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Fig.1  Location of survey Stations
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Table 1 The sample station and settlement flux o
in the Jiulongjiang estuary area 2.1.2
AB C
/m /m /g /h /(gem™2+d")
A 14 4 1.932 26 463.6 75.25% ~82.03%
1 1.024 26 245.7 A C o
B 11 4 2.022 25 504.6
8 2.993 25 747.0
6.37¢ ~6.704 o A
C 5 1 1.942 27.5 440.6
3 1.310 27.5 297.2 A
B C
2 o
2.1.3
2.1 1 A C
2.1.1 B 0
A B 747.0 g e m™ >+ d™!
A 245.7 g+ m”" -
13 ‘A d-!
'B o A C
B
10
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A o
2.2.2
2.2.2.1
B 2
o C 23.0~71.2 pglg; 22.1
~32.6 pgl/g; A
2.2
2 14
106 ~ 164
2 peleg B A
Table 2 The analysis results of major elements and trace X 75.5 ~113 pglg B
elements in settling particulate matter C :
A B C 0.948 ~1.97 pg/g
/m( ) 4 11 4 8 1 3 B B C )
Na/% 0.635 0.509 0.312 0.217 0.310 0.314
Mg/%  0.938 0.917 0.759 0.732  0.656 0.735 2.2.2.2
Al/% 3.83 3.57 3.22 - 3.76 3.92
K/% 0.506 0.474 0.405 0.363 0.389 0.432 - EF = ( E/
Ca/% 0.307 0.293 0.315 0.299 0.219 0.280 '
Fe /% 4.03 3.93 3.69 - 3.63 3.56 Al) /( E/Al)
V/pg'g’l 48.9 47.7 42.7 40.4 45.3 48.2
Cr/pg * g’l 68.0 44.6 37.5 35.4 37.5 40.5 15 1
Mn/pg * g'] 1110 1100 1030 956 1230 1300 10

Colpg+g™' 143 137 12,0 13.4 11.8 120
Nifpg+g™' 32.6 29.6 243 22,8 22,1 229
Culpgeg™' 30.5 71.2  37.1  23.0 30.2  28.7 3
Inipg g™t 109 164 106 106 129 137
Hg/pg+g™' 1.77 1.82  1.97 0.948 1.55  1.97
Pb/pg+g™' 88.4 8.6 756 78.8 77.0 113

Table 3 Enrichment Factors(EF) of selected trace

elements in settling particulate matter

B A B c

m( ) 4 1 4 8 1 3
Na/% 0.57 0.46 0.28 0.20 0.28  0.28
2.2.1 Mg/ % .27 1.24  1.03  0.99 0.8  0.99
2 A% 0.58 0.54 0.48 0.00 0.57  0.59
K/% 0.27  0.25 0.22 0.19 021 0.23
N Cal% 0.33  0.32 034 032 024 0.30
A B Fe/% .36 1.32  1.24  0.00 1.22 1.20
c Vipgeg ' 0.64 062 0.56 0.53 0.5  0.63
. B ] Cripgeg™' 1.19 078  0.65 0.62 0.65 0.71
Mn/pgeg™' 206 204 1.91 1.77 228 2.4
A Colpgeg™' 1.23 118 1.03 1.16 1.02  1.03
Nilpgeg™' 1.31 119 0.9 092 0.8  0.92
« ” S B C Culpgeg™' 147 344 179 111 1.46  1.39
Znlpg+g' 160 241 1.5 1.56  1.90 2.0l
> He/pg+g™' 46.58 47.89 51.84 24.95 40.79 51.84

