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Figure captions

Fig. =1 Schematic profiles of manganese and iron in surface
(ca. 1 m depth) marine sediments:

I, for an anoxic sediment - based on Malcolm (1885);

i for a "mildly reducing” sediment — based on Lyle (1883) and
Kato (1988);

III, for a oxic sediment — based on Kato (1988).

Fig. -2 Vertical distribution of solid wuranium in coastal
sediment (a: Funka Bay, Tsunogai et al., 1990) and pelagic
sediment (b; Northern North Pacific, Yamada and Tsunogai,
1984). Solid circles indicate total wuranium contents. Open

circles indicate the uranium content in 6 M HC1l soluble fracbion

(authigenic uranium.




o Xwps g, RS e g W L aY

°4
PHOS

pdeg —*

o4

U
PHOS

JuawWIpeg

-

. . % e - o

o K ® Rl X P S I o A ..t..b......l.. AP .$l..».\...

S L e AT B LIS S SRR R N i s e ST T S
wa® ENA S Fe T s gt . | DS 2 ey s

yideg —*

uiejd
jessAqy

uesoQ

o4
PI1OS

°4

tideg —*

o4
plioS

-~~o~’- - rvey oy g v v

o~

yideq

alaydsouny

Fig. I-1




(a)
(b)

(Lg/g)

80}
cm
0

Fig. 1-2




w0 E BAKBEBREBKGTOY S VREORD

b
F*}

ok T I W, REAGFHE T 26MOKRMBY I =LA
7f‘/<‘:bfﬁ?fb“(b\%<‘:L\bn’CL\%(Langmuir,1978)o O RY
M W ED S BRESH W, Y v R B R W 2000 F & IEH
CZEL\tL‘?’)MTV%(@%‘&%*,1983)0

BEXARILY S YDWERL B Y B ERsinkld, =&, Ak 1y
RAFBHEBEY TUER BT RBMFHEEY TE S EE X ON
2k 3wk o C X (Veeh,1967, Carpenter et al.,1984,Tsunogali
el B1g 1990, Let e

MEST WBNABTHEXCBEFRULTILVEIY I YBREABITUR
cr i, HHEYWOBWER L VR®B XN TE L (Kolodny and
Kaplan, 1973, Carpenter et al.,1984, Tsunogai et al., 1990,
etc)e P U, ZERHE KOOI VREOHEAL LY, KDY TV
BPERABHFIAZACERIEPURAMEUBL T EALE RV, T P,
B KEPBEET ABE T AREART TCOY S Y WERIEL, % 1t
B RERRERTY YEENE LI EAE2®MEL TV S (Anderson

,1987, 1989a, Harada et al., 1988, Todd et aly 4988) « 25,
Zhé@?ﬁﬁiimrpﬁﬁc‘:Ufii‘éﬁiﬁ&bf%ﬁﬁkf&%fﬁ‘@&@, * & 4
DNRFEHZEIBILYRRIIBIE D %

{y

T TAWMETE, BILWREBET @EI>IOYIVOMHEEM
BEBEI>TWVIMAEREBLT KEKR2ECEKL, it K D

e YBMERBEL, ERoOBAkOYIYREORENNKLY, it8
KhoHBEYAOY I YOBITFRETF TSI E2RAR R %

hoeOF -9 DI, ok o HEBWADY I Y OKREER RN
&R A o

4

%




I-1 ®R8EFE

i - § % 13

oA BRI EEEBPBLLMHMNEL, EWEMEERMEME2200k m?, ¥ 1y
KEEOMDEV A - T MO LU TV 3. BIEZERAD M)
d, WHNEBRFEET SN, ChsRSNMNEBERAN TS 3. 20
Bz, H2H AEKBBEATZIEBHMO>ATL S (KA &K
#1970, KA & AF, 1980), ZTOHRABMUERL LIV EZLOX
s s KEH EERBESS2A LA ALY T, &
L5, BERERBHASSHHEIVBAUVHD 3. HEIBENE
HALURE WABHNOWAE HBBREEKSEAT 2 TOHNY
HEM, AN UTHBARERY, BHNEHOBEMELERE>Z &N
B XhTWVL2, COBMNM, BHNOBAKIMBERERLEKL, KIE
KoBEBREEMN2m !l /1 BEEFEF TCEHAL T S5 (Watanabe and
Tsunogai, 1984) ¢ AR E OB XE T OB & W T AEERBO

KE2M DM A (Stn. 1) WHEUR HMEHAEULUT, BABERL
H 3 HOo0OW & (Stn.2, 383, 4) LHAXBLR2ODDODWHE (Stn. 5,

6) R#ZWUw R (MOI-1, ROD-1),

O0-1-2&%8 o0&kK

BABEBEAOWRKO BRI, @ EKXKFKELEHES UB A
wd v, 1984 w6 H, 8H 198w 6 H, 7TH, 8H, 9H®
B HEIT - e AW, 4.7-liter= A % VR K & % KH /120
liter/min. O %+ Y FRAXKBPRYTE2EHVER @WEKELD SKERE
DHxKET S RO, 2w b ITr4 ¥ -BERBUE ThTLLDY,
MED SO L2 T Y - URBaFRKTESZ LY, @RS 1 —
2 m O IE 72 ok DA HE & R o T

BHA@OW KRB W, FTRAF@EEFRHAHEA B A OKH-84-3IX
7YYL AMBTCEHRMU e @RKODBFEWW, WKE LS OHKR
kT 2R, EUH- (FEUWER) 2HEHLU, 23-literZ XA ¥
VBB EIVITR R, TR, FhAEFholagoEEMELUMAT,

_10_




250-1liter®O KBIIER KB KX BEKDITR o

n-1-3%5#H5&E

MK DOY I VEEONSNWE, Ku et al.(1977)& Yamada and
Tsunogai(1984)D B RIK W & V1T 7 o T
MKW D -litere B E®K, pHMB1IUTRRSZ LI WCWIERR
MT %, Xokco@wreBERKELTHALAF Y (500mg), Y
YO FEHNERANSZ LRDO L - - & U TU-2322 M X, %
BRAMAKEHCEST 3D 1BHERULEKEL Lo TOKR TO
A7 YEoT7HEW (1 1) TpH7—8LHRBLU, KBS
B EBEY, UHSYERE®RIEE FTUTIEHRKER MHMIEL
bV LBAEKT, KRAKATLVARBRED 3. ZOWBME W
MELOWHBEMBEAT IR, UBRER2EBRTTE»L, A¥EKEZMN
ATHULRZOKRBORERLITS. BRABACH > KRBT ELN
B (3,000 #% ,% 10 M) T&D, 8 MIER25m 1 T@E» LU, 100m
Il o — P RAh, ZBO4YITOELI-FILEMNXTIkE
¥ %2, D—-PHNOBEBBRB KB EERBRCOMT 2 & THRE U LK,
KBOBWMBR2PWMO B UEFEGZET 3, REBRABAIXIOMEKRSm 1 T
AH U, DWW RDowex 1 x 8 A4 A VXM IE (100-200 mesh)
RHRBULN I A (F10mm, KX10cm) WH 9o 10MIE B 55m
l S AWRHEL, MY LEEXHHT S BEIEREELRY IV
X, 0.1MEM120m | THIELXVEHL, TOREZOHEIKERREL
U, S8MBEBEBSOmMI T@EM»T. TOoO@EBW, BAFXBA T A
(Dowex 1 x 8 ,100-200 mesh, T & 13cm) KK UL I YRAA Y
T R E XY S, S8MIEBBMISm I 279 AWXHU, ZHHEKE
WHEEULTLVREEYS Y2 R2RAHMIT S, BHELKEREEFEL TR
M Yy, 1MEBRSIm | THE» > BEHL, BWHEAREGZET %
EEBRBEWBTIMBE®BOO.8m 1 THH»UL, 20V, 200m A B %S & 5K
IY ) - LR BEMATCHABRT 3, B EADODYIORREUWE, <
DFFORMBT2BRERRZ2HR U TIT S

:\fd
g2
e

> O B F U

&

-11-




BB O oo WEW, 4096F v ¥ 2 LW A A HF (Norland
Mode!l IT-5400) WEH LTI Y Y ayXRmBEEYEIKKRBNF (
Ortec BR-25-450-100) 2 H VW ik, WXkOYU I oWERXAL—5HHM
EEiF Y, U-2380Ft W ¥ »M10,0000 BB & TERHWMU R KABH
R UTHARKOY 5 OILFHNRETTIZI£1TH (86 R) TH - &

A cEBLULRPHEAEE2RAY, BAXEBEREKOY I YV 2NN
UVh##EREe2XRI-2RRELVE 7H0Y I 2 EEOOFYEE2.23
dpm/kgT & 0, &ER BEHHBEEZLDLHNO0.85% T H » ko

Mok OESE, HBEHFEBHOLVTHMEU R HAEOII84F W B W
U KiEWE0BTZ W, A EOI985FE OB W & HAW O 2 W & O K
E, CTDE B EESHEPHLVTHEL LR W KOBHEFRFROWE
i, D4 O =elHB L

|

N
s

R

b={11[}

0-2 HREEW

I -2-1@KFOY I YOHE DM

ME U KB DY WO L U-234/U-238 B REEWE R T — 3
(B XE), O-4 ( CBEOoNM), O -5 (HXEXKMF) KR U R
A3 5PSUREREILLVEY S YREOREIAWEEKT -2 — 4 KR
Ukhe kPO 5 yBERIES 3 5 PSU(Practical Salinity
Unit)le Bt U Mdlt, Wkt Tt Y BRERDGREH LR
LTWw3hd HBHAOEHR LI VRBREOEHEMHEL, WK
POWMEELNOBITARR IZ2ELEZHIHPRZT S LDLTH 5

o
g

a)lE K ERNN DT

o
Bk EKRP O S Y EE S U-234/U-2381% 4 68 tb o W E & R U,

XN -3 ¢:rPEON-2WRLE 1981 6 B8O BAXBRREKY
O S YEEN ETEAXGSILVIEAOEBEMEORMT - RU L
1985 B H M 5 Q9 BT TOBEAXKENSOB KDY I REODSR
EAHWLEED-38, I ~4¢rBOI-3RRxULE BHAOQOEBKFTOY

-12-




S YBERRIRXHUICEEF —~EFORET, TOHEIAHRIEONW
HTEFEF—HUk 7, 8HOBAERNOE KT OT I EKW,

KESSMEF CHEBEBALELEE U TV SN, FhUFETEVWEET
Hohe GHOBAEZOEB KDY S YREWE 8SmITEHWE S DX
2 HB2dHDOD, SSmUETW7?7, SB8ACHEHHKENCHXTEL ®E
oo T, 8, 9 ARBIZXKESMUROBEBXEREKODY
vEEOELDEKLVEWR, ZFThETh, 3.12£0.07u8/kg,3.15%

07 8/kg,3.17Tx0.06u g/kgT d o ke ZHh oDfEWE, HEKOIME
WHARNTHEREARKHWE XBKEOVIET D %

s oAxBEOowRKk BT OU-234/70-238Kk gtk oWERRE, RI- 3K
FTlUhe BAXBEBRKFOY IS YOKMELIEL.I0» 6 1.230 F b
D, FUHMREBEER S hAb ok, FTHT 3 E1.18+0.02 (49R
B THY, WABEHOFEW@EI.I4£0.03 (22K B) 50U,
EME K O 1.14%0.03(Koide and Goldberg, 1964, Turekian and
Chan, 1971, Ku et al., I9TMDEHEOEZREFEHEUL X2 H» - T

~

1

b) BX@®DT I Y

HA@WOWRKDT Om 5 Y@EEZh ook olERXW,
£ 0 -5WRUhe BHPSUREELLLEYS VRELCHTR T E
ORBEABUEEMI-ARXFEUE BHABOWILOKEKOOENTFRKRR
WEEH3IN/ITHY, ML REBEH WS 3. HABO2 W L OK
Bhiow s yBEWR M A0ENREHERS D> R
Stn. 5 O K E3IS09mUEDOY 5 Y REOFYIE, Bi88 % 0.0 &/
kg, Stn.B O K P 2556m LA Tl13.33£0.03u 8/kgT & o 2o

B oAk @ 2 fl 5 OU-230/U-2385K 8 BE L L, 1.120 5 1.180)
Biwedo>rhe EWM@EWLStn, 5 T1.1520.02 (5 AR), Stn. 6T
1.1520.02 (8 RHE) THohe Zhd>O@EW, HEFEH@WXKOMEL I
+ 0.03(Koide and Goldberg, 1964, Ku et al., 1977)¢& 8 0O %
TFEURD - ke

-13_




0p-2-2 XM BWAEBEREEKOY I REOHED

1985 DB A BEBREKB KOS YREIHED S LVEIBAXERE O
B RNTEOYH»ES PRI S 2D, BAXEHOKHEO-85 m& 1§
XKBEOKESS S MEBRET2BEHOLITC, EREHhOBHNDY I Y
ODHUEBELRD L, FOERWE HRXRI-6WRU R 1985F 7, 8,
9ﬁ®"§ﬂ?§®85mlxl?§%®7}<@®‘7?D@ﬁ?f;ﬁéli, 19854 @ 6 H
CHERTEVWEZFUR ZhHhWEISHOEHEE TII854F06 HOKE
KEBFBBEBODEBRD 6 N o — 7, 1984 8 HW X Z @ 7 (# [ %
KX IR o e

COHBE, LDTOoS>WRHMWMIT 2 & BHKB. HWAEDStn.
1> 1984, 1985 EM oM@ KkOES, WIEBFERU KR ONE D
CEBBEEHEFRAFTARI -5 EBRRU R BABREKODOIN
SON T A —F —1984FE X 1985 F O BEM TR > R EH MWW 2R KR
Ub. 1985 FEW, MABUEAFRNUTCHBART S V. KEHKGE
BB Eh, ZTOHEBEULT KEBKXK (8mUR) POBEBTFHRZXR
BAHO¥L.OnlH» > 8 Hof2.0omlF THA T 30 Bxl ki
W W e Rdo ke HERRIWE, 1970,1980,19814F @ 5| 1§ 1< B W
XhTWVLd, 1980 B, WABEEKBATEHERFOB D N E L
#, 8HMAWRE BTErLI > BLEEOXKWMBBITL T %

Zhid, 1984 @O EMM W, HHEWHEX B ER 0B &ESE?
ODRBREZKBBEREANRALU, KEBEAKBSBELDh>REFZ L SN
., Thwx, 1985EOBWABEKERKOY Y YREOED W, HM
MADERLZLY S YOREBBI > TWVWASBBHTEREXBER UL
EHwBdlcxhhrdoeHERd stk D

H A& g K JE BKTYS YREOBLYBBHMShRDP> LY, hU
UTO & >WE %2 oh %, Stn. b FE O H KW DKWY OB K
M5 Y O ERL0.020 g/cn. yrTH Y, @R SDY T Y OBKRE
BErxELUTVS, CORMwE, WEHEEYWOEMERCHE TN
325 Y B1.49 g/kg(Kusakabe, 1980)W HE f & £ 0.013g/cm®.

yr(Yamada, 1983)% G TK D k. KW ZIZT1 cm?x10mDKIE

o4

-14_




Kok 2EZXL REE LEOUMMEBETYIEIBREISHL, BB
S YORBBTORKBRTIThbhhRbDohkhET S, TOKRKHETUH
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Table 1 1+%

this work inside and outside of the Funka Bay,

LLocations of sampling sites collected sea water

and Japan Sea.

