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Fig. 1

Steady mtate redox zones of early diagenesis and associated changes in the concentrations of

magnetic minerals (refer to references [26—27])
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Magnetite is red, greigite is gray. SD, PSD, MD and SP are single-domain, pseudosingle-domain, multi-domain and superparamagnetic particles. SMTZ is

sulfate-methane transition zone
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Fig. 2 Zhujiang River Delta plain and location of Core MZ
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1 WIZAMNRETLEMZANEERERE (REFRBBEXT 08 HIXE )
Table1 AMSC ages and calibrations for Core MZ in the Shunde Plain of Zhujiang River Delta (the calibrated ages are selected with

a probability of more than 0.8)

HEIEAE IS /cal. a BP

PRI /m e /m WA R HRLAES /2 BP S G S
20 P{E HEZR
6.52 -6.1 L] 380430 318~503 445 1.000 Beta-548917
7.78 -7.36 Lizk7] 1 100+30 955~1 063 1 000 0.961 Beta-548918
10.39 -9.97 Ak 2 88030 2921~3078 3010 0.899 Beta-548919
11.80 -11.38 e 2590430 1993~2 388 2205 1.000 Beta-548920
17.43 -17.01 e 2 690430 2 117~2 565 2335 1.000 Beta-548921
18.44 -18.02 e 3010430 2516~2918 2730 1.000 Beta-548923
21.74 -21.32 e 5420430 5524~5 891 5695 1.000 Beta-548924
21.88 -21.46 Lizk7] 7 820430 8 534~8 649 8595 0.968 Beta-548925
22.14 -21.72 Lizk7] 4950430 5598~5732 5660 1.000 Beta-548926
30.06 -29.64 Lizk7] 8 780430 9 658~9 908 9785 0.963 Beta-548927
31.30 -30.88 Ak 8 85030 9766~10 154 9970 1.000 Beta-548928
273 4231 e 10 98030 12 813~12 998 12 880 0.915 Beta-548929
4420 —43.78 7 11 180+30 13 081~13 162 13110 1.000 Beta-548930
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Fig.3 Typical lithologic photos of main sedimentary facies in Core MZ
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a. River bed; b—g. tidal river; h—-m. embayment; n. prodelta; o. delta front slope; p—r. delta front. Depth unit: m
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Fig. 4 Lithology, sedimentary structure, grain-size composition, deposition rate, AMS'C ages and interpretation of sedimentary facies in

