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Groundwater flow investigations in natural geologi-
cal systems aim to model past flow patterns over long
time-scales (1 Ma or more). These models can be ex-
trapolated to the future, although the current flow
system may differ from past states and may not be at
equilibrium with present driving forces. Numerical
flow simulation are better constrained using
geochemical information from both groundwater and
bed rocks in addition to hydrogeological data such as
hydraulic conductivity and groundwater heads.

During a study of the Kanamaru low-grade U min-
eralization area (Northeastern Japan), geochemical
approaches for understanding a shallow (0-50 m) fresh
groundwater flow and related element transport are
being assessed. The field of studies is located near a
discharge zone and consists of a granodiorite base-
ment overlain by Tertiary fluviatile conglomerates,
arkosic sandstones and siltstones. U concentrations
up to 320 ppm were identified in mineralized sedimen-
tary layers. 24U/#%U (0.8-1.7) and *°Th/2*U (0.5-1.8)
activity ratios in the mineralized horizon indicate that
U remobilization and close redeposition took place
within the last 350,000 years. The rate of U lixiviation
was sufficiently fast to prevent 2*Th from growing
back into secular equilibrium with its precursor #4U.
U dissolution still continues as indicated by the pres-
ence of dissolved U in pore water (0.1-2.5 ppb) and
by the good agreement between the concentration of
dissolved U and that of the host rock.

Deep waters in the granitic basement are relatively
Ca” and HCOs dominated and show slightly acidic to
slightly alkaline pH (6.5-7.3) and higher TDS. Shal-
low waters display lower pH (4.5-6.5). They are more
dilute and contain higher Cl content reflecting shal-
low alteration and soil formation. Variations of Cl and
Br concentrations suggest the existence of a Br-rich
and Cl-depleted deep groundwater in the basement.
Concentrations are in good agreement with hydrau-
lic parameters, i.e. inflow of fresh, dilute water and
low concentrations in hydraulically conductive frac-
tures.

Seasonal variations are also observed in deep
groundwater with lower halide concentrations, likely
related to inflow of fresh water, during the typhoon
season. Variations in F concentrations are more er-

ratic and might be controlled by different processes,
possibly reflecting water/rock interactions and
groundwater residence time rather than pure mixing
alone.

Variations of the %Sr/%Sr ratio of dissolved Sr in-
dicate the occurrence of two isotopically different
groundwater types: deep waters having low isotopic
ratio (0.7090-0.7094) and shallow waters within sedi-
ments displaying higher ratios (0.7100-0.7107). Re-
ported in a ¥’Sr/%Sr vs. 1/Sr diagram, the samples plot
on a mixing line between two poles: a granitic compo-
nent containing 70-80 ppb Sr and a more dilute sedi-
mentary component (10-13 ppb). The data suggest
upward migration of low permeable granite-derived
Sr through the sedimentary column. This likely oc-
curs by diffusion-type process through permeable
sediments therefore competing with the main lateral
groundwater flow. The infered minimum distance of
upward transfer is nearly 10 m. This case study shows
that the present methods can constrain models for
fresh groundwater flow and associated mass
transfers.

(TSR E BRI v & — | P IRIRRE)

Keywords: hydrogeochemistry, isotopes, geological
barrier, Uranium, alkaline-earths, retardation
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mMol Ta 0, WEETRIND A Si120.068 mMol, Aliz
0.152 mMol, Ui20.0030 mMol T& ~7=. w5V DHE

TR B BRI S 2 Y 2 — PR R 2R T O 24 — FE R

ARE LT, WBRAMOLE114HE %, MR
DIFA10.6 HE%BTH 572, Si&Al» S %5 5T,
pHAHMERTIZ A S &, &KRTIL I =T 47 4 BIE
(HAS : Hydroxyl Aluminum Silicate) #4 U % Z & #
Moh<Tkh, SHOFERIZENTE, ZOMEL? 5
HASHAEC CWha et 3.

(PRES B BB £~ & —)

Keywords: colloid, HAS ion, anion, alkali
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PHEN -EF 258 2

PREBTEHIR COZWEAL TR Z D 5 2111dh T 4 2
FUOEYIO LT EER - HBOBEER, 22
PENRAET B2 T v ok 80 &5 HHIEER OB
AANZZA LI B350 IS TOMETIE AL,
DLAMIRIB B TH S VWA D, £, WEHKED
iz nWTd, 20k ARG EITA RIS E
FTHEKFEHFEDY —F 4 V7Y a4V b RIERIG I
TOMTOEL - SGHOE A h =Lk EIZE A
Ehad., ZO& IR RO NICBHE 3 % 3
TICHB T I NREAFM T2 L TCHEHETHZIZE»
b6, MRS TOEERNRIZL < Ol
BREEARIZ TWB Z LD 5 MEHNIIMD TH i,
ARWFZE TR D =M O HIE 7 v 2 7 4 %
BIE - MR 2 Z L THRIE WG A RESE, ZOE
ADFHHMEREZIZIT S FhEfEL L, 72, FERIC
MOz BHEHi S AR A TH 5.

LIS T 6 MERIR I LR ST IREE & AL & ¢
DI 2MHORIR N H B 4, SIIEZ D NOZE R
A=V LEINT 5 & & ORIOIE T ER D & 8
WL 72 ORI > THEEBEET 572, ZOME,
ISR K TIE ST &% LW fERIE 135 TEE &
HoNWAEDEARL, PRFIBNIARNEBS &%
LWEMHIG I TER X o 2354 L lNIZ 5210
KEWZENHE Mz SNz, 72, BB
BN - BABRD O BHEOREEES £4 5
& vy — DR GRG0 T A TEMEIS 13512 X
AP TRET S 2L TPRINENGHE LR
7o, IhoDZeh s, FlZIEEAN - K= v 7LD
A ZhETHEZ SN TV BB & 0 {KvIEh
L AL AL & AT 8 A TNC B A S KO BB
HZHoTWARZLAERELTNS,

(RSB BRI 2~ 4 —)

Keywords: extension, cracked rock, permeability,
anisotropy, tectonic stress



