30 3 Vol.30 No.3
2012 6 ACTA SEDIMENTOLOGICA SINICA Jun. 2012
:1000-6550(2012)03-0547-09
@
( 200062)
2007—2010
. o 2007—2009
X~ Xary ~SIRM Xary / SIRM 12 7 8—I1 S 30
o 12 7 8—11
2004—2005 o 2010  1—7 12
8—11 2010 o 2010
1—7 12 8—I1 o
2007—2010 2010
1987 E-mail: ly_zoe@ sina. com
P512.2 A
14
N N N 2007—2010
1~7
8
1
9
0 " 3.38 m >4 m S
o ( ) 1.1 m/s 0.91 m/
7
~ S o
15
2 2004 9 2005 8 (
( 1 7—12 ). ( 1—6 ) o,
12 5 N
( :40771201) . ( :41021064)

:2010CB951204)

120110630, :2011-08-09



548 30
’Z
6 o
2
2007
2010 . 30°50.9°N
121°51.3°E) ( <1 cm) )
( < 40%C) i
o Bartington
MS2 (0.47 kHz) (x)
Dtech2000 ( 100mT
0. 04mT) ( ARM)
Minispin ( e e
Xaru) o MMPM10 i K REEA TR b
1T  -300mT ( IRM) —
. 1T B S
IRM ( SIRM) i-)_l“lzin‘ L-)_z"lnn‘ E
S 40 = 100 x ( SIRM - IRM _,,,) /(2 x SIRM) |
Xarw /SIRM o Fig.1 The study area with the sampling site
x  SIRM
X SIRM » N . 2007 2009
( ) %o Xanw X~ Xary ~ SIRM
Xarn /! SIRM 12 7
XArM 8§—11 ;S 500
Xarw /SIRM 8—11 ( 2). 12
TS e 7
( ) 8—11
( N ) o 2004 9 2005
18 g "
50 mg 50 2010
ml 5 ml 10% HCI o X SIRM 8—11
5 ml 10% H, 0, (1007C) 1—7 12 o XARM
20 o 1—7 12 8—11
2~3 x SIRM ( 2 XARM
10 ml 0.5% ( Na( PO;) ) 30 min 8—11
10 min
( Coulter LS—100Q) o Xanu/ SIRM
° " ° 5-300
3 1—7 12 8—11
1—7 12 8—11

3.1



3 549
20074 20084 20004 20104
80 —
70 -
s 60 ]
;’ 50 =
0
30
100 —
w320 —
i 4 —_—
S 240 - \
x 160 —
= Bl —-
0
10000
; 2000 — \ /
g 6000 —
1000 =
98 —
& l,rl . / —
G _-
93 -
7, 60 7]
g 50—
2 40 e —_—
; 30
f 2|J—_
10 7]
0 —
2 4 6 10 12 2 4 6 8 1012 2 4 6 8 10 12 2 4 6 8§ 10 12
i) H
2 (2007—2010 )
Fig.2 Monthly and annual variations of magnetic properties for surface sediments sampled from 2007 to 2010
3.2 2010  1—7 <4 pm-4 ~
2007 2009 8 pm o
<4 pm 4 ~8 pum 8 ~16 pum 16 ~ 8 ~16 pm. 16 ~32 pum 32 ~63 um
32 um  >63 pm 12 7 §~16 pm 16 ~32 pm
8§—11 32 ~63
8 ~11 32 ~63 pm pm
" . g 8—11 o >63
pm 1—7 8—
~ 11 ( 3) o 12 o
2002—2005 2010  1—7 12 8—
14-15




550

30 — 20074 20084 20094 20104
o J
T 20 4
E J
=
V10 S
0 -

4~8um/%

8~16um/%
IR — ~No
= (5 = (G
TR A ] e |

40 —
g 30
& 20
o -
& 10 4
0
100 =
g 80 A
E 60
S 40 -
220 4
0 -
| e
SN 1
g 404
A 20 4
0 -
g 120 -
1\t 90
;’:(: i -
Q ()()—-
B 30 4
0 -
2 4 6 810122 4 6 8 1012 2 4 6 8 1012 2 4 6 8 10 12
I8l 7 A
3 (2007—2010 )

Fig.3 Monthly and annual variations changes in particle size for surface sediments sampled from 2007 to 2010

6 2009 6

2010 11 150 pwm 40 pm(  4) .
2009 25 2010

wm . 2010 .



