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Abstract

Abstract

#%Th, *'°Po and *'°Pb are particle-reactive radionuclides and have been widely
used to study particle transport and export in marine environments. In this thesis,
4Th/28U disequilibrium and 2'°Po/*'°Pb disequilibrium have been used to study the
particle dynamics in the western Arctic Ocean and in the tropical and subtropical
North Pacific, respectively. The major results as follows:

(1) Regional estimates of POC export flux in the western Arctic Ocean
derived from ***Th/**U disequilibria. Total ***Th was deficit relative to its parent
%0 in the upper water column at most stations in the western Arctic Ocean,
indicating that scavenging and removal processes play an important role in the
western Arctic Ocean. Thorium-234 removal fluxes decreased from the shelf to the
deep ocean, while the residence times of **Th increased from shelf to offshore,
demonstrating that particle scavenging and removal processes are more active in the
shelf regions. The estimated POC export fluxes from 40 m in the shelf regions and
from 100 m in the slope and deep ocean varied between 1.6 and 27.5 mmol/m%/d, and
between 1.8 and 14.4 mmol/m*/d, respectively. The high ThE ratios (ratio of POC
export flux derived from ***Th/?*U disequilibria to primary production) in the
western Arctic Ocean suggested that the biological pump runs actively in
high-latitude.

(2) The important role of ice-rafted sediments in elements redistribution

in the western Arctic Ocean as revealed by »*Th. Z*Th was excess relative to
¥ in the western Chukchi shelf and slope regions around 160°W, ascribing to the
horizontal input of **Th adsorbed by ice-rafted sediments. Ice-rafted sediments play
an important role in the redistribution of the contaminations in the western Arctic
Ocean and the transport of terrestrial matters to the deep ocean. The slope region in
the north of Beaufort Sea near Northwind Ridge might be an important sink for
terrestrial particles.

(3) Fractionation between *'’Po and *'’Pb was significant during their

scavenging from the dissolved fraction to particulate fraction based on

111



Abstract

210po/2ph disequilibria. At all study stations, *'°Po was deficit relative to its parent
219pp, indicating the difference between their geochemical behaviors, i.e. '°Po was
more easily scavenged and removed from water columns than *'°Pb. The averaged
fractionation factor between 2'°Po and *'°Pb in the upper 100 m waters was 5.64 with
the maximum occurred in the surface layer, demonstrating a significant fractionation
was occurred between 2'’Po and 2'°Pb during their scavenging processes.

(4) Based on the *'’Po residence times and removal fluxes, the enhanced
particle scavenging and removal in the benthic boundary layer were revealed.
Besides, POC export fluxes were estimated from H0poH0pp disequilibria. The
averaged residence time of dissolved *'°Po in the benthic boundary layer was 0.28 a,
a value just a little higher than that in the euphotic zone (0.17 a) . The POC export
fluxes estimated from *'°Po removal fluxes were between 2.65 and 4.35 mmol/mz/d,
which was consistent with previous data.

(5) The longitudinal distribution of dissolved and particulate 20pg, 210pp,
and their fractionation factors was presented. The factor controlling their spatial
distribution was discussed. In the tropical and subtropical north Pacific, *'’Pb was
excess relative to **°Ra, and >'’Po was deficit relative to *'°Pb in the surface waters,
except a few stations. The averaged fractionation factor between *'°Po and *'°Pb
obtained by scavenging rate constant was 4.26, indicating that the fractionation was
obviously occurred during the solid-liquid distribution. The fractionation factors
increased with PN concentrations, implying that nitrogenous components may have an

important role on the fractionation between *'°Po and *'°Pb.

Key words: the North Paciifc; the western Acrtic Ocean; Marine particle;

Transport and Export; Radionuclides
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