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WE 19954 5 A, 51 Ay 8 Lt E"RILKTF# CCAL21 HERTIRYIM 8 o0 RIER1L
S0 W HCHR, B A 22 18] BB F 4 A7 ER A E BT AR AR E (D, = 65cm, D, = 105cm) P B I
BRAEERTRAS, HRERTZSRMEBRT EWRAFRHXR, HARA, 5HRER
#1 (D, = 65cm) X R TER A A4 U, (Mn, Co, Cu, ALO,, Si0,) 1 U, (Fe, Ca, Co, Cu). 5K
RBERI X R TR A A N U, (Co) il U, (Mn, Fe, ALO,). /MNREEH RIS A A0 A
R B 2 R A i U A R Y I 4, 38 R B TE & Min, Co, Cufil Fe Y IR T X6 b 28
VLR, £ 52 S BERAT KRB K BB BB H B AR KW Gl By R
K ER 254k, L Co, Fe M1 Mn TR R ERGAE . TBMUR, 5SS REBHAT .
£ & BERNE BT TEZURY T2 AR RUE RS0 MRA R H 4.
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WIRLE MBS PH — N BEEFLTRARAEFTENEES TRASEF RN
AAVARE. ARIGHMRPHERE. BNEREEEREREMHERILZRER.

TEM IR BEE B, R ¥ TR A SRR ZEAEF AAXMEMERX., EARH
WSS EREEBAXM AR/ EEXXRFAMAR. B, LEITHEXBREN
M REBFANFERETHELRAS. AR E A Grunsky(1988,1991a,1991b)
4 th iy — R & ST 8] P 5 % 0 J Hk —— 5 () B T 4 O S DR e S LBt R 2 e B e
EAS, A RBY bR KL KFE CCAL121 FLAERTTERY + 8 1T E Ca, Mn, Fe,
Co, Ni, Cu, SiO,fll ALO, IR 4 ¥ 808 (45, 1993) , RABAE W E F o m kw2
WERILFIEE TR AS PR R AR,
1 ZEEFIWAERN
11 ZERERFAHEAZEHNEELRSR

SHE TR EBRAFERELATH T RSN BRELEAHEXXREMZ
E. ERRATAEMUAXREIEMB S TR T HTTE BT ETHRET 21
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iBE. TEUIBUMERILFERER A #r o, R —i R R R EN, R HESHSHEZ RRH T
REER)ER—HFENTRAS, EERABNE LER T AR TRASHH. &=
BIE T TRREERE R ZE BN ERENTRASHEEZEL. EEXHHF
b, SRR IR EAR AT RAE AR, R T HRERPEAREN TR
EAL EBMPLRNAAHL. ARAZRE TR TERRERRE R ERAHDMERX
MR RENSZREX B AEE T,
12 ZEAFHFHXBBUERABN

ZRIEAFAHHTEPERTHESE MEALESHEARNOYERE R #ITERET
ST R B KR,
121 PEEEHAM D, RERAYPHK)  BETE BHXMEM R XEE.
WHALEHERR BT XM HR R, — i, DRELER MM EE
R AT B (R T, 1993).
1.2.2 BMX/EMXEHERM R, REMREZERE DA, Y= @i&h_wi

MERRBIKEHEX / AMEXRKER REEZERE DN, 4K h=dd= 5 D, )t

BRE AR / EAXERE. ZELFMR T E DI oA B 8 B AR SR g K
.
123 HBEE U, HNE—SERE-NEFIDRAREEFNIEEXENESR,
RBAZREFIVOER. =REFSHE R ER USSR A 1 &,
124 BRERN ®EFFHNREEENER,
125 HWE QMIESBWE 0  QEMK/NGE T ERASMNTE L MENEH
BHF U, dEABIEE RS T R A SR E O RER.
1.2.6 E#Eaé%ﬁ RMREEE T RAXEES I NEREX-ZRBETFHHHE
TRk, FZEERIEFHRME: RIENE TRRENTERESSHEFHHEXTER.
1.3 ZEEFIHERNBESR
ZREFANNERARESHEENEFANERERRR, EARBRBREEMK
INKFEE FHEERE, T2 ENE A/ NRHEHELEFRATEEN, RSEF®
EHEFTERHECRZEANASXR, AESBOT. (DREZMEPLKTEEHX
RREHRD, HEBANZHEFPHFETR, QRFEIBHOUE QHEHENHIE
S& U, WRQ <0, MINMEY U, TXEI. #O0<Q < I WEEARSEX Qs
RIEIA R, RS TR A R B7E 4 WA B 1 1O B A 22 B R/, T8 XA BAR R 7
BHASG. QERBERNEERS, EREHENESBYRERNE, BBEEMFASHE
HHETEZ RN XBE, R RBEETHFEMY EX—=H @EHERET,
EBoEPHITRASEERZTE—RI2ER. Bk, ZSREFATNERARR
BRI TRAA BRI EER YR E LR .
2 CCAN1 FLERTARMibIRU FREETRASHHE
CCARI AL T EERBEB) AR KFHE CC X, B AR Y 140°51" W,
10°25' N. ZHRFTBYHERTEE N 0—19.12Ma, RE SR ERHW T EA KT, BTA
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HRERY, TEREEBMUEFNTIRY I REREATRET EZENBT YR GFRE
%,1994), MPTRY +HMF TREAL. TBAVIRRT EFEERETERX, FRIRE
HRBHE R F AL TR SBUCRY A TR R ER G EB VL.

