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(1995) : r r A - ^ y i ^ - h m ^ ^ i & w J K£&t& 1995
iiJ (i^^) , i f e ® - ^ - ^ , no.490, pp. 14-21.

(1999) :

~x.-7,, no.541.

Jolivet,L., Tamaki,K. and Fournier,M. (1994) I Japan Sea, opening history and mechanism :A

synthesis, Jour. Geophy. Res., 99, pp.22237-22259.

(1999) :M^R&^hW$3&V>§i&UK%>bft'2> 6Ma t 2Ma

M^tt HfW^, 21, pp.630-636.

, 87,

^ H ~M, '\^M~U, ^m%^- (1999) :*nWf

ft) , no.23, pp.123-132.

Tfcfcf ^ (1981) : ^ p ^

pp.757-768.

Kimura, G. and Tamaki, K. (1986) '. Collision, rotation and back arc spreading: the case of the

Okhotsk and Japan Seas, Tectonics, 5, pp.389-401.

(1986) .' 7 A - ) U y ° U — h £ H ^ ^ i J ^ - 5 0 75^-liXW

it, 8, pp.716-724.

- , f 4 ^ , 68, pp.42-49.

11-13



, no.34, pp.77-88.

X , no.542. (fPli'J'i3)

Kobayashi.K. and Isezaki,N. (1976) .' Magnetic anomalies in the Sea of Japan and Shikoku

Basin: possible tectonic implications. In The Geophysics of the Pacific Ocean Basin and its

Margin, Geophys. Monogr. Amer. Geophys. Union, 19, pp.235-252.

| £ H ^ c (1980) : ffiSL^Mt 74 'J M y%~7°V- h, B f l J J M , 2, pp.157-163.

s f f f (1987) : W^^K&bf&il]i&]&f&-B~m\±\M.co±.M-f>e.-, ^ ^ ^ f ^ f i s ^
iffl^H, pp.195-202.

Molnar,P. and Atwater,T. (1978) '. Interarc spreading and Cordilleran tectonics as alternates

related to the age of subducted oceanic lithosphere, Earth Planet. Sci. Lett., 41, pp.330-

340.

iWtn (1999) : %f\\^k7j(D\h^W^tT^ h— ̂ X , Bm&M, 21, pp.637-643.
I"—#J (1983) : B^BMBM£kMW<v1ISi&\±, MMM^tWfM^., 58, pp.711-722.

(1994) '. ^nRH^^^JHiffi;

;A (1991) : &S. -A

' 7 h COJ&J&CO—ffl —, ^fe^f4#, 45, pp.333-344.

(1990) :

'M, 96, pp.223-237.

(1998) !

1998 ̂ L&M-Jz^^MM, p.35.
Park,J., Tokuyama,H. and Taira,A. (1997) '. Backarc rifting of the southern Okinawa Trough

from multi-channel seismic reflection data, Abstracts 1997 Japan Earth Planet Sci. Joint

Meeting, p.695.

Pollitz,F.F. (1986) : Pliocene change in Pacific-plate motion,Nature, 320, pp.738-741.

Sato,H. (1994) IThe relationship between late Cenozoic tectonic events and stress field and basin

development in northeast Japan, Jour. Geophys. Res., 99, pp.22261-22274.

Seno,T. and Maruyama,S. (1984) .'Paleogeographic reconstruction and origin of the Philippine

Sea, Tectonophys., 102, pp.53-84.

W f i H (1986) :
8, pp.708-715.

HKHSH (1993) : B^^M(07°ly- h IMWjtl&M, # ^ , 63, pp.711-719.
#i i i^— (1991) : i$^MpfaM^^M$.~ftiik>W$ti&—i<MMM'f:'^MM(otti3My^

¥ i & ^ # 9 itWAM^^M^:^)^ —, IS^tAfe^, no.36, pp.99-108.

Tada,T. (1990) [Continental rifting in Kyushu, Japan, EOS Trans, AGU, 71(28), pp.917-927.

Ys\H M (1999) :

11-14



, 21, pp.583-588.

Taylor,B., Klaus,A., Glenn,R.B., Moore,G.F., Okumura,Y. and Murakami,F. (1991) '.

