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Table 1 Major dlement contents (wyg ;) in the core samples from the PC5356, PC5362 and PC5417 drill holes in the mid Pacific
Ocean

/em Sio, Fe,0; | ALO, TiO, Ca0 MgO K0 Na,O PO, MnO | CaCO, Corg
5.8~8 52.5 6.5 12. 51 0.54 3.78 3.21 25 4.74 0. 31 0. 24 5.14 0.33
25.5~28 .28 | 639 | 13.8% | 0.64 1.2 3.2 2.72 4.77 038 | 0.33 | 0.8 0.9
45.5~48 52.49 | 676 | 13.71 | 0.62 1.39 3.47 2.63 4.93 0. 44 1.03 1.05 0.27
PC5356
65.5~ 68 52.06 | 675 | 13.66 | 0.67 1.3 3.3 2.82 4.84 0.34 | 0.93 1.2 0.28
85.5~8 52.67 | 649 | 13.29 | 0.63 1.0 3.17 2.68 4.91 0.34 | 0.62 1.3 0.4
2.8 6.58 13.4 | 0.6 1.75 3.2 2.67 4.84 0.36 | 0.63 1.8 0.31
5.5~7.5 53.23 | 633 | 1295 | 0.6 1.72 3.12 2.68 5.04 0.23 0.51 2 0.39
25.5~28 .21 6.4 2.9 | 0.9 1.52 3.05 2.66 4.88 0.23 0.34 1.28 0.33
45.5~48 %4.27 | 648 | 13.24 | 0.6l 1 3.05 2.74 4.74 027 | 0.44 | 0.93 0.35
PC5362
65.5~ 68 53.6 6.44 | 13.38 | 0.58 0.% 3.13 2.72 5 027 | 0.75 | 0.9 0.33
83~ 84.5 32.75 | 663 3.2 | 0.62 1.03 3.1 2.717 4.84 0.31 0.8 | 0.73 0.32
53.61 | 646 | 13.11 0.6 1.24 3.0 2.71 4.9 0.26 | 0.58 1. 18 0.3
6~8 3.18 | 4.16 8.5 0.33 18.1 2.2 1.66 3.46 024 | 0.18 | 31.24 | 0.31
26~ 28 2.4 4.5 12.51 | 0.54 1.52 4.9 2.59 4.99 0.51 1.13 1.59 0.3
46~ 48 5B.18 | 669 | 12272 | 0.65 1. 51 3.34 2.54 5.15 0.47 | 0.56 1.5 0.32
PC5417
66~ 68 5.68 | 674 | 12.73 0.6 1.68 3.0 2.59 5.25 0.57 | 0.93 1.68 0.3
8 ~ 88 51.79 | 681 2.4 | 0.55 1.8 3.68 2.49 5.23 0.66 | 0.96 1.59 0.39
49.05 | 578 | 11.86 | 0.53 4.9 3.58 2.73 4.82 0.49 | 0.75 7.5 0.33
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Table 2 Trace element contents in the core samples from the PC5356, PC5362 and PC5417 drill holes in the mid-Pacific Ocean
/ cm B Cr Mo Ni Co A% Y Se S Ba Pb Ir Cu 7n Li Rb
55~8 80.4 | 52.9 2 R 70 7l 0.6 | 28.4 | 233 | 2320 | 12.7 | 182 270 150 30 100
25.5~-28 101.6 [ 45.9 | 1.6 97 121 93 [110.9] 29.3 | 248 | 2591 15 182 350 170 60 80
PCS356 45.5~48 106.8 | 56.9 17 235 126 97 8.3 | 23.4| 174 | 2619 | 14.5 | 237 510 330 60 90
655~ 68 64 |[53.7]13.9 | 273 101 R [103.9] 26.6 | 221 | 485 | 28.6 | 215 440 230 70 90
85.5~ 8 97.6 | 52.8 | 8.3 163 73 100 | 96.6 | 26.5 | 225 | 3043 | 18.8 | 210 370 120 60 100
8.9% |52.4 | 8.6 [15.2] 93 %3 RB.1|26.8| 220 | 3011 | 16.9 |205.2| 390 200 60 90
5.5~7.5 77 | 74.7 | 1.1 147 76 89 56 23.6 | 274 | 3030 | 14.9 | 150 310 120 60 90
25.5~28 81.3160.8 | 1.1 R 2D 108 | 76.5 26 305 | 1697 | 73.5 | 14 340 110 60 80
PCS3E 45.5~48 92.5|44.6 | 3.9 118 114 10 RV.6 | 27.8 | 267 | 2606 |20.9 | 136 340 100 60 90
655~ 68 74 | 53.8 | 11.8 | 15% 95 104 80 25.5 | 165 | 3148 | 20.5 | 213 380 110 50 100
83~ 84.5 102.4 [ 48.9 | 13.8 | 151 91 112 86 24.5 | 194 | 279 | 24.6 | 204 420 110 60 90
85.44156.6 | 3.3 133 [93.2 [102.6(79.46| 25.5 | 241 | 2855 | 30.9 | 171 360 110 60 90
6~8 53.8 | 28 0.5 a3 33 63 71.8 | 27.4 | 515 | 148 | 11.6 86 200 110 30 60
