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XRF Zo2AUE o] &8t F 3 AA(AL Ca, Fe, Mn, Ti, Ba) @ vlZA(Ph, St, V, Zr, Zn)
S 2 mm A0 EASHTE XRF 229 4 58 ATer] Aste Fd TR
FAEE AFHsto] ICP-AES A4S Atk XRF ZojAlu 9} ICP-AES &3 ¢ke] AaAl4
£ Mn (@ > 089) AY3HE Aoz vk 2eh} F 24319 £A49 B E S fAS
v 5 AE Ao o8 BFE EFA wakel 79 gk MwAl Bl 2 52 (Facies 1, Facies I,
Facies o)A F81g 2olE BTh 8|2 2 34 AA7 5353 BC08-02-059 BC8-02-139 4
© HAN o F3d MwAl vle] W3yl Bop, HAAY AAV AEEFOR FHolHl BCOs-
02-02, BC08-02-09 28]3 BC08-02-109 % Hol&el Mw/Al Bl7} vehgde) 2 B340 A2 &%
Aol HAEY 41389 874 W3l daiA zAEA, 4259 A0 EXFy e §E5 A
E850] J3g e AoE eyt

FQ0{ : XRF 227\, 184 B4, C-C 7Y, Y4/Al ¥

ABSTRACT : The XRF core scanner was used to analyze high resolution chemical elements in deep
sea sediment cores from Clarion-Clipperton fracture zone of the northeastern Pacific. Comparison of
data estimated by the XRF core scanner with ICP-AES showed relatively weak correlation coefficients
between elements (especially Ba, Pb, Sr, Zr) except for Mn contents (" > 0.89). However down-core
variations of most elements seemed to be well matched each other and furthermore, XRF core scanner
data reflected changes of sedimentary facies characterized by sediment colors. Mn/Al ratio dramatically
changed at boundaries of facies in BC08-02-05 and BC08-02-13 but progressive changes occured in
BC08-02-02, BC08-02-09 and BC08-02-10 where the sediments have been affected by bioturbations.
The difference of Mn/Al ratio in each facies (Facies I, Facies II, Facies III) has been caused by redox
condition of depositional environment. Vertical change of Mn/Al ratio were divided into two types
probably affected by activities of benthic organisms in the study area.
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A HAE xdH d2EL HAHE 2y
A, HA8A, sl 2 - 388 £3 S 9
3 akolg FHAM, FANE W Qa9 £A2<
g dshe 1EYRd 2 45 297w
o A7l 853 tHCalvert and Pedersen,
1993; Piper and Isaacs, 1996; Matthai et al., 1998;
Fisher et al., 1999; Morford and Emerson, 1999;
Riihlemann er al., 1999; Wehausen et al., 2000;
Yang et al., 2003; Nameroff et al., 2004; Francoise
et al., 2005; Pujol et al., 2006; Sangiorgi et al.,
2006; Jimenez-Espejo et al., 2007; Mirz et al.,
2009).

HAD7HA F4A 8 W 94 B4e A48 3A
& Ad RANEE XA 3 E47)(XRD), XA ¥
FEH7IXRF), FEAREe20t YREB7|(ICP-
AES) 59 ZBE o839 £439)tHCroudace
and Gilligan, 1990; Cook et al., 1997; 4217 9,
2004; A4 9], 2007; Bayon e al., 2007). )&
T RAE AHARE BANA 208E A
ol A, AR HAo] Baste) odo) A
Aol A

FAE A A A4 Qo] HHE 4 o
& FE Y £ I8 XRF Io|2ids
19883 A& /MEE ol 2 em 149 FAAE Y
Y2E ZAsgon, o] A&H At o3
T mm A A i F4o] 7HEtA HY
U(Jansen, 1998; Kido et al., 2006; Rothwell e
al., 2006; Dickmann et al., 2008). XRF 20 A7)
e 718 2ol vla) 2448 0 929 A
AU B IHPER AT 5 93 vuy
BNE FYPTFoN BAR HHA ) T 5
A LAaAE AA YR L Y 5 9=
Aol Ytk B8 XRF FZoj2E 3 e &
Aol ofsiA a7 wale 2Asl= T2
AEHE ¥R 94EL A 248 5 9ot
(Croudace er al,, 2006). 3}A/gH XRF 0} A1
< FANE U9 4" davt XA @ H)S
AR AEE 2T u AYHY ABejmE,
XRF ZA2ANR ZA3 A9E A AT A
&5t AdlAE AlEY FFH BHL Eef B
AAzst givlsle Zlo) F88t dutroz y)
20 58 WE ANee TENE 7 Y

Ao AgAel $¥om ALH/ND FIny

RE LTS X3

e

(A) 53 22 BEHQ Y48 o] 43ty B3}
g 4280 HE AHEE7] dEe vyl
AsE B¢ AU WE dye shssid
(Thomson et al., 1998; Rothwell et al, 2006,
Sangiorgi et al., 2006).