Structural Development of Sumisu Rift, Izu-Bonin Arc, Jour. Geophys. Res. 96,

pp.16113-16129.

m, Pm-B, 1k*M- (1999) :
&M£., t&M-^-X, no.542.

(1991) : &M. • / > ^ H 5 I ^ * ^ i l t c
ffe, 100, pp.458-463.

m= (1995) I^Oli l^ t iJJ^IK-Ar^Ar/^Ar^- t fJJ^^i l^ t^^ , ^ 0 j , 40,
pp.S27-S46.

, 36, pp.209-218.

TIL; (1986) : , 1, pp.19-28.

11-15



2.3 mm
<D

2.3-1)

LX\t,

ttz,

(1999)

ttz,

l) iSW
(l) fe

, {5tar
(Sugimuraand Matsuda, 1965 ; WlEB, 1973) o ttz,

EI2.3-1)

t i>j

11-16



m

I )

m

s
K

OO

CM*

yfn

G

-fc*
4H

«ir

K
H- If

FFR

O
CO

CO •Ha

CM
ro

E i t

CM O LD
L . <- N (\J

Si?!**
ttS RK IP

IT)

M?

CD

O O C M O C O C O O O C O O ^ C q C M C O r - O C D O O C M

A_> AJ
TT TT

fflffi -E Rv
i | -j+j jgj Id

3* Ittl

TT TT

© !F.

SC fln fla
ilg S iff
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Ĥ M i—
^ - ^ wjj

^ T

•

97
) 

,

en

•fc

EH

H-

g
©

S
&e

3l?

e
m

-
-fc6

•

-R

i g^ CO

~ K "̂ —• ifflE.

3? •)$ jog

mm u ^

<

o
loll 8
re CM

o -1

G

AJ

H
46

G

Sim

CO

1
CO

C\j

11-41



--ft,

5cm K,
1998) o L ^ L , ff

, 1998) ,

1998)

2)

K t $> t£ -9

(1991) \t,

S t 1 f> fix

1975)

^ T , TMJ T-
t / t

(2) itntf
t LX{±,

11-42



1996 ;ishimaru and Shimizu, 1997) t ,

fc&^X, 1990^2 Rfrh 1998^3

675km) X~

250km) K

ttz,

1989)

(Shimizu et al.,

344 I I

(1994 ^ 10 B 4

FukushimaandTanaka (1990) ( i ,

LogA=0.41 M-Log (R+0.032X1004IM) -0 .0034R+1.30
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fOi-cir^i-tVJOfOCOr-tf^"

W<-q^OVtOtVlNlft01i-;h'fl'^"'
rvicO^r^^rM^rnfOfOcocJr-^ro' co in ro ro co oi

0

0
CM

O

CM
CM

CNl

O

CO
O

CM
O

LO

(M
O

to

CM
O

!

CO
0

CO

cn 10
1 - CM

to ^

CJ)
CM

CO

CM
LO CO CO
— •<*- 0

t fOO

PM

i n
O

O

CO

O

ro

O

CO O
CNJ CO

t D CO

— O

co ^r

0 0

• ~

CD

O

, - CM

CO CO

r- O

0

,_

0

-^ 0 Lf>

T - CM CO

CM LO
CO CO

to cn
O

10

CM

CO

CM

0
cn LO

CO

0

CM

0
to ro

• * •

vO

O

PvJ

r g

O
O CO

eo O
L O

CO CO -T

CM
i n

LO CD
0 •M"

in cn
d N-'

IN IN p co rq I
oS ro cd to rg •
CM 1— ,— »— CO •

LOph-pcopcqiNpiNrop
dtntdcMroin'—dcocoLOLo
tntD^-tDi— t M f S M irt T

copr^cocnpLntDinpLororopcoLqcq^cotj
to'tOLnog(^c6o>^(DtDcncodrocdtDcoco ĵ-c6cr>
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GL-785~GL-791

250mLKiB

tMS(m)