26~ 28 112.7 [ 48.2 | 19.7 | 500 127 111 | 90.8 | 21.3 | 297 | 5000 | 28.6 | 247 M0 230 50 120
PCSALT 46 ~ 48 122.6 ({39.4 | 9.4 186 R R [136.8] 28.9 | 356 | 5000 | 14.9 | 207 390 190 50 100
66~ 68 86.5(40.7 | 17.3 | 307 120 9% | 141.3( 27.4 | 290 | 5000 | 23.7 | 237 580 240 70 80
86 ~ 88 73.9149.9 | 11.7 | 325 114 100 117 | 25.2 | 318 | 3784 | 28.1 | 213 560 190 60 90
89.9 |41.24 | 11.7 |276.2| 956 | H4.4 |115.5| 26 |[355.2| 4054 [21.38| 198 480 610 50 90
: w(Cu,Zn, Li, Rb)/ %; wy/ 1075,
Si0./% Fe.0./% ALO./%0 Ca0/%o MgO/%o
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Fig.2 Vertical variations of major element contents in the core samples from the PC5356, PC5362 and PC5417 drill holes in the mid
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Table 3 Correlation of the major element oxides from the PC5417 drill hole in the mid Pacific Ocean
Sio, Al 04 Fe,04 Ca0 MgO K0 Na,O MnO P,05 TO, CaCO, Coy
Si0, 1.000
ALO;  0.993 1000
Fe;03 0.669 0.723 1. 000
CaO —0.998 —0997 —0.674 1. 000
MgO 0.763 0.735 0.074 —0.774 1. 000
K0 0.991 0. 988 0. 636 —0. 96 0. 800 1.000
NaO 0.982 0. 997 0. 767 —0.989 0.03 0.980 1.000
MnO 0.806 0. 82 0.32 —0. 86 0. 926 0.851 0.806 1. 000
P,05 0.856 0. 907 0. 734 —0. 882 0. 642 0.859 0.918 0.852 1. 000
TiO, 0.947 0.937 0.782 —0. 936 0. 552 0.930 0.941 0. 600 0. 740 1. 000
CaCO3 —0.997 —0998 —0.681 1.0000 —0.770 —0.994 —0991 —083 —0.89 —0.934 1. 000
Co 0.298 0.397 0. 702 —0.330 —0.40 0.267 0.438 0.29 0. 697 0.250 —0.344 1.000
4 P (5362
Table 4 Correlation of the major element oxides from the PC5362 drill hole in the mid Pacific Ocean
Si0, AL O3 Fe> 03 Ca0 MgO K0 Na,O MnO P,0s TiO, CaCO3 Cor
Si0, 1.000
AL,0, 0.250  1.000
Fey03 —0.411 0 142 1. 000
Ca0 0.012 —0.787 —0.718 1. 000
MgO —0.786 0.1 0.019 —0. 062 1. 000
K,0 —0.438 0. 409 0. 882 —0.814 0.210 1.000
NaO —0.381 —008 —0.5% 0. 480 0.748  —0.490 1.000
MnO —0.802 0.310 0. 666 —0. 575 0. 751 0.733 0.166 1. 000
P,05 —0.497 0.353 0. 950 —0.818 0.245 0.967 —0.442 0. 810 1. 000
TiO, —0.511 —053 0.256 0. 240 0. 056 0.346 —0.204 0114 0. 230 1. 000
CaCO3 —0.021 —0521 —0.847 0.912 0.159 —0.746 0.64 —0.48 —0.80 0.235 1. 000
Co —0.016 —027 —0.705 0.657 0.152 —0.418 0.427 —0403 —0.599 0.453 0. 874 1.000
5 PCS356
Table 5 Correlation of the major element oxides from the PC5356 drill hole in the mid Pacific Ocean
Si0, AL O3 Fe; 03 Ca0 MgO K0 Na,O MnO P,0s TiO0, CaCO3 Cor
Si0, 1.000
ALO, 0.348 1000
Fe,03 —0.745 0.271 1. 000
Ca0 —0.228 —0.8%8 —0.18 1. 000
MgO —0.207 0. 498 0. 754 —0.245 1. 000
K0 0.062 0.782 0.273 —0.85 0.085 1.000
Na0 —0.386 0436 0. 558 —0. 639 0. 475 0.269 1.000
MnO —0.558 0.553 0. 904 —0. 562 0. 730 0.485 0.814 1. 000
P,05 0.216 0. 6% 0. 388 —0. 521 0. 850 0.131 0.562 0564 1. 000
TiO, 0.092 0. 880 0.315 —0.917 0.217 0.971 0.451 0.59% 0.329 1. 000
CaCO3 —0.239 —0953 —0.25 0.988 —0.362 —0.818 —0606 —0604 —0.600 —0.929 1. 000
C —0.070 —0.49%5 —0.510 0.3 —0.762 —0.255 0.120 —0.371 —0.547 —0.252 0. 237 1.000

