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2 1 (%)
21 Tab.1 The contents ( %) of biogenic silica
| in Jiaozhou Bay sediments
1
B3( ) Dac ) D( )
, (0—10cm) (10— 0—10cm 1.58 1.44 1.48
20cm) , 10—20cm 1.29 1.49 1.40
> 5 1.54 1.48 1.39
, B3 D4 D7
1.54% 1.48% 1.39% ,
(Koning et al, 1997)
(2004) , ( 2, ,
> > , s
2
Tab.2  Comparison of biogenic silica contents in suface sediments of different sea regions
BSi (%)
1. 44—1.58 2mol/ L NayCO3
0.21—0.46 2mol/ I Na>CO3 Liu( 2002)
0.25—0.58 2mol/ L NayCO3 Liu( 2002)
The northem Arabian Sea 2.3—3.9 0. Smol/ L. NaOH Weijden et al( 2002)
Southern Ocean 6.5—38 2mol/ L. Na>,CO3 Cappellen et al (1997)
Mesohaline Tidal marsh 0. 76—1.0 1% NaxCO3 Norris ( 1999)
Ross Sea 0.7—21 1% Na>CO3 Demaster et al ( 1996)
(D4 )
(D7 ) , (B3 ) 2.2
s 4—6an 2 —24cm 68 —70cm
92 —94cm , Sk P<10
) Si DN« 1,
N P . ( , 197, ,2002)
, Si DIN  Sit 16P 1, Yang  (2003a)
: : Si ,
, ; Sio, ,
, , Si
, ) Si CNP
: Si N P 16 16 1 ,2003),
, B3 SiN P ,

4 —6cm 1998 SiN P 16 16: 1,
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, Si ) BSi. TN BSi: TP
3 BSi TN BSi ,
™ BSi: TN 1, N P BSi :
BSi TP 16, , Si
, (B3 ) (D4
3 Si TN Si TP

Tab.3 The ratios of Si TN and Si TP in Jiaozhou Bay sedimeris

B3( ) B4( ) D7( )
BSi TN  BSi TP  OC BSi BSi TN  BSi TP  OC BSi BSi TN BSi TP OC BSi

0—2 18 56 0.30 0—2 37 84 0.20 0—2 33 67 0.11
2—4 20 60 0.35 2—4 28 57 0.28 2—4 25 66 0.07
4—6 43 85 0.25 4—6 28 54 0.26 4—6 42 84 0.07
8—10 15 55 0.34 8—10 41 74 0.22 8—10 32 75 0.12
10—12 13 46 0.37 10—12 23 65 0.24 10—12 53 93 0.07
12—14 12 42 0.37 12—14 24 65 0.17 12—14 41 76 0. 08
14—16 18 73 0.29 14—16 28 69 0.23 14—16 41 135 0.09
18—20 24 64 0.35 18 —20 32 71 0.27 18—20 36 97 0.11
22—24 30 124 0.19 2224 30 70 0.30 22—24 18 70 0.16
26—28 23 47 0.31 26 —28 34 62 0.25 26—28 41 80 0.08
30—32 43 62 0.27 30—32 40 77 0.28 30—32 37 91 0.12
38—40 20 47 0.36 38 —40 37 67 0.25 38—40 31 80 0.18
48—50 21 50 0.35 48 —50 43 67 0.29 48—50 32 93 0.13
58—60 29 37 0.21 58 —60 52 55 0.30 58—60 33 117 0.06
68—70 &3 98 0.08 68 —70 34 67 0.27 68—70 60 154 0.19
78—80 31 73 0.06 78 —80 25 59 0.26 80—82 57 110 0.11

88—90 30 67 0.29 88 —90 49 60 0.24

92—94 54 92 0.26 98 —100 42 59 0.18

106 —108 45 57 0.25
29 65 0.28 35 65 0.25 38 93 0.11

2.3 ( BS)) (0C) BSi
Si(OH) 4 pH
(Tr guer, 2002),
BSi Si(OH) 4
BSi ,
Romero  (2003) — )
BSi BSi ( Ehrenhauss e d, 2004),
\ BSi BSi
BSi , 1

BSi (Quequiner e al, 2002) BSi , BSi
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Tab.4 The fluxes of biogenic silica sedimentation

