g3ooooooooooooooobooobooo

goo0dooogzoodooooooonO so

bbbttt
oot

o000 *ooooo2oo000 3

'0D000000 000000 (033885700 0000000000000 255)
0000 0000000000 (0 338-87000000000000000 255)
3(0)000D000D000 DODO0OO0DO0000 (0 305-867 00000000 1-1-1000 7)
*E-mail: s09de008@mail.saitama-u.ac.jp

gobooooooooooooooooooooboooooobooboooboooboobooboooobO.0ooooboboo
gooooooooooooooo-0bo0obO00obOboOobobOoboOOoOobOOoOobObOUOoDbOObL,000bDO0ODO
ocooobooooboooooobooooObOOoOoOoboOobooobobOO0oO0b0. DoooooOoObOObOOoOoOoOoooboobooboon
gooocooooooooooo,oooooooboobooobooooOo0oo.Oboobbobo,bbo0b0b000Dbo
gooooooooooobooobo.bboooobooobooOobooobobo0obbooobbOobooboObboUuDboa, o
coooobooooooooooooOobOOOO0OOoOoOoboOoboboOOOObObOOO0OO. ObOo0oOoOoOooooooo
gooooooooo,ooooooooocoooboo0oobooooooboooooooooooooboooooDon.

Key Words : granite, coral, radioactive dating, mass transport

1. 0000

00000000 O0OO0OO0OO0OO0OO0OO0OO0OO0OO0O0D0O0oDD
0,000000000000000000,0000
o000000000000000O0O0OOoOoO. O
000000000 D000,00000000000
000000000000. 00000000000
000,000000000000000000000
0oo0o0Oo000oooo.

00000,0000000000D00D00000-
00000000 O0OO0O0OD0OD0OD0OO0OO0O0O0000000
00,0000000000000000000000
g00,00000000.000000000 Y23
00,00000000000000000000DOO0
00000000,0000000000000000
0000000000000000000ooooo
J0000000000000O0. 000000O0o
000000 D0OO0OO0OO0OO0OO0OO0ODODODOOOO0O00000
0000000,00000000000000000
000000000000 D0000D000O,0no
000000000000 0000DODODOO00O0nD.

2. 00O0ODO

gbobOoooooooobooboboboooon
oboooboo.oboobooboobooboobooo, oo

U-1 Jobooooboobboooboobob. oo
gbooooboooobooooooobo.

gbobotd emgbooooooOoOo,ooboogon
00000000000 DO0O0DOoOoooooog Y.
gboo-1000000b00,000b00000000
gbooboobooo.booooooobo,oo0on
gboboooooboooobo,boboooboooooboooon
0000, 0d0oono EpPMAODOOOCODO,QCQOO
gooooooobooboboboooooobon
00?.000000000000000000000
gbooboooooo.ooooooo,ooo0oon
goooooooboobobobooooooobon
0000 %, 000000000000000000
gbooboobooobooboooooboooooog,
gbooooooobooboboboooooooon
gboobo,000b00b0000,00b0o000o0aon

-271 -



0490000000000000000000000
goo.

3. gobboouoooobo

(1) Doooooooo

00000000000000000000000
0000000000 00000O000.

0000000000 AMS(Accelerator Mass Spec-
trometry=00000000)00000. 0000
3MVODOO0OO0O0ODO00000000 “Cc-AMSOODO
0 (NEC Pelletron 9SDH-2) 000000, 13C/*2CO
ooooooooooo.

00000000 LibbyODDODO (5568 0) 000
O,0000000a0 .

T = —8033 - In(pMC) (1)

000 pMC(percent Modern Carbon) 0O 0000
“coo (Me/3coooo e/2c)onooooono
01“Ccoooooooo.ooooooékdcooonn
0000000000000000O0O0O0OO.ooo
00000000000000000000, Marine04
Marine curve 0 00O, OxCalv4.0 00 0000OD0O0O
00000.0000000000000000,00
00000000000 000000,0000000
0000DO000ooOooooo.

00000000-10000000000,000
00000000000doo,om(0O0000),0.7m,
0.9m, 1.3m, 1.9m, 2.2m, 2.7m, 3.0mO0 000000
ooooOooooog.