Area Stn. [Latitude Longitude Water depth
(m)
Funka Bay 1 42°16° N 140°36’E g2
The outside of 2 42°07' N 141° 06’ E 97

Funka Bay - o

3 42°05° N 141° 06’ E 113
4 42° 04’ N 140° 06’ E 86
Jupan Sea 5 Hy 42°50°'N 138° 05’ E 3614
Lv  42°49’'N 138° 06’ E 3674
6 Hy 38°17'N 135 30’E 2996
Lv. 38°18'N 135° 29’ E 2931

Hy: Sea water samples were collected with Niskin Bottles

liter type).

Lv: Sea water samples were collected with a 250-liter

sampler.

volume



Table 11=2 Replicate alpha—spectrometric determinations of
uranium concentration and U-234/U-238 activity ratio in about 5
liters of surface waters collected in Funka bay, Japan in June
19865.
Sample Sea water U conc. U=234/11-238
No. weight (kg) (dpm/kg)

1 4. 9598 2. 23400082 1. 14+0. 032

2 4. 9959 2. 18+0. 052 1. 13+0. 032

3 4.9775 2. 26+0. 052 1. 18401 08%

4 4.9917 2.25+0. 052 1. 16+0, 03?

5 4. 9445 2.25+0. 042 1. 14+0, 027

6 4.9792 2. 204006 1. 18+0. 032

7 4. 9925 2. 22+0. 062 1. 17+0, 032

Average 2. 23+0. 02P 1.14+0.01P

a; 20 value of the counting error.

b: Standard deviation of seven determinations.

...18-




Table

temperature and salinity

I11-3

Uranium concentration,

U—-234/U0~238

in sea water at Stn.

activity

ratio,

1 from Funka Bay.

Depth Temp. Salinity U sgone. U-234/U-238
(m) ¢9 0, (PSU (ng/kg)d
18 June 1984
0 14, 2 31. 281 2.99+0. 06 1. 1140, 02
20 11,07 21. 518 3. 06+0. 09 1. 14+0. 04
60 1.49 32. 551 3. 13+0. 10 1. 17+0. 04
75 4.12 33. 571 3. 18+0. 07 1. 15+0. 03
82 4.17 33. 568 3.19i0.08 1. 13+0. 03
84 4. 17 33. 579 3. 25+0. 11 1. 16+0. 04
30 o 33. 576 3. 21+0, 07 1. 14+0. 03
3 August 1984
0 28,3 31.436 2. 90+0. 07 1. 16+0. 03
20 19. 64 39, 197 3. 00+0. 06 1. 1540, 03
40 5. 62 32. 375 3. 05+0. 07 1. 13+0. 03
69 5.71 32. 799 3. 16+0. 07 1. 16+0. 03
81 6.41 33. 351 3. 16+0. 07 1. 13+0. 03
83 6. 37 33. 360 3. 15+0. 07 1. 14+0. 03
85 6. 36 33. 560 3. 15+0. 08 1. 15+0. 03
89 6. 38 33. 588 3. 18+0. 06 1. 16+0. 03
20 June 1985
0 13.5 31. 963 2. 96+0. 07 1. 16+0. 03
10 1841 B2.271 3. 05+0. 06 1. 14+40. 03
30 6. 658  33. 240 3. 19+0. 08 1. 13+0. 03
50 2. 66 852,831 3. 08+0. 07 1.13+0. 03
70 2.28 83.002 3. 17+0. 05 1. 15+0. 02
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25

13

80 3. 34

85 3. 06
88 3: 08
S0 3. 02
July 18985

0 19. 3
12 16. 81
32 12. 58
82 7. 44
T2 - BFal
82 3. 60
87 | 3. 56
30 3. 44
g2 3.40

August 18985

0 23. 0
53 6. 30
18 4. 88
85 4. 38
89 3. 85
g1 3 BY

82 3. 87

September 1885

0 4 P

9 20. 18
25 16. 20
49 7,08

33.

33.

33.

33.

31.

32.

a2,

33.

33.

33.

33.

33.

33.

32.

33.

33.

33.

33.

33.

32.

3z.

32.

33.

S AL

4389

484

488

236

211

S04

148

106

231

417

481

482

121

. 149

489

465

459

448

462

213

212

308

017

3,

28+0.
. 15+0.
. 18+0.

. 22+0.

. 05+0.
. 07+0.
. 14+0.
. 18+0.
. 18+0.
. 22+0.
. 98+0.
. 17+0.

. 12+0.

. 15+0.
. 20+0.
. 1340,
. 11+0,
. 04+0.
. 01+0.

. 09+0.

. 91+0,
. 12+0.
. 99+0.

. 92+0.

08

08

07

07

08

07

07

08

07

07

07

10

07

07

06

07

07

07

07

06

06

06

07

15

. 10+0.
. 23+0.
. 14+0.

. 12+0.

. 12+0.
. 14+0.
. 1440,
. 14+0.
. 12+0.
. 14+0.
. 1340,
. 16+0.

. 1440,

. 14+0.
. 13+0.
. 15+0.
. 15+0.
. 16+0.
. 15+0.

. 14+0.

. 15+0.
. 15+0.
. 15+0.

. 12+0.

03

03

03

03

03

03

03

03

03

03

04

03

03

02

03

03

03

03

03

02

02

03

05




73 SME N | 343, 265 3. 271+0. 072 1. 10+0. 03

81 4, 91 33. 353 3. 22410, 08 1. 1540, 03

85 4.39  33.422 3. 2140. 07 1. 13+0. 03

89 3. 13 33. 442 3. 03+0. 06 1. 1940, U2

90 .3.70 33. 443 3. 0840, UG 1. 13+0. 03
The errors quoted are standard deviations (20 > derived

counting statistics.
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Table I1I-4

temperature and salinity

Uranium concentration,

in sea water at Stn.

U—-234/U-238 activity

ratio,

2; Stn:. 3 and Stn.

4 in the outside of Funka Bay.
Depth Temp. Salinity Y econe. U=23471)-238
(m) £7C) (PSU) (ug/kg)
19 June 1984 Stn. 2 (42°07°'N, 141°06’E, water depth 97 m)
0 14. 7 31. 783 3. 02+40, D7 1<14+0. 03
40 1. 68 32, 697 3.06i0.d7 1. 13+0. 03
100 3 1 33432 3. 14+0. 08 1..13+0..04
2 August 1884 Stn. 3 (42°05'N, 141°06’E, water depth 113 m)
0 22,2 32. 260 3.09%0: 07 1. 13+0. 03
20 1786 32. 919 3. 18+0. 08 1. 144+0. 03
60 6. .82 33. 384 3. 30+0. 08 1. 12+40.083
87 2.18 33, 372 3. 18+0. 08 1. 1040, 03
20 June 1985 Stn. 4 42°04'N, 140°56’E, water depth 86 m)
0 13. 2 31. 985 2.91+0.06 1. 13+0, 03
23 9. 75 32, 832 3. 11+0. 08 1. 16+0: 083
23 4,47 33. 2b1 3.11+0, 07 1. 14+0. 03
72 3. 65 33. 226 3. 21+0. 07 1. 16+0. 03
25 July 1898BH Stn, 4 (42004’N, 140056’E, water depth 86 m)
0 s#dy B 31,888 3. 08+0. 07 1..18%0.03
21 18.24 32. 783 3. 1610. 06 Yo 144002
83 4, 82 33. 6056 3. 21+0.07 1. 16+0. 03
21 August 1985 Stn. 4 (42°04’N, 140°56'E, water depth 86 m)
0 23. 0 32. 254 3. 06+0. 07 1. 18+0. 03
24 5&+ 88 33.470 3. 23+0. 07 1. 12+0. 03
43 148 33.410 3.16+0. 07 1. 13+0. 03
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81 6. 31 33. 662 3.1610. 06 1. 14+0. 02

19 September 1985 Stn. 4 (42°04'N, 140°56’E, water depth 86 m)

0 20. 4 32. 210 2. 87+0, 06 1. 1340, 02
30 13. 31 33. 036 3. 1410. 07 1. 13+0. 03
58 8. 12 33. 240 3.14+0. 07 1. 13+0. 03
85 5. BT 33. 424 3. 10+0. 07 1. 16+0. 03

The errors .quoted are standard deviations (2 @ ) derived from

counting statistics.
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Table II-5

temperature and salinity

Uranium concentration,

U-234/U-238

in Japan Sea water.

activity ratio,

Depth Temperature Salinity 0 conc. U-234/U-238
(m) CHCH (PSUD (ug/kg)
Stn. 5 (42°50°N, 138°05’E, water depth 3624 m)
35608 029 34. 071 3. 18+0. 06 L1540, 02
3558 0. 28 34. 066 3. 33+0. 07 1.7 1240502
3581 0. 28 34. 072 3. 28+0. 06 1. 14+0. 02
3604 lAO.29 34. 070 3. 26+0. 06 LT AR
3626%+ § A 34, 078 3. 31+0..06 1. 15%Q, U2
Stn. 6 (38°17’'N, 135030’E, water dgpth 2926 m)
0+ 24. 1 33. 860 3.21+0. 06 1, 1440, QO
1000%+ 0.18 34. 064 3. US+0, U8 1. 18+0. 03
2556%+ i | 34, 071 3.21+0. 06 Vo Isdu, U2
2832 e 34. 066 3. 29%0. 06 1. 13+0. 02
2880 0. 24 34. 066 3. 26%0. 08 1. 12+0, 03
2805 0,24 34. 063 S« 2740, 11 1. 13+0. 04
291 3%+ 0. 23 34, 065 3.24+0. 08 1. 14+0. 03
2918 0. 24 34. 068 3: 22+0, 07 1. 1740, 03
The =errors quoted are standard deviations (20 ) derived from
counting statistics.
; The resuits measured for sea water samples collected with a

250—-1iter large volume sampler.

+: Filtrate samples.

Temperature and salinity data are taken from the Preliminary Data

Report C(unpublished),

-924-

KH-84—-3 cruise R. V.,

Hakuho Maru.




Table

bottom

I11=6 Inventories

(85-92 m) water columns

of uranium

the bay (0—-85 m) water column in summer

in

the

in Funka Bay and the

(0—-85 m) and

outside of

Date Inventry of uranium
The outside of Funka Bay
the bay the upper column the bottom column
0-85 m 9585 m o 85-92 m
(x10 ug/em<)

1984 June 2800 + T0O 2860 *+ 60 268 + 7
August 2890 + 50 2800 + 40 264 + b

1985 June 2800 + 40 2830 + 40 267 + 5
July 2860 + 60 2850 + 5HU 258 + 6
August 2820 + 40 2860 + 50 266 + 6
September 27390 + 40 2840 + 60 260 + 4
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Figure captions

Fig. II-1 Locations of sampling sites in the inside and outside

of Funka Bay and Japan Sea.

B3 s Ile& Vertical profiles of uranium in sea water in the
inside and outside of Funka Bay in June (a) and August (b) 1984.
Uranium concentration (U%) is normalized to a salinity of 35 PSU
(Ux=Ux35b/salinity). The solid circles show UX concentration at
=T 2 and Stn. 3 (the outside of Funka bay). The open circles
show U% concentration at Stn. 1 (the inside of Funka Bay). Error
bars show 20 value of the <counting error. Dashed—and—dotted
lines are average uranium concentration in sea water from outside
of Funka Bay. Vertical stripes portions show sediments at Stn.

g% Dots portions show sediments at Stn. 2 and Stn. 3.

