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WCHEALERY A—RE—F - T4V F—2ZOFEHRGRSEHER LI,

W B IF - T K DA OREIR, A A7~ 7T 7, PIXEETHE L., £k
sy Na, K, Mg, Ca, Cl, SO i FEiX, A 4> 7 a~ h7 T 7 THlr Lz, PIXEJETHHT &5 0.45um
LUF 43 HradiBhid, sBHRIR & & In (10ppm) R %2 1A T IR G IR 10l Z2 A v &2 —I2iE b 7z
U7m b7 b LI F L, 80°C THUME LIERL L7z, ARWFZE DREHIIE AR 57 DR EE MR T2 |

ZOEER 3~5 [EIHD K LM LTz, I81ED & BB ORIEIX. NMCC @ PIXE #E&E CE L 72,

4 A IKDIEZ 7 D FriE
4.1 BERSORHHY

A A rm~ N7 T TEC KD FE AW O EFR S O sy BRIK % Fig. 2 1277, Fig. 2 O
fiZ, (@)~ CIEE., (H~3{» HCO; BETHD, /. @~()TOERL. HWARFICEEND
BT A A VRE L CHREDERT, 708, HCO; IRE X, FUME TIE2< ., BiA 4 v Y BEOR)N
bRaA A 'O Z 72 Lol WeHEEM 2 7o, Z)1 o CHREE X, Ttk B AR M2 5 12
PEVEEINT D, o, WHETLIEA AL (Na', K. Mg¥, Ca®*, SO%) HLIREXITH DM, BN 5
M %7~ 9 (Table 1, Fig. 2 (a)~(e)) . Na'iREEIZ, CIREE & EMAYRBEMRZ R L, /KD Na'/Cltbd
FER LB LT, BHTNaICELRHAMIET S 00, REREmZRT, 20X 9 2 Emik,. Mg?
FlZbiERshbd, MEPREOF CTRALEMEZFOLORH D, ZNOOT —Z ik, FFHH)IEGE
HROREC, RIREICHTE SR LRE ST A Mk O THh D, KHE CaTIREE X, KD KHCI R
Ca”/CI LD FEfpn & K CalcE L BMNCALET 5, SO, W &[R4k 7 81 1M & 7R §,

HCOs i FE I, BT I ORI Tl 76-93ppm D& 2 £ H | fe b mvy, FEWIITIE, EFIIIT
Vil (B ) C 23-59ppm, AR (BEAR) T 21-49ppm & LA EIVMEE & S5 E R B D DT L
T, IR (IUFE) T 23-37ppm. & B Mtk CZEB4E) T 15-33ppm DIREZ R L, iz LV
2L FERN DD, HCOy JREE L 451 4 OBRIZ, HCOy JREE DM VY, KA A IR S T
% (Fig. 2 ()~()) . Na*, K*. Mg®, Ca®"lc 2\ T, Jeibd EFINEFk Ot 07— %1%, Zofh
DK DT — & L (T F T DR & FFo, RGO R0 & bR 72t o Hislk > Na*, K, Ca* i g

. FREA % T (Fig. 2 (0. (@), (1) .
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Fig. 2 : Diagram showing

(d) CI' and Ca**
and SO,*
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Table 1 : List of the mean concentrations (ppm) of major Table 2 : List of the mean percentage of nss (not sea solt) of major
chemical components of each river. chmical components of each river.

No. River Locality Name Gl S04 Na K Mg Ca No. River Locality Name nss—504 nss—Na nss—K nss—Mg nss—Ca

[ ppm
@ Genryuu 140 187 EE] 06 108 63 © Gew‘uu i 22 > * %
@ ~ Ootaki 142 114 108 18 23 EE:] @ Kamishinjyou oo g % * % -
@ amhiniey haka 188 162 140 24 43 105 @ Hata 5 = 5 " =
@ lijima 234 135 158 29 40 117 @ fima i = B o =
@ Mitarashi 61 26 43 06 11 20 ® Mitarashi o7 & e 5 s
® Asahimata 78 70 53 07 13 53 ® Asahimata 5 » i 5 w
@ Asahi Mibetsu 95 74 67 08 a3 51 @ Asahi Nibetsu 50 o 3 o o
@ Soegawa 13 52 83 10 24 60 ® Soegaws 83 24 76 g 56
@ Sannoh 140 102z 102 13 23 a7 @ Sannoh g0 24 4 57 %
@ Kanayamataki 120 80 86 08 24 13 o Kanayamatakl n 23 a9 83 84
ol Moda 76 75 54 06 17 57 o Moz 85 23 70 86 57
@ Hirakata 174 122 128 18 a1 71 @ o Hirakata 81 23 74 83 95
Taihei Taihei