815
650
588
800
785

575
575
524
406
288
201
119
560
293
41
-4

258

pH

6.1
5.8
5.3
6.3
7.4

8.8
8.7
-
-
-
-
-

9.4
10.0
9.3
9.0
9.6

(«S/cm)
18.0
20.5
22.5
25.1
33.0

75.7
90.6

-
-
-
-

129.4
81.0

106.0
118.0
78.2

S1O2
(ppm)
10.50
9.40
10.00
12.90
14.80

12.60
11.00
10.70
15.10
14.80
18.60
25.40
12.80
16.30
9.70

16.65
15.10

S i 4 +

(ppm)
-
-
-
-
-

_

-
-
-
-
-
-
-

7.60
4.50
3.10
7.10

/y3+ Fe2 +

(ppm) (ppm)
-
-
-
-
-

_

-
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1 0.00
0.3 0.00
0.2 0.00
0.1

<0.1 <0.05

T.Fe
(ppm)

-
-
-
-
-

-
0.1
0
0
0
0

0.1
0
0
0

<0.3

Mg2+

(ppm)
0.40
0.30
0.40
0.70
0.50

0.30
0.20
0.00
0.00
0.00
0.00
0.00
0.20
0.00
0.10
0.30

<0.02

Ca2"1-
(ppm)
1.80
2.70
2.30
3.30
2.90

9.20
6.90
4.40
3.10
2.70
2.60
3.90
5.00
6.30
7.20
6.80
8.20

Na+

(ppm)
2.50
2.70
2.70
2.80
3.10

6.00
8.80

11.90
16.80
16.60
19.30
21.30
11.40
11.00
17.30
14.70
5.30

K+
(ppm)
0.60
0.50
0.70
0.70
0.90

0.90
1.00
0.60
0.30
0.40
0.60
0.50
1.10
0.60
0.60
0.80
0.20

F"
(ppm)

-
-
-
-

-

_

-
0.10
0.20
0.20
0.30
0.40

-
0.20
0.40
0.00
<0.1

ci-
(ppm)
1.70
2.60
3.10
2.50
2.40

2.40
1.80
2.20
2.50
2.40
2.50
2.20
1.80
1.90
2.90
3.50
2.10

S04
2 '

(ppm)
-

1.90
2.00
1.70
0.20

6.20
11.30
8.00
9.40
9.70
12.10
21.40
8.40
8.90
17.10
8.60

13.40

HCO3-
(ppm)
11.60
10.40
10.40
15.20
21.00

32.40
28.70

-
-
-
-
-

31.00
28.40
31.80
45.70
23.10

CO 3
2 '

(ppm)
0.00
0.00
0.00
0.00
0.00

0.90
0.60

-
-
-
-
-

2.00
6.90
2.40
1.60
3.30

TOC
(ppm)

-
-
-
-

-

_

-
0.50
0.50
0.50
0.50
0.50

-
0.40
0.20
0.80
0.40

IC
(ppm)

-
-
-
-

-

_

-
4.30
3.50
3.70
4.40
3.30

-
7.00
6.70
9.30
5.20

TC
(ppm)

-
-
-
-

-

-
-

4.00
4.20
4.90
3.80

-

7.40
7.00

10.10
5.60

6D
(56.)

-63.2
-65.5
-59.6

-
-61.9

-64.9
-60.8

-
-
-
-

-61.1
-73

-73.1
-67.5
-70.1

a18o
(55.)
-9.9
-9.5
-9.4

-
-10.2

-10.3
-10.4

-
-
-
-
-

-10.1
-11.1
-10.6
-10.1
-10.9

3-H
(T.U.)

7.6±0.2
7.5±0.2
7.6±0.2

-
7.0 ±0.1

13.0±0.2
9.5±0.2

-
-
-
-
-

10.6±0.2
2.8±0.1
3.4 ±0.1
4.7±0.1
5.2±0.1



3.4-3

(m) pH Eh(mV) mfetti 3fci£

(1)
(1)
(1)

£*S 353 6.92 140 (1)
(1)
(1)
(1)
(2)

(4)
(5)
(5)
(6)
(6)

BFS • I'gSB##•$*{!« 249 9.58 -169 / ^ - • ^^U^ 'S t f (5)
(5)
(5)
(5)
(5)
(5)

z—$ U >&"&& (7)
(8)

.(8)
(8)
(8)
(8)
(8)
(8)
(8)
(8)
(8)
(9)
(5)
(5)
(5)

BFS • f g t f B * ^ * * ^ 221 6.52 159 ^—^rTVUl&it (5)
(5)
(5)

