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Tab.1 The sampling time during the CHINARE cruises (25—29)

25(2008/2009) 2009. 2. 7—26
26(2009/2010) 2009. 12.22—28; 2010. 2. 13—26
27(2010/2011) 2010. 12.31—2011.01.06; 2011. 1. 11—16
28(2011/2012) 2012.2.27—3.4
29(2012/2013) 2013.1.31—3.3
> NaOH
, Tréguer (1992)
PBSi s
1/4 , 10mL ,
0.2mol/L NaOH , 95°C 45min,
, HCl ,
(GB 12763.4 2007)
chla (GB
12763.6 2007) s

(Turner Designs, Model 10 0.025ug/L)
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Ocean Data View

(25—29 )
Fig.1 Locations of PBSi sampling in the Prydz Bay (CHINARE-25—29)

1.3
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chl a ( 12 1
> 2 5 3 ), chl a
( 12 —3
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2.1 2009—2013 PBSi
CHINARE-29 ,
2013 PBSi
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, 2008/2009 2010/2011 PBSi
PBSi 7.63+2.17umol/dm®  8.53+2.67umol/dm’,
2009 2013 CHINARE-25, 26, 27, 28, 29 )
PBSi PBSi ,
, 3 2009 2013 PBSi 0.1—18.9pmol/dm3
67°S PBSi (Pasquer et al, 2010), Ross PBSi
2009—2013 , 21.7umol/dm’ (Nelson et al,

PBSi 1986)



288 46

2.2 2009-2013 chl a R ENSO
( , 2003; Arrigo et al, 2004a),
4 2009—2013 , ENSO
chla , ;
2009—2013 , ENSO (Multivariate ENSO Index, MEI)
chl a
2009/2010 , 5.28+2.16pg/dm®  0.93+
0.87ug/dm’, 2008/2009  2010/2011  chla (Arrigo et al, 2003, 2004b),
2012/2013 ,
0.99+0.96pg/dm’, , , ,
2011/2012 0.22+0.02pg/dm’ a
8 MEI chla
7 5 MEI ,
6 u 67°SbIE
é i u 67°SBUY, | ’
EIN chl @ ()
° LL chla MEI
° 2009 2010 2011 2012 2013 , MEI chl a
&Fn
4 chl a ENSO ,
(ng/dm?)

Fig.4 Interannual difference of chl a contents (ng/dm?) at
surface water of inner areas and outer areas of Prydz Bay >

1992
2012 2013 2
12 —1993 2 >
3 ( b, ,
( , 1999),
chl a
5 34 95 ,
chl a s
nl 76.6%, 2002 1—2
chla PBSi
( 2),
: 2.0
PBSi | . «MEI 25
1.0 41ERXchl aykE 2.0
0.5
’ 0.0 - 15
-0.5
10 ’ 1.0
-1.5 [~
3 20 0.5
-2.5 0.0
mﬂﬂﬂfﬂfﬂfﬂfﬂfﬂfﬂfUIUIUIEEUIUIULHLULULULULULULULULULULUUJLULMEEHE
tH'Nvwoo;tH'Nvww;hﬂ'wvww;tﬂ'wvww;tﬁwvww;k&wv
_ 8 =g =2 Ay =< =2
& s s & I &
’ S g g T 5 3
« « « « I &
, ENSO 5 2007 12 2012 5 MEI chla
(ng/dm?)

Fig.5 Data of MEI and remote sensing data of chl a (ug/dm’)
from December of 2007 to May of 2012



2 :2009-2013

289

x2 EERREEAEHPFEHELEEEZTZFHFEMHOMEAN. BEFEURSEZFHITL

Tab.2  Variations in species composition and abundance of phytoplankton in Prydz Bay during El Nifio, La Nifia and normal periods

(1993/01—1993/09)

(1998/06—1999/12)

1992/12—1993/02

62°—69°S
58°—83°E

5 34 95

38.75x10°  /dm’

1998/12—1999/01

63°—69°S
70°—75°E

5 20 36

4.02x10°  /dm®

2002/01—2002/02

62°—69°S
68.5°—76.8°E

3 37 87

8.80x10° /dm®

76.6% 61.1% 68.6%
, 1998 , 2005 , 2004
, 3 37 87 -0.14°C, (2008/2009 3,
38.75x10°  /dm’, 7, 1 12
8.80x10° /dm’; , , , 2
, , , 3
1998 12 —1999 1
12
, 5 20 chl a ,
36, , 4.02x10° 0—50m chl a
/dm’® ; 66°S( , 2012), chl
61.1%, a
/ PBSi 12 ,
5  MEI 2010/2011
,2009—2010
, 5  MEI , 2009 12 (
—2010 2 3, 8)
( 3, 6 , 2009 12
, -0.95°C, -0.77°C,
0.01°C, 12
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Tab.3 Variations in SST and chl a, PBSi concentrations in Prydz Bay during El Nifio, La Nifa, and normal periods

(2009/04—2010/04)

(2010/05—2011/03)

67°S

67°S

2009/12—2010/02

0.01

chla 2.31
PBSi 14.32
-0.14

chla 0.54

PBSi 3.21

—-0.95
0.79
8.53

-0.77
0.25
2.26

2010/12 —2011/01

2009/02
—0.43
1.41
7.98
0.04
0.37
2.18
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Fig.6 MAMO_SST 4km.CR sea surface temperature(°C, a—d) and MAMO_CHLO_4km.CR chlorophyll a concentration(mg/m’, e—h)
in surface water of Prydz Bay 2009. 12—2010. 3
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Fig.7 MAMO_SST 4km.CR sea surface temperature(°C, a—d) and MAMO CHLO_4km.CR chlorophyll a concentration(mg/m’, e—h)
in surface water of Prydz Bay 2008. 12—2009. 3
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Fig. 8 MAMO_SST 4km.CR sea surface temperature(°C, a—d) and MAMO_CHLO_4km.CR chlorophyll a concentration (mg/m?,
e—h) in surface water of Prydz Bay 2010. 12—2011. 3
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INTERANNUAL CHANGE OF BIOGENIC SILICON CONTENTS IN SURFACE
WATER OF PRYDZ BAY DURING 2009—2013 AND ITS RELATIONSHIP
TO GLOBAL CLIMATE EVENTS

HU Chuan-Yu"?, HAN Zheng-Bing"? ~SUN Wei-Ping"?, CHEN Ji-Yu"?

(1. Lab of Marine Ecosystem and Biogeochemistry, SOA, Hangzhou 310012, China; 2. Second Institute of Oceanography, SOA,
Hangzhou 310012, China)

Abstract To understand the relationship between annual change of particulate biogenic silica (PBSi) contents in Prydz
Bay in Antarctic and global climate events, we studied the contents and distributions of PBSi in surface water of the bay
during the CHINARE cruises from 2009 to 2013. The results show that in austral summer of 2013, the contents of biogenic
silica ranged 0.23—8.62umol/dm’ in average of 1.55+1.86pmol/dm’, and the distribution of surface PBSi showed clear
regional patterns, higher concentrations in the area south of 67°S and lower in the area north. The interannual difference of
PBSi content in the surface water of the bay was obvious during 2009—2013. In addition, historical data show that the
global climate events affected clearly the variation of sea ice in the Antarctic, and the local population structures of
phytoplankton changed correspondingly, resulting in the interannual difference in PBSi concentration and distribution in
the sea surface.

Key words biogennic silica; particle; phytoplankton; Prydz Bay; climate event