BeHEY Feee-2Y9E FYu(Clarion-
Clipperton fracture zone, C-C A %)= EH3Z &0
10 mmkyr ©l3tE 9 21 FAYEI} 63 o
2 Ry HEG YEE o503 4U HEE
o] A% 29 o|th(Miller and Mangini, 1980). &=
T AENY A FFE AT wgd o oF
H 47 BHE0 4 Yo 2AHY
(Miller and Mangini, 1980; A48 9], 2006).
o9} Zo] FHEo] ¥ AHBAA C-C AY9|
A g oA ¢ Hd W HA8A asle dF
st71 HsfiAe o AEe HE HHE U o
& 4ol d4Ho|rt, E A BEXE XRF I
N2IE ol g3t REHFYF C-C AHqA
AHE FANE W 449 18 2HL 5319
TAHAHQ HARH wstE AuHey

ME L

B droAe 20089 BFHBY C-C AYq
A AR 9AE HA7Box Coren)E o] 4351
AHE sHe FANEE AHESYHE ). &
FANEY Zole 250~410 mmo|™ HAEY
Ao o) 2~3709 E A d(Facies 1, Facies 11,
Facies 2.2 FEHT Facies [+ EE FAA
59 HAR) B3t ZA/YLAY FAF Y
AEAZo2 gogol ul¢ ¥} Facies s
Facies 19} Facies III Atold] ZA|dle HHZ=0 2
AZMo) MERY E3 o] VeEldth Facies NI
© Facies ITY} Facies 19 3h3o] 2= S4/97
A BAHZ0Z MERTE &30 Yehdtt BCS-
02-05, BC08-02-09, BCO8-02-10%) 4= Facies 19}
Facies II£ TA = dom, BC08-02-029 A+
Facies 13 Facies IMME A= ¢loh 28}
BC08-02-139 A= Facies I, Facies I 3|3
Facies II7} &7 UERATHIH 4).

HAE U 949 vsEdLe =499
THo] Ef3 AvaatechAte] XRF Foj A7 Au)
£ o] 839, 2 mm HACE FHAEY Ui
o7 MEE =43Py XRF ZolA BAaL
W AR VARG ARE deste] 2438

- 136 —



3]
4

25H

KR5S

g

10

-130

Fig. 1. Sampling location. Cores BC08-02-02, BCO8-
02-05 and BCO08-02-13 were collected in KRS area
while BC08-02-09 and BC08-02-10 were collected in
KR3 area.
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Table 1. Instrumental settings of the XRF core scanner

Acceleration Voltage

Core

10 kv 30 kv 50 kV
BC08-02-02 900 pA 1900 pA 1300 pA
BC08-02-05 900 pA 1900 pA 1500 pA
BC08-02-09 900 pA 1900 pA 1600 pA
BC08-02-10 900 nA 1900 nA 1500 pA
BC08-02-13 900 pA 1900 pA 1500 pA
Element Al, Ca, Ti, V, Zn, Sr, Pb Br, Zr

Mn, Fe

g3l 60 mm THAA 4354 YEldt XRF
I 2N FAE T EFHEH 10 mme] F3ho)
A XRF o270 9] &4 gke) u)$ @A Jeht
<, o|A& XRF ZolxY Z24A £89 9
A7} el AA 3 HHE0 gE e =4
g AFolt. o]H3 AL HAFol 9B {4
d 260 mm FAAE YERdT PbE A 93
XRF FZoAxY S FARILE EHA o]
33tE 60 mm T A FESHA WEksE o
<+ Bt pPbe A% XRF Zo|27lH =43

A4 g w2 TR WIS Koz ¥
5L ICP-AESE AT FlME o2 4459
BEIE FAHA 60 mm ol A WHEE Holth
(2% 2).

BC08-02-09= AL 71202 F7l9 g4
o2 FHEEY BC08-02-058 g8 F FAi o)
HAHon EH TR FREHA =
(I8 2). FAAE Y 949 FHEIE BCOS-
02-059F TFEA Mn3} FeS A 93t B A A o}
2 W3t FelEA #EHA Yt Mnd 3
AA Fi T HAgo] Holxdozw WIslE 70
~100 mmo) A HAHOo 7 7FAde AL Kol
M 100 mm °|3 A e WA YEhdT Fe= Mn
ol A Yehd EFoA 2o ANHog =7}
St AdS Bt BC08-02-0994 Mni} FeE
AT T2 dasL HAN B ¥l 3l
A YERLA] oL Badl A¢ F HANo] &
3E RE ofgolA F7HgT. BC08-02-099) A =
BC08-02-059}= THEA Pb o] % Ba, V 18
I Zrl A 5 XRF I 2 ICP-AES &4 2}
85749 EUA/ e Bal: F HAZo &

FREAA i) AFE Holn, Pbot Zr U
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Fig. 2. Comparison of analyzed data (BC08-02-05 and BC08-02-09) by ICP-AES and XRF Core Scanner. The
red dots represent data using ICP-AES (lower axis) and black dots represent XRF Core Scanner (upper axis).

