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Fig.3 Particle size compositions of Core NT
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Table 1 Correlation coefficients between magnetic properties and particle size in U2

<4 pm 4~8 pm 8~16 pm 16~32 wm 32~64 pum >64 pwm SEHRLAR
X -0.18 -0.10 -0.19 -0.44* -0.26 0.44" 0.36
Xfd% 0.17 0.18 0.08 -0.36" -0.40** 0.19 0.11
XARM 0.64* 0.69* 0.63* -0.01 -0.54" -0.37** -0.39**
SIRM 0.34** 0.31 0.34* " 0.16 -0.28 -0.24 -0.27
HIRM 0.33%* 0.25 0.35%" 0.29 -0.22 -0.30 -0.33%*
S_100 -0.17 -0.07 -0.16 -0.30 -0.06 0.27 0.28
S_a00 -0.27 -0.19 -0.28 -0.26 0.11 0.29 0.30
Xarm/X 0.79 0.78* 0.78* 0.23 -0.48* -0.61" -0.60"
X xru/SIRM 0.40** 0.48" 0.40** -0.10 -0.32 -0.22 -0.21
SIRM/X 0.46* 0.37*" 0.47* 0.44* -0.17 -0.50* -0.49*
e # % FRIRTE 0.05 P T WA, * FIRTE 0.01 /K F BEFEMH,
2 U6 BHNESHFSHMNEXXR(n=19)
Table 2 Correlation coefficients between magnetic properties and particle size in U6
<4 pm 4~8 pm 8~16 wm 16~32 wm 32~64 pm >64 pm PRI
X -0.36 -0.31 -0.32 -0.38 -0.37 0.53*" -0.33
Xfd% -0.32 -0.30 -0.29 -0.28 -0.26 0.42 -0.31
XARM -0.06 -0.03 -0.03 -0.12 -0.39 0.29 -0.04
SIRM -0.20 -0.17 -0.17 -0.22 -0.33 0.37 -0.18
HIRM -0.19 -0.14 -0.15 -0.24 -0.30 0.35 -0.16
S_100 -0.75* -0.73" -0.74" -0.74* -0.11 0.74* -0.75*
S_300 -0.53"" -0.57" -0.58" -0.34 0.08 0.38 -0.56"
Xaru/ X 0.70 0.69 " 0.69* 0.51%" -0.27 -0.40 0.70
Xyru/SIRM 0.69 " 0.68" 0.68* 0.47** -0.29 -0.37 0.69 "
SIRM/X 0.25 0.23 0.22 0.31 0.05 -0.28 0.24

T # x FIRTE 0.05 AP N BEAMIK, = FIRAE 0.01 KF T BFHK,
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Fig.6 Typical thermomagnetic susceptibility curves for sediment samples in Unit U2 and U6

(Red lines represent heating curves and blue lines represent cooling curves, respectively)
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Fig.7 Unmixing of isothermal remanent magnetization (IRM) acquisition curves for typical samples in Unit U2 and U6

The circle represents the measured value and the red line is the fitted curve. Four components are identified, including a low-coercivity (blue) , a me-

dium-coercivity ( green) and two high-coercivity ( purple and black) components.
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Magnetic Properties of Holocene Tidal Flats in the Yangtze Delta
and Their Paleoenvironmental Implications

BAI XueXin' ZHANG WeiGuo' DONG Yan'® PAN DaDong' WANG ZhangHua'
SUN QianLi' CHEN Jing' CHEN ZhongYuan' LIU JinYan'

(1. State Key Laboratory of Estuary and Coastal, East China Normal University, Shanghai 200062, China;
2. School of Geography, Nantong University, Nantong, Jiangsu 226007, China)

Abstract: In this paper, a core (NT, 60.9 m in length) in the northern part of the Yangtze River Delta, from Nan-
tong, Jiangsu province, were subjected to environmental magnetic analysis. In combination with analysis of lithology,
particle size and diffuse reflectance spectroscopy ( DRS) , this paper discusses the magnetic properties of tidal deposits
formed in early and late Holocene and its paleoenvironmental implications. Core NT can be divided into six deposition-
al units, namely Ul to U6, from bottom to top, among which the lower part of U2 (49.9~44.8 m) and U6 (7.5~
0.3 m) are interpreted to be tidal flat facies. They are characterized with lower S-ratios and higher hard isothermal
remanent magnetization ( HIRM) and SIRM/X values, which indicates higher concentration and proportion of antifer-
romagntic minerals such as hematite and goethite. In combination with DRS, it is found that the enriched hematite and
goethite occur in the upper part of U6, while only hematite is enriched in the lower part of U2. Such a difference in
magnetic mineralogy is related to the sedimentary environments when these sediments are deposited. Sediments in U2
were formed during late stage of late Pleistocene to early Holocene and has been in subaerial condition for a long peri-
od, which favors hematite formation and preservation. With the rising sea-level during early Holocene, the salt marsh
accreted vertically and eventually inundated, which does not favor the formation of goethite. In contrast, sediments in
U6 were formed during the late Holocene. The oscillating redox condition favors the formation of goethite. Abundant
maghemite and hematite were formed due to pedogenesis after land formation at a later stage. This study shows that
sediments in salt marsh formed in different stages of the Holocene exhibits different magnetic properties. As a result,
magnetic properties of sediments can provide information about the evolution of tidal flat, which has important implica-
tion for delta paleoenvironmental reconstruction.

Key words: Holocene; tidal flat; magnetic properties; hematite; goethite; the Yangtze Delta



