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B

ARSI T 2006~2007 FFE . &L L K4 MTXALESE (Beibu Gulf)
R SRR L ORI R P 0 8 SR A R AL R i R SR AR v I 4
J& . HUERT T E R R AN R BTSSRI AR
SERFIE. B LUR g R

JEERE YA T R JZW K P E LB Cu F 4 0.14 ng/L~1.03 pg/L 73
0.40 pg/L), Pb 24 0.036 ug/L~2.80 ug/L (“F-#4) 0.46 pg/L), Zn 4 0.33 pg/L~24.02
ng/L CFEJ 837 ug/L), Cd 2 0.0015 ug/L~0.122 pg/L (¥4 0.041 pug/L), Cr A
0.083 ug/L~0.95 pg/L (*F1J 0.33 pg/L).

AR 2 S K P R < )1 1 3 A AL D TR A, T T
F, RIS R KR RS S B M L 2R . ok, o
IS BN KA RO B — AR IR . XSRS Poy Zn 7GR 1K) 3 A
WA —EEH .

ALK Zn EEBEF Y ARAEOR, e R, AR ETG R AV
N EERAL, nRERZ BN, Zn BOKHWITRERIR B BRI, SR R2TE
UEAHA) AR KA R T B ARV R K R Zn AN H S E S B I & K
LA Y

AL PG A FTT KA AW IR E 4R Cu F 54 0.23 ng/m’~18.57 ng/m® CF
¥J 3.56ng/m?), Pb K 0.58 ng/m’~91.77 ng/m® (*F-3J 19.48 ng/m’), Zn 2 0.70
ng/m’~180.13 ng/m’ (¥ 4991 ng/m’), Cd & ND~2.23 ng/m’ C*F¥Jk 0.58
ng/m>), Al 4 3.02 ng/m’~363.65 ng/m’ (*F-¥J 102.30 ng/m®), V i ND~5.16 ng/m’

(V¥ 1.43 ng/m®), Fe Ny 4.04 ng/m’~433.06 ng/m® (*F-#4 118.21 ng/m*).
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FPOCHE BT N, — AR F TR BRI = Y Fe R AL 53 —JS & fli
V79705 Cuy Pby Cdy VI Zno 3XE6Y5 380 5= AR AU TR R IR B0 AN IR R 2
e, BRI E Cd>Pb>Zn>Cu>V, RIS KW 228N i
B o

JEEER VIR, R Cu 5 EN 6.72 mg/kg~25.95 mg/kg -1
16.37 mg/kg), Pb A4 16.99 mg/kg~57.98 mg/kg (¥4 32.23 mg/kg), Zn K
73.15 mg/kg~112.25 mg/kg (*F-44 93.12 mg/kg), Cd 4 0.03 mg/kg~0.12 mg/kg (*F-
5 0.08 mg/kg), Cr 4 20.69 mg/kg~56.47 mg/kg (V¥ 35.51 mg/kg).
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Abstract

In this thesis, the research was carried out to examine concentrations, distribution
patterns and seasonal variation of heavy metals (Cu, Pb, Zn, Cd, Cr) in seawater and
sediments, as well as (Cu, Pb, Zn, Cd, Al, Fe, V) in acrosols from Beibu Gulf in four
cruises during 2006-2007. The main conclusions were as following:

Concentrations of heavy metals in surface seawater from Beibu Gulf were in the
following ranges: 0.14 pg/L~1.03 pg/L for Cu (averaged 0.40 ug/L), 0.036 pg/L~
2.80 ug/L for Pb (averaged 0.46 ug/L), 0.33 ng/L~24.02 pg/L for Zn (averaged 8.37
png/L), 0.0015 pg/L~0.122 pg/L for Cd (averaged 0.041 pg/L), 0.083 pg/L~0.95 ng/L
for Cr (averaged 0.33 pg/L).

Concentrations of heavy metals in aerosols from Beibu Gulf were in the following
ranges: 0.23 ng/m°~18.57 ng/m’ for Cu (averaged 3.56 ng/m’), 0.58 ng/m’~91.77
ng/m’ for Pb (averaged 19.48 ng/m’), 0.70 ng/m’~180.13 ng/m’ for Zn (averaged
49.91 ng/m’), ND~2.23 ng/m’ for Cd (0.58 ng/m’), 3.02 ng/m’~363.65 ng/m’ for Al
(102.30 ng/m’), ND~5.16 ng/m’ for V (averaged 1.43 ng/m’), 4.04 ng/m’~433.06
ng/m’ for Fe (averaged 118.21 ng/m’).

Contents of heavy metals in sediments from Beibu Gulf were in the following
ranges: 6.72x10°~25.95x10° for Cu ( averaged 16.37x10°), 16.99x10°~57.98x10°
for Pb (averged 32.23x10°°), 73.15x10°~112.25x10° for Zn(averaged 93.12x10°°),
0.03%x10°~0.12x10° for Cd (averaged 0.08x10°), for Cr 20.69x10°~56.47x10°
(averaged 35.51x10°).

The distribution of metals in seawater showed the trend of higher concentrations in
the northern part of the Gulf and lower in the south part sea area. Generally, the
concentrations in surface seawater were found to be higher along the coasts with a
trend to decrease towards the offshore. This result indicated that terrestrial input was
the main factor influencing the distribution of heavy metals. Water mass mixture and
aborption/desorption of particles may also play a role on the distributions. For Pb and

Zn, the atmospheric deposition may play an important role on the distribtuiton of Pb
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and Zn in Beibu Gulf.