3 : 551

15 2004—2005
SIRM gy <16 pm
124 —e—2000% 6
2000 4E 6 H ( S5a b) .
2000 4 11 H
s 94 — 201046 H x SIRM XARM
% - —20104F 11 H ( 5¢d)o 1
6 X~ Xarw ~SIRM Xarm/ SIRM
\ <16 pm >
3 P s N 63 pm S_ 30 <16 pm
, ' ' >63 um . 1
10 L X~ Xanw ~ SIRM Xarn/ SIRM <16 pm
2009 2010
4 2009 2010 5
SIRM . <16 pm
Fig.4 Comparison of particle size distribution curves of . K
surface sediments sampled in the year of 2009 and 2010 °
<16 pm >63 pm
33 o 2010
o 1—
19-26 7 12 <8 pm
;o 8—11 <32
<32 pm SIRM X srm pm
<16 pm 1423 0
800+ 1800
- 6004 1600
2 * -
;E w é
2 400 b 1400 =
z i K XA 3
Z . A YN z
g g™l )
200 ’ .f?:* B o
| s K % e
e il (a) (c)
0 0
< lopm/%
10000 110000
# * : o 7 #,
= ¥ LRSI N
| L A | =
3 B0 : ot Heas 4 8000 3,
& S R W E
5‘ % # ]es)(* = w £
S 6000 e 16000 =
S x X, S
2 ’ 2
7] wy
4000 1 14000
(b) (d)
e RIS e SRR T N S YR 80 100"
< 1opum/e W 10r*m’kg!

@ 2004-20054F [ 20074F A 20084 ¢  20094F 3 20104

5 Xarn ~SIRM - <16 pum X

Fig.5 Relationships between x,zy SIRM and the fraction of <16 pwm as well as x for sediments sampled in different years



552 30
1 X~ Xarnm ~SIRMLS 300~ Xarm / SIRM (n=48)
Table 1  Correlation coefficients between x x,ry SIRM S =300 ¥, /SIRM and particle size in different years (n =48)
(a)
X <4pm 4 ~8pum 8 ~16um 16 ~32um 32 ~63um >63um <16pm
2004 -2005 0.46 0.46 0.36 -0.11 -0.47 0.05 0.43
2007 0.67 0.64 0.65 0.53 0.18 -0.67 0.67
2008 0.58 0.51 0.53 0.43 0.23 -0.57 0.55
2009 0.58 0.51 0.53 0.43 0.23 -0.57 0.55
2010 0.15 0.16 0.18 -0.03 -0.01 -0.21 0.18
(b)
XARM <4pm 4 ~8pm 8 ~16pm 16 ~32pm 32 ~63m >63m <16pm
2004 — 2005 0.85 0.90 0.92 0. 64 -0.21 -0.72 0.91
2007 0.97 0.97 0.87 0.39 -0.23 -0.67 0.96
2008 0.96 0.96 0.94 0.35 -0.23 -0.63 0.97
2009 0.45 0.42 0.42 0.25 0. 04 -0.40 0. 44
2010 0.88 0.92 0.46 -0.16 -0.47 -0.34 0.81
()
SIRM <4pm 4 ~8um 8 ~16pm 16 ~32pm 32 ~63m >63m <16pm
2004 - 2005 0.76 0.82 0.87 0.62 -0.21 -0.66 0.84
2007 0.73 0.71 0.74 0.55 0.05 -0.75 0.74
2008 0.86 0.85 0.83 0.31 -0.08 -0.66 0.86
2009 0.53 0.50 0.49 0.36 0.14 -0.52 0.52
2010 0.27 0.31 0.20 -0.11 -0.10 -0.10 0.28
(d)
S 300 <4pm 4 ~8pm 8 ~16pm 16 ~32um 32 ~63um >63pum <16pm
2004 -2005 0.04 0.01 -0.06 -0.32 -0.47 0.42 -0.01
2007 -0.53 -0.46 -0.58 -0.80 -0.55 0.58 -0.54
2008 -0.61 -0.55 -0.67 -0.82 -0.46 0.72 -0.62
2009 -0.24 -0.15 -0.29 -0.58 -0.30 0.38 -0.24
2010 -0.07 -0.10 -0.16 -0.17 -0.05 0.30 -0.13
(e)
Xary / SIRM <4pm 4 ~8pm 8 ~16pm 16 ~32um 32 ~63um > 63 um <16pm
2004 -2005 0.82 0.87 0.89 0. 66 -0.17 -0.74 0.88
2007 0.90 0.91 0.82 0.34 -0.27 -0.58 0.90
2008 0.93 0.93 0.93 0.40 -0.21 -0.62 0.94
2009 0.46 0.42 0.43 0.25 -0.01 -0.40 0.45
2010 0.69 0.69 0.32 -0.10 -0.41 -0.31 0.61
0.001 0.05 2004 - 2005 14
2004 2005
1.47  2.16  /  2007—2009
27 28