o
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Table 6 R mode factor analysis of the elements in the sedi-
ments from the PC5362 drill hole in the mid- Pacific Ocean

F1 F2 F3 F4
Si0, —0.468 —0.652 —0.428 —0.416
ALy O, —0.564  0.083 0.523  —0.6%
Fe, 05 —0.502 0. 807 —0.021 0.311P
Ca0 0.7  —0.531 —0.293  0.263
CaCo, 0.727 —0.69  0.095 0.168
MgO 0.542 0. 428 0.712  —0.1%4
K,0 —0.5%  0.623 0. 420 0.304
NayO 0.862  —0.060  0.372  —0.340
MnO 0.036 0. 856 0.516 0.016
P05 —0.49  0.795 0.279 0.216
Ti0, 0.051  —0.21  0.22 0.974
Cu —0.244  0.9%8 0.046  —0.030
Co —0.988 —0.070 —0.015 —0.137
Ni 0.278 0. 479 0. 832 0.010
Ph 0.107 —0.045 —0.%5 —0.23
Cr 0.94  —0.422  0.026 0.061
Sr 0.100 —0.738 —0.585  0.319
7n 0.9  —0.015  0.174 0.109
Zr 0. 151 0. 871 0.279  —0.3%
Ba 0. 0% 0. 185 0.978 0.011
6. 45 6. 43 4.80 232
/% 32.25 32.15 24,01 11. 60

/% 32.25 64.39 88. 40 100. 00

, P20s )
PC5362 .
Ca0 .CaCO3.Cr K20.AL203 s
PC5356  (  7), F1
32.42%, NaxO.MnO.Fe03.MgO.
Cr.Zr.Ni.Cu.Zn, Si03.Sr.
Fe203.MnO .MgO .Cr. Ni
»Lr )
, ZIr . Cu
) Na0 )
. St
1 si0s
[ . .
PC5417  ( 8), FI
49.18%, A1203.MgO.MnO. K20.
Nay0.P>0s. SiO 2+ Al,03.Ni+ Cu~ Pb. Co-Cr.Zn. Ba,
Ca0. CaCO3. Sr,
PC5356 o
7 PC5356

Table 7 R-mode factor analysis of the elements in the sedi
ments from the PC5356 drill hole in the mid-Pacific Ocean

