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Do particulate *'Pa/*’Th ratios
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The natural radionuclides Z°Th (Ty, = 75.6 ky) and *!Pa
(Tyz = 321 ky) are widely used as tracers for
pal eoceanographic process studies. Both isotopes are produced
in seawater by radioactive decay of uranium isotopes (***U,
235U) and due to their particle reactivity they adsorb on sinking
particles and are removed to the sediments. Since Z'Pais less
particle reactive than Z°Th i.e. %'Pa has a longer residence
time (t) in the water column compared to *°Th (1 = Z°Th: 20-
40y; T = ®'Pa: 80-200y) #'Pa is preferentialy removed in
areas of higher particle flux like e. g. ocean margins (boundary
scavenging); and the variable 2'Pa/®°Th ratios stored in the
sediment record are believed to reflect changes in the
paleofluxes (or paleoproductivity) during the geological past.
Further processes which may influence Z'Pa/*°Th ratios are
the composition of sinking particles, i.e. the higher affinity of
#1pg to adsorb on biogene opal compared to Z°Th, and the
dissolved Z'Pa/*°Th in water masses.

In a study of ZPa/*°Th ratios in surface sediments from
the southeast Atlantic off Namibia we find *'Pa/*°Th ratios
higher than the production ratio (P) of both isotopes (Ped/th=
0.093) at the ocean margin and lower ones in the open ocean,
adistribution typical of boundary scavenging. For this data set
we observe a strong negative correlation (r> = 0.82) between
Z1pg/Z0THh ratios in surface sediments and water depths. Also
for previously published data from the Pecific and Arabian
Sea we find negative correlations between Z'Pa/**Th ratios in
surface sediments and water depths, however, these
correlations are less strong. We will discuss to what extent
changes in the fractionation between *Pa and #°Th with
depth, high opal content, and/or boundary scavenging may
cause Z'Pa/?*°Th ratios to depend on water depth off Namibia.
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The diagenesis of trace elements in anoxic sediments of
the Achterwasser lagoon, which is part of the Oder estuary in
the Baltic Sea, is examined and evaluated in the context of
pyrite formation.

Certain trace elements show the same distribution pattern
within the pore water regime suggesting a similar diagenetic
behavior. The release of Zn, Cu and Cd into the pore water
occurs prior to the reduction of Fe and Mn, indicating that
they are released from organic matter in the thin oxic surface
layer of the sediments. While a considerable part of these
elements is recycled into the water column another part
diffuses downcore and is removed as soon as H,S appears in
pore water. Since degrees of trace element pyritization
(DTMP) for Zn and Cd range well below 1%, it isinferred that
they become trapped as monosulfide. Copper appears as both
monosulfide and impurity in pyrite (DTMP: 12%).

The accumulation of V, Cr, Co and As in the pore water
starts concomitantly to that of Mn and Fe suggesting that these
elements are liberated through reductive dissolution of Mn-
and Fe-oxyhydroxides. Increasing concentrations of dissolved
V, Cr, Co and As with depth demonstrate that the fixation of
these elements is not quantitatively controlled by the process
of pyrite formation. While pyritization of Co and Asisintense
with median DTMP values of 35% and 17%, respectively, Cr
(DTMP: 4%) is less and V (DTMP: <1%) amost not
incorporated into pyrite.

The coinstantaneous increase of DOP and DTMP with
depth suggests that, in analogy to Fe pyritization, addition of
trace metal sulfide complexes on preexisting pyrite grains may
be responsible for increasing DTMP values for Co, Cu and Zn.
Arsenic does not form sulfide complexes but rather As(I11)
oxyanions under reducing conditions, suggesting that again
adsorption of complexes is responsible for increasing
pyritization with depth.