Effi • ̂ SBB r̂tSfifcisE - 7.40 153 tfi—#Z/Jt-St'f&it (5)

212
212
300
353
801
250
300

a*
160
1178
176
133
300
316
249
267
296
332
369
119
180
327
564
645
697
737
749

837
872
883
978

-
282

-

214
221
304

-
_

6.70
6.85
6.29
6.92
6.72
7.30
6.70
7.74

9.60
8.39
9.71
9.14
8.30
8.62
9.58
9.81
9.61
10.2
9.94
7.80
8.20
7.76
10.1
8.98
8.46
8.80
8.24
9.57
8.78
9.50
8.79
9.80
8.21
8.23
8.01
6.52
9.40
10.27
7.40

no
60
170
140
100
-80
25

-73~-34

-300±10
-225±10

260
-2

120
-220
-169
-152
-131
-148
-152
334

0±10
-16±10
-385±10
-355±10
-260±10
-302±10
-294±10
-374±10
-376±10
-349±10
-355±10
-320±10

36
143
365
159
292
124
153

(1) *B3(1973), (2> ft#(1997), Kameietal. (1999), (3) Seo et al. (1 989)
(4) B(1997), (5) y--<tJl>Mm( 1999b), (6) *ffl(1971),
(7) Iwatsuki and Yoshida (1999b), (8) fc • g£(1998), (9
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m 540m)

\±,

1,300m

t
(^3.4-4) , ttz,

(iSiO2 (amorphous) (pH=7.74~7.94)

. # , 1997 JKamei et al.,

1999)

SiO2 (glass) + 2H2O = H4Si04

FeCO3 + H+ = Fe2+ + HCO3"

CaCO3 + H+ = Ca2+

ttz,

L,

hfrb, 7
, 1997; Kameietal, 1999)

CH2O + 4H+ + 4e" = CH4 + H2O

i,ooom

Mg2+,

, Na+, Cl',

3.4-5 i l i e t a l . , 1997) o

, P

, Si, P, I, Fe -f

Fe, I ^ t >
, 1973)

(pH = 8.4)

soft

3.4.2
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u itmm, m

, 1998)

^ (m3.4-2 ; M # ^ 7 h 1992)

1,000mMJS «t I, ? 4 -
, 1998)

l) W&Mt

HI 3.4-3) Xli, (W&SW

Mtb h tlX\t*& (Yoshida et al., 1994 ; Shikazono and Utada,
1997)

mmm.miB.rn m^m
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, 1992«fc

3.4-2
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, 1992)

1999) o -^L«bOilfeT7jcli,

60m m

1989)

Na+, Ca2+,

(Laaksoharju etal., 1993)

-CNa+, Ca2+, HCCV

Aspo

H 3.4-4)

3.4-3 ; Seo et al.,

Na+, HCO 3 i : f

(Iwatsukietal., 1995)

iom
^ 60m J^^r-

CaCO3 + H 2O = Ca2+ + OH" + HCO3"

t >

) ;

Na+

Ca2+ n > ^ 'J 2Na+

(Chouetal., 1989)
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m 3.4-3

300 1 r

250

- i 200

150

100

•
D

D
D
D D

-a
D

••

6 7 8 9 0 20 40 0 10 20 0 30 60 0 100 200

pH Si (ppm) Ca2 t (ppm) Na+ (ppm) HCO j + CO I' (ppm)

(Iwatsuki etal., 1995cfcU)

® mmm crag)

HI 3.4-4

, Si, Ca2+#";$'> UT,
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LX\t, %

, nst

SO4
2" +8e" +9H+ = HS" + 4H2O

ttz, 3.4.3
7 t

(Stumm and Morgan, 1996)

SO4
2" + 2C(organic) + 2H2O = H2S + 2HCO3

3H2S + SO4
2" = 2H2O + 2OH' + 4S(S)

(Silver and Woodford, 1979 1

Tullborg, 1986) %L 1 0 m ]>J

(Shikazono and Utada, 1997) o ttz,

LX,

(Yusaetal., 1993)

(2)

tefr, 1999) o ttz,

mat

n 3.4-5)

in-79



(Iwatsuki and Yoshida, 1 999bct U)

[*] 3.4-5

644m,
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(iwatsukietal., 1999)

