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Abstract: To determine the pyritization characteristics of reactive trace elements in different anoxic marine sediments, 4 un-
disturbed cores were sampled by a diver in May 2003. The chemical speciations of the trace elements versus depth were per-
formed using modified sequential extraction procedures from Huerta-Diaz and Morse (1990). Results indicate that the degree
of trace metal pyritization (DTMP) of most trace metals increased with increasing DOP. However, for As, Hg and Mo, the
DTMP/DOP values were generally above the 1 : 1 ratio line irrespective of the type of sedimentary environment involved, whereas
the transition metals Cu, Zn, Cd, Cr, Co and Ni displayed a close to linear increase in DTMP with DOP and moderate incorporation
into pyrite. Pb and Mn were also gradually incorporated into the pyrite phase but without reaching the DTMP levels exhibited by the
above metals. These results are consistent with the chemical attributes of these different classes of trace elements. Availability of or-
ganic matter content and sedimentary rate are apparently important factors controlling the incorporation of Cu, Zn, Co, Ni, Cr, Cd
and Mn into pyrite in Jiaozhou Bay. The authors conclude that special attention must be paid to during dredging activities to protect
the pyrite fraction from being oxidized, especially where activity is carried out down to 20 cm in river delta sediments.
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Table 1 Concentrations of pyrite and reactive trace elements
Cu 0.0327 0.6168 0.1713 0.0216 0.1723 0.0636
Pb 0.0056 0.1747 0.0805 0.0020 0.0189 0.006 6 0~2 cm
Zn 0.1052 2.2109 0.5186 0.0193 0.5477 0.1554
Cr 0.0002 0.2131 0.0569 0.0001 0.0322 0.0060 (01‘02 04 22’\/24\38’\/40
Cd 0.0001 0.4606 0.1758 0.0002 0.1003 0.0352  40~42 cm) ,
Co 0.0143 0.1166 0.0753 0.0043 0.0981 0.0173  Fe 3
Ni 0.0629 0.2100 0.1199 0.0215 0.2731 0.1527 ( 2) A
Mo 0.0754 5.4101 0.3271 0.7893 8.5770 4.7138
As 1.7926 7.8117 3.6591 10.3334 65.0791 34.0290 C 2,
Hg 0.0007 0.1743 0.0265 0.1737 1.4000 0.5707
Fe 43.480599.652680.7284 9.3412 53.9848 25.1516 Fe
Mn 3.4459 12.3005 6.3191 0.0439 0.3316 0.1169
3
:Mo,As Hg nmol/g, pmol/g. ’
3.1 —_—
.3 53 2 s
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Fe , Hg , ’
N b ’
Fe 1)
(2) _MO O’\"Z cm
As.Hg Mo; 2 5.4 nmol/g 34 ~36 cm
Nis 7.4 nmol/g, s
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Fig. 2 Reactive Fe and pyrite Fe concentration
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Table 2 Pyrite distribution of sediments recovered in undis-

turbed cores

01 02 04
() A0 (em)  A0H  (em)  (1079)
0~2 562 0~2 249 0~2 380
2~4 509 2~4 103 2~4 87
4~6 456 4~6 164 4~6 243
6~8 673 6~8 644 6~8 421
8~10 546 8~10 361 8~10 482
10~12 533 10~12 990 10~12 317
12~14 333 12~14 541 12~14 438
14~16 331 14~16 688 16~18 420
16~18 324 16~18 557 18~20 290
18~20 362 18~20 708 20~22 323
20~22 440 20~22 715 22~24 907
22~24 332 22~24 1235 24~26 291
24~26 2914 26~28 284
26~28 835 28~30 745
28~30 1965 30~32 472
30~32 1971 32~34 1139
32~34 1236 34~36 421
34~36 2536 38~40 626
36~38 584 40~42 788
38~40 1342
0.1 nmol/g; —As 24 nmol/g
38~40 cm 61 nmol/g,
As  6.9nmol/g 2 nmol/g; —Hg
0. 56 nmol/g 0. 94 nmol/g R
—Hg 0. 008 nmol/g 0. 000 8 nmol/
g;(3) Cu.Zn.Cd.Cr,Co Ni
Fe ’
b
—Cu 8cm 0. 09 #mol/g
0. 17 pmol/g., 0. 02 pmol/
g, — Cu 0. 62 pmol/g
0. 06 tmol/g; —7Zn  0~4cm
0. 34 ptmol/g 0. 06 pmol/g,
0. 54 pmol/g., , —7Zn
0.17 pmol/g 0. 04 pmol/g; —Cd
0. 02 pmol/g 34~36 cm
0. 10 pmol/g., 0. 05 #mol/g, —Cd
0. 43 pmol/g
0. 07 pmol/g; —Cr 0~4cm
0. 003 prmol/g 0. 007 pmol/g,

0. 006 pmol/g,

0. 2 pmol/g
—Co
34~36 cm

0. 016 pmol/g
0. 27 pmol/g,
—Ni
0. 06 pmol/g; (4)
—Pb
34~36 cm
0. 007 pmol/g,
0.175 pmol/g
0. 08 tmol/g
6. 16 pmol/g
3.2
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02
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Fig. 3 Degrees of trace metal pyritization (DTMP) of Cu,Pb,Zn,Cr,Cd,Co, Mo, Ni, As, Hg, Mn versus the degree of py-
ritization
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