1
Fig. 1 The relationship between biagenic silica and

in Jiaozhou Bay

organic catbon in Jiaozhou Bay sediments

(%) (em/a) [ mmol/ (m d)]
’ BSi 65. 6 0.85 5.34
(B3 D4 ) 65. 4 1.63 9.87
BSi ’ 80. 3 0.45 2.08
0C: BSi , ,
BF=CxSx (1)
, Q= (1- W)/((1- W)/P+ W/ R) (2
. BF . C
, ) , ;S ;
BSi \ BSi , Q ; We e
; R 1. 027/ e’
BSi BSi (1995)
,  BSi , BSi  (41.9%15.3) mmol/(m**d), Redfield

>

(6.32 £2.31)
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mmol/ (m’ d), B3

15. 5%
,  84.5%

3. 3mmol/ (m’* d) (
,2002) ,

?

(1) (BSi)
) . B3 D4 D7

1.58% 1. 4% 1.48%,
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16,
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. . Si
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HIGH CONTENTS OF BIOGENIC SILICATE IN JIAOZHOU BAY SEDIMENTS
—EVIDENCE OF SELIMITATION TO PHYTOPLANKTON PRIMARY PRODUCTION

LI Xue-Gang, SONG Jir-Ming, YUAN HuaMa", LI Feng Ye, SUN Song
( Institute of Oceanology, Chinese Academy of Sciences, (ingdao, 266071)
“( Institute ¢ Oceanology, Chinese Academy ¢ Sciences, (Qingdao, 266071;
Graduate School,  Chinese A cademy o Sciences, Bejing, 100039)

Abstract Silicate is an essential chemical requirement for certain biota such as diatoms, radiolarian, silicoflas
ellates and siliceous sponges. Its abundance in seawater strongly influences the growth of diatoms. It has been wide-
ly recognized that low silicate content in seawater is a main limiting factor to phytoplankton primary production in
Jiaozhou Bay. However the reason of S+ limitation remains poorly understood. In the present study we believed that
the biogenic silicate content in sediment was the reason based on the analysis of field samples. The measurements
have showed that the biogenic silicae wntent in surface sediments of the bay varied at 1. 58% , 1.44% and 1. 48%
in the inner bay, bay mouth, and the outer bay, respectively; and the content in surface sediment was higher than
it in sub-surface layer, which indicated the accumulation rate in recent years is higher than early years. The average
value of the whole column samples was 1. 54% in inner bay, 1.48% in bay mouth and 1. 39% in outer bay. These
values are obviously much higher than those in the Yellow Sea and the Bohai Sea. Thus the sediment of the Jiaozhou
Bay is characterized by a high content of biogenic silicate.

The ratios between Si and C, N, P may reflect the accumulation of silicate in sediment. The ratio of Si N: P
in diatom is 16: 16 1. If all of Si, N and P in sediment came from diatom that the ratio of Sii N P in sediment
would be close to 16: 16: 1. If the ratio is higher than 16: 16: 1, silicate accumulation in sediment is indicated. The
BSi TN ratios and the BSi 16P ratios in sediment were> 1 but were< 1 in seawater. On the other hand, the values
of OC: BSi ratios in sediment were lower than these of Redfield ratio (106 16). All these data above indicated sil+
cate has accumulated in sediment as the decomposition rate of OC is much higher than that for BSi decomposition
rate in similar conditions. Close and positive correlation between OC and BSi contents was also found, which proved
that biogenic silicate came form diatom. Since the BSi decomposition rate is slow, the majority of the biogenic sil+
cate was buried and thus did not participate in silicate recycling. This fad may become the key reason for limiting
phytoplankton growth in the Jiaozhou Bay. Comparing the flux of biogenic silicate from sediments with primary pre-
duction rate, it can be concluded that only 15. 5% of biogenic silicate was hydrolyzed when they sank down from
surface to bottom in seawater, thus approx. 84.5% of biogenic silicate could reached the bottom. In other words,
the majority of silicate cannot be decomposed before they deposited at hottom as the bay has such shallow depth. On
the other hand, the silicate release rate from the sediment to seawater was corsiderably lower than that of sedimenta-
tion of biogenic silicate. Thus, in Jiaozhou Bay the silicate flux from seawater to the sediment controls the flux in
opposite direction. This may be the main reason of constant silicate content low, making silicate as a limiting factor
to phytoplankton primary production in the Jiaozhou Bay. In a word, the silicate accumulation in sediment is the key
reason of silicate limiting to phytoplankton growth in the Jiaozhou Bay.

Key words Biogenic silicate, Limiting factor, Jiaozhou Bay