F1 F2 F3 F4
Si0, — 0793 0.412 0. 155 —0.421
ALOs —0.029 0. 828 0. 512 0. 226
Fe 0, 0.753 —0. 060 0. 465 0. 462
CaO —0129 —0. 965 —0.112  —0.200
CaCOy —0112 —0.931 —0.261 —0.228
MgO 0.49% 0. 0% 0. 863 —0.032
K0 — 0084 0. 68 0. 98 0.717
Na 0 0.821 0. 566 0. 015 —0.071
MnO 0.768 0. 360 0. 379 0. 370
P,05 0.307 0. 484 0. 743 —0.346
TiO, 0.037 0. 810 0. 162 0. 563
Cu 0.636 0. 491 0. 558 0. 206
Co — 0. 067 0. 470 0. 80 —0.013
Ni 0.680 0. 297 0. 299 0. 601
Pb 0.175 0. 266 —0. 127 0. 939
Cr 0.954 —0.274 0. 102 0.071
Sr — 0. 865 —0. 054 —0. 476 0. 147
Zn 0.523 0. 070 0. 846 0. 074
Zr 0.880 0.339 0. 312 0. 118
Ba 0.197 0. 237 —0. 068 0. %49
6.48 5.35 4.31 3.8
/% R.48 26. 75 21.53 19. 30
/% 2.4 5. 17 80.70 100. 00
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8 PC5417 Sr. F2
Table8 R-mode factor analysis of the eements in the sedi-
ments from the PC5417 drill hole in the mid- Pacific Ocean ’

Ca) .CALO3.Sr
Fl 2
Si0, 0. 45 0.824 , F2
ALO, 0. 543 0.836 , )
Fe,0, —0. 02 0.926
Ca0 —0.575 —0.813 ’
CaCO; —0.574 —0.814 k2
MgO 0. 930 0.270 .
K,0 0. 603 0.790 PC5362 3
Na,0 0. 507 0.860 ’
o 0011 0,396 24.01%, MgO. AbOs. MnO. K>0. Na:0.
P;0s 0. 590 0.694 Ba.Ni, Pb.Sr. Ba
Ti0, 0. 270 0.945 Al
Cu 0. 923 0.375 ’ ’
Co 0. 834 0.537 ’
Ni 0. 977 0.198 ,
Ph 0. 922 0.229 F3
Cr 0. 806 0.461 ’
Sr —0.725 —0.679 .
Zn 0.715 0.614 PC53% ,F3
Zr 0. 725 0.676 21. 53%, MgO\ P>0Os. Al,O3.
" N N Fe203.Co-Zn. Cu, Sr. a0 . CaC0;3.
/% 49.18 45.75 , P05 ,
/% 49.18 %.93 . MgO.ALOs3. FexOs3
,Zn.Cu
,F3
, F1 NaxO . ,
MnO .Fe;03.MgO .Cr.Zr.Ni.Cu-Zn .
, Ca0.Cd«03.Si02+Sr., PC53% ,F4
F1 19.30%, K20 .TiO2.Fe203 . Ba.
, Pb.Ni, P20s. SiO2. CaO. CaCO3.

. PC5362 ,

PC5362 , F2 , Ba( 0. 949) . Ph( 0. 939)
32.15%, MnO . Fe203 . P205. K20 . i Ni. K>0 .
Cu.Zr, CaC03.5i0,.C& .Sr. Cr. Ba [12 . Pb

Fex03.K20 \MnO.Zr , St ,
, CaCO3.Ca) .St .
- Cu (0.968) 5 PC5362 , TiO» ,
F2 . Al03.Si0;. TiO> ,
o Si0,
PC5356 |, F2 .
26.75%, TiO2NaxO . AL,O3+ , ,
K0  Cu.Co-Zr, Ca0. CaCO5; , i
PC5362 , ’
PC5417 | F2 45.75%, F4
TiO2FexO 3. Al,03.S102. K20 NaO « R .
P20s5.Ba. Zr. Zn. Co. Cr, Ca0. CaCOs3. (I)F1 , Fe203.MgO. MnO . SiO2. Cu. Ni.
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Cr.Zr .
) ;Ca(l)y
Cd0.Sr.P20s s
(2) 2 Fe;03+ K20 .
MnO \MgO. Cu. Zr, Ca0. CaCOs3.
Sr.Cr, F1 ,
; , Cu
(3)F3 F1.F2 s
Zn( 0. 846) . Co( 0. 88) \MgO( 0. 863) . Cu
(0.558) Zn. Cu
9 CoMgO
Ha, ,F3
(4)F4
3
3.1

Bischoff( 1979) (8 ALO;

9 PC5362 5356/ 5417

AlO3
. PPC
,  Engel( 1965) APT
,  BNL(Baker, 1979)

, PC53%62 .
PC5356 .PC5417 ALO3
9,
Si0y/ALOs=3. 3 a,
2.97 , 7.63 . PC5362
PC5356 .PC5417  Si02/ALO;3 ,
3.81, 4.01 ~4.26
4 FexO3/
ALO3= 0. 46 (8 0.55
,1.18 . PC5362 .
PC5356 .PC5417 0.36,
0.53, 0.46 ~0.53 :
PC5417 0.49 ~0.53
ALO; Ba/ Sr