(2) 000000
a) 0000000000000
0000000000000,000000.

e JODOOODOOOO,ODO0O0DOO0DOODOODO
oo.

o DO OUODOODOODODODOO,ODODO
gboooobooooobobooog.

gboboobooabo,gbboobooboobod.

00000000,0000000000 (3m)0O
oo.

e JUODOODODDOODOO.

obooo,000b00o0o0oooobooooon.

b) 0UOO0OO0OOOOOOOO
0000000000 Dooooooooon 9.
2
R%—l—u%:DL% (2)
ooo,d0n,«.000, b ,000ooooooo. O
goboddodoooooooooooo,ooon
gooddd R=1000.
goddboooboboooooobuooooooao
goooono.

oood
good

c(z,0) = (3)
c(0,t) = ¢ (4)
c(o0,t) =0 (5)

b ccUOoobobooobooboboobobob
000.0000000 (2)oooo,

C(;;co,t) _ %{erfc[;\/%]
ur T+ ut
4—exp[252}'eﬂb[§:;%§§§]} Y

O00.000erfe(z) 0000000,

erfe(z) = % / " exp(—y2)dy (7)

ooQ.
OO0 pMCOOODOO,

pMC =1—¢ (8)

goo.

4. O0ogogoOO

(1) 0000

0000000 é¥Cco00n0onooooooono-
2000.000000000 63CO 2.76 ~ 5.73 %o
000,00000000000000000000
00.000000000,000000000000
00000000000000ooog®. 00,0
000oo0o0ooooé®Cconoooooooooon, O
000000 éB¥Cco0no0ooNonoooooono
000000.00,000000000000000
00000000000000000 %, 00000
0000000000000O00000000,000
Yasuhara and Kazahaya” 000000000000
0000 é8CO00D00,000000000000
00000, Iwatsukiet /. 00000000000
00000000000 é8¥Cconooooonoooon

-272 -



O000000. 0000900000000000
0ooooooooooosé*cooo,00ooaoa
00000 63CO00000+2% 00000000
ogoboooooboooobo,booooobboooobooo
gboobooobooooboooooooooba. o
oboboooobooooobobooooooooo
oobooooboooooboooooboooo,oooooo
oooboooobooooobobooooooooo
gob,0b0000b0000b0o00o0oboooooooo
gbooooooo.

obobooboooooooooboboboobooon
uo-30b00. 0000000000, 0000000
0000 5600 £40yrBPODODO, 000000000
00000000D000000D0000®. 0000
oobobooobooooobobooooboooooo
gb.00o0o0o0ooobooobooboo,oooao
0000000 “CcOoOoooOoOoooo,00000
oboooooboooooobooo. booooo
ooobooobooooobobooooooooo
goboo,0ooboooboooboooooooo
oboocobOoooobooooboooobooog.
oboobooboobooooobobooooooooo
o,00o0bo0oobooooboooobooooogoo
go.ooobooobboooboooooboooooo
oobooooobooooo,boooobocooboooon
oboboooobobo. boboooobobooo
000000,0000000000000000 *C
gbobooboooboobobobooboboooooo
ooo,000000.

(2) UO0O0OODOUODOOUOOOOO
000000000O0ooOoo Ypogoooo-10
doddodo,dddd coooooobobobobooo
O0.00 00000 pMCODOODO, 0000000
dooooooopMCOODO. DODOOO,D000
goboooobooobobooobooobo,boooo
godbodoobouoobooooooob. ooo
gododddooooooo,goooooobooooo
000000 0/mO000 pMC(=56.29%) 000
godddodoo.bbood0oooooooOog t=1000
0,1000,100,100000000000. 0000
gbddoooodoootbooooboooooooog
gooooooo.oboboo b, 000w, 000
000 o, 000000 DOOOOOODOO.
Dy, = ua+D (9)

ooobooooooooooboboboooo
gobood-2000.000-30000000 ¢t=100
0000000. 00000000 ©ooooooon