Fig. 13=3 Vertical profiles of uranium in sea water in the
inside and outside of Funka Bay in June (a), July (b)), August (c)
and September (d) in 19865. Uranium concentration (U%) is
normalized to a salinity of 35 PSU (U%=Ux35/salinity). The solid
circles show U% concentration at Stn. 4 (outside of Funka Bay).
The open circles show U¥ concentration at Stn. 1 (the inside of
Funka Bay). Error bars show 20 value of the <counting werror.
Braket in Fig. d shows uncertain data (low chemical yield, 14%) .
Dashed—and—dotted lines are average uranium concentration in sea
water from outside of Funka Bay. Vertical stripes portions show

sediments at Stn. 1. Dots portion show sediments at Stn. 4.
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Fig. I11-4 Vertical profiles of uranium and dissolved oxygen

content in sea water at Stns. 5 (a) and 6 (b) in the Japan Sea
1984. The concentration (UX%) of uranium is normalized to a

salinity of 35 PSU (Ux=Ux35/salinity). The solid circles show UX

concentration in sea water. The open triangles show dissolved
oxygen content in sea water. Dots portions show sediment—-water
interface at Stn. 5 and Stn. 6. Two sediment—water interface at

S5tns 5 and 6, respectively, is due to collection of sea water

samples with two hydrocast (Hy and Lv cast).

Fig. II-5 Vertical and temporal distributions of salinity (a),

dissolved oxygen content (b) and temperature (c) at Stn. Y an
Funka Bay during the period from May to August in 1984, Arrows
indicate the data of sea water sampling. H and L refer to higher

and lower concentrations, respectively.

Fig. II-6 Vertical and temporal distributions of salinity L&),
dissolved oxygen content (b) and temperature (c) at Stn. 1 in
Funka bay during the period from June to September in 1985.
Arrows indicate the data of sea water sampling. H and L refer to

higher and lower concentrations, respectively.
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sME WBABHEBRDEBREO I I Y OFH

AR b S OBk OBk, &, HEYER2IRMUTT WM
T, WERE XM YK v ¥ 3% (Manheim, 1966) , gas membrane
squeezerik (Reeburgh, 1967), ¥ Y »ViE (Manheim, 1968,
Jatanabe and Tsunogai, 1984) 72 ¢& ko TiITbhbh TV %, HRY
OIREEEE2E T 3 0R, &EIX EHMEAYEREL, [HIE
K E2HKU RS G, MEKFTOILERIVEHLTCLEDI DTS
%z (Manheim, 1967) ., & %, Wiy oMBAKERKT 3 &E W
oHEYEroBEEZRRILRDY, HEYwoOoOBMibeREN T S E
WIT R h TV % Mg e d 3k o RS » BALE TR
BRTERK, B, Si, Mg@a & D5 &, X OBRFHEPERKEZFH LK
. F‘a‘iﬁﬁ?kﬁPO)i’_n6®1t%’lﬁ§§}®%}?§%§%@j§}#ﬁﬁﬁ§bb, 15
DRFEEERVWIENEEB LD TS %S (Bray et al., 1973,
Troupet al., 1974, Masuzawael al., 1980) o

VWML BT HEKERLFTSH Y, SEEET SHEKED
BRAMBEWLD 522 &P O, WYy o MBKEERRT SN EOR
o R 4T o ke * R, MEXhrhrBMRBRKEOY I Y ®EONREDANK
n, BB TOY I YOEHR2BRE U L

T

il

o

m- 1R 8 & H&®

m-1-1& %8

He % v &k, s EOWAkERIU BB QWL (427 16N
,140° 6°E, K& 92m) T, titf A FEXKEFBHES> UBALLE KDY,
19874 2 H » & 19904F 128 & » & T, HREpRbEC TR L T
2795 -k HVEMU L cpay o -OHWMYERBLE HWE
5.5cm®i§8}§m7’7l))L&i@/\"%?’T%ﬁEén“cm%o
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Table 11I-1 Pore water uranium replicately squeezed out from the same

sediment sample™ with nearly the same conditions.

Storage Squeezing  Pore water U conc.** U-234/U-238**

time time weight

(day) - (min) (¢) (ngkg) (Activity ratio)
1.1 70 158.1 138 +08 1.14 £0.09
1.1 68 156.1 109 0.8 126 +0.13
1.2 78 150.1 106 0.8 1.07 £0.12
1.5 72 150.8 1538 210 113 =0.11
15 - 68 151.8 16.1 £1.0 114 +0.10

* The sample was collected at Stn. 1 in Funka Bay.

++ The counting errors given are the 2 ¢ values of counting statistics.
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Table I1I-2 Variation of uranium in pore water from a Funka Bay surface

sediment sample different in the exposure time to the air before squeezing.

Storage . Exposure U conc. U-234/U-238

time time to air

(day) (day) (ng/kg) (Activity ratio)
1.8 188 + 16. 113 + 013
SR L e 176 = 12 1.08 = 0.10
I 141 =+ 14 1.19 = 0.10
28 20000 v 169 = 1.3 1.06 = 0.12
28 = e 129 =+ 1.2 124 = 0.16
33 2000 190 = 1.2 | 1.11 = 0.09
34 1 e 204 + 12 1.08 = 0.17
PR EE e 118 + 09 117 = 012
22 06 194 =18 113 = 015
el 0.6 129 4 04 1.15 = 0.11
2.6 4 162 = 1.7 108 = 0.17
2.0 1.2 129 = 05 1.14 = Q.07
e 324 1.6 1563 = 1.7 128 + 0.19
4.1 i8S 139 = 16 116 = 0.18
4.2 2.6 161 = 15 105 = 0.14

The counting errors of 2 ¢ values are given.

The sample was corrected at Stn. 1 from Funka Bay.
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Table 11I-3 The concentrations of U and POy in pore water samples

squeezed with the multi-depth core squeezer on Funka Bay sediments

from July to December 1990.

Depth Uranium Phospahte
(cm) (ng/kg) (M)
July 19, 1990
No.1 core -
30 042 + 0.12 49.0
8.7 0.14 = 0.09 277
24.2 068 =+ 025 155
39.6 042 + 017 840
50.1 047 + 015 58.0
No.2 core
2.8 0.17
8.3 0.21
13.6 0.14
18.9 0.27
242 0.70
294 1.38
359 0.64
39.8 0.71
August 20, 1990
2.8 0.76 17.0
8.1 0.50 71.0
159 0.29 194
18.6 0.33 140
23.8 - 063 109
29.0 0.37 91.0
34.1 0.43 79.0
39.3 0.47 68.0
44 4 0.43 56.0
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49.6 0.38
54.7 0.44
September 17, 1990
0.9 3.08
6.4 0.40
11.8 0.32
17.2 0.51
226 0.29
28.4 0.39
382 0.26
38.6 0.81
439 036
December 10, 1990
6.2 0.34
10, 0.36
16.8 1.86
22.0 1.29
272 1.06
326 0.78
38.0 B
432 0.51
48.5 0.56
53.8 1.67
59.2 0.51

56.0
55.0

2.6
123
129
81.0
89.0
88.0
80.0
92.0
69.0

115

140
e
38.0
43.0
41.0
35.0
35.0
38.0
35.0
43.0

The concentration of U in pore water for No.1 sediment core
sample in July 1990 were measured with alpa-spectrometry. The

concentration of U in other samples were measured with |ICP-

mass spectometry.
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FIGURE CAPTIONS

Fig. IIl -1 lllustrations of pore water squeezing system for a hydraulic
squeezer. Left illustrations show the situation before squeezing. Right
illustrations show the situation after squeezing. Both left and right
illustrations indicate the front and the side of the pore water squeezing
system. Pore waler in marine sediments are squeezed by mechanical
pressure. Cooling water is circurated around squeezing unit to maintain in
situ bottom waler temperature for squeezing. The design of pore water

squeezing system is taken after Ishizuka (personal comminucation).

Fig. Il -2 Illustrations of pore water squeezing system for a whole-core

squeezer (a) and a multi-depth core squeezer (b).

Fig. III-3 The concentrations of uranium (U) in pore water squeezed with
the hydraulic stainless steel squeezer (right panel; L) , whole-core squeezer
(left panel; W) and multi-depth core squeezer (left panel, No. I core; O,
No. 2 core; @) from Funka Bay sediments. Open arrows in figure indicate

the concentration of U in Funka Bay bottom sea water.
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Fig. IlI-4 The concentrations of U (left panels) and PO4 (right panels) in

pore water squeezed with the hydraulic stainless steel squeezer from Funka

Bay sediments in Feburary 1987 to July 1988.

Fig. IlI-5 The concentration of U (left panels) and PO4 (right panels) in
pore water squeezed with the multi-depth core squeezer from the Funka Bay
sediments in July (a), August (b), September (c) and December (d) in 1990.
Open arrows in figure indicate the Concentraiion of U in Funka Bay bottom

sea water.
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(a) July 19, 1990

(b) August 27, 1990

(c) September 17, 1990

(d) December 10, 1990

Fig. lll-5
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sVE BMBRKFIOYS Y ERaaEBREDEOMB K

R BEYORMEMYEE HHEYIPOEHRPWOKRBEZ LD
(Brown et al., 1972, Rashid and Leonard, 1973), & ARELRE R
wE U TY % (Rashid, 1978, T Lkd, WEHEMYITOLRE OB
FoOMMORBRER ZToLBOLFHHEHAWLNAT, MY HOS
EOHBR > THDKRKFUVEHIT S
and Swaine, 1976, Cheshive et al., 1977, Nriagu and Cokor,
1980) F /o, WHEBREYHEORXRHEHNORE SR, [EKX
HOBREMESAROBH R LML TV 3RS RER L R 5 W 8N
H#7E U TV % (Krom and Sholkovitz, 1977, Brumsack and Gieskes

W E IS N D (Nissenbaum

, 1983)

AETW, S3-20RAZ-PBHOBERHEMYERERRUL, REKZR
EokU, HWEBEOEEYEEMAEREERLVLBLY S D EBEGEREDEAE
Bl GE U, W HE OBREHAN

V- 1& 8 & HIE

Woes B &0 1 il

mR MM, tEEMo3coW s (HAFEE AR HXE
HE) ¢, EWASEWBERERWAFADMOTO-87-161X Ml i@, R K
AR RE AR AKE-88-dX BB TRy I A7 I -1
BWMxhr HBEWOERWMHEAEWEEVI-1RTKRU R [ NIPE i O |
MHB-2(41° 50.5°N, 142° 11.9°E, Kk #E1080m)ik, H&EMARKE AL
HELUTW 3. Uyt Mmpid, W ASR-72 (39° 11.4°N, 1477 06
C2'E, KIES5360m)M S WM U e H AW @O W &LSR-7T3 (407 381"
N, 144° 26.2°E, K& 7560m) &, L H AW EO R BOFE L
BELTWw3, Zho3-20lKE, REENELSABEPOGLVEY
AEMAETAHAMERECHEEDL TV %
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=,

pohhrHEHMPILINRDBYILIEKR LTS >R, SR OR
B oEEE, HB-2T #Hmm, SR-737T 2cm, SR-T2T12emT » v, HMH

FEWE N E N 300cm/kyr, 180cm/kyr, 0.23cm/kyrT & - f= (B§ H ,
1990)s 450°C T D HEEYWABRow D EER IV AR > R2HB-2& SR-T30D
EHEYORILBER ThHETh1% B8.2%TH - ke

v - 1 — 238 5% WK

i B oK W, %_mﬁtlﬁaiﬁme?)bXX?4—-)LE{G)}”»}??R%%%
B3 MEZERL &> TiFoke BohMBEKO - (9ml) &,
ERYMNERRCAMUTHEBRE LU e ThOAORBEBER
m%z, pHIBERUITRFEL BELEORRETYIYR2HONU L
Stn. SR-7T3& HB-2 HEFE W » & WM T h L [ B K BIRTHBERZ E
L, Z2OEARREIM BN T I >h TS R> TR (HIV - 2)
CStn.HB-2 2 2 cm U T OB WAL I RMALKREDNU L

vV -—-1-3%#H7%HAE

koY 9 Y @EW, MBKk160-400m | 2 A UE T EL ¢ #
Uk AiETHEU L MrpEkdoy) YEBEE7TYEZDT7RERBKEL X
STHMEU e MBAkOBBHEERKXFS EU, L2HEBEREN (BH#
TOC-500) %2 H W THE U %o MBKOEN -—THRANT PLE, =
mkeEBI L, BN xES (HL U-3210) T ME U ko
M Tp H2WHABULHMBAKOES -—THR AN T P AU, 0.01MiE
BumreBUBTZE&RA S RN EN (B U-3210) T W E U R
MRBKkoO®EANZ b LE, #HHES (1980) D HFEWL &> THMEU
o PR KB W EDTAZ M U KM AL P YU A Tp HIWHEL
7%, 320nm TR AE U, 350-600nmo B N FE R H K L K G (& # RF-5
10) TWME U 2o WEE 1 cmOABAHEELILEHWLTIT > ke

He T8 ¥ &L OB, R EOMEBRITD T THERBRSE U L 4y K i
WU, 110CTEHBUX ) TAHKTHRHU L MR D o D
W E OB EWE, Hirata(1983)M A iEwW U kB - ke 2R N A

=i
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FCEO.5MNaOH@EBTHWMYHLERY» SMBU R Z 0Kk
HRBCEP DD RLIRBZ EI TRVBUG > e 500k fhth @l
CITp H2RABU I I VBEAUBE Y, BLHBEREBLE ST
IIVBEBERIPOSBUR TJTALRBBPEETHL TV S3EBEROEN

CEBRASNEFW L > THME U B

b= 1118

— B HANT P LW, H

V-2RE-HR

V-2 - 1BBRATOY YBREY VEZT
AEMELURL3I2OWMAOMBAFOY YBRETYEDT OHBME
AAE, MV -3WRUR SR-T20Y YBET YELT7 EHEEWH
LCEE —TRETHY, o ERHERY OER (Enerson et
al., 1980) CEBECEVEERL2RU R — 7, SR-T3W B W T, W
w X LMY BMIE R U ke HB-20 U v B W L SR-T2,
SR-73M [ @ % R U o

