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Annual variations of tritium- and ion-concentrations in spring water collected
from the landslide area —the Kanayama Valley of Ura-River basin, Nagano

Prefecture.
by

Tetsuo HASHIMOTO , Yasushi HIGUCHI , Yuji SAKAI
Takao NAKAGAWA , Shigeru AoKI and Osamu SATO

(Abstract)

Spring water (15 samples) and river water (2 samples), collected from the landslide area in
the Kanayama Valley belonging to the Ura-River area during 1984 —1985, were analysed with
aspects to tritium- and six major ionic constituents, including Ca?*, Mg2+. Nat+K*, 8042',
HCOq, and CI" ions. Some springs, in the middle stream areas and river water appeared to be
classified into several groups according to the ion concentrations while the T-concentrations
didn’t show any correlation to such classification, especially in the upper stream areas. It
was confirmed that the ionic concentrations are greatly dependent on the oxidizing zone in the
vicinity of spring outlet although the T-concentrations should have reflected some aquifer
properties. On the basis of intrinsic decay-properties of tritium, the ages of some aquifers
were assigned to three groups ; most all aquifers consisting of relatively new aquifers preci-
pitated after 1969, two aquifers of comparatively older ages than 1956, and one high T-concen-
tration aquifer owing to an artificial addition of T from nuclear explosion tests pervading in
the atmosphere during 1961 —1968 as shown schematically in Fig.4. It was also suggested that
the aged or older aquifers should be presumably related to any causes of landslide phenomena as
well as the dissolved ion-concentrations.

Key words : tritium-concentration, dissolved ion-concentration, spring water, river water,

landslide area, aquifer property, oxidizing zone
F-g—X: FIVFULBE, B4 & VBE, &K, ik,
g~ b HIH, 7K R B L

1 ¥ z2 & =
MW ~OPEAFRSMBHBICEOTI, HTROSEELREDELRL TS, HMTROBRS
HEIICBET S EROBBHSEEL 05, KKEOBHERETHS Y F Y4 (LUTFTOXHTT LEEE)
i3, HTKEBKT 2KTDLDODIERILND, —HBHEA A4 EPEE L, HTKEKEOREICEK
* FERAFIEERLER o FERFHTHREENR e 5 —




DEALT B 10, MTROBHZETICBIMN L RO MBI S5 E L TRY 2. #->TRBIKTH X
Va4 & v IBEA M5 C Ehtskhid, #KBOMBELENEED X D FMICERERE DA 5F
WX EOTAPHERAFCKE LR ER T LhMFSh B,

EOHEIBWT, TOMBREENRR~ORHLENLE LT, BRSHPAKDAIPO TEEDE
MZLEA~ (XS, 1984), DWW THIdT <O ZFKPDTRE LAGEA 4 Y EEORBED
IKTBEYER IR A AR D OBIE TREOREET>TEe UGE DS, 1985), HEOHET, WL 2H»
DEKTRT E2B4 4 Y YRBEBICHOTHUENHENERB LS, 5l lUIE»oB4F LB
MUSEL RN EMNTP-To

FHETIE, @LIROBEKICOE, 4EOFAET, FEIEHET &84+ Y EEORIEEZ b &iT,
LN SOFEMEBEE I, ZORBREFBTEIHEBERELOEBMNRON, T <OREIE B
SEBHSBE S i, A TFRBIILENLELTEY, HREOEMIDEL -1,

I £ B » &%

RiBlERE, HF~D, BE, TAHESFHREOSRMIKE L THSh 2 ERFEIE) S5 KR
IR TERIKDIRIETT > 720 BIKIL19844E9 A, 19854E5, 8, 10HD 4[ETH Y, 1TERFOBE
K (K- 4588) 2x05L L,

WEE A 4 DI, BiEIE#Mg 2, Ca?*, Na*, K*, SO, HCO; , CI'd 7 ®iz> v
TiTw, TREOMES, vvF L —4%— (Aquasol 1) 60me & EFAEI KO ZMETTRAELH
3 BB T 2HIEIEROMEBEZELI-0b, FRIKYt Yy —BALLKREY v FL—vavhy
¥4 — (AlokattB®LSC—LB 1) TatililL oo AEHEICBL 72l E £ BB KOS DINZH
(1986, a, b) IKL->THEL TV 3,

I & B & £ B

- 1 RAENE L 1TEOBEKIC OOV TEIERE, 1 4+ vic 0 TR YREE (EPM) T,
T EpCi/ ¢ TE Lbtc, BHIAL SHEA A VIBESE LB L, REOA KD FEYBE DK
UL EIRRATE Y, BB OIS L OMEMHENEIEASLE CTWB T L0 h 5, LificiT
CRECDBImMBEDIL>TE Y, pHE.SL OB A2 MO BB RHE N, ARKKAROKER
Ay LT BHEBRDBR SN - TANIKDBE LR TRIERS VY LADERERICKE
24, MMARLRONIRTTHS,

REKFEA 4 23 ERIROpHDBWEKTRIEALRIBENTH IRV, hFRicE T 3 hAEE,
SOREPKICRAHENTV 3, ZOMIBIZI0I~12FEREORBIBHIETSH Y, FKIVWFhbaEgD
ERTHBLLTEBY, BEKEE EFIKIC &L Thv, Thodifiigis, BED L T A HENEER
{LDFEEDVILVEHTHY, REBKEA L VOSRPRONILHERERE L TEIHES,