@ Takaragawa 176 55 16 26 41 56 @ Takaragawa 54 16 88 89 93
@ Yanagida 181 138 130 18 34 74 @ “anagida 7 23 78 61 95
© Yokomori 229 166 161 22 38 &5 ® “okormor 77 22 78 57 94
® wami  Shikeno-kashi 130 92 80 18 22 55 ® Twam| Shikana-kashi 78 21 84 56 95

M@® X, EF) IR ORE DT — % L 2 OO MO T — 2 & HICHEBOZRBEREE R L,
HCO; #RJE & OFBIZIER IZHR Y, SO IR IX, KT DOFE —f v MEBIAAT HENOT —
% (HCO3 =30-40ppm. SO,*=5ppm)Z [k < & | BEm k2B A R 9, FALFERITIE (CI, SO~ Na',
K'. Mg™. Ca™) OFHiZ ik, EFHII. MBI KPR TR T 7 A, 10 Aic, #HRJITiE 10
A, 12 Hiczehthm < 2 o m %2 R=7,

FEUEHL IR O BAT 53 DA AKGREHT 5 0 2FI 1%, WK O CIRE ORI, 3 X T
REAREL, FHATO CIRE &K CIHRE O Z HW, FEHMED S EFROREZ 2 L5 2 &
TREHD ZENTE D, FIO E~FiEe3 i Tk, FRBEEROTSICENDH L bOD, Tt
1% Cl1% SO, 78 77-83%., Na'78 22-28%., K*75 76-84%., Mg* 78 57-70%., Ca’*7 94-96% & Fhi i aE Rl L
TEIAZRT, £, AWK AR EZEL T, Ca®'28 92—97% & mUWMETELBN D RO LS TH
% (Table2) .

K OER Sy & LTI, PIXEJETIX Siv Fe, Mn, Zn MR &7z, SiREIX. £ TR
WAZHEVIREE S EIN L, )T 4 225 19ppm ~, JBJI[ T2 235 12ppm ~, KF)I[T 3 /25 18ppm
~OEAE R L, JBJIAMEVMER 2 773, 28 B ORENO Si gL, 5205 1lppm Th 5, EHIIL
TEOBFE RO NEN AT HRKED Si EEX 5~11ppm. Sk U7 KL FRENN O Si T 20
~43ppm D FHUVMEZ RS, 0.45um Z i L72)IK O Fe JREEIEL, TR Z3 Fiicmmnanigme ., &

Byl € 0.02~1.4ppm, fEJIIT 0.02~0.7ppm, K ¥JI[T 0.02~1.9ppm DAL Z 7~ L, MBI 2345 TRV
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MZRT, T W )IE I 7 10 AICRENSEMNT 2/ 2 ~7, & 71O Fe #2E1X, 0.1~0.7ppm
DOELZR L, 7 H, 10 A DEEBINIZED b doTz, Fe B, &Il & bz B ZikE7e L

DKUCEFAABE D . RO IV hE7e & OHERTE /3 AT 8T OFRIK DS Wi E 27~ 9 (Fig. 3)
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Fig. 3: Relationship between the distance from the Sea of Japan
and Fe concentrations of river waters obtained from the area
studied.

Mn JREEIE, FUREUZ A A 0.05~0.2ppm ¥EINT 5, Zn AT, MBI B (251)) & B 1R ik
THRHEAL EORELZ S, K 0.1ppm OREZm7T, Ziuik, )1 E )RS & 2 A (L E
DOk (B LAOA SRR ISR LI 2 D) ORBOREMENRDH D, T oW T
WAZ B W T, Zn OGRS & BB NIIMHER TE 202 &b, WJIKFIZER L Zn i3/ T 5