MRyEEE. KR R B2 2 WP 4 A (R, 1997), 8 T AN AR Ar
A6 19 25 B R E 43 58 65cm Al 10Sem. T H 03X B84 2 ] R BE T ¢ = |8 8 F 43 47 4
£,

21 EAMMRE (D, = 65cm) b BkiL EEETREAS

RRIEZE (6] B 7 2 A7 0 AR B A0 20 3R, 70 SR BUE B AL A R SEE R, RANEEBBHERE UMY
AET, HAEHMARATETRNEHXRE R, BWE Q MRAEKF NGE 1. RIEH
B TRELREEIBFHEMXRE RO 5IF T % 2 fik 3.

ME 1A BN, 2 D, = 65cm B, B Ni TR, BHOT R AN ERER, HAKE
/NEHERF R: Mn > ALO, > Cu> Co > Ca> SiO, > Fe, A ZREMWE F=E P,
Z U Mn, ALO,,Cu fl Co B EEEM K F, W Ca, SiOF Fe WFEETHET. NE2F%&
EAROMERE, RE 4 MERL U, U, U MU B Q> 0, HANBNTE BHR
X. Q> 0Wiksir &, QM QIGEEKT QM Q,, W, R%?ﬁﬁﬂ%ﬁ%(lﬁ%)
PETROEHEXRB K. REZEH, U, RROTRAEH: Mn, Co, SiO, M ALO; U

REWITTEHASEN: Fe, Ca, Co M Cu.
#1 REPRENEEXRYR, BUEOMEEKEN

Tab.l Complex correlation coefficients R among the elements in the system, total prediction ¢ and noise level N

R ¥ R
Q N
(cm) Ca Mn Fe Co Ni Cu SiO2 AlLOy
65 095 1.85 0.81 1.12 0.28 1.43 0.84 1.33 1.04 15.32
105 0.78 0.80 1.06 3.82 0.39 0.77 0.48 1.37 1.21 21.05
®2 iRIEE R (7) %ERE (D, =65cm, &=33cm)
Tab.2 Matrix of amplitude vectors T for D)=65cm and 4=33cm
Ua, Ca Mn Fe Co Ni Cu Si0, AlOs
Us, -0.1929 -0.6927 —-0.1175 —0.5473 —0.7636 0.4441 0.5442 0.5442
U, 0.1354 —-0.9692 0.0975 0.0238 0.2027 —0.1749 —0.0539 0.7254
U, —0.5626 —-0.0736 —0.4206 —0.5120 -0.119 0.5278 0.0695 —-0.1762
Ua, 0.3324 0.1277 —0.7240 —-0.0754 —0.0213 -0.0125 0.1613 —-0.7340
U, 0.2559 0.3229 0.2928 —0.0320 0.4537 1.0139 0.2115 0.0187
U, 0.3765 0.3838 -0.1189 0.1240 0.1666 —0.05888 -0.1771 0.4149
Us, -0.2316 —0.5881 0.3813 1.3293 ~-1.1246 —0.2964 1.2261 1.0737
Ua —0.0946 0.4888 0.1464 0.1011 0.8050 0.0031 0.1941 —0.0519

2.2 Jc’:)ﬁmﬂﬁ(l) = 105cm) BB FRE T REAE

= 105em W ZRIBE TSR Q. N RL L RIMER 1. R 4K 5, WF 1 FAld
FiH, élD 105cm B, A Co, ALO,Fl Fe WA M X RIE KR, RAUEZREARE Co,
ALO, I Fe 2 # 2 1k.
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%3 EREFEDBPAEBEXREE (R (D=65cm, d=33cm)

Tab.3 Complex correlation coefficients R; of elements in each component of the spectrum for
D=65cm and d=33cm