Table 9 The ratios of major element oxides and Al,O3; and Ba/ Sr ratios for the P(5362, PC5356 and P (5417 drill holes in the

mid Pacific Ocean

/ em S0,/ ALO, Fe 04/ ALO, Ti0y ALO, Ba/ Sr
5.5 4.11 0. 49 0.05 0.07
25.5 4.19 0. 49 0.05 0.05
Pesxn 45.5 4.10 0.49 0.05 0 10
65.5 4.01 0.48 0. 04 018
3 4.05 0.51 0.05 0.09
4.092 0.4 0. 048 0.098
5.8 4.20 0.52 0. 04 007
25.50 3.92 0. 46 0.05 0.05
S 45.50 3.83 0.49 0.05 007
65.50 3.81 0.49 0.05 0 10
85.50 3.96 0. 49 0.05 0 10
3.944 0. 49 0. 048 0.078
6.0 4.26 0. 49 0. 04 11. 90
26.00 4.19 0.36 0. 04 17.24
Pesaly 46.00 4.18 0.53 0.05 14. 04
66.00 4.06 0.53 0.05 16. 84
86.00 4.03 0.53 0. 04 2.89
4.144 0. 488 0. 044 1258
(PPC) 3.3 0. 46 0.05
(APT) 2.97 0.55 0. 09
(BNL) 7.63 1.18 0. 11
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Fig. 4 Vertical variations of the ratios of major element oxides and Al203 and Ba/ Sr ratios for the PC5356, PC5362 and PC5417 dnll holes
in the mid-Pacific Ocean ( symbols as in Fig. 2)

10 PC5356/ P(C5362/ PC5417 (wp/ %)
Table 10 Comparison of the major element contents ( wg/ %) in the sediments from the PC5362, PC5356 and P (C5417 drill holes in
the mid Pacific Ocean and other parts of the world

$i0, ALO; | Fex0; a0 MgO K0 Nax0 MnO P0s TiO,
PC5356 52.8 13. 4 6.58 1.75 3.8 2. 67 4,8 0,63 0.36 0. 62
PC5362 .61 | 1311 | 6.46 1.24 3.09 2.71 4.9 0.8 0.2 0. 60
PC5417 49.05 | 1.8 | 5.78 4.93 3.58 2. 73 4.8 0.7 0. 49 0.3
4.72 | 1229 | 5.83 0.60 2. 18 2. 10 1. 10 0. 41 0. 16 0.5
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Geochemistry and sedimentary environments of the Quaternary sediments
in the mid-Pacific Ocean

LI Guo-sheng" ?, YANG Rui' *, ZHANG Hong-mi*

(1. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, Guangdong, China; 2.
Guangzhou Marine Geological Swwvey, Guangzhou 510075, Guangdong, China; 3. Guangdong University of
Tednology, Guangzhou 510076, Guangdong, China; 4. China Aerogegphysical Survey and Remote Sensing Center for
Land and Resources, Beijing 100083, China)

Abstract: The geochemistry, sediment sources and sedimentary environments are examined on the basis of analyses of the
major and trace element contents in the sediments from the PC5356, PC5362 and PC5417 drill holes in the mid-Pacific
Ocean, in integration of the multivariable statistical analysis. Vertically, there are three phases of marked changes in
element contents in different burial depths of sediments. The contents of Aly03, Fez03, TiO2, MnO and P>0sremain
unchangeable in the early sediments, and show a marked increase in the middle sediments and a decrease in the late
sediments in which CaCO3, CaO and Sr contents are relatively higher and there is a negative correlation with the trace
element contents. The element correlation analysis and R-mode factor analysis show that there is a positive correlation
between SiO> contents and AbO3;, FexO3, K0, MnO, TiO2, Cu, Ni and Zr contents indicating the same terrigenous
origin, while a negative correlation between SiO> cntents and CaCO3, Cd) and Sr contents indicating a distinct
biogenetic origin. The Quaternary sediments in the mid-Pacific Ocean corsist mainly of calcareoussiliceous clay and
calcareous ooze. They may owe their origin to the volcanism in the early stages, and biological action in the late stages.

Key words: mid-Pacific Ocean; QQuaternary; geochemistry
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