NARICE Y RS, BRHERALITICRoTo L flrEn D,

4.2 BAVOLFHEROEH

2008 £E 12 H 725 2009 4E 12 H £ T 3 4 A Z LTI L 7= & H S 0 FEHZ DWW T PIXE B THIE L
7= RRVE RS R E O ¥l & Table 3 12/nd, W@ O TSI S Fe, Al Ca, K, S, Ti T, ZhbHD
TR 1 X Si=9.4~942.2ug/1, Fe=1.4~535.5ug/1, Al=4.0~434.4pg/1, Ca=1.5~24.0pug/l, K=1.5~38.7ug/l, S=2.1
~16.2ug/l, Ti=0.1~10.8ug/l TH 5, I E HIZ FIEIZTe 2 IZ LRy, ZAbOREIXENE

NEINT 5, Si. Fe. Al BT, fORESIZHE L T, 10~100 ZREEESV., ZA LIz, Mn, Zn.
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Cr. Cu 7% lpg/l BAF DR TRD vz, &I Si e IL, EFIIC 33.8~406.4pg/1, JEJIIT 9.4
~345.4pg/l. KT 37.9~565.4ug/l Zon L, REFIHIZH XV RO S22, 5 RJITIE 942.2ug/1 7R
U D FZ)I K0 2 (5 FREE IR EE DS im0 AR 1, 33k 1] C 16.9~123.3pg/1, i1 T 4.0~ 145.6pg/1,
KINNT 8.5~354.5pg/l 2% L, RPN FRIEA S, FEIT, SRS 4344pg/1 L iV, Fe fEIL,
I T 8.0~535.5ug/l, I T 1.4~128.0pg/l. AT 4.3~320.0ng/l &5, Fiio. BB T
RN T ORS00 Maodik, & L< 3% 0 Tl T Fe A IXE W, & 711 185.8ug/1 THE
MO ETE. A DOEMHZIE, Siv ALEEICSOWTIE, 7 A ICEITE < . om0k
BHEWBL T, Zhen 2 (FRERENE . Fe lEORMALE, BT, KENPETLAO 3
BT HO A5/, RIS T4 0 188 705 7 H D 1491pg/l & 4-8 fEFREEICHIINT 5, EAE

BEMEE (SEM) IC X 2B TIX, Kitvan A FEEONDESE, FA BB LT/, Sildh
THE & A O EBEHE LT, AlEan o ROEBETHEE LT, Fe Ik Lo n A RICHFE L

T, IR~ BB T LHEES N D,

Table 3: List of the mean concentrations (ng/l) of suspended

materials of each river.

No. River Locality Name Ti Fe Al Si S K Ca
| w g/l
[0 Genryuu 04 80 168 338 21 a7 23
@ Qotaki 11 188 467 11988 28 38 44
Karmishinou
@ Naka 19 1267 732 2128 53 78 g8
@ Lijima 32 5355 1233 4064 162 103 240
& Mitarashi [oh] 14 40 94 28 33 15
& Asahimata 04 61 185 349 31 38 33
@ Agahi MNibatsu 07 338 259 597 24 38 30
& Soegawa 16 443 645 1648 36 58 67
@ Sannoh 35 1280 1456 13454 53 148 108
L] Kanayamataki 55 66 85 378 13 15 23
o Noda 03 43 101 168 17 22 27
Lol Hirakata 26 981 835 2528 54 70 a4
Taihei
e Takaragawa 13 2178 507 1648 61 41 9z
& “anagida 108 2786 3545 89064 94 287 210
@ Yakomori 73 3200 1873 5654 134 186 221
@ Twami Shibtano—bashi 51 1858 4344 89422 18 387 214

4.3 ER
HETNEZRN D EE AT OCFER S O S E £ L5 & BIERRS O FALFERS CITEE X, AA

MR TR D <AZHEV A B3 & Bl U C 2~3 fFRR NS 5, Zauid B ARG & O D 2
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DIRFEEIE SIS 272 L HEES N D, Flo. RPN Tk & FF) T ik T 23ppm, JB)IT &5
FNIT 1375 1dppm OREZ R L, Wik Z & IC R 28 A2 R7,  Fig. 2 (@)~(e) TOFERNH K&
<FND K Ca®'. SO DRIEIL, MEHEEROM Y X0 bl T K & HUE T OB AIC & 5 KEEFBURT
I L T2l 32 Te ) S HEE S, HCOg IR EE I V)1 T itk & 381 T i8¢ 50 7> & 60ppm,
JEJI & R 33 525 37ppm DL A R L, ClRE DN & MERIC, ik 2 &I B 2 m % 57,
D O TR T O T KO HCO O iix, FICH FEFT CORBY oML > 12X 5 LHES