U, Qi Ca Mn Fe Co Ni Cu Si0; ALOs

Us, 0.3101 0.0382 0.6453 0.0141 0.3329 0.2159 0.5966 0.6455 0.3279
Us, 0.0349 0.0029 0.1964 0.0015 0.0001 0.0053 0.0049 0.0015 0.0906
U, 0.3032 0.6407 0.0144 0.3551 0.5738 0.0002 0.5613 0.0311 0.0677
U, 0.0401 0.0260 0.0050 0.1226 0.0014 0.0001 0.0000 0.0195 0.1369
Ua, —0.0153  —-0.0047 -0.0098 -0.0061 —0.0001 —0.00119 -—0.0732 -0.0102 0.000

U, —0.0006 —0.0010 —0.0014 -0.000f -0.0001 —0.0002 0.0000 -0.0007 —0.0013
U, —0.0083 -0.0005 -0.0043 —0.0014 —0.0181 —0.0097 -0.0008 —0.0453 —0.0118
Ua, 0.0037  —0.0002 -0.0085 —0.0006 —0.0003 —0.0142 ~0.0003 -0.0032 —0.0001

&4 w025 B (D ERE (D=105cm, d=53cm)
Tab.4 Matrix of amplitude vectors T for D,=105cm and 4=53cm

Ua Ca Mn Fe Co Ni Cu SiO. AlLOs

Us, -0.1864 —0.1940 ~0.5036 —1.5976 —0.5266 -0.3511 0.0956 0.0016
Us, 0.3968 —1.0056 1.3227 0.6602 —0.0707 —-0.7696 0.4015 1.7657
Us, 0.6800 0.2970 0.3940 0.5999 0.0388 —0.4903 —0.1018 0.0009
Us, 0.2207 —0.8015 0.7398 0.3841 —-0.1858 ~1.1175 0.0509 1.0586
U, —0.7246 0.5516 0.3406 -0.0745 —-0.6759 -0.0621 0.3659 -0.7148
U, —0.2712 0.6990 —0.4047 —-0.1449 0.2927 —-0.2824 0.4411 -0.5026
U, —0.3239 0.0309 0.0726 -0.1908 —1.0735 —0.0073 —-0.0602 0.5760
Us —-0.7000 0.8460 1.5118 0.2994 0.8852 0.6292 —0.6183 0.9134

£5 TRE RS BPHAFXEEREB(R)(D,=105cm, d=53cm)

Tab.5 Complex correlation coefficients R? of elements in each component of the spectrum for
D,=105cm and d=53cm

Uy, Qi e Ca Mn Fe Co Ni Cu Si0; AlOs3

Uy 0.3781 0.0256 0.0354 0.1676 2.6634 0.3532 0.0874 0.0363 0.0000
U, 0.3225 0.0450 0.3688 0.4485 0.1764 0.0025 0.1627 0.2481 0.8940
U, —-1.6525 —-3.7123 -09042 -1.1185 —4.0945 —0.0209 —1.8569 —0.4488 0.0000
U, —0.2730  -0.0225 -0.3782 -0.2265 —0.0964 —0.0274 —0.5539 —0.0064 —0.5187
U, 0.0047 0.0078 0.0057 0.0015 0.0001 0.0117 0.0001 0.0107 0.0076

U, —0.0083  -0.0027 -0.0226 -0.0053 -0.0011 -0.0054 —-0.0028 -0.0380 —0.0132
U, —0.0094  -0.0039 0.0000 —0.0002 -0.0019 -0.0736 0.0000  ~0.0007 -0.0123
Uy, —0.0219 -0.0115 -0.0212 -0.0481 —0.0030 —0.0317 —0.0089 —0.0483 —0.0196

MESHKE, WMUEBRRNIESIBRIU MU, EERBHTEAEHFIHN Co, Fe,
Mn 1 ALO,. -

ZWATRAE H, 72 [ — B 18] 75 5 1, S [ i st BR 4k 2 e [0 R R BE et 2 B ST RAA &9
ArFE. BT ERAS B SANEREBMmE, TEHEE TENREEREATH
BA TENETES. Eil, tRASRELTIRNE SR 1ERMRR.
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3 RERASHIREMRT EX

REHBEYH K ALOM SIO,EERW TR, Ca FERTEYE, Fe FEHET K
(#98) J8, T Mn, Co, Ni 1 Cu R HLAIEY B EWFTT R A S (Heath ez al, 1977). B, T
PYYRARENTNE, D, = 65em B # SR U RRTHEMBLERNTF, U ART
EYFEMEERETF; D, = 105em B #5458 U ﬁ‘iT BEABRETF.U ﬁ:i%?)uu(#t
BBEF. H—F@E, ARF EFAXE, Mn, Fe, cO,MifuCu%IEEﬁﬁEw‘mi RER 4
MESBBAART B HEEIBRROBT BELAR: D, = 65cm ML E U,
f&T Mn, Cull CoMITEAMEH, U, RET Fe, CoM Cu MFEALMEH: D, = 105cm i)
AR U, NRT CoM BERFMEM, T U, MSKBT Fe A Mn BT LA%H.