Concentrations of Zn was highest in Spring, which might be associated with new
pollutant inputs from land, while it was lowest in Summer which can be explained
by the reason that Zn was largely precipated and absorbed into particultes caused by
high temperature in Summer or absorbed by phytoplankton in bloom. The other
metals didn’t showed distinct seasonal variation.

The spatial distribution of heavy metals in aerosols from Beibu Gulf show higher
concontrations in the north and lower in the middle and south of the Gulf, which
indicated that the northern sea area was influenced seriously by anthropogenic
activities.

Heavy metals in aerosols showed obvious seasonal variations with higher values in
winter and autumn and lower in summer and spring. The seasonal distribution pattern
was closely associated with dry-wet seasons and wind directions of monsoon. The
explanation may be that more terrestrial particles were transported into the Gulf in
Winter whereas particles in aerosols were mostly scavenged by rain in Summer.

The results calculated by Correlation, Hierarchical Cluster, Enrich Factor Analysis
indicated that heavy metals in aerosols were divided into two main categories: crustal
elements (Fe and Al) and pollution elements (Cu, Pb, Cd, V and Zn). Those pollution
elements had high EF values in following order of Cd>Pb>Zn>Cu>V, which indicated
that aerosols from Beibu Gulf were heavily affected by anthropogenic activities.

Distribution of heavy metals in sediments show a trend with concentrations
decreasing from coastal zones to offshore sea area. The result indicated that land input
was the main factor for the distribution of heavy metals in sediments. The high
contents mainly occurred in the coastal area of Leizhou Peninsula and in the sea areas

between Basuo and Bailongjin located in Hainan Island.

Keyword: Heavy metals; Distribution; Seasonal variation; Seawater; Aerosol;

Sediment; Beibu Gulf
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ey, B4 JERILREE . MR . A4 BBV SRR, BOA N
A FH TG Y2 — (Sinex and Wright, 1988; Srinivasa et al., 2004; i
4, 2005). H 20 Al 70 ALK, TG G S B A IIREST LAE %5
(BRERAESE, 1992), HRHIE 20 D 50 4E4C, HAR Hg. Cd y5 5K T
AR AR i, T G G Ok S R AT R (SR,
2004). HAT, BT RY CHAZ H K AHE e Y. ERE, #5)
NIRIEAR eV Y B4 ) 42 B As. Be. Cd. Cr. Cu. Pb. Hg. Ni. Ti
GHHEMNEE, 2006),

— YRR G B T FE N KR A MR UL T 6%, W1 Few Mn. Cu. Zn, {H
LIS R S R R (Bryanetal., 1976). &4 )@ 40 Pb.
Cd M2k 75 HEA M % (Mohamed et al., 2006).

WEHARY, 4R (RSB TE) 5EY R T EEAFE Y T
AEAEH T S8 E 4 5 AR SSAR R AZ W (Graeme et al., 1998; Baudounin
et al., 2002). MR G th RE AT R G DRI “OKE0 7 F1 Cd 5
“CHEYEN SR (IR SRR, 2005).

o R v G DS VB A (R B M R B ) B 1) 8 R X 7K AR AR RN A ARG AT 52
R I RE IR, BT R S 25 M S i A T AR A R G W S5 R AN Dy e DA S NS 1) A B
(Wang etal., 2007). HEAEJBIWEERENE, Fi5 24 e AT H B 8 N R WA AT
4t (Abollino et al., 2001). /KT E SR KEAY CAngds, Mm2R5%) 1)
FMEWFGT (Giordano etal., 1991; Somer, 1974) FWi, 4@ TxEIAEKA
I 5 550 (Hollibaugh, 1980), E4&JEAEMIc# (41 Cu®'s Mn®'. Cr") SHZT
R CHi 438855 1A KA TG S A (R eV L, i 7 Jod o i U 7 RV RO,
(MR, 1991, BhAt, BEEE—HIEAKE, ISP = 4,
SFECEREY ELSE (Reddy etal., 2005).

1



ILMBEEA TR REKBETIROHESBRTE. 20 ALFWEEN

e b R A G TR TR, BRI L T, i HHR A
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112 F MR P EE R A RIRE R
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DU RS IEYS Yo I N = TR %S (Tankere et al., 1996;  Abollino et al.,
2001; Zeri et al., 2003; Gavriil et al., 2005; Buccolieri et al., 2006; 4,
1991; X757 3C5%, 2003).

VR PP O R TR AU LA B SRR R SR R SRR 32 B M 58 5 A
s IR LR R K Ik, IR AR KRR R R R, W
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B 1L B K R IBO R T 4 SR AR 24 IR 2 IR AR R R B R I R 4 KR
(RIAB0E TR NI o NS00 A 3 AT A = 6 20 A2 32 U T 4 e ¥ e [ 4 it
Kl (Tankere etal., 1996; fXFCESE, 2001: 5KNEVESE, 2003).
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2003), JFEEWHA BRI A2 DAY (Hatje et al., 2003; Srinivasa
et al., 2005; SKNFVEAE, 2003; BRICEESE, 2004). ¥70 LLEF BRI WL & T
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etal., 1998; Bardetal., 1999; X|E#e4F, 1996). W& @it g EA:
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