V-2 —2BMBAKOEN -—TH-EFRAAXNT P L EHKANT |
1%

SR-72,SR-T3O B KON — T ®/ - EHRSANT P VT E K185
9lonmO WE AWM EU L. WRWE230-910mmo WA R ANT P
ARV —-AWnrUhke WANY P LW RHERWTELBILER
R U 270-280nmT P/ VRN NFEAELR (ANZ P 1), 6] Bk 72 #&
SR RERYOMBARKEULUCHES LW T3 (Krom and
Sholke¥itz, FBTTrs

p BHo U HSR-Ta iSREI30 Mm A O By —H@A ST P A CAN
i o R R - 3 ABHEWp H2WBEILT 3O AN PILEM
BhBimerUe® ThooRLEWREREMA BHOANT
LV kY 28K > %o P MABBERDANT P LOED
B, FOUEX (24-28cm) W BV CTSR-73& SR-72T F & — & U .
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N,

MEBRAKEHBEYD»oMEBURZ” JILERB” O¥ER -0 H AN T b
W (AN PAL3) W FAHELRMEEmMERLE (RIIV-5). SR-T2¢&
GR-T3O M B ARKEHEEIPoMBURL” TAHREKE” O AN b LW,
970-280nmiZ 9 LW IR W W B FAE U TV %o 7 LRt O W AW »,
SR"73T320nm,410nm,SR-72'G320nm(17§57£bTL‘ 5, WIKHEWEY D &
Hhtijbfa'jif/?%@@&l&XJ\'.’]}\_)blillOOnInH'iﬁ'C%'gL‘@W%O)ﬁ&
BHEXHhTWSB (lshiwatari, 1973, Hirata, 1981, Hayase and
Tsubota, 1985), WEHMYW v 7L b2 ULUREIOIT 1)L a
A onmiT IERBMOVBENHEEAFE> TWVWD ZTokd, SHHEHMTHLRL
HAlonmD W INFE W, 7007 s Lad®&k>2RTIY7FPPOBRLE
L5bdDEEZX SN S

p H2W U RSR-T3SOMBXKOBRAEEIRTEHUL TR MU LW,
SR-T2 TR xRV LT —~EFEDTEITTCH> (BAN-5). 2O
50nmL TO W R COWMEO R X 2B MW, WMHUD> (BREWE S
M) CHEHBWIW L3 EWVDH TWY % (0gura and Hanya, 1966,1968)
SEWREULBMBAKFTOHBBEEESR-T2TRILXH U THD (50
MM B10uM) UM, SR-T3STWHEKLVEE(GB AMUTIRRU L (
Ma, FMIE). T, WEHMWMBXEOWES R, @KORE
BEEOBTHY, BILHUTRBTEACEHFE2RL TELRL (
Manheim, 1976, Mackin, 1988). % h ¥ %, SR-73T @ 250nmLA T @
RETHAOWZBEIRCHM T IR XEOE MY, WHRECEIS>MEL-
TXBRBRENRTLI EETFZXHEL,

SR-72,SR-73M M BB K @yt A X 7 b I I aMkayas T =0 F ¢ %o
P (BIIV=8)e ZTHASOGDANRZ F LW, @W#EEd ¥WI200T m
KUK WE R R U ko SR-730 ¥ & 20-24cnd B B K © 4200nT O % KX
W, SR-T2OEX4-8cndD d DN THIOHES VIEE XU R

Ryan and Weber(1982) ¥ /& 1k H M I PR Kk © & K 8 % ¥ & »F
428nm( Ry 42 W K 350nm) T & %3 2 & 2R U TV % K HE Y o o
MUpILABETIYBUWEZHEAA200m,450nmT & K O 3t 54 &
BE UL (Fy# i E320nm,Hayase and Tsubota, 1985) . 2 h o @D
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B

g R, SR-TBESR-T2OMBAOBHFBREYWHEAB B IR I LKRKBR T
50, TOWEUSR-TBOAMBSR-T2ZEERTHEVIERRBULTL
%

vV-2-3RRBEkFOY Iy, WEERYWE280nm TORNKE DR
B 7 Afi

SR-T2D [ BA KT O DOCD B WX, O0-4dcm& 24-28cmT £ H € H 16mg C
/1 26mgC /1T & > (RIV-T7, XIV-1), SR-7T3W B VT, [
kb OBEERYEWR, HMWERE T3TngC /1, 24cmT 32mg C /|
tH ok (IIV-8, EN-2), hH & OfEWEKrom and Sholkov
itzL9TNDW k> TH s EHBERAMEZI > TLRVEGFRERY
ODERBRKODEWEBEBIVDODE» >hke ¥ p H2WHEILU REKEKOD

280nm®D W Y E W, SR-T3CWEFRI XX U THEMU = W, SR-T7T2TC X &
IR UTEEF —ETH>he BEaMRBRBFHEMPYDLIBLT,

280nmD W Y FE O W X WA T S [ Bk R A, Krom and Shikov
itz (1977)& Malcolm(l985)W &k » THAET Hh TWL %, B T By 72 i
EH e BT, BEBHKSFE (D0C) W 280nm T O W )t & & #H
B d0, FErAEERTFTHBRDODDBODEVTHFELTLIEF XS
hTWwW3 (Krom and Shlkovitz, 1977) . U H» U &P o, DOC& 280
MO WK EEOEOHBEEBUESR-TSTEIHEELURD > ke ZORR
BSR-T3SOMBR AP OB EREYEAPBEFERPVORNBIRZ SHTL
RWVWIZ &R RBUTY %, Krom and Sholkovitz(l9TMW @2 + & O
ﬁﬁﬁ%@%ﬁﬁ%ﬁ???Vayb§8%l27)bﬁ:@T&‘/), 7
BUDT 1% THBZERTFUTW %, Kemp and Wong(1974) 4
SO HMEHRBYOBMB KT OWIOWL TOR» Lo TEED -
VEBEERYY, L2WEFERPOD BT0-80FRED TSI
~UTWV» %, EhwzZ, SR-730 BT BA K @ 280nmdD WL Y & & H# R
ODRERXWwHITZzmME, JLRBOEMIZESZDDEE X LN 5
BV -~ 8, V-9 (ENV-3) BELTW B & DI, SRsTL B
COEBKkOY S YBERFE M LUTHEMU TY 3. — 7, SR-T2

{4

o

-

ot N w U
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dEETREHLULTEE -ETCHY, WRKORE (3.3ug/kg) EBWEF
Lok (IV-7). W37 YREW, SR-73T 63 g/kgF TFE U o
Fﬁﬁﬁ?kCPCDr?“J‘/b*‘ﬁiitt,tii’é‘%fﬁm&V)F‘?%ﬂofaf?ﬁmtzt, PLF Dok D
cEzoh 3 1) BEBEWHEHC RIS TOEKOE K, 2)
HREkEXKPTRE BT ZRBRILOY R COMFEOMBRKOEKETHSE
DEET, HEYEBLITRLEIDOEBAU LT LIS, K5
BT ke TORYD, ECHLOOHRMBERBU TV SENHE»TUH
7% WV

V-2 —-aRBAkdOY 5y ERTRENE O F

MIV-9t, BHEMRiER (IB-2) MBXOY I ETLVKRRED
mEAHERULUTVSE BHEPHEOT - Y, &H, B H (1988)»
>EBlH UBR. BIN-9%2RTH»»RR KDL, e oETIARRBUE
mxuwxdLuTEMU, 73 BWE200cmEFTCRIRZAULTHEHR2L,
ol FTHRIE AR D o ke 7Y ETLRBREN S » K E
ODHBBEEBBEFELTL 2, HEafARERAMHAPOWERRZ ALV
T, ENEERRLI->TUTOHERBREREF & H ke

"Fulviec acid”(u g/8)=0.7T1xUCu g/kg)+8.0, r?=0.84
BIV-10, HA®WHE (SR-73) YWD p H 2 WL U k2 [ BE K
DWEHEY S Y & W (280nm, 320nm) EDOHMHERERRULTL % v
5 Y L 980nm,320nm T O WK E S OMREBREOHBRBRIPFALEL TYL
2. ZhSOWEW, W AStn. SR-T3OHMW A S E U R T AR
BMErZzon2PHCEBEHEMRABNFWLCHEIULTYL % &4 cm
D\TG)»‘F—77)\6,%4\@%?2&&:&vTQOOJ@d%LEmbH%?onKzO

Absorbance(280nm)=5.1x10"3UCu g/kg)-0.02, re=0.79

Absorbance(320nm)=2.9x10"3UCu g/kg)-0.02, r?=0.85
MEDI Y ECBEEBREYHE L O K KW, X F X FRMRF L
ko> T EXH TXFE (Manskaia et al., 1956, Shanbhag and
Choppin, 1981 etc.) o Li et al. (1980)WXRA BB IEZ H VT
Iy &R U, 7)Ln“iﬁfi’@@%ﬁ(ﬂéﬁ}ilzﬁaﬁ‘%%%ﬁ&ﬁv‘fa’ﬁ%%,
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p HE -9 OWWHT, U (V) A FAYWERIOXUATTH Y, K
AT IVE TLRBEHAKEEMUTLIZERH S ML
pe MA@, U (V) o Td@WEThL RV-8, 9
P ETHAD®D &SR, WHHB-2LSRT3OMBRKPOY 3 YREW 4
_ g0 g/kgDWHEIWH B~ HT, " TIALKRBR” L5~ 30 pugrg (H
3-2; HEMRWA) BEEULTLVL 3, HB-20MBXHPOY 3 2E& TN
KB OBEBEK (0.5-1.1X1073) W, Li et al.(1981)MIT > KR O
wEl (2.5X10°%) EFAUA ¥V -WLdH B, FTFWLD, OWMRT
B AO p HEHMEURD >ke UMU, W@RHEMYEEKOODP
HE S EHRXEEE —ETHY, 7.0-8.30 M 2 MAX 5 I &WdHT
2 eBMoh T3, Fhwx, HafmRil@Ea (HB-2) & HRE
MY (SR-73) OMKBEAkOp HWE, LHOBBEHHNLKA->TWLS
Y E 2 oh 3, MEORBLEHERLIY, 53BEBINBREOW
EHBEWBMRBAKDEBELVT 93 Y—7LREBENFET S GEE

ARV EmWLEFT X ON B,

W=82¢&dH
HREHEBYBERBATOBRBEY I Y EBHEYHEOBBKEE, 320K
RzEEerEotEBEM oW K MY (EAE HREBRUHBH KRG
B WOWVWTHREULE MRBRARBW Ky 2227 73-THENRL
PP o METHIERE A yROBCHEKL, BHH-TH-
ERAMANY P L, MEARNTZIL, DI VERERWEUL R. TO
BE WA MY (HB-2; HEMRERE) WBVLT, MBEX®H
DW S YWEEL” JHUARB” WE (400nmT O # KM E) W IEO MK
MBS HEEL e $h, HAWEHEMY (SR7T3) WBLT, RMEK
‘430)‘739‘%?5?:pH2CZL/7‘&Faﬂﬁﬁ7k®280nm,320nm“6U)E&i‘ﬁfg(”
ILRB” ) CEOMBERPEEL . Tho DR, 4 e 2
BHE A ABEBHEERD B LT, MEBAkdow 35 Y B EF R
W H, 4%&:7)117}‘{'@2?:5%17&7‘8%)&(/'(@%ﬂﬁ‘éﬁ’éﬁ?"ﬁb“CL‘%O
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rE U, MBKIAXRKP TIT-RRdD, ZhH BWETOEHWLX
2H50PHRAKBOBILELLEZIWO2 >DOTHMENSE X o h %,
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Table IV-1 Chemical constituents of pore water from abyssal

plain sediments (SR-72)

Depth POy NHy4 U U-234/ Abs. at DOC
Ccm) (uMD (M (ng/kg) U-238 280 nm (mgC/ 1)
0- 4 3. 3 33 2.63+0. 24 1. 05+0. 14 0. 058 16

12-16 ol 14 3. 26+0. 85 1. 19+0. 14 0.048 i

24-28 b, 6 18 4. 30+0. 44 1.11+0. 14 0.018 26

Absorbance at 280 nm indicates values for pore water after adding

HCT.




Table IV-2 Chemical constituents of pore water from abyssal
plain sediments (SR-73)
Depth POy NHy4 U U-234/ Abs. at DOC
(cm) M (uM> (ng/kgd U=248 280 nm (mgC/ 1)
0- 4 9. 8B 33 4. 20+0. 28 s 24+0, 11 0.103 37
4~ B 7.4 65 26.6_+1.2 . 10+0. 07 0.113 e
8—12 6, D 100 33.3 *+1.6 « J4+0, 08 0.127 o
12-16 8.4 125 45.8 +2.8 . 10+0, 08 0. 141 33
16—-20 17. 4 158 ad,3.12. 6 0740, B8 0. 232 25
20-24 24, 2 204 45.1 %1.9 . LoD, 0 0. 208 o
24-28 29. 58 230< . b4. 2. +2. b « DB+0, D7 0. 233 32
28-32 34. 4 2305 Bl % 283 - 1230, 10 0.278 e

Absorbance at 280 nm indicates values for

HC1.
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pore water after adding




Table 1V-=3

Chemical constituents of

pore water

plain sediments (HB-2)
Depth POy U U-234/
Ccm) (uM) (ng/kg) U-238
b ol gl 3. 88%L. 11 1.24+0. 43
2= 4 18.'S 5. TotD. &8 11840, 16
4—- 6 22. 8 6. 48+0. 58 i.lli0.14
G- & 37.2 7.47+0. 61 I, 14+0. 11
B=~11) 8.97 16.3 +1.8 L. 1020, 12
10-12 13.1 17.6 %lwl 1.15+0. 10
12—-14 (N 23.0 *1. 6 1. 15+0. 11
14-16 10. 4 0.6 *+2.1 1. 0410. 10
16—~18 10. 6 33: 5 *2.0 1. 18#0, 10
18-20 8.14 38.8 *2.4 1. 18%0. 08
20=22 16. 5 3B. 2 #8. 8 1. 1740 12
22-24 16.3 27. 6 42. 8 1.1840. 14
24-26 15, 1 34. 6 2.0 1.14+0. 08
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Figure captions

Fig. Iv-1 Sampling locations of Hidaka Trough (HB-2), Japan

Trench (SR-73) and abyssal plain (SR-72).