Ph/ug+ g 3.76 3.56 3.22 3.35 3.28 4.81
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3 Na.Al.K.Ca.V o
EF 1 2.2.3
; Mn. Co. Cu-Zn.Pb
1 10 16 17
; Hg 4
10 4
94.927% -
o Mg.Fe.Cr Ni 4
1
1 Na.Mg.Al.K
4
Table 4 Total variance explained of settling particulate matter
1% 1% 1% 1%
1 7.281 48.543 48.543 7.281 48.543 48.543
2 4.028 26.850 75.393 4.028 26.850 75.393
3 1.604 10. 694 86.086 1.604 10. 694 86.086
4 1.109 7.393 93.480 1.109 7.393 93.480
5 0.978 6.520 100. 000
6 5.78E -016 3.86E -015 100. 000
7 2.74E -016 1.83E -015 100. 000
8 2.67E -016 1.78E -015 100. 000
9 1.97E -016 1.32E -015 100. 000
10 5.62E -017 3.75E -016 100. 000
11 3.21E -018 2. 14E -017 100. 000
12 -1.33E -016 -8.84E -016 100. 000
13 -2.59E -016 -1.73E -015 100. 000
14 -6.03E -016 -4.02E -015 100. 000
15 -8.55E -016 -5.70E -015 100. 000
5 o Al
Table 5 Component matrix of settling particulate matter
1
1 2 3 4
o 1 48.543% -
Na 0.938 -0.269 -0.058 -0.012
Mg 0.832 ~0.532 0.108 0.042 2 Al Mn
Al 0.727 0.622 -0.042 -0.264 Mg.Ca Co o 2 Al
K 0.987 -0.134 -0.082 0.039
Ca 0.229 -0.676 -0.086 -0.258
Fe 0.769 0.496 0.049 -0.387 Mg Ca
v 0.89%4 0.354 -0.141 0.230
Cr 0.796 -0.358 -0.435 0.021 2
Mn 0.315 0. 886 -0.223 0.248
Co 0.494 -0.800 0.002 0.328 26.850% o
Ni 0. 862 -0.495 -0.003 -0.016 3 Cu~Zn
Cu 0.540 -0.030 0.835 -0.007 Cr Pb. Cu-Zn Pb
Zn 0.439 0.425 0.663 0.425
Hg 0.670 0.503 0.001 -0.447 3
Ph 0.332 0. 455 -0.419 0.465 o 3 10.694% .
4 Zn Pb
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The Settling Particulate Matter and Their Geochemical Compositions in
Jiulongjiang Estuary in Dry Season

FANG Jian-yong CHEN Jian ZHANG Xiao-fei

( Third Institute of Oceanography SOA Xiamen Fujian 361005)

Abstract The settling particulate matter( SPM) was collected respectively by self-made sediment trap in Jiulongjiang
estuary from March 28 to March 29 in 2009. The collected samples were analyzed using scanning electron microscope
( SEM) laser particle size analyzer and ICP-MS instrument and the particulate vertical fluxes were caculated. SEM
analysis using the LEO1530 scanning electron microscope made in Philip company in nanometer technology centre of
Xiamen University( resolution for the 3 nm the largest magnification is 30 millions times) . Grain size analysis was
analyzed by Mastersizer 2000 type laser granulometer samples were determined after ultrasonic dispersed particle
size interval for 0.25¢ precision is 2% the work was done by open laboratory of ocean & coast environmental geolo—
gy third institute of oceanography. ICP-MS analysis element analysis are finished by using inductively coupled plas—
ma mass spectrometer ( Agilent 7500ce ICP-MS American Agilent) in key laboratory of global change and marine-at—
mospheric chemistry SOA. We have analyzed 47 elements including Na Mg Al K Ca Fe V Cr Mn Co
Ni Cu Zn As Se Mo Cd Sn Sb Hg TI Pb Th U such elements ( partly elements because of low content
were not detected) the instrument measuring precision standard deviation is less than 5% . Using the scales measure—
ment accuracy for 1/100000 to calculated vertical settlement particulate flux. SEM analysis shows that biological deb—
ris and minerals are the main components of settling particulate matter the flocculation types are different in disparate
levels. Every surface and bottom are silty sand median diameter vary slightly. The change of size parameters were
effected by flocculation. The vertical flux of settlement between sea level changes greatly. The surface of settlement
flux are higher than the bottom in A and C station B staion emerge to the contrary. Settlement flux peak in B station
bottom  settlement flux for 747.0 g. m~. d” lowest appeared in A station bottom settlement flux for 245.7 g m* d”
investigate its reason should be derived from Jiulongjiang of particulate yakees along the subsidence. There are certain
differences in different sources of substance in the chemically particle chemical composition is the comprehensive em—
bodiment of the source. The content and distribution characteristic of each element in settlement particle is one of the
important indexes of material sources biogeochemical process material exchange between particles and ecological en—
vironment of marine. In order to reveal the relationship between each element the principal component analysis is car—
ried on the factor analysis former four factors have given a fully summary to the vast majority figures and explained
94.927% variance of the total. Factorl reflects the effect of distribution of the particle caused by inputing of land-
sourced material. Factor 2 is also reflect the terrestrial material input on the distribution of the settlement of particles
and indicates that the trace elements of particle did not exists in the form of carbonate. Factor 3 reflects the effect of
the distribution of the settlement particle by human activities in the study area . Factor 4 revals the same conclusion
with factor 3.

Key words settling particulate matter; the chemical composition; settlement flux; Jiulongjiang estuary