180m, 330m#3£Hi3V^-r^ OmV,
(^3.4-3) o ^ J S 180m, 330m #

t r

pH,

Fe2+ + 3H2O = Fe(OH)3 + 3H++ e

500m- 1000m # i pH,

0 3.4-6)

, HS'i:

SO4
2" + 8e + 9H+ = HS" + 4H2O

FeS2 + 8H2O = 2SO4
2" + Fe2++ 16H+ + 14e

tz,

i N a + , Ca2+,

0 3.4-7) o

, ? ^ ^ 500m J ^ ^ l t 1 Na+, HCO3'

Ca2+,

(Iwatsuki and

Yoshida, 1999a, 1999b)

7NaAlSi3O8 + 6H+ + 20H2O .= 6Na++ 10Si(OH)4 + 3Na0 33Al2(Si3 67Al0 33O l0)(OH)2

7CaAl2Si208 + 12H+ + 8Si(OH)4 = 6Ca2++ 16H2O+ 3Ca033Al4(Si3 67Al0 33O10)2(OH)4

2NaAlSi3O8 + 2H + + 9H2O = 2Na++4Si(OH)4 + Al2Si2O5(OH)4

CaAl2Si208 + 2H + + H2O = Ca2++ Al2Si2O5(OH)4
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1.0

0.8

0.6

0.4

0.2

0

-0.2

-0.4

-0.6

-

HSO
-

\ . Total S : 1.77 X 1 (T3 mM

S042-

..̂ s \fSug564-978m

I I I I I v̂.

10 12 14 0

m 3.4-6

2 4 6 10 12 14
pH

0

-100

-200

-300 "

-400 '

- 5 0 0 ••

-600 "

-700 "

-800

-900

m-'—•—•—

• •

:

%

— • —

•

•

• — 1 —

1
•

•
1

V

• '—-
1
•
•

•

—•—|
*

•
•

•
t

6 7 8 9 10 5 10 15 20

S i (PP1") Ca2

3.4-7

30 60 50 100 5 10

Ca2+(ppm) Na+(ppra) HCOj + C0§" (ppm) Fe2+(ppm)

(iwatsuki andYoshida, 1999b<fcU)
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CaCO3 + H2O = Ca2 ++ OH" + HCO3

Ca2+ 2Na+

2)

(1)

m 3.4-9)

it, , 151,
, 1996)

- * (pH,

(1983)

ttz,
H 3.4-10) o - O S f i t L t ,

(HBB, 1991 ; dllEB, 1989)

a+, Ca2+,

Na+, [U 3.4-11

(2)

Na+, Ca2+, HCO,", SiO2 CO3
2')

-ft h
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(Iwatsuki and Yoshi da, 1 999b^—

CaC03 + H20 = OH" + HC03~

-f 2Na+

FeS2 + 8H20 = 2SO,2- + Fe2+ + 16H+ + 14e"

S042~ + 8e" + 9H+ = HS~ + 4H20

S042- + 2C (organic) + 2H20 = H2S + 2HC03-

3H2S + S042- = 2H20 + 20H- + 4S(s)

isM.
^2f||MN|ft^

HI 3.4-8

Tli,
5 0 0 m
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900

800

900

•

A

n

a.

o

o°

o
,cp

n
O KG-1B.
O KH-1B.
A «uI3»*

10 20 30

Na+ (ppm)

5 10 15

Caz+ (ppm)

3.4-11
, Ca2 + ,

Na+, Ca2+,

10 20 30 40 50 60
2- (ppm)
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, Na+, K+, Ca2+, Mg2+, Si Z&

HCO3-, m^ * >: t, sio2, HCO3-, ca2+

100~200m
\ 1991) o - ^ ,

L f V ^ n x.