PRAES BT TEOMAEATARBERBESEFHEHHEIXRARER, W&
2FTAE i D, = 65cm B HY3% & U, JUR A& Mn, Co M Cu IEAX, SiO, Ml ALO,IEA8
x, Fx o RASZ B A%, v"a%\é U, JCRAAETF Ca Fe, Co ZF ZHIEMX, ENTS
Cufitik. N&E 4T UEH D, = 105cm WS E U JCRAEH Mn, Fe fl ALO,IEA
x, Etill:lzﬁﬂé,%iﬁﬂ‘ﬁiﬁﬁﬁﬁ“m?ﬂﬁﬂ“%fﬁﬂ%%ﬂ!ﬁﬂTﬂ/\ﬁﬁ (NEPREEEN
(D, = 65cm) , FLARY A Bty IR 4 S 19 38 o A A F Min, Co M1 Cu KIERF™, MUY R i B &
BHRELREBHBRMEBYRRE. QEDIREBEEN (D, = 65cm), FLRY T
EYBEYERT Fe, Co M TR S EXERBRERET , EARAMNT Cu . QYEARE
WE MK (D, = 105cm), K (BB EYEFA T Mn, Fe T RS EX L REBBRT . DB
REZ T N TEB AT R LR Z IRy YR A SR,
4 it

EARRERNEAPEARBEERRNAT, MRYHHHRLETR, RIRET TEL
AETRERX G, EBMULE, MERRMTE S THIRFE TG EEARR, Hi
BERTEN EBMTLEMFNER EREARYPETTUTRAS AREELNRE
ER 2 R IR FEMER. ZREFLRAREZE T CRAS APEEAFE. 3
CCALRI ARV 5, /DR BB AP F LA (D, = 65cm) HBERE IR, B £BWMAE
YIRS B HE B AR 4k, HE 85 & P JCR Mn, Co, Cu fl Fe MR ATEL. TR MK, 25
ZEREBRY s RREK R EFREEA (D, = 105em) HEEEEF B 4R K L (Fk) |
Y1 IR Y BE B A2 4L, FEBER Co, Fe, Mn TR R ERGAFE L. TBATR. S5LEBEHK
B, ZEBEBHBE TE G N ), REAZIRYHERRRERBEELHYE
HBHHA.
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SPATIAL FACTOR ANALYSIS AND DETERMINATION OF
ELEMENT ASSOCIATIONS RELATING TO SEDIMENTARY
GEOCHEMISTRY CYCLES

MENG Xian-wei, WU Shi-ying, HAN Yi-bing

(First Institute of Oceanology, State Oceanic Administration, Qingdao 266003)

Abstract In May, 1995, using geochemical data of the CCAI21 sediment core collected by
MGMR and the method of spectrum decomposition for multivariate time series—spactial factor analysis,
element associations in association with geochemical cycles were identified on two spatial scales (i. e.
D, = 65cm, D, = 105cm). The elements associations corresponding to the smaller scale (D, = 65cm)
were U dl(Mn, Co,Cu,AlLO,,8i0,) and U 4 (Fe, Ca, Co, Cu) those corresponding to the larger scale (D,
= 105cm) were U dl(Oo) and U dx(Mn, Fe, ALO,). Periodic environmental changes relating to the
smaller scale were accompanied by cyclic changes in terrestrial, authigenic and biogenic inputs,
reducing the remobilization, migration and deposition of metallogenetic elements Mn, Co, Cu, and Fe
in the form of oscillation; these elements were involved in the metallogenitic process of polymetallic
nodules. On the other hand, periodic enviromental changes relating to the larges scale were
accompanied by cyclic changes in authigenic and vocanogenic (hydrothermal) inputs, reducing the
remobilization, migration and deposition of metallogenetic elements Co, Fe and Mn in the same way
during the formation of polymetallic nodules. Such oscillatory metallogenetic processes for each of
the metallogenetic elements were controlled by source composition of sediments which varies
periodically on different scales.

Key words Spatial factor analysis Geochemical cycle Element Association Scale
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