A dASA gEth vel A2 ICP-AES
4o o3t wWal7l YelgAul, XREF 2] 270

o

A4 A5 M = HE} %JEM H394=8
ICP-AESS} XRF oAU 249 gro] &
HAH Wslge) = FASHA Jebdthag 2). 1
gy 5 B4 g A3ASE 0.89 014 Mad
Aelat el Yatd AAASE WS B
3k, 53] Al Ba, Pb, V= 030 ©|3t& mj¢
E}(:l% 3). olelg &4 3kl ol BC08-02-05
S} BC08-02-099] Facies 1|4 F2 uehdrha
@ 2). Facies 19A] 241 ko] 2foj= F448 U
o] S gol o YTL AL & o 71E&d
:rL"ﬂH ZAA Y E5o] YERE= Facies 19 84
< 70~80%% THE B Ao Hlg) EHrho|dE
9,] 2()08) XRF :ro%/\;}]q /\-]}\ Qx—ltf“] o
FFE XAS GOAAA BA o3 9907

223 THKido ef al., 2006; Tjallingii et al., 2007,
Weltje and Tjallingii, 2008). 398 F4AE 89
of B84 94 B4 oz ader FEI
BC08-02-059] 33 Zo| FEld HAZ 87
24 Jolx vAF FHAE EddAo] HH g
&9 o IS 71A F AthJansen e al.,
1998; Weltje and Tjallingii, 2008). =3+ ICP-AES
A Y SAYA T BARE e BYA 89
L2 AT Utk dVAHOR ICP-AESE %%
at7] 9lsiA @ WY AAEHAAE AxoR s,
A2 HHEY B4 o 34go| defd
(Scott, 1978; Cook et al., 1997; Dixon et al., 1997,
McKay o al., 1997). 53] ICP-AES9] Ez—%/g G
MRS % Ba, Pb, Sr, Zr9] AUiEEHAI} vl

2, F 71719 E4AFA BYA s} I%EM
© U4 YA o9} FYsIT} =g ICP-AES ¥4
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Fig. 3. Pair diagrams between XRF Core Scanner data (X-axis) and ICP-AES data (Y-axis). Filled dots represent

BC08-02-05 and blank dots represent BC08-02-09.
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(Calvert and Pedersen, 1993; Morford and Emerson,
1999).

BC08-02-02

BC08-02-029] E| A& FZo| Facies [0] 2
31, 40 mm T4 HolA OS2 Facies 7}
Facies 19 97242 Facies 119 YE9} &35 o]
AT}, Facies Il AEu @S EHo| YA £x3
I Facies 17} Facies 119] § A A7} ke £ &
ot BT AIR AFEE 7 949 41 B
X Facies [3} Facies 19 AA Bl 24
g HEE B & A dAEA sy
4). Mn/Al, Ba/Al Bl= Facies T4 Y3 40 mm
TN F43) 223 T oA 27lele Age
Holn, Ca/Al HI¥ Z FaciesS9 AANAN 34
o] F7tstE A oY= A WS B
U™ A Fe/Al, Ti/Al, Pb/Al, Sr/Al, V/AL, Zn/Al,
Zr/Al Bl Z} FaciesE9 AARAAM &L nE
Holil 11 AAR o&to| A Facies I9] Bl&) th
A 9A JElgth =8 Facies 119 9249
Facies II7} YEFUE 7450 cm, 100 cm)o| A&
Mn/Al, Ca/Al, Ti/Al, Ba/Al, St/Al, V/Al, Zr/Al H]
7F 543 ke Ago] Yeinithad 4).

BC08—-02-05

BC08-02-05+= #5- Facies 10] ¢g5H, 60
mm ©|3}o] FEE AAZ Facies 17} FAH o]
A2™ Facies I 4o AEwge] EFo] Ho)
W Mro/Al H1E A 93 25 Y94 HlE= Facies I3+
Facies 18] ZAA NN F437A Z718cH1d 4).
Mn/Al W= Facies 1914 ¥01} Facies HojA =
A% Zadle Y1, Fe/Al, Ca/Al, Ti/Al, Ba/Al,
Pb/Al, Sr/Al, V/AL, ZwAl, Zr/Al Y= AARL
A )8 Facies 13} Facies o)A BlZ3d QAFsict
(19 4.