Ca M je>JtV

- Y EQ3/6 (Wolery, 1983)

(U 3.4-12)

7NaAlSi3Og + 6H++ 20H2O = 6Na++ 10Si(OH)4 + 3Na0 33Al2(Si3 67Al033O10)(OH)2

1992)

CaCO3 + H2O = Ca2++ OH'+ HCO3-

SiO2(quartz) + 2H2O = H4Si04(aq)

pH, Na+, Ca2+, SiO2 j3 «t CO3
2")

(Holdren and Bemer, 1979 ; Brantley,

?L (TK-24?L)
, 1996) o

}<D 250m

320mV (pH = 9.8)

SO4
2" + 8e + 9H+ = HS" + 4H2O
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FeS2 + 8H2O = 2SO4
2" + Fe2++ 16H+ + 14e

19, 2m t
LX&^O, 20m ttS"C^
1999) , ^ T L

;l/M

, Na+,

3.4.3

4 K

u i: fc

i) (Stumm and Morgan, 1996) ,

(Thurmann, 1985 ; Nelson

etal., 1985 ; Buffule, 1998)

, 3

(Moulin, 1995) ,

K^( iSr , Tc, Cs, U
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(Ticknoretal., 1996) o ttz,

1997) o amm,

(Bath etal., 1987 ; Milodowski etal., 1990 i Chapman etal., 1991 ; West, 1996)

t,
t,
b,

X\t,

tt (*, MM, '&%%£) It,
(Abogadro and Marsily, 1984 ; Grindrod, 1991)

^ bit,

(Du ^ Th, n

Moulin, 1995)

&Eft) 160m)

K ( l j a m &

KX

3.4-13) 0

E^ biff, i
(Seo and

2)

(Total Organic Carbon : TOC) X 0.3-500mgC I"1 Sif(7)lpg^ s^ 0 ,

i , 1-lOmgC I"1
«t

111-88



i, 1995)

», pH 1 il

t&

7

, PH l ^

Yoshida, 1999b)

I , CS, Th,

f) \t,
3.4-6) , «

>M, 7

Moulin , 1998;Iwatsukiand

t, 7

3)

(Rosevear, 1991)

3 «t tf

106 cells ml"1

ym%mx*—%?&v*o ZLX,
Colony Forming Units) X~$>h ( g 3.4-7)

X*$>•*), £

r1
 (CFU

X V ^ 75s (VBNC : Viable but non-culturable) WX%> h o L
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3.4-7

ttat?L g a

TH-6 Wffi8«
TH-6 ±fc*K8
TH-6 ±lft#$0t8
KNA-6 ±***K8
TH-6 ±*mm
KNA-6 ±« f t®£
DH-3 ±<S?E®S
DH-3 ±«:f£8£
DH-3 ±« f t®£
DH-3 ±*frf£$£
DH-3 ±*£?Ei53£
DH-3 ±«WE(Hi
DH-3 ±*&?£®£
DH-3 ±&?£ra£
DH-3 ± * f c ( t t
DH-3 ±«£?£&S£
DH-3 ±t£ft&b%
DH-5 ±H£ft£i£

n.d. = not detect n.a.

(G.L- m)

-104
M -132
W -153
IS -160
' -177.5
? -180
f -19
• - 1 3 0

i -209
? -330
i -458
f -485
f -600
i -645
* -767
f -790
f -840
? -330

(eel Is/ml)

1.6791E+06
1.4850E+06
2.2488E+06

3.66E+05
1.9334E+06

2.42E+05
3.1429E+05
6.7757E+05
1.1036E+06
1.6021E+06
2.2426E+06
1.1404E+06
1.0302E+06
6.6131E+05
1.2522E+06
9.0854E+05
8.9319E+05
8.5526E+05

1/2LB-G

9.07E+03
3.60E+03
2.00E+02
7.40E+03
9.10E+03
2.23E+03
3.O7E+O3
3.37E+03
1.33E+O3
9.03E+03
3.70E+03
2.11 E+04

ftti&Hft :

(CFU/ml)

rxmmmm

(CFU/ml)
X100/2LB -G)

2.21 E+04
1.48E+04
3.60E+03
1.13E+04
1.62 E+04
6.17E+03
7.60E+03
5.87E+03
6.73E+03
1.24E+04
5.73E+03
4.45E+04

8.83E+03
5.43E+03
0.00E+00
7.23E+03
8.97E+03
1.97E+03
3.30E+03
1.20E+03
2.03E+03
7.43 E+03
2.33E+O3
2.29E+04

= not aggressive, m.a. = moderately aggressive, b.l. = background level

(CFU/ml)

5.00E+06
5.00E+06
5.00E+06
2.01 E+05
5.00E+06

n.a.
5.OOE+O5
3.33E+06
3.33E+06
1.00E+03
5.00E+06
1.00E+03
5.00E+05
5.00E+05
1.00E+03
5.00E+05
1.67E+05
5.00E+05

(CFU/ml)

1.00E+05
1.00E+05
1.00E+05

n.a.
7.51 E+03
8.01 E+03
7.51 E+03
1.00E+05
4.50E+04
1.00E+05
1.76E+04
1.76E+04
1.00E+05
1.00E+05
4.50E+04
9.19E+03
1.76E+04
1.76E+04

(CFU/ml)

4.20E+03
2.00E+02

n.a.
n.a.