HICFRETR, BHFEAA4 VBEASVSBREIR/DEE>TRTEY, M@FEOFNKP S OMEITED
EBEMBRSN B,

BFokBRC X BB E LTI, hEsidis LToMITLD TR DICOW T ENEE L1 KE
ERLTED, REGEMELBROSNL . COFKRES LI, BROMEMEBE< MY v 7 REEE
AL, ZBRROHRE T EMNTH12DT, BLOMBNIEAFHSA YIS AL EbIRK-1ITR



EPM
20 10 0 10 20

To CNOLDERIKODVWTHUE -1 IRE-T
TEECHELTRTAS L, SERICHRIIR
ohd, KBICBT 2FKETHLTL b—E
BEP—BLAFEMEHERLTHED, 2O
Z EIBKDIBEGEA F v ASEHKBOHBD

¢7 YIEMEEAIRTA DA EKRL T, [—HE

W00 TOMKPLEAKIZIZIZE—DOKEEZRT D
MO LIRS N, TRESEMEDT -5 OF—H
1 Heo i3, WKFBESIBMETHY, BEVIC500m
e LHN TV IIKT bIE& 15 5 MK B

ThHHEETELTNS, i, K

B-1 423 YYUBRECLZKE~FH51¥ HE S EMYS EHRRAOBRILEICL > T
77 sic O BAROMR (£ TR FEEH o Mk
F AT K & D F— 5T ) RECELASNTHY, MKkBOMEZOLD

Fig. 1 Classification of springs according to ERBRL TV EFRL T
the hexadiagram expression of major BEEA A VIR AS K4 BAL R G oD & iM%
lon constituents LTWB &SI HRE, BT ERICT BEE

LY, @RFHSIKET 2 ZANESOEVBEKTHIAEA 4 YO TR EMNMBLFO & I disk
TELROND, COMBRIBERELLTOERILEEOEENE L, Hicdk A, KLBiks
BEEAREL T3, EERRMT 2 B ESKIENSER/B LT « 1 A MBI LD ERICELS
hTHY, WEEDOERES LTENIESI Mg, Ca?, HEBAA VY DHERE I LLTWS, 2O
DS L DRIGEEREIZD (1985) HEHEROKEEFOHKE LTS LT3, HEREKET
38051 4 VY YURBEMZDObDIRRIE>THD, BHEHOREV, D ERHAKES1~30
EFr TR EBD XS, 1985 7 AL ARSFEL TEY, ZORBSHOMICRLNS, T12HK
FBSUPISTEENMOME ERIC & 755 BILERORAMSSOT BEDORME b7 5 LTV 3 EER
k7,

BEA 4+ VBEOEMETZE, KOFEMICHENS 20, 28B4 4+ Y REBERBMLTTEE:S 70 v
bU7co UBIRTIEERZRI— 2 2) ~d) I, KBS 2 DHf(TIE, 19849 L EEDS -
BHBMIDF—#iTid, B4 4 YEBIUTRELORAKELEHVR OIS, FMATIONET Ricth
FAIDSREL TR, ZOMEEZRML TS A TEREREICEREMICEHL, TOMEBSLREH
SE Y B BKEAKPTRIEM TH 57.4pCi/ L 2R L T, THODERO—DODO@REELLT, 58
RRICEVTORIED GO T BLUEFA A+ VIREOE T, BS53 2 TFROHKEI L 25D/
KEHCERL THY, pOBKOKBEASHSTICEMULICEBELILNS, THODOEREIT Al
FEL DRI TS S & SZITMB T EHHik, TITRONAEIRG T LOHERA A4 VIREE
BEZEITIE, BIEREOFME LTRILOH SNV T LR LT 5, Eilidd (1985) i,
WLIRFAB O AR EDHIIRE LT, M1,500m FHOEBB FICEB LIzt vy4—itX > TH
NAKPOBIUzHEDOAIBSENMERB L T3, ZOBKELEDLEIMZ BB SV RIRD LD TH
D, ZLTRONITRIBEA A VEEORBENW L UEHL IHHERICL TR EEL TS,
MR THAEKES SHATE, 14 VBERI AL SBIES Richd TRIgicmL <y, T



&-1

SURBKPDOBHFA 4 VB LU TREDOEHES

Table 1 Seasonal variation of ion-and T-concentrations in spring

water collected from the Kanayama Valley area.
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Fig. 2 Seasonal variations of relationships between tritum- and

total cationic concentrations.

(a) No 2 —upper stream area. (bl No16 —middle stream area,
{c) Na24 —middle stream area, (d) No26, 27 —river water.
The numbers in each figure show the sampling dates ; 9 — Sep.’84,
5 —May '85, 8 —Aug.’85, and 10—0Oct.’85, respectively.
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Fig. 3 Average annual tritium concentration of the precipitation
in Japan and the remnant concentration, related to 1985 (KX).
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Fig. 4 Sampling sites of ground water in the Kanayama Valley
and the assigned ground water’'s ‘age’.
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