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Tab.l Known end-member compositions

bt Si0: ALOs MgO CaO CO; NaO0 K:O Fe;Os TiO; MnO S St Cu Zn Cr
DI 70.27 11.76 239 262 296 219 213 467 0.88 009 53 150 17 72 65
D2 2730 101 225 3412 2833 081 150 394 038 033 152 94 15 20 5
D3 5148 1577 7.89 1102 008 3.11 039 887 1.09 0.15 760 241 77 107 303
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Tab.2 Percentage of end-members in artificial mixtures (P.xs)

T E R (%) X1 X2 X3 X4 XS5 X6 X7 X8 X9 X110 X1l X12
D1 0 10 80 10 30 60 50 50 0 33 70 20

D2 10 90 0 30 60 10 50 0 50 33 20 40

D3 90 0 20 60 10 30 0 50 50 34 10 40

Ait 100 100 100 100 100 100 100 100 100 100 100 100

®3 RBAEENBRYAIHEREE (X .0

Tab.3 Data of artificial mixture samples (X, 5)

Si0:  AlO; MgO CaO CO; NaxO KO Fe:03 TiO: MnO S St Cu Zn Cr

X1 49.07 1430 732 1333 290 288 050 837 1.02 0.17 699 226 71 98 273
X2 31,60 209 226 3097 2579 095 156 401 043 031 142 100 15 25 i1
X3 66.52 1256 349 430 238 237 178 551 092 010 194 168 29 79 113
X4 46.11 1094 565 17.11 884 233 090 697 086 020 507 188 52 77 190
X5 4261 571 286 2236 1789 145 1.58 4.65 060 024 183 126 22 44 53
X6 60.34 1189 4.02 829 463 233 155 586 089 0.13 275 172 35 77 130
X7 48.79  6.39

1]
L2
(%)

18.37 1564 150 182 431 063 021 103 122 16 46 35
X8 60.88 13.77 514 6.82 152 265 126 677 098 0.12 406 195 47 89 184
X9 39.39 839 507 2237 1420 196 095 640 0.73 024 45 167 46 63 154
X10 49.69 952 418 1592 1045 204 134 583 078 0.19 322 162 36 66 124
X1 59.80 1001 291 976 775 201 183 494 080 014 143 148 23 65 77

X12 4557 9.07 453 1858 1196 201 118 6.06 0.76 021 375 164 40 65 136
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F4 ERIGITIRIT (Bis)

Tabd4 Estimated end-member compositions (Bi,,s)

wmits Si0: AROs MgO CaO CO; Na:O KO Fe:03 TiO» MnO S St Cu Zn Cr

Bl 73.08 11.88 201 074 210 218

[29]

27 440 088 007 0 146 13 7] 51

B2 23.23  0.00 226 3728 3084 068 144 390 033 036 164 90 IS 15 0

B3 51,52 1579 7.89 11.00 006 3.11 039 887 109 0.5 760 241 77 107 303

®5 HRF=wTAHERGITIRL,,,)

Tab.5 Estimated percentages of end-members (L;>x3)

&%) X1T X2" X3' X4 Xs5T O OXe X7 X8  X9" X X1t x12
Bi 0.7 163 735 115 321 552 494 452 40 330 651 21l
B2 93 827 26 279 558 111 474 1.8 460 316 204 376
B3 900 09 249 606 121 337 32 53.0 500 354 145 413
B 100 100 100 100 100 100 100 100 100 100 100 100
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Tab.6 Correlation coefficient between known end—members and estimated ones

E T Tt LiERVES
DI Bl 0.999 51
D2 B2 0.994 43
D3 B3 1.000 00

3 MEEBARAENATHAEESRE
3.1 HEmiat

MFHLT 16 SAER, £ REHEPEREEN, BB M ARG RRERIIRY
B, EEREBERESRERE, MRS E TR E. R FREOEHEE T 57
ML S AT AL AT, RIB AT 30 ML E MY Si0,. ALO,. MgO. Ca0. CO,. K,0.
Na,O. MnO. Fe,O,. TiO,. P,O.. S. Sr. Ba. Co. Cr. Ni. Pb. Cu. Zn. Rb. As. B. Zr. Hf. Ga. V. Sb.
Ag. SREE; KB R AL 5 1 A b Bt GPS K75 . & /5 3R45 B A b 28 AL bR i) I 1R B4 X L
TH TR P VR G T R E B RR T/ B R R AR
32 HABEYRRTARNGITER

Bopd g BERE TR EE X, A LREFRR o, 35148 gt ot il 4
B, JuERTER, RESmIMAESER L, (BERE), HEELLE 1.2.3.