Fig. IV-2 Colors of pore water from marine sediments at abyssal

plain (SR-72) and Japan Trench (SR-73): a) pore water samples
from abyssal plain (left, middle 2 samples) and Japan Trench
(right); b) pore water samples from Japan Trench at depth of 0-32

cm C(each interval length of 4 cm).

Fig. IV-3 Vertical distribution of phosphate (O) and ammonia (@
for pore water from marine sediments at hemipelagic (HB-2, left),

Japan Trench (SR-73, middle) and abyssal plain (SK-=72, tight).

Fig. IV—-4 UV-VIS spectra of pore waters before (1) and after (2)
adding HC1l, and the "fulvic acid” fraction (3) of the acidified
(pH 2O sediment for an abyssal plain (SR-72, left) and Japan

Treneh (SR=73, right) sediments at depths of 24—28 cm.

Fig. IV-5 UV-VIS spectra of pore waters adding HCl from marine
sediments at abyssal plain (SR-72, left) and Japan Trench (SR-73,

right) at depths of 0-4 cm (1), 12-16 cm (2) and 24-28 cm (3),

Fig. IV-6 Fluorescence emmision spectra of distilled water
(blank) and pore waters from an abyssal plain sediment (SR-72) at
depth of 4-8 cm and a Japan Trench sediment (SR-73) at depth of

20-24 cm,
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Fig. 1V=7 Vertical distribution of uranium (©, DOC (@) and

absorbance at 280 nm at pH 2 (A) for pore water from marine

sediments at abyssal plain (SR-72).

Fig IV-8 Vertical distribution of uranium (©), DOC (@) and

absorbance at 280 nm at pH 2 (A) for pore water from marine

sediments at Japan Trench (SR-73).

Fig. IV-9 Vertical distributions of uranium (@), “"fulvic acid” (@
and "humic macid” (@ content in pore water at Hidaka Trough
sediment CHEB~2) ., The data of humic substances were obtained by
fluormetric method from &H,KH (1988). The fluorescence
intensity of the pore water was measured at 400 nm ("fulvic

acid”) and 514 nm ("humic acid”) upon excitation at 320 nm.

Fig. IV-10 Relationship between dissolved uranium content and
absorbance at 280 nm (@, and 320 nm (O) for pore water acidified

to pH 2 from Japan Trench sediments (SR-73).
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»28-32cm

Fig. IV-2
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#VE BEREFLCLISAEBREMPY OO B I E %

GREERPWORBROZHE, YL LBEIEEEAL, BEU LY
£ OBBL L > TIHHATER COHEWR WEEBEAYOMKBE R
EORVEBRERCHMN T 2 EBERIRE UTORMRE -
TVw3: 1) %E BEOAEZOWUETEXHBOEVR &-T, BEU
B TOE->TEZ3; 2) AMOBURBEBABABERE > TV 3 R
W, EHTLIENEEBEFEOLDR B AMEREST Z; 3) i K H
BYORBORZBLBEVHEMRAEL, ZMBINERI L 3, A&
MBRERSDIMEFLZLRBLT, BHW3) OANMBE 2> TL
2, ¥#¥2TC, AETW, IENHOBORHEEHEZEILHLHLTL
ZHMBERBEYEERERAL, BEAABWLB 34 KE2&AZRE
CHEHRBMPY OB EZAFR UG EEMREMETE 2 HEORT L

iT 5 £

V-1 REEHE

V-1 - 1l R

sk ERERYORELET R DOWE, BEEBEH (X0
Y CR200) RV he CORBVYBEHOWUEXNY¥ROBAREREY
SRR U HOE>W, XBETHENALAXELI)VYIVT P
DR UM ETHEIh, TOWUMEKEEAEBLUTHERSMmT
BT HAEAMEME Y %, BUTHCRB UL S B, E|ESMEONK
BUEH Iy AN - EPh, AMOSXRBELCHST Z35AHE
DREEEB LYY - kY, BUTWORBKS X0 Z M MIEL
M LT3, Zhwz COBENRBUTVBIWER d/0
Hi, EEOABMOBEFIMEeFHBEREG —BLTLIELSLZ
LRz B (K, 1986), CcOMBEBES> I ER ST, TELX
FhwEOR R EEY R AEEOME (Munsell, Yxy, XYZ, L¥C¥H¥%,
Liasbs) & U CH B BB ET 2 EMHX S (Hunt, 1980).

i
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v—-—1-2#&H#
SHOBWEDORDEAVEOW, UTORBTS 3; HA W
B C0-40.5cmb > 185 BH), AT MMM (0-42cmh & 215
B, BV HER (0-110cmh & 2350 K ) © 5 5 A % W ¥ W% B
BB AKH-82- 5 MW RBAFESIIITERULI Y HY )V
G- HEBRAEHBLUTEMEA L2 U T E A5 Y (KNnsOis)
AR 4yOBTOF P SRMERRANALS 4 b (FeSe) ; Y2
LS BHEh RSN EREOH M (a-FedOH; L7 XYY vy
Y “BIEI YN Y ORE (HRMEEDRILE). KM
A ORMUE, FV-1&FEU

Yy=1+-3W%EHE

a) K2 ARPREDOHEY

BMAETY ISP -7 3 -RLEVEBMIhdRHERY AR
3, METCAFIYLARATFTAITITCHER 2R, ToHERE =
— LY - PARABEXYE, FTOLPoBERBEFTHMYOE W E
Uhe MEFTOMWW, HAEBERERTBERBEF OKIERIT » 2. <
O, WEHEYONERHEBULULWLRS LD, EZ-LY -}
DEhrosHABREROBRZMEL, KIEU L

b ) % B K BB
MR HE, SohbRBREMWEVTIAF v 7 BHE RN
Lhe ZORBUE, 110CT—BREBRULRE XJIALSBTHRU K
MARHUL, EEBOOLWERABL VAL ZORBORHOES
W o2mmTB Y, PRI EH25mg DR KA RBLBEBE U L H
| MWorl, cCcORRZrP@LTCBREEEFCIOBELRL (HV
1y, BpmERd HEREKCLVBBOEORERIT > ke
BB LBk HEY (Sample 0 S L By (1 H & ¥z
Bxuh, ZhoODAKSUE, HRYWOEIORAER & > THlE
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R,

Ve ABLWE, X/ THASFKTHHELU R (Sample B) ., Z O &%, HH
IO C T —REZr <, EBR2WUEL, BWBUL (Sample C) . &
kB CEERABROL, atRUDIMHEOBRBLIRBEUTOE®REB®H
OPYRERFT T I RYD, Thod3 20 AT 0B ARDOERE
reaEfHIEEVElEL R

WHEYWOROEXRRIWWE, 1976 EHBHEIHPHFREARZLE I > THEERI L
b liakbiR B R (IV-2) 2HULVE HEENFZFHFEIEBEEKEERD O
B o xR EE, vytjbéffﬁ‘i%}ﬂb\’cm%o LhHh LRSS, =
el EaEME, HPROVTHAUNTHRY, TEHTH S 3 EEILVLAIARDL
( Hunt, 1980), — A, COEBZEHME WBVWEANRERZEME U T,
BMBIEFEEE2RCEHMIHh TVWEIHBbDTH S (1L, 1986) ., L¥EWE
HES*HRHL, BWLi=0, BAWLI=100MY L TV %, ak,bkfE &
BEAHEREUTWVS, axOD T 3 AFFMBE KR T4 F A AT KEICH
MUTWVWE, O T3 AHFmMWEERELZ XA FTATMIFTREIU
TWw 3 (Hunt, 1980) . Z OERRFEW, T TRH>ZHELH OB WK
BOBORERRLODVWTEHEY TCH 232 EMEPE I H TW % (Nagano
and Nakashima, 1989,

]
2]

=
~t

V-2 HR:ER

Voo - IHREMMWO BN - T H - ERS AN b A
GEEMVOECOWTEOTREHRO AN P LOHBEH SR
i, HRMWONARHOMBEN AN b L eWEL, HV-3
R U e HEWRBOEN TR - ERS AN P AW, K
Wik & 0 AN EH (HLU-3810) Wko>THMEL 2 BV -3
RATHPBESIW, HMURHOIAY P LORE, REHREWA
DEPNOBARRL ES>TE2OT L -ThFBIENTES!

1) TRR NS EEAERCOBFEL TV 5, J30% SILHE MY
2) 400n miT LW T VKNG B D S, E24& JI19HEM Y, 3 ) 500n
M EwE 7O - F RS 5; J23MEMY; 4) THRALEED
o TOBVWERNBENS S, XY HY /) Va-L, 5) u HiE2 K
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POEFAEBNEL THRVBLBRBHENS 5; ZBiL< Y 7Y
it %o

V-2 -2 LfadbiBZEZR BT I2BEEMY O &
prEEHRI>THEUVURLREBRHEAYOROERE, RV -4
waFE Uhke EIV—-—A4A%# 3 E, LiakbiBZHMEWRU LIBKUHEY
O, 4207 NV-TRHFIBIEPHKXS Zholl, WIROD
HEZ A>THELURASDODITIAL-T (KRR, F& HEIER B
wEhZh¥iEULUTWVWSE, ¥, WMEUAEBRRFAXNT P ILO
550 )L —-—TdEh, L aktBZEZHMOALDOT L -TRHPRY &
S HRIBUTV S, HEANITZIPLO1L) WHUTRKBEE, 2) K&
MUTWHHR®E, 3) WX UTWEYR, 4) RHULTER, 5) U
HUTdDB, XY HYI)Va-L4a) EXHIEBILYWS ) OLiak
hfE W, FELAEBUTH %, 2hid, EFNABEEDODETHL S D AN
yPLBMES WD LMD S P, T (380-780nm) O PLE X & B B
FBErALCLHUTH 3 VI ERER E>DTHBIT S EVHREKDI ZE
L, BomkAoat@ebiERORREY. Zhid, BEEEOY
BDak, b¥E N O TH I L VI>E/RE —~HT 3, Tht, UEOH
B, AMOBENME R ITI2UWERREEDBEREF TOREOD
MEOEYMR2 AN PLBRDBIEH UL I &R S
L¥fE (B E) W, EHh s EBEYR, #Hfa, KEeOHMU A RN
+ 2, KMBBOHBEBYL, K (+b%) & (—ax) OERRRYT
W3, BUYRExBOHMBEYIE, K (+bt) CHE (+ak) OFF
PAATVE, HEEXUT WEHBDOBW, XHEEHL, M
M Uh s EMwET T & WK 3

Voo -3@y@aEifei> CHEUL LI, asRUbDIHEDOR VE L W
T

x|, EJRXRSG, Ko REBDOEER KRB EA L VY
B o (F-—y4P) oRFERBOBORIYVEBELHMERLD VT
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DEHWBMEBERERLZTV -2WRU k. BEALH OLEE bl © =
#mEWE, FThETh0.8%, 3.9% TdHoh, atfEOEHRRER, R
B rEFROBREBMY EAL Y YV BOHBEBMWEIBUT, KEG#
OHBYWEHWS8 X TH > ke BAEDSRMU LG KWKEOD I IK H
MW OLs,af,b¥fE EEHEREWE, XV -3WXKRUL L¥,a%,b¥E D
FhEZhoE®EREZR, 1.2%, 1.2%, 7.7% T > ke

B RBR oMY oat,biEWE, OFEDORLY, WEMENR
PF EREMD ok U URNS, ThodolEW LiakbkF 0
T, F-PYOVYIYRLRZERZEPIEVL. ZThoO0HERWE ER
mER A, AARBrobEMEREEAEES (I JLYCR200)
L AHEMMYOBOMEN, RAWECEXZIEERRLU T
%,

Pnd

V-2 -4 REBEYORBOHE DA
SEF 4 —A7I - WEko CTHRWMU LT EHEMNY OMWE B @
DEHEARRV-5k, ToBEWABC>LVWTHEBEREAEBEES R
HoTHmETCHEURLREREARV -BRRU LR WEHENYOEIUE,
K@gegRro20TscmB, KEBEEBOIIFTHH 5B (
EXB7-82cm) W2 cmBWHEU R SHEAWLKRTEHRY U,
S FOEH L EBERE (FX25cm, 32cm, 58cm) BBRCER
RTEERBREREAZB (IV-5), BERBEFTHEL L&
DN S A —%, L¥,asR UbxEwd, SBEHNRELBAGLE (KV
~68)., b¥fEW, HEWEEH»S>25cmIFTREAHBEELU LK 30
cnh 5T75cmEFTCUBRACHL U, 80-105cmBTR}, EBTEXU
THIMUTYhe $h, BX2cmOMIRBHREOIS EET-82c
BEE oMY oObiE, 20 LTFToOHMBY KN TELERNKR
Uh, B EHEYOLIMEE, bHECEABERBNBEOEHMEZ T U
B, atfEWBEBXREHUTEE—-ETD 2 R COFRWE, HTUW
%‘%ES'J’G%mbiﬁﬁt’éﬁ%@b?’b)m%@‘xﬁh&Iﬁ?ﬁ'é'fﬁﬁczﬁtﬂ
T2 ENRERXRSIERRBRUTL %