Core MZ
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Table 2 Characteristic values of magnetic parameters in each unit of Core MZ
Tl BT SRR A
REPESHL AT S e D EHT FHTE G
(= fMmang) ﬁﬁé%; ) " f;‘id‘rl) — (H=AAY) (AT 11 Gl ) CBE R )
Vi FLEn| 119.7~395.4 11.5~71.2 7.1~26.4 17.5~28.0 13.0~30.4 16.1~93.2 3.9~73.5
(10* m*kg™")
FHE 202.1 522 13.8 21.9 20.8 34.1 222
PRifEZE 73.3 15.4 7.6 2.3 3.9 18.0 11.0
SIRM/ JEE 10 461.3~30448.1 905.2~28 471.9 341.0~3 542.4 1 636.0~4 355.81 711.9~4217.11 955.8~18 601.5 1 007.5~27 547.1
(10° Am>kg™")
FHE 172723 6909.8 1466.5 2 607.6 2792.0 7210.8 2959.0
by 5966.5 5625.4 1295.6 690.5 623.9 5291.8 3697.6
Xta /% L 5~9.71 0~7.0 0~1.9 0~1.6 0~9.72 0~3.7 0~2.7
FHE 6.8 42 0.3 0.2 0.9 0.7 0.5
PRifEZE 12 2.1 0.7 0.4 2.0 0.9 0.7
Harm! b 4673~1842.4  11.9~1756.8  1.5~20.9 33.0~404.0  200.6~521.2  60.3~338.2 22.8~266.8
(10 m*kg™)
FHE 940.6 356.9 5.8 145.6 346.1 198.6 83.5
T 320.6 403.5 6.8 101.2 83.5 86.7 49.7
Jarl X ixs| 3.3~72 0.2~67.1 0.1~3.0 1.6~18.5 11.2~21.9 1.1~13.4 1.7~14.0
FHE 4.8 8.4 0.7 6.6 16.7 6.8 4.0
T 1.0 15.0 1.0 45 2.7 32 23
(farm/SIRM)/ J 33.1~88.4 2.1~594.3 0.9~61.4 16.1~1348  85.9~162.6 10.8~70.5 9.7~91.9
(10° mA™)
FHE 56.5 74.9 12.5 52.5 124.6 35.3 322
PRifE2E 14.7 133.4 21.9 27.5 15.9 173 12.6
SIRM/x b 7.7~10.0 7.8~50.7 4.8~13.6 9.1~19.2 8.4~14.7 5.0~60.9 6.6~37.5
FHE 8.6 13.0 8.7 11.9 13.4 24.4 12.7
PRifE2E 0.8 9.5 3.6 2.7 1.1 16.2 5.8
HIRM/ L 66.1~1241.4  121.0~698.4  259~2562  129.5~231.5  73.6~236.0 6.5~721.2 9.3~372.1
(10° Am>kg™")
FHE 595.6 318.5 129.6 196.2 165.3 195.8 131.7
T 319.5 126.2 84.9 21.0 40.4 155.5 69.8
S_0/% b 53.3~75.7 50.8~80.1 61.1~73.8 56.5~81.5 81.1~568.7 59.8~98.8 53.6~97.8
FHE 58.7 57.1 69.3 62.3 63.0 73.8 66.4
PRifE2E 7.5 78 42 6.4 42 11.0 8.7
S_4/% J 75.1~86.9 50.5~76.7 53.0~68.4 52.6~73.9 59.8~82.8 51.9~98.8 53.5~98.5
FHE 792 70.1 58.1 63.8 64.6 63.6 62.0
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Magnetic characteristics and early diagenesis of Holocene
sediments in the Zhujiang River Delta

JiJunxi'?, Shi Shuo'?, Chen Yinglu'?, Wang Mengyao ', Wang Zhanghua '

(1. State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200241, China; 2. Southern Marine
Science and Engineering Guangdong Laboratory (Zhuhai) , Zhuhai 519082, China)

Abstract: Magnetic mineral diagenesis is an important early diagenetic process after the burial of sediments and its
proper identification is the precondition of interpretations for the mineral magnetic properties in the sediments. This
study carried out analyses of sedimentary facies, room temperature magnetic and thermomagnetic properties in a
Holocene Core MZ collected in the Shunde Plain of the Zhujiang River Delta to identify the vertical changes in the
assemblage of magnetic minerals, so as to explore the early diagenetic stages and possible linkage to the sediment-
ary facies. The results show that the Holocene sedimentary sequence of Core MZ includes tidal channel, embay-
ment, and deltaic successions from bottom upward. The magnetic properties at room temperature lack correlation
with sedimentary facies and demonstrate features of strong early diagenesis. In addition, the magnetic properties of
the late Holocene sediments were strongly influenced by the human activities. The early diagenesis mainly in-

cludes the dissolution of magnetic minerals and the formation of authigenic pyrite. Greigite was also identified in
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the upper section of the delta-front succession and the bottom of embayment succession. The concentration of
greigite increases with depth in the embayment succession. According to the magnetic mineral assemblages, we in-
fer different formation mechanism of greigite in the two successions. We suggest that the greigite in the delta-front
facies was formed in the sulfate reduction stage of early diagenesis, whilst it was formed in the anaerobic oxidation
stage of methane in the embayment facies. These phenomena indicate that sedimentary environment has impacts on
the early diagenetic stage of magnetic minerals by controlling the availability of organic matter and sulfate.

Key words: magnetic mineral dissolution; authigenic pyrite; greigite; sulfate reduction; anaerobic oxidation of methane;

sedimentary environment
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