1.38.1.30.1. 11 /

[ o

2010
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Annual Variations in Magnetic Properties of Tidal Flat Sediments from

Luchaogang along the Northern Bank of the Hangzhou Bay

and Its Response to Particle Size Change

LIU Ying

ZHANG Wei—guo
DONG Chen-yin

YANG Shi-un
YU Li-zhong

LUO Yi

( State Key Laboratory of Estuarine and Coastal Research East China Normal University Shanghai 200062)

Abstract: Sediments in tidal deposits of the northern Hangzhou Bay are mainly supplied by fluvial discharge of the

Yangtze River. In recent years

potential impact on tidal deposits of the Hangzhou Bay has atiracted great attentions. Magnetic minerals

sediment discharge of the Yangtze River has declined dramatically. Therefore

the

ubiquitous

components of sediments are sensitive to sediment source variations. As a result magnetic methods have been widely

used in provenance tracing of suspended matters and sediments in fluvial marine lacustrine and atmospheric environ—

ments. We have carried out magnetic measurements on surface tidal deposits collected daily from a fixed intertidal site

at Luchaogang along the northern bank of the Hangzhou Bay during 2004 and 2005. It was found that particle size and

magnetic properties exhibit significant seasonal changes. In general during the accretion period of tidal flat magnetic
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mineral concentrations are higher when sediments are finer and vice versa. In this study magnetic measurements
and particle size analysis were carried out on tidal flat sediments collected daily at the same site from 2007 to 2010.
The purpose is to study the annual changes in sediment composition under a context of the declined fluvial sediment
discharge of Yangtze River. The monthly and annual variation pattern of magnetic properties and its relationship with
particle size were discussed. Magnetic parameters of sediments show similar monthly variations from 2007 to 2009.
Magnetic susceptibility ( x) Susceptibility of anhystereric remnant magnetization ( x,zy) Saturation isothermal rem—
nant magnetization ( SIRM) and the ratio ( x,zy/ SIRM show higher values in December to July and lower values in
August to November and Sy, shows the opposite tend. Particle size analysis indicates that sediments are finer be—
tween December and July and coarser between August and November in these three years suggesting that ferrimag—
netic minerals are enriched in finer sediments which is similar to the previous results reported for samples collected in
2004 and 2005. Compared to samples collected in 20072009 it can be seen that magnetic mineral concentrations in
sediments of 2010 decrease between December and July and increase between August and November. As a result
the amplitude of monthly variation of magnetic properties becomes smaller. Meanwhile sediments of 2010 become
coarser between December and July and finer between August and November. The relationship between magnetic
properties and particle size is generally similar in the four years which suggests that the monthly variation of particle
size is the main factor for the monthly changes of magnetic properties in 2010. In general x x,zy SIRM and x,zy/
SIRM are positively correlated with the <16 wm fraction and negatively with the >63 pm fraction. In contrast S,
is negatively correlated with the <16 pm fraction and positively with the >63 pm fraction. It indicates that magnetic
minerals are enriched in the <16 pm fraction which is diluted by the >63 pm fraction. In 2010 the decreases of
concentration—related magnetic parameters between December and July are caused by the decline of the <8 pm frac—
tion. On the contrary the increase of concentration—elated magnetic parameters in the remaining months are caused
by the increase of the <32 pum fraction. However the above mentioned relationships between magnetic parameters
and particle size weaken since 2009 which is especially significant in 2010. The factors for the observed relationship
between magnetic properties and particle size in 2010  which is different from previous years may include tides
winds sediments flux coast morphology and engineering works. Therefore an integrated monitoring of hydrodynam—
ics meteorology and topography is needed to address the mechanism. In addition the potential impacts of decline
sediment input of the Yangtze River on tidal flat sediment source need to be assessed in future study. This study
demonstrates that magnetic methods with the virtue of being simple and sensitive can provide valuable insights to en—
vironmental change through the analysis of sediment composition in a simple and non-destructive way.

Key words: tidal flat; magnetic properties; particle size; monthly variation; annual variation



