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Abstract

Experiments were carried in coastal waters off Monaco to test the hypothesis that the degree of 234Th:238U disequilibrium in the overlying
waters may be a reasonable indicator of particle and ultimately carbon flux that are traditionally measured using sediment traps. Sediment
trap data indicated that fluxes measured by traps on three separate moorings were in quite good agreement. Furthermore, predicted 234Th
fluxes based on 234Th deficiency measurements in the overlying waters were similar to actual particulate 234Th fluxes measured with the
traps. Likewise, carbon fluxes were derived using experimentally-determined C/234Th ratios in the sinking particles.
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Introduction

Sediment traps have been widely used over the past 30 years to
study the downward flux of particles under in various marine environ-
mental conditions. They are a unique tool for measuring particle flux
in the water column and for collecting samples to estimate fluxes of a
variety of elements and compounds [1]. Also, they permit recording
fluxes over long periods of time to observe seasonal and annual
changes in sedimentation [2]. Their records have provided key data for
the better understanding of ocean biogeochemical processes. It is
widely accepted that traps deployed in calm environments or the deep
ocean provide a reasonable estimate of in-situ sedimentation. The sit-
uation is not always the same when traps are deployed in high energy
environments or shallow waters. Trap data obtained under the latter
conditions may be affected by hydrodynamic bias [3].

Since the activity of 234Th in sea water is primarily controlled by
production from its soluble parent 238U and losses through radioactive
decay plus sorptive removal on sinking particles, the accuracy of trap
measurement in shallow waters can be verified by studying the
234Th:238U disequilibria in the overlying water column. From the
234Th deficiency in sea water one can predict the 234Th flux down to
the depth of radionuclide disequilibrium [4]. Given this and a 234Th
measurement in the traps, one has an independent check whether the
trap is collecting 234Th-bearing particles in a predictable fashion. In a
similar way, carbon fluxes can be predicted by using experimentally
determined C/234Th ratios.

Field test and results

During a spring bloom, a field intercomparison of the three
Technicap models of sediment traps (Fig.la) was carried out off
Monaco. During one month the traps were deployed at 170 m depth on
three independent moorings over a bottom 370 m deep. Currents were
also recorded during the entire period of the experiment. In order to
relate the measured fluxes to changes in the environment, using Niskin
bottles the water column was sampled weekly for basic physico-chem-
ical parameters such as temperature, salinity, fluorescence, chlorophyll
a and particulate organic carbon. In addition, particulate and dissolved
234Th were measured in the water column using in-situ large volume
pumps (Fig.1b) in order to compare 234Th trap-measured fluxes with
fluxes predicted based on 234Th-deficiency, and to estimate carbon
fluxes from the observed 234Th:238U disequilibria.

Figure 1. Sampling devices: a) conical sediment trap with a 1 m2 surface col-
lection area; b) large volume in-situ pump.
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Fluxes measured by the three sediment traps were in good agree-
ment during most of the sampling period. Only during short periods of
high sedimentation did the measured fluxes present a high variability
between traps but without any consistent differences for any given
model. Similar trends were observed for carbon fluxes and, to a lesser
extent, for pigment fluxes. Thorium data, although preliminary, indi-
cate that 234Th trap-measured fluxes and predicted 234Th fluxes based
on 234Th-deficiency were relatively similar and, thus, suggest that the
collection of particles by the traps was representative of the actual in-
situ fluxes off Monaco during the experiment.
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