BC08-02-09

BC08-02-09+= & Facies 10] 2gEo] glo
B 50 mm ©|3}2 Facies II7} Facies 13+ &o]# 0.
2 &= Yedt(2¥ 4). Mw/Al ¥ Facies 1
WA I 50 mm o|Bkof A ZFAstr] AFFES 250
mm ©|3}e)A dAEA FAHCL Fe/Al, CaAl
Ti/AL Ba/Al, Pb/Al, St/Al, V/AL, Zn/Al, Zi/Al Bl=
50 mm ©J3 A 250 mm7tA] <kt 27 AU o
g A Holn 250 mm ©)3toA Z7bste

-ged

L

A

o] YERTH1E 4).

BC08—02-10

BC08-02-102 E%9] Facies I0] WdHo 9o
™ 100 mm ©|3}2 AEZ T & o] 9+ Facies
19l Facies I §2E0o] T o] UYeldth(1d 4).
BC08-02-109 A &= th& FAAZSE= 9 FYF
HHHQ Facies [ WA E F4% W3 E B}
ol W= XRF 227 259 30 mm
TR AlY FA3 3 Jehte wig,
ICP-AES A&9AM = FY 3t Wzt Jeh
A Fer), mebA 30 mm 7Y W@slEAL A
A &7 AaiME 71 B35 8A48/R
582 A7 Basth. M/Al BE Facies |
A w3 HAZF AANA Zadte A¢E B
o]% 150 mm o|stel s UAEA wolAT) W
B Fe/Al, Ca/Al, Ti/Al, Ba/Al, Pb/AlL, Sr/Al, V/AL
Zo/Al, Zr/Al BlE ZAARNA WErt YeEhg &
Facies II°lA Facies 13} f-AFSEAY %7 Z7)8)
= ALFE BAHIY 9).

BC08-02-13

BC08-02-13& & F4A S+ 2 Facies
I, Facies II, Facies IIE ©]Zo|4 e 4).
EZ5E 65 mm7FA = Facies I°] 250 9o
o, A5 ENA 225 mm7tA Facies 117} &4 3
t}. Facies 112 A¥= Facies 13 3}2E Facies
M7 A 4L 2 Facies IS 225 mm
ol&t5-8 JEhd BC08-02-02¢} 20| Facies INI

el Facies 17} ¥23 08 VeRdt:, BC0§-02-

132] Y4 ¥ Facies [ Facies 119 2 A o] A
FHEA Wadn a3y F gFEo] HojHo
2 I3 Facies 19} Facies MY AA A=
ER% e Holx gt MwAl HIE Facies
ol A Y31 Facies IOl A 718} Fe/Al, Ca/Al,
Ti/Al, Ba/Al, Pb/Al, Sr/Al, V/AL Zn/Al, Zr/Al ¥l
e A Pl AA A2 dAs . FAAEY
150 mm ©]3F FZholME 23]9 44 ¥ F7pb
e, ol HAZY fAZ Qs Ale]
A &39 232 FHIHIY 9.
ESHEYS XA
BC08-02-025 A9 ZE FAHA 59 Facies 1
AAE M/AL 817} 3 ATZ FARH vt
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Fig. 4. Vertical profiles of Al-normalized values in study cores.
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Facies 1¢] Mw/Al ¥]= 1 A% Facies 9] B8] =
or 6 ol Facies Mo ®ig) vtk o}
Mw/Al B¢ Zbol= HAEe] 7|9 B 98 2
HLrE dovt HAEY 719S AXE= TYAl
HlU AEAE S A XS BaAl Bl 5 O E 34
LR& AN ZEAE W37} 7 FA4A R
A 3A F& Ao Yyt weld BEemo
CC A9 HAE U Mn &F9 zlol= HAR
7194 Wt A2 ) As-39 AW
e Y22 &4 ¥ K(Calvert and Pedersen, 1993;
Mattahai ez al., 1998; Wehausen et al., 2000; Hendy
and Pedersen, 2005; Sangiorgi et al., 2006).

YPH 02 Mnd @AM E MnO9 FH)
2 IR EAE, FLSANME SE4
2 ZX% o)k WZ Vel Zno) A4S g F
Zd(oxic conditiom)o Al 24 E EA8H, 8
74 (anoxic condition), 3] 83} 3174 (sulfidic con-
dition)atol| A BaEH Agste] HABY B ¥
5% 53 #AtKCalvert and Pedersen, 1993; Piper
and Isaacs, 1996; Nameroff et al., 2004; Francoise
et al., 2005). Facies TI°] HAE A7|odE Mn/Al
H7F 3 V/AL W9} Z/Al Bl THE B A A ) H)
a ot o] HAANYZL AATFLY F S Aav)
FTH3 AU E Aew ARAT} Facies I §
A A7le M/AL BIZF AR B AN A v
V/Al ¥)$} Zn/Al B)7} Facies M Bl WA =o}
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