10 , w , w
ol |
£ or 3 7
= |
o 4 E () Ei[
N ]
| L Il L Il L
0 1 2 3
B2 IS OEEEE [m]

0-2 00000000 §3CO

6000 . T T T
I w=1.17e-09 [m's] |
= D=3.54¢-10 [m%/s]
@ 5000- .
=
;{
iy
R 4000
S
L] & FAGAIEREF
— AT
L Il L Il L
30000 1 7 3

Yo FD 6 O R [m]

0-3 00000000000 (¢k=1000)

U-1 ggbooobooogan

0000 [m] 3
000000 [m?/s] || 3x10~12
000000 [m] 0.3
0-2 0000
00 t[0] 00 wlm/s] 0000 Dg[m?/s]
1000 1.18x10710 3.84x1011
100 1.17x107° 3.84%10~10
10 1.17x10~8 3.84x1077
1.17x1077 3.84x1078

000000000000 10°%[m/s)0000000
0000,0000000000000,000000
0000000000000000000000000
000000,000000000001000000
oooooooon.

00000000000000000000000
00000000000000,0-20000000

-273 -



o,000booooboooobooooboooooooon
ooooooboooooobooo.

goboooobooo,0ooboooobooooo
goooooo.

5. g

oboooooooooooooobooboooobooon,
ooobooobooooobobooooooooo
goboooobooooo.oobooooboooo
goboooboooboooobo,oboooooooo
00,000000000000000 (DOooo)o
0000 (D0000,000000000)0000
gbooooboboooo. boboooboooboooo
oooooOoSEMOODOOOOOODOOOOOO,
oOooooooooobooo Xocroooooooda
oooobooooboooobooogobooog.
gboboboooboooooboboboooboooboooo
ooboo,00000000000o000b0o00o00o0
ooobooobobooooboooooo. gooo
gboboboooooooboboboooooboooo
oo00oOoOooooooOo co,ooooooooon
oooooooo.

oo

() O000,000,0000. 00000000
0000000000000000000000
000000.000000000000000
00, pp. 959-964, 2008.

() 000O0,0000,0000,000. 000
0000000000000000000000
0.00000000000000, pp. 272-276,
2009.

3)

(10)

-274 -

oooo,0000,000. oboboooon
OooooDooOOO0OO0O AMSOOOD. 0000
gooooao, 2009.

0000,0000.000000000000
0000.00000000000000000
0000, Vol. 33, pp. 85-96, 2007.

M. Stuiver and H. A. Polach. Disscussion: Re-
porting of *C data. Radiocarbon, Vol. 19, pp.
355-363, 1977.

K. Sato and Y. Iwasa. Groundwater Hydraulics.
Springer, pp.89-91 2005.

M. Yasuhara and K. Kazahaya. A stable carbon
isotope study on direct precipitation recharge
to the aquifer in the city of yamagata, northern
japan. In Impact of urban growth on surface wa-
ter and groundwater quality, No. 259, pp. 151—
160, 1999.

T. Iwatsuki, S. Xu, S. Itoh, M. Abe, and
M. Watanabe. Estimation of relative groundwa-
ter age in the granite at the tono research site,
central japan. Nuclear Instruments and Meth-
ods in Physics Research, Vol. 172, pp. 524-529,
2000.

00000. 000,0000,0000000
0000000000000000000000
00000000 (6%8C). 0000000000
000000000, No. 44, pp. 1-17, 2009.

ooboooooobooooobooooooon
oboobooo-ooboboooboobo 200000
O-.0000b000oooag, 1999.



AGE AND MASS TRANSPORT OF THE CORALINE VEIN IN
YAKUSHIMA GRANITE

Tomoaki MATSUSHITA, Masahiko OSADA
and Manabu TAKAHASHI

Coraline vein in Yakushima granite was investigated to evaluate the mass transport in rock fracture.
This vein has connected to the emerged coral and is filled with amorphous material and some fragments.
In this study, the radioactive dating was performed to reveal the age of the coraline vein and results
showed that the age of coraline veins become older when it is closer to emerged coral. Further analysis
was performed using numerical analysis based on advection-diffusion model. It revealed that these

veins were formed during several ten or several hundred years.
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