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Suspended marine particles play a key role in the exchange processes between rapidly sinking
particles and seawater because of their large surface area and long residence times. They are involved in
the transport processes of rapidly sinking particles (~ 100 m/day) through aggregation and
disaggregation. This mechanism results in a net downward transport of suspended particulate trace
elements (TE). To provide more information to these processes TE in suspended particulate material
(SPM) have been measured on three cruises from 1995 to 1997 along 20°W using a large volume in situ
filtration system [1] between 25 m and 4150 m depth in addition to particle flux measurements with
sediment traps. These studies were performed under the framework of German JGOFS.

For sampling of suspended particulate TE the Kiel in situ pump (KISP) was used. After
sampling, the Nuclepore filters (142 mm, 0.4 am) were gently washed (to reduce losses of labile
compounds) and afterwards stored at -20°C. After drying, the filters were digested in toto with an acid
mixture. Final analysis of Al, Ca, Fe, P and Ti was performed by inductively coupled plasma atomic
emission spectrometry (ICP-AES) and of Cd, Co, Cu, Mn, Ni, Pb, and Zn by electrothermal atomic
absorption spectrometry (ETAAS).

From vertical profiles of suspended particulate 230 Th concentrations an average vertical
transport of SPM of 800 m/yr is estimated for this region by applying the particle flux model [2] The
concentration gradients of suspended particulate Al, Fe, Mn, Ni and Cd between 1000 m and 2400 m are
interpreted in terms of this result. For three one-year boxes - each corresponding to 800 m depth -
suspended particulate TE losses are evaluated. The losses in the boxes might be caused either by the
aggregation with rapidly sinking particles or by TE dissolution. In Fig. 1 the exchange between the SPM
pool and the rapidly sinking particles has been balanced with the dissolved pool.

The average vertical transport of suspended particulate TE contributes in a major portion to the
flux of rapidly sinking particles for Fe (32 %) and Mn (65 %); the particulate Al concentration seems
constant with depth (~ 0 % contribution) and the biogenic elements contribute large amounts to the
dissolved pool of Ni (56 %) and of Cd (88 %).
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Fig. 1: Exchange processes between rapidty sinking particles, suspended particles
and the dissolved pool for selected trace elements at position L2 in mol m" yr".
(1) Kuss and Kremling, Deep-Sea Res. I, in press.
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