/
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=,

J

S cmBRHMEULRLIS I FRBOLEEWR, LVL<O2MDEL@EBFRLU
TWw% (BV-86), hold, WIRTHUWILREEOVLHESWCHY
LTW3, COHERE ThsDROVEBLPOEIXWE0.2-0.5¢cm T &
vy, BEEBEEFOREBEOBcmTH 3N, 2 cmBOMWET DR
BREFEHLDIIFTERET A IEDBDHRBZIIEETRBLULTL 5,
L U s, FThooHLEBOIEMMBLIN,at,b¥fE W, BB LN
CIRBEREOMABEELTVWS LY, AWEETHL &Y B EG
WEH>»TERIFTZEETTERY,

(]

b={]114

V-2 -0 &8KkNRRECERRBEOHEERY O &

() kBl ez mEmn KR HE OLy,a%,b¥E O ZE
axttEYRABRoMLETORIENE, AETHLERAERE B ZH K
EFo THRAFRIT>ZEMTCES, UMU, WMEUZL¥,a%,b¥{E O
e LEIW MBARKCIIBLXNOBKINRWE XY, % -0H - TR
RANRY P LR ES>TRHET B LW TERV. 22T, &kHM
mRe R AR OoL,af,b¥fBEOENMEKEET 5 O » 2 H
N Jeo

B EM SRR UEAKKRBEO MY (sampleA) & 40°C T &K
Ve xR K (sampleB), 110CTE®REU LB RAHE (sampleC)
DLi,ak,b¥fE O FVERF UL ZTOHRURITOHAKEULTHYV
—7®a,b,cltREU B, LHRABOL XEW, sampleAlKNT, &
NHPKRETL, 15-60%6DRMBABEAUVLEZEKHE WIRTU
EKHEBPYCHENTHSELSR> TVBE EO>RCRX % TEREHWH
dE B, axfROVTHL, ERSDVTHLIOEMES &K
LTWw3d (V—-—7b, c¢c)o SampleB, C T o®L¥,a%,b¥E O {E»
REDHELEL, MEOAKRKEBOEWRWOIIXCTH S (IV - 7d, c

=411}

urve 2 )

akstklsampleADakEORBES MW, EHRUEEHBKRAH (B,
CY UHMUTEE AL TEITTH 3. EEARsanpleB, COLYED
BEEHE, SARBIHENTHRYVNEILSB >R EIEH R %
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zhid, 8Kl Rlsanple ADBEMETHMEUL ALK, T353AF 47
FRREV2x2x 2 cm’Oo0gkKkABRBERTHh, H—fkULRr&LvL>S
FEWN K-> THBISZIENTE, HAEHEULUTRIHK L& HMN
T & %o

b¥fE OB ERHE, SBRKABEEBREMD KA THLERZ NS
-~ YR RUTWVWE, BXO0-10cmDEBEKXKEBERAKRObLYE © = (W
2.0, 15-15cmTOEHL.DXHEXTHAEV,. ZhE220H
FHEEFEXS6Hh %5, 121, 73)@(Nagao and Nakashima, 1991a)
RIF}AVWIMILKKRO LD THEYHEHBZTHLOHBMPWEKXIE O R K
KCHFHEULU, BXAXHBOFLVDLLXBEBRFEESEU TV 320 EMEN D %
2o, AR ORAUMEDOR, 0-10cm& 15-75cmfi O HE P Bl O B
toPpROBOBRBMULZIEDSZEZX OGNS, HIB0-105cmdDMy
XA OLIEb¥EURIRXCHBULT—EFETHSEY, KA OD O,
FxexuLuTHEmMUTVWERE SEREMAABEOLYNKHED ¥ - 7 W,
FEX25cm&ET0OcmTERELU TV ko
UrtidxctxhakRAREEZRM R B OLY, a%,bkE O E W, H
BYWoRBILEHBEYREZERUNBMIT S LR L->TH EERITOEL
>R EX 3, 2T, BEHEBRYPOBRLEZXSSEKRB, NERU
ik © 3 R 2 H N ko

(BD)L¥,as B UbkfB I+ 2 HMEYW O G KBBOYR
HBEYWOBDODEHUL S XA AERENBOEE» ONBOYHREZH
EUTRET I RDE, UTOor>uk2pXRBREMNLT %
DB EPWMET Z2RBRL2IT>he BRAZEHMYE 34-36c m, T79-8I
cmE99-10lcmaRBE, L0CTEBRU K X/ TAKTHE
Ve (RIV-70RBCERERU). ZEABZOHBRAB LI X 5
h, BBUR ZO0RBUTIAFYIAEHZRLVA, ZTORAHBOR
BMlebo— Yy — P 2BEXY, ZoLtroaEREFKL > TH
MYWORERMELU L. TOHEE SHWOAARBEEZZED KRB
Ol T@EEHWCRY -4 WKL L
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2 TODOL¥,a%,b¥EE, HEKRKEMX B2 EWX LT, FHOEK
ABEOBEBREIESDVERE ZEKENXEHBEABOLIE W, WO 4
KA OEEEE —HUR ZCOHRBWE, BXKEBRAEAMIEKH
MYyoEr (FWWHE) 2XHMUTVLE3ELHSRIRPIERITI S DHBOTT
H B mEKEMAERODasEbxEWE, VW OMBEBH»BZRLEIS LR
B, ~HB LBk (BRCBEXTI-BlcmOBEABRRYNWT): BAHA
HEBw, KBEOEGBHMYEAEORBAFERMM L >0 T
AHRRHERPRC OOV TOKIBEMER 21T o ke T h 6 OF KB WK E
Mir k& &Bat,b¥fEOEILLDOD A M, BAUZEHMYOBH & —
HUTWVWE, Thwzx, gkl AR BEBOLY,a%,bk{E O
ZWFEWR MBKOFHERLISZIEEL LI KB & KE MK
BEobksiEDF —% (1 -3, V-4) 3, NRNREECBRILORK
KB EHENFZT X SN B

=il

(c)L¥,a¥s R U bk T 2R XD H R
BEOMITIRNBOYRERA T S DE, TEFTEITRNEODE Y
T FES Y (o -FeOOH) & AN YENAS I A4 FBVEMHI O L
RERB, NA454 M, BEBNEOREOHBEAYOKEEOE
REBFBTCHDZ3EFZ Lo TWVE»STHY (Berner, 1964, 1970a,
1970b) , B HOXKEBEIL#®E L, —RHREERBoELEHEK, ZFTOoBMVE
had3ZeBHMWd>hTWLWEHETH I HNESHEBERDPOREDE &
A¥1002 270U TFT T3 (Suverdrup et al., 1978) ., % Z T,
BERABOHSEHE, UToNBROFEH (YL s MuD) 21
2D, 520DA vy Va4 ADEB 0VEHLVER!] 20-37T3 7 1 Y
;37-4637133/;. 46-743 Y 1y, T4-1493x 72 1 Y. N4 934 PR
BbFh 20D0AYYa2Ht 40530 EHALRE: 37T 707U
FT; 74-1493x 7 0y, BRHEBEVIXOBBABOBE B E&E
Lo THERBRR2BUTHMEULVLR (XV —-5)
RWEBY L FRD (~T4dum) O OLy,adEE, REE&HK
WAL T A B, AMUMME, 220NBRHEONS T AL FOD

p=¢li1
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Li,b¥f B U THHB I h R, 420N BEMOHBOakiEBDED R
KXEWE, 0.56TH VY, 220N EFONAL I A4 POEOED & K@
0.4 CTH o he —FH, SHBIOIXEENAL S5 4 FDaki@il, BR
ZREBMTD —ETHdo k. 5H, HERFHALX (~2um) T
DHREBROEHRIEFXZZ3BO0OFBLEODVTORFTWITHL D>k idh
¥, L oORERW WERHEHEPDOBEBY LLHEOEMLHRED
P U B L, #BUPAL T A PO REIDVRRIFESDBRNDILE » T
2k, bEHEOMA BB XMW F T ERBRBUTL 3,
ThoOHRERTLY 3 L&, BEHEEMYOSEWO &K B &R
BoK %2z 7}<;ft:*JrFEJOJaM_ 20K 8 X BO.5r BV 4D,
é‘rﬁ@z@&5*&ﬁ§5}®*§21_t®x)1%t:;o,“ci%ﬂﬁa“%atbﬁaﬂ%%o
— %, bifHORKEREZ (1 -3, RV-4) W, N451PORNE
DR E>TDOHTHIIMPIT 52 &ENTERL

(DIL¥,as R U bkE W T 3 Bt o P R
BEHEYYORKBREBEE, —RHRWEEThsOHMEYOREN
BABETH»IIELRRIBETHZIEEZIO ATV S Thoo
mi, 88 (I) givErafRoFSLLII3dBDEFHLLTL 3, &
TEEBECILIEBEHMYOSE (I) OB, MEBEKPOHOER
CEVWEES S L ST (Troup et al., 1974), S HEHWMWE U - B
EHEDOSKRABE, RIS THITHRMERE TCERAPLERE
Uke ZThWwi, d5RBEOWHOBIL (Bhos@HBEANDEIL)
sa KRB EkFEMENBMOax, b fHOF —HEHRMHIT 52 & W T E
Do |
6%'(0)%%&, B Y oA kR B & &R KRN
DLi,at,b¥EOEW, UTOFHREHR > THEBI »RRETBULTL S
1) Ly, W&, @aXBREI->TXREHh, BHRIDMPTODEH
*FRARBOYW —HERBREI>TCTHDETONERRY %5, 2) aktlB
ARKBERBR E>THXE I S; 3) bEW, FWREKBL K-
THXBRxh 2 RBEXOBEEEYHORE, ol S MO SRl Pl )
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BOBENLREI-THDH5BEEORRERRT S, EREULT, *ho
DB ODVITEFERNILNSI CE R EST, MLETOAXKKEEY OA
ZFRBOUERRBEREZFR2HOVCTIT> 2EBH XS, Li,at,bild
ek, HNE BEBHEKD (& 2VHY) OREEEOFHMRER
R BERWEEVIERRU

V-2 -8 XKH¥BEYABNOLY,as R UbBKE 2 XBE U T % ER
aXkBEERABOLY,EOHBAERY —8a, bWRUR &
X80-105c mOBAEHBEY OLL,bEW, BKERERVAOMHBEY
EBEEULUE (DB RHBEABREKN.92), FhoORITE, KR
BHEBYOBREXBUT VS &> TH 3. UHURNS, Zo0io
X TCW, HEBEBRPEFEEULU D Re KEEAEZRRED 6 KB K
Ao YHABOLY,EDO - ME, BRKRKBOHBRY O
ghkRBEGXrOBEOHEKRE NI S (BIV-8a, b,
EXO0-65cmBTOEXKAHODbXEORAWE, AURXOH
FRBOEDB T LAFETRAUVLTIHEALUTVEZ ED S, KTUER
S EHOELFERDPOEFTHLEL L>TWVWIEEEZ S EBHEKXRS (KV
—8c). L¥,ak,b¥fHE > A2 HMYEHOKMSLPOERLDODEENR
B4R W, db oK W R O JE HE 8 Y (Nagao and Nakashima, 1991C)¢&
HA#E, ~N—-Y Y7, TR AEFRUVERREHEAY (BVIEZH)
WOV THBEIXNh TV, EBX110cmDEKABOLE, b¥E X, X
V-—9a, bOoME» > FTHITZELEVETHZ Y, RWEBWI 7
CtoBOM@BURENRNTEY (IV—-—8a, ¢c)e ZOFRWE, IO
[I0cmOHBY P LOBRERXTEFB LI EDS, NEOXE
twksb0eEaodohs Thih, 8XRHOLLbMEW, & 3@
KoMDY DEE, ILEHFRERBVFIIMUCTC—ELEEU LS,
AKLBRL>TEXRIAhTWVWB EEX S22 E&DBHXK S

¥~ 3 el
AETW, BEIELEEKRE AL, WIRT@RAMUTL S &K

_91 ~




KR ABEERDFRBOROW T WHMU T, % REEEE
PHVABBEERT UL COBWMWE &> THEU LT K HKY
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OHE, UTOENH S H IR >

1) AMEFER > THEURFR, HIE KBELOKBEM OB
KRB OLE,ab, b3 EOR VB UBE L L 3 EHFEEE, W3 %REE
tTd»Y9, BEEOEKANOBREREZTIVBBUT TD - ko

2) cOFFEW, WERTHMNIZZIENTERLVAARBEERY
XKRBOLTHREOERRIET 52 & BT X R

MEOHBEW, AWEEEAL, GRERVOBRHHELUH»
TEMREERTAIENTEZIERRBUTL 5,

3) akRBrEen AR oR O EW, Fw, HBRYOMEKXF
KOBFHER EZDOTHY, RN MBRkKkoBHEMD &0y -—
Mo 5 sBREORELS5 X 3 |
BEEMBL AT, AWNTEEALVIIERES T, # LTl H®
woakRBOROWECBEUT, HEFTHHAhTLEIIY LI EE
B A OVTORNBERNERCUNTLIVBEZ UL EBG CWE T
32 &MT R 3,
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Table V-2 Replicate colorimetric determinations of powdered
samples of brown, dark brown, greenish gray marine sediments and
orange goethite.
Color Sample Number Average value
of [k aX b*
measurement
Brown East Pacific
0= 2cm 5 57. 9+0, 4 3. 63+0. 07 16. 0+0.
38— 40cm 6 57, %0, 2 4. 17+0. 08 16, 1440,
Japan Sea
11- 12cm 4 bB. 3*0. 8 2.43+0. 06 13. 0+0.
Dark brown Japan Sea
23= Z4cm 4 42. 3+0. 3 2. 36+0. 04 7. B0,
24— 2b5cm 4 42. 9+0. 2 2., 52+0. 086 8. 6+0.
Greenish Suruga Bay
gray 34— 3boem 4 58. 8+0. 2 -0, 80+0. Ub B. T30,
79— 8lcm 7 59. 2+0. 4 <~ 5T40, U 5. 4+0.
99—-101cm 4 58. 1+0. 3 . Ti+U,. D6 5. 0+0.
Orange Goethite 7 49, 74+0. 4 10.4 #0. 3 24, 5*0.
a: Standard deviations are shown for the three values.
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Table V-3 Replicate

greenish gray color

wet sediment samples

colorimetric determinations of

(Munsell notation, 5. 8G 3,370, 2)

at 69-71 cm depth from Suruga Bay.

