensively in the Yokote Basin, consist of
clay, fine to coarse-grained sands, gravels, pebble to cobble-bearing medium to coarse-grained sands,
and sometimes intercalated with layers of clay or sandy clay. The water-bearing strata are those
superjacent to the clay or sandy clay layers.

The Quaternary deposits have 2 maximum thickness of 240m, and the level of the base is about
200m below sea level. For this reason particular emphasis was given to the shapes and distribu-
tions of the Quaternary deposits.

The ground water of the Yokote Basin can be classified into three types of waters, these are,
fluidal ground water, stagnant ground water, and Tertiary ground water. Each of these three types
has its own characteristics, in distribution within the Basin. The fluidal ground water is distributed
in the eastern half of the Basin, such as in the fan district in the northeastern part, and in the
Minase and Naruse water flow zones in the southeastern part of the Basin. The fluidal ground
water flows from east to west, being governed by the gradient of the water surface and permeability
of the stratum, whereas the stagnant ground-water mass prevents or hinders the movement of the
water.

The stagnant ground-water mass is distributed in the western part of the Basin and its
movement is governed by the geological and hydrological conditions, whereby the water is stagnant.
Therefore the area of stagnant ground-water mass becomes the zone of chemically reducing
properties.

The qualities of the three types of ground water are characterized by the key diagram and
newly devised diagram named hexa diagram based upon chemical analysis.

The newly devised diagram showing the relations of the principal ions in water has on its left
side, 80,27, HCO;™ and CI™ as anions, and on the right side, Fer*-+NH,*, Ca**+Mg?* and Na*+K"as
cations. This diagram was devised according to the characteristics of the ground waters in Japan.

The chemical properties of the fluidal ground waters can be classified into four types, namely,
Shiraiwa type, Rokugo type, Minase-Naruse type and Masuda type. Each of the types is characterized
by the key diagram of the section of area5, and none of them exceeds 50 percent, and contains
a few Fer*+NH,* and nearly equal equivalents of the anions.

The stagnant ground waters can be classified into three types, namely, Kuroabumi type,
Omagari type and peat zone type. Each of the types is characterized by carbonate hardness exceeded
50 percent by the key diagram, and by an abundant increase of HCO;™ and Fe?*+NH,*.

The Tertiary ground waters are characterized by a great amount of HCO;~ and ClI, and by
such features can be distinguished from the ground waters of the Quaternary deposits.

There are many springs and flowing wells issuing from the Quaternary deposits of the Basin,
and they form zones. The zones of springs are developed at the ends of the fans of Sainai, Rokugo
and others in the northern part of the Basin and of the Minase and Naruse old fans in the southern
part. The zones of flowing wells are found at Yokobori and from Honjoshiromeguri to Rokugo
district in parallel with the mountain ranges, and also at Naniwa to Senya in the northern part of

the Basin.
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It is quite obvious that the ground-water hydrology and its chemical qualities relate to the
growth of the Basin. In other words the geological evolution of the Basin is intimately related

with the hydrogeology and hydrology as well as the hydrological conditions.
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