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Fig.1  Distribution of surface sediment sampling stations ’
in the East China Sea shelf ’
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Fig.2 Different diffraction patterns between the oriented aggregate slides and random

packing mounts for the same sample (glycolated peaks)
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1 Biscaye
Table 1 Relative clay mineral contents calculated with Biscaye s method %
+ +
Jr

CHM1 141 543 126 190 315 297 409 88 20 7 29 5 475 1328 1432 918 106 8
CHM2 90 552 238 119 35 8 221 546 195 38 23 3 407 1011 1221 3132 1536
CHM3 106 608 138 1438 28 6 77 638 102 183 28 5 1377 933 1353 80.9 100 4
CHM4 120 533 83 24 4 327 180 470 7.2 27 8 330 66 7 1177 1153 878 93 4
CHMS 146 588 8 1 18 6 26 7 103 599 208 91 29 8 1417 982 389 2044 896
CHM6 136 521 243 100 34
CHM7 132 575 133 160 29

W

62 638 7.3 22 7 30 2194 8L 7 3329 441 1143

w

0
155 581 65 19 9 26 4 852 990 2046 804 1110
9

124 563 149 164 313 156 554 115 1715 28 108 5 1037 1560 129 109 9

=( + )X 100%.
2 Cook
Table 2 Relative clay mineral contents calculated with Cook s method %
+ +
Jr

CHM1 126 598 190 8 6 27 6 124 568 198 110 30 8 101 6 1083 9% 0 782 89 6
CHM2 82 601 251 66 317 117 5715 248 60 30 8 701 1045 101 2 11000 102 9
CHM3 77 642 223 38 28 1 105 620 222 53 27 6 733 1035 1005 109.4 101 8
CHM4 118 570 211 102 313 92 552 246 110 356 1283 1033 88 927 87 9
CHM>S 124 616 175 8 4 25 9 117 601 206 77 28 3 106 0 1025 80 101 915
CHM6 141 544 21
CHM?7 96 615 18

10 5 315 92 6L 1 235 6 1 29 6 1533 8920 824 1721 106 4

o O

10 0 28 9 177 588 170 65 235 542 1046 1112 1538 1230
109 598 207 86 29 3 118 588 218 77 29 5 981 1018 956 11729 100 5

=( - )X 100%.
, Cook 63 4%, (7 6% ~ 21 1%,
X . Biscaye 14. 4% (4 4% ~ 25 6%,
. 13. 3%) Q8% ~ 13 5%,
3.2 2 'm) 6 9%, |
0. 05 ~0. 38, Q17;
<2 tm) Q 45~16 04, 2 34,
3. S1.I1.K1 CI Cook C 5)
Biscaye N , 4
. ;S2.12.K2 €2 (58 2% ~173 6%, 67. 0%),
Cook . . (13. 1% ~21 6%, 16 6%),
. (5. 7% ~ 14 7%, 9 1%),
Biscaye , (2 3% ~14. 5%, 7.4%) .
C 4 Q03 ~

( 53 1% ~74. 9 %, 0. 20, 0 105 Q 13
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Fig.3 Typical oriented slide diffraction patterns of <2 #m fractions in the surface sediments of East China Sea shelf
@ Biscayé s method; @ Cook’ s method; S: Smectite ty pical diffraction peak; I: Illite typical diffraction peak;
K: Kaolinite typical diffraction peak; C: Chlorite typical diffraction peak
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Fig.4 The distributions of relative clay mineral contents in surface sediments of the

East China Sea shelf by the Biscaye s method
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Fig.5 The distributions of relative cdlay mineral contents in surface sediments
of the East China Sea shelf, by the Cook’ s method
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Table 3 Correlations between two groups of relative clay mineral contents calculated by
Biscaye’ s (1) or Cook’ s (2) method respectively
S1 11 K1 Cl (& +Cn1 (S/K)1
S2 Q7427 —0 &3 —0 019 —0 119 0.736 " 03537
12 —0 557" 066" —0Q 223" 0 021 —0.576 " —0 110
K2 —0 034 —0 172 Q0 072 0 301 —0 021 —0. 036
Cc2 — 0 005 —0 206 ™" Q 407 ** —0 062 0 031 —0 287"
S/ a+CH»N2 Q739 —0 487" —0 013 —0 111 0. 737 Q 346 "
(S/K)2 Q 709 ™ —Q 578 —0 24 —Q 175" 0. 702 ** Q 342
001 ( ).
30 90 30
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Fig. 6 Scatter plots showing the relationships between Biscayé s and Cook’ s calculation results
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Table 4 Comparison between results from conversion formulas and from Cook s method %

Cook

S3 13 K3

C3

S2

K2 c2 AS JAN| VAN AC

12. 6 71 5 22 2

36 61 1 12 3

74 66 9 16 9

17 19 18

13 7
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8 8
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COMPARISON BETWEEN TWO METHODS USED FOR CALCULATING
RELATIVE CLAY MINERAL CONTENTS

ZHOU Xiaojing"?, CHI Ye"?, LI Anchun', MENG Qingyong"?, HU Gang"*’
(1 Key Lab of M arine Geology & Environment, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China;

2 Graduate School of the Chinese Academy of Sciences, Beijing 100039, China;
3 Qingdao Institute of Marine Geology, Qingdao 266071, China)

Abstract: There are differences between the methods of Biscaye (1965) and Cook (1975) et al used for cal-
culating relative clay mineral contents. The former is usually used in the analyses of oriented slides, while
the latter is suitable to deal with the random powder X-ray diffraction mounts. In this study, main types of
clay minerals (. e. smectite, illite, kaolinite and chlorite) in<U2 #m fraction sediments of the 7 surface sam-
ples from the Yangtze Estuary and 258 surface sediment samples from the continental shelf of the East Chi-
na Sea were analyzed. The < 2 #m fraction samples were extracted based on the Stokes’ law and made up
the oriented slides. Of 7 sediments from the Yangtze Estuary, each <'2 #m fraction was prepared for both
oriented slide and powder samples. All of the<C2 #m samples were measured with X-ray diffraction and the soft-
ware of TOPAS 2. 0. Then the contents of main types of clay minerals were determined by both Biscaye’ s and
Cook’ s methods. The analysis results show that the Cook’ s method can be used in dealing with oriented slides dif-
fraction mounts, because the results of slides and powder samples have no significant discrimination with using
Cook’ s calculation method.Statistical analysis shows some relationship between two group contents w hich are cal-
culated with Biscay€ s or Cook’ s method respectively, such as the relative contents of smectite and illite. A ccording
to the linear relationship coefficients betw een the two group contents, we build the conversion formulae for them,
which can be used in the study area of the East China Sea shelf.

Key words: relative clay mineral contents; two calculation methods; continental shelf of the East China Sea