% 30°



536 i3 ¥ 5 # iR 304
®7 MRBEPRTAYHNERMGITRITHULERS (B,
Tab.7 Estumated end-member composition of Okinawa Trough oceanic sedimentary(B;. . )
5 R s Si0: AROs MgO Ca0 CO: Na:O K:0O Fe:03 TiO: MnO P-Os S Sr Ba Co
Bl 7711 1330 113 096 095 096 1.29 290 0.72 001 0.057 0.038 307 248.25 2,60
B2 2624 091 208 3541 2805 1.86 098 362 028 023 0.152 0.061 309 19236 857
B3 61.17 1636 299 0.63 201 468 332 589 039 104 0276 0.124 148 576.39 20.41
4 Cr Ni Pb Cu Zn Rb  As B Zrr H Ga V Sb  Ag ZREE
Bl 27.50 10,0 17.1 100 24.5 59 1.2 30 325 117 111 12470000 0.10 19528
B2 27.57 226 25060 263 546 34 12270 ISt 0.0 125 5231 1.28 0.27 8335
B3 107.17 798 101.5 838 1842 104 103 144 0 6.8 273 19873421 0.03 17472
1) BT 12RE B 4T M %, HEN10™ . COftCaCO, H B fi %
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Fig.3 Distnbution of volcanic end-member
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Fig.2 Distribution of biologic end—-member
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METHOD OF ESTIMATING SEDIMENTARY END-MEMBERS AND
ITS APPLICATION TO OKINAWA TROUGH REGION

DU De-wen, MENG Xian—wei, WANG Yong—ji, WU lJin-long

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

Abstract The method of composition data analysis used in estimating origin end-members from
submarine  sediment is introduced here. The method is demonstrated for known end—-members
artificial data; the estimated error between known and estimated proportion of end—members is 7.8%,
correlation coefficient between the known and estimated end—members is close to 1, and their
compositions are almost the same. These results have shown that the method is efficient in
estimating end-members from submarine sedimentary samples. Further, the method is used for
submarine sedimentary datasets of the Okinawa Trough Region. Three origin end-members are
identified from the datasets successfully. These extimated end-members (Tab.7) represent continental,
biologic and volcani corigin composition, respectively. Geochemical characters of the continental

end-members are that SiO,, Al 0,,TiO,,Sr,Zr,Hf,and ZREE are high, and CaO and CO, are low in

273
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abundance; the biologic end—member has characters of high CaO and CO, and low SiO, and AlO,
in abundance; the volcanic end—member is characterised by high Cu, Co, Ni, S and Cr contents.
Estimated proportion range of continental, biologic and volcanic end members are 20.3%—81.2%,
3.6%—64.9% and 1.7%— 38.1%, respectively. Estimated distribution figures of these end-members
are presented (Fig.1, Fig.2, Fig.3) in this paper too. The distribution of estimated end—members are
compared with that obtained by traditional method— petrology and mineralogy method; they are
similar in the mass, but the former contains more detail. The method is also adaptable for petrology,
pedology and water pollution studies.

Key words Sedimentary origin end-members Composition data analysis Geochemistry data
Okinawa Trough
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P N N T N N N VN

CGBFESHBYFREN

(BESHMP¥REFBHF*BARETANSFERMNEE, BIFAREARRAH F15,
FRENIIERZR, UEFEER BREHFRKTE: RESFRTFHRR, HEHB¥HRY
KEMMEH ZENIARMBERS; KIEZR2XNBIER. FERSEARNET T1E
B, 7B EFE¥E, UATHREAANRREE, ATABCH KR &,

CBHSHEYFR, REEVBREARESENEARRY, UREREMBTR. MR
ERtRiehE, R ERNM AR, FAFRBRRNRR; w30 EKEEEANY
B A HEE ARE AYEEER RS X EROHARE ARER. BFH
R, FEREW R FRER BEZREN. BIEERLE, S TRHAEMRETRASR
BAXFHHRBR. FESHFERRLAKN B HFIRFEEENRFT R BT UM
FE I,

B SBEFRETEERIFMAERAHE X, UREWHAE BR ARB¥ES
BHWME BERERXME. SHEZESKBNE  HATSHME WP RAR, LK
ARFEAR S SN X, T HERG NN 8 R RS IL R HEEM.

CBHESHEY¥ERT 1957 8 R, P EBERBES ED, FER¥RBEHE
i E—FFHIPERYERE L. F AN YERETEYEZHRTAE (T ER
JrERERERE L. PEB ¥ EANSLEZASZRANRERNRA, AT ERKATEH
Ykt ERENLEZERSERBXBER. TEHEEHE2LEETKEZEAMRARA.
HF—MEERKE. BEE, WEARXR. BRER. AL RKEHLSIAEENFTHK, B
MAYEBANISZEREFE. 1988—1996 FEHEE WAL LINFR ST ¢ 7, &
BAERZER. AR, EM:12.00 T

2 E & HHR R & AT, #E & TS CN37-1149,

T wIER