L aX b

a5, 2 ~1. b8 -0. 29

34. 8 =1.61 =}, 26

34..2 -1.61 =0, 21

34,2 *1: B3 =0. 23
Mean

34, 6+0, 4% =1.61+0,02% -0.26+0, 022

a;

Standard deviations of four determinations.
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Table V-4

LXaxXb* values for

the

three

sediment

samples

Suruga Bay before and after drying and also after water

to the samples C.

from

addition

Sample Procedure Water Lk a¥ b
depth content
Ccm) (%>
34- 36 A Original wet (33. D 39. 0 -1. 64 2. 24
Water addition 1  45.3 36. 4 ~-1.12 3. 91
Water sddition 2  27.9 38. 5 -1, 11 3. 40
B 40°C dry 0. 3 58. 6 ~{J, 83 5.75
C 110°C dry e 59. 9 -0. 57 5. 85
79- 81 A Original wet 31. 8 8% 3 -1. 49 0.48
Water addition 39. 0 38. 4 —0. 88 3. 46
B  40°C dry 0. 3 58. 4 -0. 57 5.13
GL110%Cdpy e 60. 0 -0. 31 5. 74
99-101 A Original wet 26. 7 39.0 ~1. 56 1. 46
Water addition 26. 9 38. 9 -1. 64 3. 40
B 40°C dry 0.7 58. 1 -0. 78 5.14
C 110°C dry s 58. 6 -0. 50 5. 20
Blanket shows uncertain data, because pore water in the sediment

is leaked from acrylic package during transport of the sample

the laboratory on land.




Table V-5

Average LXaXbX values of orange

gray pyrite with various grain sizes.

goethite and

Grain size

Average value

(um) Lk aXx b

Goethite

20~ 37 44.8+40.92° 7. 38+0. 042 185,140, 49

37— 46 44, 9+0. 12 7. 68+0. 062 15. 5+0. 22

46— 74 45,°540,'1° To8440,702% 15. 5+0. 22

74-149 44. 6+0, 32 To6840. 219 fB 140074
Pyrite

<37 40. 7+0. 6%  -1.33+0. 04P 2. 5+0. 2P

74-149 44. 548, 4%  ~1,8340.08° 2. 9+0. 1°¢
Standard deviations of four C(a), ten (b) and eight

determinations are shown.

dark

(c)




Figure captions

Fig. V=1 Illustration of a colorimeter probe (Minolta CR-200)

used for color measurement of marine sediments and shematic

diagram of optical system of this colorimeter.

Fig, V=2 Illustration of the concept of three dimentional LaXbx
color space. This is uniform and perceptive color space, SO0 is
recommended by CIE (International Commission on Illumination) for
the color description. L% is psychometric lightness. a¥ and b

are psychometric chromaticness.

Fig. v=a Diffuse reflectance spectra of powdered marine
sediments, manganese nodule and manganese dioxide reagent
samples. Numbers with bars indicate level of certain
transmittance values (% unit). Alphabets with numbers indicate

sampling sites and subbottom depths as follows:
E24; Pagt Pacifie, 2426 em

J19;: Japan Sea, 19-20 c¢cm

J23: Japan Sea, 23—24 cm

J39; Japan Sea, 39-40 cm

S34; Suruga Bay, 34-36 cm
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Fig. V—4 LX—axX (a), L*—bX% (b) and bX—aX% (¢) diagrams of the

powdered sediment samples and manganese oxides, measured by a
colorimeter (Minolta Chroma Meter CR—-200).

o ;3 Brown color sediments from Japan Sea

¢ ; Dark brown color sediments from Japan Sea

A ; Greenish gray color sediments from the Japan Sea

: Brown color sediments from East Pacific

O ; Greenish gray color sediments from Suruga Bay

A ; Black color manganese oxides

Fig. V=5 Photograph of a gravity core sample from Suruga Bay
split into half with a stainless steel knife. Right side
indicates top of the sediments and light side indicates bottom of

the sediments.

Fig. V-6 Color description by visual observation and L (&), ax
(0) and b (M values measured by the colorimetry as a function

of subbottom depth of the original wet sediment core samples from

Suruga Bay.
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Fig. V-7 LXaxbX values of original wet (A) and powdered sediment

samples dried at 40°C (B) and 110°C (C) (Figs. a, b and <¢), and
water contents (Fig. d) for the sediments from Suruga Bay as a
function of the subbottom depth. Water contents 1 are the sums

of the weight loss by dring at 40°C and 110 %0 (total water

content). Water <contents 2 indicate the difference of weight
loss between drying temperature at 40°C and 110°C. Broken line
in Fig. d shows uncertain data, because pore water in the upper

sediments is leaked from acrylic package during transport of the

sample to the laboratory on land.

Fig., V-8 Relations between water contents and L* values (a) and
b values (b) of original wet sediment samples from Suruga Bay.
®; at 80—-105 cm depth

]; at 0-75 cm and 110 c¢cm depth
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R,

BVIE BRHEBYOBBEH, < 2H2oBIk

fRHEBEYE, Y -4 Kt KR KB FROLDUEIK
ARlhBREULUTCVL 2, WEHHEPOROZHMAESHE, ML, AN -
N, BEBAILY I A BHEY SHEI2HAYOKDRBREHSOMEH
REeBR Lo THRZIBZEBHS >N TV S, T, WEHEMPWOK
HEAMOBOELINEEP oAFBREI»Y THELKECZY, Th
d, B$EIVHYOMMNBEOEHGEBLEARBOELWL &K 5 T
hoDEERBOTI R EsTHBZ B EEZ N TWS (Lynn and
Bonatti, 1965, Berner, 1964, 1970a, 1970b, Lyle, 1983)
COETWR], BEVETRBULREBEAEFRZRHLVIBEOWE IR R
AL, R AERBEom KR E2WEL, & XTI VEECOD
B e BT Uk X3, tELHEBULULMBROEBRYABOE, R
-G @ -EFRAANT PLEFRAAXNTZ P AL RWMEL, & TV
H Y OBHEFEREOME RIT - ke

VI—- 1 & & E G
Vi-1-13#&3%

GEHBYRA B, FEVETHBLEHKRGEHMRY, XRIBKFF
WY EI0TSE R ERAKFEABAKI-T8-3XRMBLEB L THERU 2N
—y vy HEw(53° 32.4°N, 177° 15.8’E, K % 3930m), 198
SE R EET AR S AKT-83-9XRMBEBLTHERRULRFAEHLEMY
(35° 30.8°N, 139° 53.0’E,kK&E22m)% H b &,

VI-1-—-2%4H5i%
GRHBYWODARBOBOWE L EA -—TH-LEHFNANT L
LOWER BEVERIEHULZGKTIT =k
GRHEBEYOLFAE XL MY FA (1983) D kWK o .
I0CTHBEBRRURZBAABZZERT, 6 %EFBMBW T30 M ik &
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2 Uk (extraction A)e CZOHHFTWR, KBESKHITIEDIOA
A ORBBAIOILFERS BB HU T S (Chester and Huges, 1967
dessier et al o 19789 Tsunogai et al., 1979). ¥R EZF WX 110°C
TEBR®ER X/ I7ABTHHUL (sample A)e ZFORB W 1 MIE
ME PO Y L7I2068%HBEBREZ2VAh, ZEHRHT302MKLE
5 Uk (extraction B)o Z OHETIUEH, BELYWIPOILFEND P E
H U T % (Chester and Huges, 1967, Tessier et al., 19789,
Tsunogai et al., 1979) . ® &I, 110CTERBULU LK BEX/
AR THBU R (Sample B
ChoibtENEMBEOOAXRBRLZD>VT, & %4 -8 - &k
AN PLEBRBANT P L EWEL R @EERD OB KA K O
FAANRNT P LW, BEREHECE->TT -V I EBHUFNSD LB
(HAXHHJIR-3505) 2 H WV THMEU .

=

R BB

Lo - I WRHEMY OB (L, bR U bEE) ©BE S A
SEHPEU R EREMY O BEEH KRB O L, at, bHE O 8 B H
HEVI-1 R Ub. MEGREL S 3HAGEMY (a), ~-
U Y S (b)) OLi,at, biERBEIRHUTHRY O F &
Boh kN BREMCEEIFAUEOHMBRHNO KRB AFE (c)
P EEE (d) OES, BEACELRABARD o ke H AW H
MYy BsBLT, HIRXBOHED (23-26.5cm) L¥,b¥{E X, ®E D
S HREHENTEVWETS 3. HABER-YYTHEBLT, #HH&
DM KRB Dak b EW, KBEOHBMW L THV. *h, 4D
DHRRE Oat,biEWE, KBEEHMS>EV AR FEOMMEHMMUT
n 3. ThWi ThoOHEW Liatbt0 kS BREONI X -
S AEHWEL P GERERMVOBOREELEEEN RS T &

=

MTEXBZZERRABUTL %

~Fld-




=

Vi-2-2@RHEBYDOBEYE, < 2H2>oBK
mMEIPOHAFIIM»PITOVL EOBKHEBEY OB HMEEIL
F, —HREEBHETHh Z2LOMBRIBRLCIIIIVIFIIPBEODEEY L
SGOFENRRBROERC B EHFWHIHL TETWLS (Lynn and

Bonatti, 1965, Berner, 1964, 19?03, 1970b, Lyle, 1983), 2 @
RHEE2BRE T 5D WERHEEY OLE, a* bkil © 8 B 5 4 & < ¥
H Y, BEBOHMBEBLS AR LU R
PRYOEBOEILIBU I EHAGBHHRAD W DODWVT, Lk¥,ak,bd
BERIYHY, BEEBEOHRBELAE2LELELUEL (IVI-2), HJR
BEOHMBMYOIVHEBUIBRTHINT, REOEBDI1 BBES
"AETH B (BMRE M, 1985), YYAVABNBLEY R A
O HEEW23-26.5c mit, L¥,a%, bl B KV ELIFEHEE2RF > TV %,
Fh, #X260.5-29c mOFBOHEYODXELHEERWE, T HHLO
| KgeaxEFRFraOMBY IR TaED ok KEGHMRY Oak,b
tE W, REOHMP OB TED > ke
HA@BHMBYOSEBRFILXLHULTEET —ETH 5N, LFD
HiORE, KBEOHBDWOYF A BEBLOBESENREB L EY
Ao LLRERTEVZESBHIHAh TS (BIKR, AIE).
ChoORBW, R, HEPRBERBFEOWKHEMY OLE,ak, bk
BEoxss, <HY BEeEBEZThs>0btFFEROEILOER R
20 TWVWEIERBRKEUTL %
WK EYOR Y YA VEBEtOEEMBEARE RV -

7

4

3, ADES3SRFTHhBOF-9R2TOYIPT BRI ERE THANR
EEH MY, < YHYBILLYOLY,ak,b¥EE Zh oDV VER
o BBEEVI-3a, b, cWARULUR BVI-3a%2RTH-LD
RESW, ZFRCEIJFRBOBREMVWERRBOI T RIEY O
Ly, vy HyaBrAORBBEBWRMHBAERIFEL . %
OHEBHEKEE SDEEIKXRTRD R
Mn (%)=20200x10'9'”77L, ré=0.88
EFREREBOMBY UL NV Y TBORBEERY (KX

153




B EEERRRRRRRE

20-30cm) NDLELEOEBLREO>» TWE3 ES>3REAEX 3, Thix, N
UV BREBUEBEY I OAEAYRE Y 1 F (AN -1L) EEBHO
KgBaoBMPYLLIENXTI Y YFLEWL S ERE (Lisitizin,1972,
Tesunogai ef als; WINNE Lo THBE IT S Z2 VTR B, TTHERS,
AN-LEEBEPELES WEHEBMBPYOBIH->-EIRY (H, ™
B OHRY, AN-LEETI% LxE82.2) HEMIGI KX 3ZH» S
Td %, ULELEOBERLIY HAGBHHBYPORE BT REBEOH K
| (L) WA W, R UFVvaBOEMR E>THRI > TV 3 EH
2 o N %
xfa, BUYRE RKRBREOHEMEMPYoOatfEth oD 2V IH 2
EEBERGMHMBEBBEREIREI AR ke —H, BREBOIVHVERILY,
EFRBOHBYERYFTVAENO0. 6% ULEORE WK MM
| ObkERWE, TYHYEEBECAOKREBERBB RMEEIH S h ko
| 2OBMEUNTORTES L 5
Mty i £ =7 b LR k. re=0.97
xt, EHURE Koz HEMYWAB OLEa%,b¥E & &8 8
OMBWE, RVI—-4a, b, cWKRUhR WMKEKHMBEYOLIELE 8
BEoBMRBERBIRER>»WHh B> Re —H, FREETREO®KH K