Lo VBAERRSY OB /71X, Siy Fe, Mn, Zn 23R S 4v, Siy Fe JEEE X, A Rk & Eabg)ll
TR E < . BN TIRWME R 2 o8 Lz, BB O FERS O R CRENE WV OIX, Si, Fe, Al TH 5,
SHREEIZ I Z LICKRERZERITFEO DRV E OO ANREE I, KT @ s m 2 o= 7,
Fe iR EEIT, BTN T & KFN T v ME « BbE S METE LV,

DX D REEAFR G RO Ry DI T & DR FARIBNICHAT OB L BEINTWDHHT
KEDKISITERIZEAEST 2 Z ERTPREND, £22C, BETLWITHY 236, BIRERORL
D01 & KN O HiJE & A)IK DREIC SN TEET 5, 1) (O~@) X, @FFELZ LA, OKF
WA AR, @I AILKIEERE (ZIL5E) © @M)IEITRE 235040 L. Wil 8 FIRR B 21T K hs JE

oA L. RS Aiid, @WINELICRON S, @QIFhE#TH 5, KFE)INE, @K COE FRE
YR, OFMEYE. OFMEDE. OREFE IV MERSA L, B &I, fisko 8 BIfLE
(CIEHERE B A Ly KIS B A0 X @4 L, @EFH O BRI 6D, Gl ch s,
EAERL 5y D EALF RS X, ZNEN O O FiROKENEFR (B) L)ILE (@) Zrigd s &,
Ca* ZPRER U T L6 MERE, KPNEEZESE GV, CIREIX, TRTHEERREHES DD, W
T 5 M) T CIRECHEAKRZHI TR E L TREBSNDFIEGNRESRRD Z LITE IV, €5 T,
JEJNTE, FioVes filslo W T, HREZBE) L TE 72 LiioK2ZEE L, ke 20

ToTWDH AR RSN D,

5 F&&b

JEJ . RSN 2 & el IR DK E DR & B & OB 2 BT 572012, KA TN O EZRJIIKD

ARGy (ALY, TERSY) M ORI AL DRI DWW TR L2/ R BA T Of i &2 1572,
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1. EZERANOEWAFRST O EALFRST 1 B ARHER R ST ISV, RTINS %, CIEREE Tl

B Fifidek & Hele U C 2~3 RS 5,

2. AT ORCER S IE, Siy Fe, Mn, Zn 23FEGE SFu, Siv Fe IR IL, KPRk & Bl T
T3 s < L BN TR E T 2 R,

3. MEMOERSOPCRENE O STHBEIX, WIITEICKRERZRIBEOONLARZVEOD, Al
FEVE . R T As i MBI & oR T, Fe JREEIX, BT Rk & R Rtk o vv b - iy
AR TE,

4. JB)ITE, THREOJEBOBWNTS, WELZBE L TE 72 BB AKNBEHE L, W)k E 2D

WMAVT > TWDAREMER H 5,

Xk
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Geochemical characteristics of concentrations of major and minor elements

of main four rivers flowing through Akita plain

Hiroshi Kawaraya', Daizo Ishiyama® and Koichiro Sera?

! Faculty of Engineering and Resource Science, Akita University

1-1 Gakuen-Machi, Tegata, Akita 010-8502, Japan

ZCyclotron Research Center, lwate Medical University

348-58 Tomegamori Takizawa, 020-0173, Japan

Abstract
The purpose of this study was to clarify the characteristics of chemical compositions of river water of

Kamishinjyou, Asahi, Taihei and lwami Rivers flowing through Akita Plain. Concentrations of major and minor
elements and suspended materials with particle size over 0.45 pum in the water were measured using ion
chromatography and the PIXE method. Major chemical concentrations increase by about two or three times
from the upperstream region to the Sea of Japan coast in each river. These increases are thought to be caused
sea salt. As for minor components, Si, Fe, Mn and Zn were defected, and Si and Fe concentrations were high in
the downstream regions of Kamishinjyou and Taihei Rivers and low in Asahi River. In the main suspended
materials with particle size over 0.45 um, concentrations of Si were high in all three rivers and the concentrations
of Al was high in the downstream region of Taihei River. The concentration was high in areas of siltstone and
sandstone in the downstream region of kamishinjyou and Taihei Rivers. In Asahi River, there is a possibility
that groundwater sprang up in the upperstream region.
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