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1 Introduction

g_i _.:__-%- Biogenic silica (BSi) is a major component in marine geochemical cycles and 1000 ' :;_-'g‘
e ;ﬁ:“ a suitable proxy for paleoproductivity. The Southern Ocean plays a key role g 200 — PS63/030-3 BSi=54.7% k=2 6E-03 ;
~ inthebiochemical cycle of silicon (Schliiter et al. 2001). To address questions g e PS63/114-2 BSi=12.6% k=2.3E-03 P o
e . of opal preservation and to assess the global biogenic silica cycle it is 3 600- e ,
5 important to understand the processes controlling BSi dissolution. o "
3 400-
. Q
= 2 Material and Methods 5 __
: = 200 - — PS63/049-2 BSi=6.7% k=4.7E-03 S :
i — PS63/146-1 BSi=34.9% k=5.1E-03
O ' I ' I ' I ' I ' I ' I '
0 500 1000 1500 2000 2500 3000 3500
Time [sec]
u 2 Fig. 4: Four selected fitted leaching curves, with different opal content and ‘a : =
e E f ; reactivety index 1 f :

Comparing the opal content and the reactivity index spatial ditferences =
exists. Regions with high opal content and low reactivety can be found [
as well as regions with high opal content and medium reactivety. This is

for example seen under the circum polar current. A region with low opal
content and high reactivity is south of the ACC on o° longitude.

Fig. 1: Photo of a wet alkaline extracion line. Water bath, sample vessels and stirrer on
the left. An autoanalyser system in the middle with a flow through photometer on the

right. Chemicals in the back. Biogenic silica in surface sediments [%] Reactivity Index [ ]
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= During RV Polarstern cruises ANT-XX/2, ANT-IX/4 and ANT-X/4 multicorer praie g B
e AR and minicorer samples were retrieved. The opal content of 65 selectec Fig. 5: Maps of I.3$| content and reactivety index in surface sediments in a sector rir - ol
el : : . of South Atlantic el
" surface samples (typically 0-0.5 cm depth) were determined and a reactivitt o
E 1 index were obtained by a fitting procedure of the leaching curves. A Work in progress and future work 1
o L To get detailed information on kinetics and solubility of biogenic silica, & =
e S l = [S l :L : (1 —e t) bl‘ continuously stirred flow-through experiments are in progress. Use of = =
aq extr st T

flow through reactors allow quantification of dissolution rates and
saturation concentrations under well defined conditions. Dissolution

Equation 1: Model for fitting a leaching curve from Koning et al. (2002
| 5 5 5 ( ) rates of sediment samples in stirred flow-through reactors were measured

°E o . . . of .
- 2L n as a function of the degree of undersaturation by varying the silica acid
Jo o o o o
I oo concentrations or the flow rate of the inflow solution. By taking samples
- out of the reactors during the experiments we also get information about
. changes in species composition and how the shell structures dissolve.
The combination of results from laboratory measurements and the
— 2000 m
regional distribution of parameters affecting the benthic silica cycle will
N help us to decipher processes regulating the BSi burial and to provide a
B more detailed understanding of the dissolution of BSiin surface sediments
—sso0m within certain regions of the Southern Ocean. Therefore, itisimportant to
000 consider detailed information on diatom assemblages and sediment
N composition, e. g. clay mineralogy published by Petschick et al. (1996).
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