WMOaki & BB (2.5-8.0%) W, EOMBBEAMBEFEELUL e %
OHBEUTOIIRRIT I ENTED

a$=0.49xFe(%)4+0.51, ré=0,82
O H B W, %/J\E%@?it«i&cfﬂ%&)to U, HABHEHED O
2 5B, #X0-1lcmé&26.5-28c m, COBBRIRSTWEE oD

o he —fpW, WHEYWERBTW, WHEREBYOLMEOHKIFH
BBLTW3, Fh, H2.5-28cmo WL, BE &FKRQEK
RMEBRBBBREI > T3 (BR&/AMIL,1985). TR, & I I
YLUNOBAOEBR Lo TatE B KSR R EF X 6N 5 (H %
E, BRYWRE). UEORHRE FBECEITRBOBEHEMY O
At (FONITI A - =) B, FRUHEEBRLI->TXBEBITHLTL S

ERIRMBEUTL S
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R,

RYHAZEEMWL., 1 %UTORBOWKHKEMY (HABEKEO
lcemBBRS) Ob¥EWE, B ECHMEMBMEBSEET 32 (RIVI- 4 ¢)
s TOMHEMKERIE, H/DHEHEETAEL L

b¥=1.09xFe(%)+8.63, r2=0,83
RVI-3c&¢BVI-4cR2EBULEBESR RXBEEIREOHEKH
MY ObkEW, % IXYHIJELDTOIDRMEBEMRS 22 &N

HoeobRok: 1) I2HEENO. BRXLUTOREODHKH

HYOMMEL B BEORMCIEHRMEREEEST 5, 2) VI

ABENO0. B%—1. 1 %Y0XBOHKKEBEY ObLEW, &V
VEAE HHBBERMBEET S, 3) ETFTRBOWEKEMEY O bk
1 R EBECHEKEHKYREEHBERBEET 5 Zh 60

R RBECETFTRBOBRUEBMYOBRBBON I X —F — (b¥E)
W, FRB LI VHVEBRI>TXBMBETHLTVWEIERFITRUT
W 3B,

Ko EPE #$SeBOHEHBKELVLTO2220HBA» o W0 »
RO hTohk (IVI-4b, ¢c). BEKEBMYORE» o XIFE
ANDOBEBBOFEILE, HEHMA»>OIHABTIRLIS DKL S EH
x» > TW 3 (Lyle, 1983), @BRMEMBMPORKREANE, BRERMIWEAN
£ 54 PPAEABED LD WKL, (Fe S2) (Berner, 1964, 197
0a, 1970b) 7 o at+ 4 b+, Y EH AL, BREOIDIREHY
A BESYWDODSES (Sverdrup et al., 1942, Hathaway, 1979) & &
Z2HDEEhhTV3 kEL RBREOEKHEED»S>OT LD
vHE®WwE, geRrOoOBFENFELTCV LRI EM®» S (0rr and
Grady, 1957, Hodgson and Baker, 1967, Ishiwatari, 1976,
Nakashima et al., 1989), REORBFOAMHEE LT ET 32 L U
TERV.e Thwwz, 2°20HFREH» cORKBBEOHERY O I L
3, REE Ok, b L2 XML TV SHE TN, KEBOak biE 2 IR
LTWLWARAFERERoTWVWRZIER KIS EZT RSN %

V-2 -3WRHBEYDOHKEI YN Y OFAELER
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EREBMPYOBRIBR UL TVLVIEZEBE IO EIH$ER YT YDIb¥®
Rz @#HANSI R, BERHWILEZEHLBEBEE2ERBALTEORBEOHK Y
ERNR=-DY T BOKEBEEMBEBYIC >V TITL, FOHEEN®KDE,
BH - H-EKRNAXT P, FH AN PILEWEUL R

LEATHAOE B KRB OLs,af, bkfE W, HVI- 1 R R
6 %HH 1IMEBREFLFYLZ7IVHHBROKBREBOHHEY O
L¥,a%,b¥{E X, 2 HEBFEHOHB (lnitial sample) W& — M 7§
2ME2RUR —7/H REBEOHBKUEHEDWOEEG BMILYERRO
sample B OL¥E W Initial sampleX® sampleB W HANTEH WVWHEZR U
e WUABTIhEZE-EEIT-RLER, BIL IS 7YVarovy
HagEBWE, 9310ug/ g, 22X HEBDK% R HED TV B (
NE, 1985), R YN YBIADUE —MUBETHZ I EBMS AT
W3, Thwzx, ZhoOHERWE, 1MEBEFILIFY LY I
HEBEEFROAXBOLYEOR LR, A OBILYOBEBMBWC K > T
ZohIERRBEULTL 3 |

IMEBEFLF YL I VB EROEZER KK (sanple
B)Dak,biB i, BEH OB Esanple ADBEIZEEXRT®E K R - kW,
a¥— k¥ A 7S LORBOHBMPYOEBK L EE EF > TS (akf@
1-4.5,b%fE 10-17TO & @) (BVEOHYV —4 b, c). AbLFn Mk
DR KEE Bty YABEISIVaoOogagRWE, EhH
40509, 0. 890 m e L e H S (K 18Ry ~E R, T
MEBEF L YL I VHEBEFROFRBEOWKHEMY ©ak,bkE
OFEILY, $BItYWoBEBMBLLEIBZIEEION S, T, 1MIERE
F LR Yy L7 yiidEBEROHMY OB LVEREE, BEIRILDY
A BMET SV IV OREE o TEOUEREATY 5 &% %
5 h 3.

6 U BRMEE IMEBEFLEY LY I VHHEROKEREOH
MW OLE,at,biEW, SVORBOBEBEEIEZ -—HULUTWVLWE (XV -
1), 2hoOHBEBYWOr A BENLYDOIZII7YaroskEINL4I
L PO ESISRBEIAEYPSII VAR LA EZTZ>N TV S
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(Tessier et al., 1979, M ® & F A, 1983), WHEHMBEY O N 4
240 HITHY FHEYE SHT--REBEFOXY LT IV
MBREBLCIIMBBEFELR A>T 7Y v 7 8h RV ERERI N
TWwad CTessier et all. ) 198 ) L TR B A MWEOBERR & 3 1L,
ThoDOHERWE, N4 4 P30V EBROBEDHREMRY O K
BERZRXBUTLE ELISEREHRR2EIBET 20 DTH %
EBRWALFEDPEHBERITo RMNBRORBOHEHEAYW O EH — T H -
EFNEEOEBERF AN PLEBERVI-B WK U R EEKFEHE
OHREZOBBKEHEYCHEU T, Jﬁ@ﬁi}%ﬁ??ﬁ@samplel\@Hﬁ’éﬁfiﬁﬁ
AR PLRABUORBOZINZ P LEEER—-RU TV 3, — A,
MR A Blsample BOWBERHF AN P L, SFWOHAB (Initial
sample)& sample AW VWU THHBRAIFIL2EBHLEE IR > TL %
— W, RIHAI)Va-NEIIVHIRBREDE TUH2EHLH» G
THhROVBOLUIBENMBFAEL TW S (Nagao and Nakashima,1991b) .
ThWw i, sampleBOHBERFEFOHEMEIT, BILWT 537 Y aro
RYHNVOBEBRC > THUREE X S h 3

sampleA D> B E25lWhEANY PLWIWE, 420,490,620,900n m
W NEBELELVLE (IVI-5). EThold, "NIF¥ALA PRV -F
A PDEDREBEYWDFe? -Fe? ORPTFORHHKE —HUTL B (
Adams, 1975, Manceau et al., 1985)., & %, BMILVWEBEMBR RO
sample BOHFEH AN PILDO3400cm 'O HMBEWR, =40 E &
sample AW HANRXTRADU e ZOHMPFWE, -OHEH0DFTEIWK &L -
TH U 35OT S %5 Cldesey 19755 Manceau et al., 18985). %
hwx, WMEMXBEYWOBILYW IS 7 Yaryog&r 2Rk BRI
MdZ3VEKBIELWEUVUTEAEU TCTLSAEENE X S5 h %
N=—Y YT HORBBEBYEEY ODsanple A& B OEN — 0 ] — ¥ 5K
AN b L BETOABOANI P L EEFE B UTOL R 2O
HE WERHBEYONRBEBIEKBRESRKRILW T 57V 3 2ol
RHEEBIARBRLVELIERHAEIXFULTL %
AeEomEHEYOILERERE FT¥ -4 F (a-FellH) &
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NI Y 4P (Fe2lsz) EEFEZX B5h TW3 (Caroll, 1958), ¥ BB X
ROANITALAPEFR>EL, Y-V 4 PR HEB>SEFLVETD 5. %
hwx, HBEEHEPVORBRILEXSZY -V L4 PEAIILIOFS
RBEEANDILRYD, TEFXEIREALTEL>OHYWET LI F R R
EAHDERRBOBEWE UL ZTORHBEW, at-biV I TLRLU R
(BIIVI-6). XA VEENLI. 1BUTORXRBOBKEHEY O
a XIEE, ThoobifEE EOMHBEMEMRBEFELEL L. £ 0 HKWE,
INEERBIEIWR K o TR D R

b¥=1.7a%+9.0, re=0.85
hoDRBOHMBVOT -YWR, Y- PET7NLITORSA
fHmHhRYEVKIRHAILS BHUMMEB, LRXKEFOIF
SHBIPREOREBOAFHERPYPEVI 2POH>EWVWY —EY
PRO2DVTHEFEEULERL (BVI- 6, Nagao and Nakashima, 1991c)
Thwzx, ZZTHMRULABEKEBRDY Oaxfg &b¥ER, 7V -5 4
PO EXDIDRB|ARKBEYPR LI TXB I TWE EHZEX B EMNTE
%o

S, s i

o]

VI— 3 % & ®
EEEEELOBL LM RH MY OB E LD, BHED SN
B ORBEOBELORELANZ 2D, FNE, HAWE N
— Yy, EHRATHHEMVODARBEEA S A L O R
DT O &EBHE»ER> R
DVEBECETRAOBREEMDOWE (LHE) BEw, BILUEOD
YA YRR STCHBER TS,

NEE - EFRBOBKEMDOBHORON I A — % — (akfl)
dEw, BILMBEY A BMEROBRE>TER S A TL 3.
NABEETREOBRERAMO BHOED N I X — % — (bfl)
LT OLES CHBYORBE L > CXRETHRER S a)EY R
B OHMY ObEE, BUEVWEOI YT YR E>TEBEATL %
T YAV AEBO. 6%-1. 1%DRBOHRMWOZE, b

o i e




ERBEDROT Y5 Y &
EhTVAB; DYYHYAENO. BRLUTOWKERY O SE A,
PAE R BIEMBE E r A RBEROB L & > CHXE SO T L 35
UEOERIY, RUFUBAEMBETREOHBW O LE,af, bt
BERBOEBMYOL XEE2 XM UT VI EEL SR B, TV H Y
SEN L. 1%LUTORCOWRBEMY Oat,briEE, BILWEE

BItYWRETYF 1 BEROH L > THXE

A BMERBODB UL TEXBRBIThTVLVEEEI O 3, ZTh s 08I,
RAANRY PLEEN-TH-EFARARNT P LOBERIY, F
KBUEBEUVTHEAELUTL AR EZE A DN 3. BEMCAT, 20N
BReaolERE, @BSEERAVOS 3K SO EHBEANS N (E
RAKEUTHES 2 & W TEBTMEENS 5
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Figure captions

Fig. VI-1 Descriptive stratigraphic log, and vertical profiles
of L* wvalue (A), aX value (@ and b* value (W) for powdered
marine sediments from the Japan Sea, Bering Sea, East Pacific

and Tokyo Bay.

Fig. Vel2:  Descriptive stratigraphic dog,: and. vertical ., profiles
of LXa*b* values, iron and manganese contents in the Japan Sea

sediments. The data of manganese <contents were taken from

iﬁﬂ{,d\d} (1985).

Fig. Va3 L-Mn (a), a%-Mn (b) and bX¥-Mn (¢) diagrams of the

powdered marine sediments and manganese oxides. Symbols in this
figure are the same as Figure 1. The data of manganese contents
in marine sediments were taken from Tsunogai et al. (1979,
Kitano et al. (1980) (this sediment core from Tokyo Bay was
collected at near Stn. 2 in this study), /NE  (1985) and ¥R,
MY (1885). The content of manganese crust was taken from
F NN (1986),

g -




Fig. Vi-4 L¥-Fe (a), a%-Fe (b) and bX%-Fe (¢) diagrams of the

powdered marine sediments. Symbols in this figure are the same
as Figure ' 1. The data of manganese contents were taken from
Tsunogai et al. (1878), Kitano et al. (1980), INE (18985 and

BEOR N 1985).

Fig. VI-5 Diffuse reflectance spectra of brown sediment (24—-26
cm depth) from East Pacific before'and after sequential selective
chemical extraction. Sample A is a powdered sediment after the
HOAc treatment. Sample B is a powdered sediment after the HOAc

treatment and then the NHQOH'HCI—HOAC treatment.

Fig. VI-6 An aX-b% diagram for the colors of the brown marine
sediments from Japan Sea (o), Bering Sea (O0) and East Pacific
e The dashed line and dotted line indicate colors of wvarious
contents of goethite and hemetite in alpha—alumina, respectively.
The‘data of colors for hematite and goethite are taken from Nagao

and Nakashima (18810C).
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