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Abstract : Sediment trap samples were collected to find out characteristic behaviors of metals in the settling
particles by using time-series sediment traps at 678 m and 1678 m water depths in the Bransfield Strait from
December 27th, 1999 to December 26th, 2000. Total mass fluxes at the intermediate water depth (678 m
water depth) were high in the austral summer and low in the austral winter, whereas at the deep water depth
(1678 m water depth) they showed high values in both the summer and winter. Total mass fluxes were
generally higher in the deep water depth than in the intermediate water depth, which indicates that a
substantial amount of sediments are laterally transported by strong currents into the deep basin from the
shallow water depths. Aluminium contents also showed large seasonal variations with high values in the
winter and low values in the summer. On the contrary, organic carbon contents were high in the summer and
low in the winter. Al contents were negatively correlated with organic carbon contents, which may be
ascribed that detrital particles are diluted by organic matter produced by phytoplankton in the surface
waters. Metals measured in this study exhibited three characteristic behaviors; 1) a positive correlation with
Al - Ti, Fe, Mn, V, Co, and Ba, 2) a negative correlation with Al - Cd and Zn, 3) no relationship with Al - Sr,
Cu, Cr, Ni. Terrestrial materials may act as a major source for metals that are positively correlated with Al,
and organic matter may be a major source for metals that are negatively correlated with Al. Enrichment
factor (EF) of Fe, Mn, Ba, V, Co, St, Cr, and Ni ranged from 0.5 to 1.5, whereas EF of Zn, Cu, and Cd
showed much higher values than 1.

Key words : 2= (Antarctica), 2 23 = 3] ¥ (Bransfield Strait), 37 AHSettling particle), FEU 4
(metal), YA} Xé"i*,i(partlcle flux).
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Fig. 1. Location of the sediment trap mooring sites in the eastern Bransfield Strait. The mooring site is marked by a

open circle.
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Fig. 2. Seasonal variation of total mass fluxes at (a) the 678 m water depth and (b) the 1678 m water depth of the

sediment trap mooring site.
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Fig. 3. Seasonal variation of aluminium and organic carbon contents at (a) the 678 m water depth and (b) the 1678 m
water depth of the sediment trap mooring site. Closed circles indicate aluminium contents and open circles

organic carbon contents.
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Fig. 4. A plot of aluminium contents versus organic carbon
contents of settling particles in the eastern Brans-
field Strait. Closed circles indicates sediment trap
samples collected at 678 m water depth and open
circles at 1678 m water depth.

45
71 tay, ekt e AEVY 942 ojFolHnt
AFu)F TGS Fig. 4904 Hi= wie)l o] f71ekds &
T e o FHAAR=083)2 welth olHY &
FolgE T foleA Fge] So] g Bole
AL SRy T2 45 VS 53 449
H HdEo] BF3 YoM A EFTAE o5 Ak
F71Ee oal 34 (dilution effect) H%17) wjEelt}. 2,
GFoEI fEA ME TE B3PS B3 Yo
FUE7] WZel 5 dago] A2 Adukd BAE Role
Aoltt, edutA o2 KA He] ol A dAe)
frde] gL dlgdere HFoR fsles dFuy &

220} §71ekA EE 20 49 oo ARHAE B
(Deuser et al., 1983; Jickells ef al., 1984, 1990). 0]
YR ES TS e ALY AL Flg FoM 3
Zite f7lEs A%std A% R F4Ys7] wEelth
ety GFe)E 71 e A S 5 % A
02 A7ksl] Wi ¥ 945 =2y} o) A
IAE Role Aoltt, AT £2)9} A AAY )
B3l A4 ARt fredel B Yo e SR
HAAEE e Zvp NEEYAEY o8 Yard 77)
S A7) Wi GRulE 2 frlvA &

7F &9 A##AE RAchKremling and Streu,
1993). £ AP AT dEukee) GAENE 2= 28
F%] o] FA S0 ENE B A HLE
o] 47 WEANEANYE ALE FFol Tl
27-76%, AZNA 58-87%), EF0F T F71ds &
Fo| o} FAMAE HQl Ao Byl

i

J o o
> o

FEUAES] PFdY

o2 sgdel EAltke FE59LES SYoER
B 7, o718, B 8A45E B9 dlges g€
Yo FUE FEYAEL & FoilM dake) EA
w2} Jie gaEo} ookt ARk 3k Fa)
FAA HAHD g d¥e o WA e whg
Rolx] o3 w2 A Ho) HHEn), slgolr 249
9] A ety o2 Ao ne} A7 tE P
RRITHChester, 2000). WA @5 Bl T A
FTEAALEY FTFA S Gotr) 93|, o] FelA A&
HAE EYAEAN SAHE 2 FE5AAEH 379
HAEY) ANAE G o|8E T Y LFu)EHe 4
BAIE | HATH(Figs. 5-7).

(A
-

&2 20
N
il

B o

o] YHAAE Hofs FEYL
Fig. 50 Heole A3} 7ol Ti, Fe, Mn, V, Co, BaS Al
Bl £ oo FUIAS HlL) oS BHULx F

oflAl Tigk V& Al mi7RA| 2 F2 FE A A (lattice)



46 Kim, D. et al.

06
0.5
~ 04
£
= 03
0.2
0.1
1 2 3 4 5 6 7 8
Al (%)
6
R*=0.99
5 | =0.
g 4
o
[V 3
2
1
1 2 3 4 5 6 7 8
Al (%)
18
2 [ ]
16 R“=0.95 (b [e]
14 0
£ o
8
8 10 °
B8
6
4

Mn (ppm)

1 2 3 4 5 6 7 8

Al (%)

V (ppm)

1 2 3 4 5 6 7 8
Al (%)

1000

R?=0.99
800

600

400

Al (%)

500

R?2=0.92

1 2 3 4 5 ] 7 8
Al (%)

Fig. 5. Plots of Aluminium contents versus titanium, iron, manganese, vanadium, cobalt, and barium contents of settling
particles in the eastern Bransfield Strait. Closed circles indicates sediment trap samples collected at 678 m
water depth and open circles at 1678 m water depth.
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Fig. 6. Plots of aluminium contents versus cadmium and zinc contents of settling particles in the eastern Bransfield

Strait. Closed circles indicates sediment trap samples collected at 678 m water depth and open circles at 1678
m water depth.
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Fig. 7. Plots of organic carbon contents versus cadmium and zinc contents of settling particles in the eastern Brans-

field Strait. Closed circles indicates sediment trap samples collected at 678 m water depth and open circles at
1678 m water depth.
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Fig. 8. Plots of aluminium contents versus strontium, copper, chromium, and nickel contents of settling particles in the
eastern Bransfield Strait. Closed circles indicates sediment trap samples collected at 678 m water depth and

open circles at 1678 m water depth.
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Table 2. Average concentrations and enrichment factor(EF) values for metal elements in the settling particles obtained

at 678 m and 1678 m water depth.

Fe Mn Sr Ba

\% Cr Zn Co Ni Cu Cd

(*%)  (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

Concentration at 678 m 2.49 435 228 237
Concentration at 1678 m 4.14 750 217 397
Upper continental crust* 3.50 600 350 550
EF at 678 m 1.27 1.29 1.16 0.77
EF at 1678 m 1.21 1.28 0.64 0.74

72 61 224 9 37 52 7.00
125 59 118 14 35 59 1.40
107 83 71 17 44 25 0.098

1.20 1.30 5.63 0.95 1.51 3.72 127
1.20 0.73 1.71 0.85 0.82 2.40 15

*source : Taylor and McLennan (1985).
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