2.40E+02
2.78E+03

n.a.
n.a.
n.a.
n.a.

1.70E+04
3.3OE+O1

n.a.
n.a.
n.a.
n.a.
n.a.

6.67E+02

Mmm

(CFU/mi)

m.a.
b.l.
b.l.
n.d.
b.l.
b.l.
n.d.
b.l.
b.l.
n.d.

no data
b.l.
b.l.
b.l.
b.l.
n.d.
n.d.
n.d.

(CFU/ml)

n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.
n.d.



, 1999)

, Fe2+/ Fe(OH)3

(pH=7.8~8.2, Eh=0~-16mV) o Mit

ttz, m&$

I .7XIO 4CFU ml"1

Desulfovibrio desulfuricans

(Aokietal., 1997)

5.0X10-1~1.3X103MPNml -1 ^ff

3.4-14)

3.4.4

Na+,

L T v* &
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o
CO

iect

(Na-Ca-HC03a)
(Na-HC03S)

C3> 0
o
CD

'8 9"
^6 -5

3.4-12

-4 -3
log(Si02)

-2 pH
log(IAP/Ksp)=SI (saturation index

- (10,000 MW)

S1 3.4-13 m
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ho

ttz, %
mm, n
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t &

, BTK

ttf

i, 1995)

(Lovley and ChapeUe, 1995)

(Hi, ?) \t

*y

(Chou etal., 1989

Brantley, 1992 ; Wikberg, 1987) ,
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î O
+^

*

g

o

-ai

IV-44



G

m

00
I

CM

m

*

K

•K
S
11
Si

A J

*

V

tfcr

JN
Cf

i

i
s

g
i

B

=

i

Eia

. |

?̂

o

A3

**>

Si

•*-

A J

5
f
1
V"

=r

s a

f

1

©

A

%

g;
fj

1
'f

A J

5

1

A
•ip.

^

I
45
>,

x

LJ

1

i
I

£> SJ

s

\

o

A

i

5

K-

s
• &

*5
>K
t<

•A
a.
2

©

1

%

%
t

£•

A J

B
e
t

ss

A J

5
J ^

^

g

©

|

1
A

5

s
s
u

A J

B
6

U-

••1

r|
K

A ^

©

g

A
^>

s
Si

s

S

ss
&
•a

1

i

sS a

1
43

©

i

s
JO

i

K

s
S

*^
s-

e

e
ssi^
A
^ N

*

• J

i
•R

Si

e
SB

I 
JN

C
fi

1

ss
i

s
g

•«

si

i

• 2

S

•k
X-

•I
s
e

gi

•a

S

O

as

1

1

1
g

K

S
-2

00
,

1

i * g
% is S

5

u
1

1 Si

- J

5

1 ^
TT S |

o

a

a

ss
=1

o

e
.̂
%

g

X v

u
CO

•S a

•R Si

a <B> Q5

S a
^ ~i
5 S
*? s

O

Si
*?

s

1
e

*
i"
s

s I
S Si
v! Sf

5 *
* J,

• • ;

O

A

e
•V
ib

i
AJ

?

i A

it

O

•4
V

f!

>
1

j

H

i-

i
1
3 a

'a s

-«=•

1

•S

*

o

m

IV-45



CO
I

m

'X'

s

§

g

5
S
ssg
HE

•g

as

as

s

o

1

S
i

* • • = ' -

i *
A |
-̂ - V
1

•ft

!£
SS
S3

«?

s

-A

iK
V

5

i

T

o

£ a
•JM- S

ii
I g

£
g

&

SI

e

ss
-<
A

5

-!
i|

e
* K
SX Q

_)
5:

s

o

«
A
•K

V

sg

e
$ «
s a g
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