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Abstract
We compiled a compilation of dissolved thorium (230Th and 232Th) and protactinium (231Pa) data measured
by mass spectrometry, spanning from times preceding the GEOTRACES program until 2024. The dataset is
available for model validation and data-model comparisons.
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Location: global
Spatial Extent: N:90 E:180 S:-90 W:-180

Methods & Sampling

These data were collected from a variety of different publications and methods. The shared features of these
datasets is that all samples reflect dissolved (e.g. filtered) samples, though the filter types and pore sizes
varied from study to study. Treatment and sample preparation varied from study to study as well. None of the
data in this compilation represents original measurements. 

Data Processing Description

No additional processing occurred beyond compiling the datasets from their original publications.

BCO-DMO Curation Notes

* Added publications from dataset under related publications

https://www.bco-dmo.org/dataset/969309
https://www.bco-dmo.org/project/955497
https://www.bco-dmo.org/person/643657
https://www.bco-dmo.org/person/748773


(Comma Separated Values (.csv), 461.08 KB)
MD5:4bc0e8b13cc66b76a7b897140a86a62a

* adjusted parameter names to comply with database requirements

Problem Description

* lat/lon values in dataset are on 0-360 scale
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Data Files

File

969309_v1_global_th_pa.csv

Primary data file for dataset ID 969309, version 1
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Parameters

Parameter Description Units
Longitude

Longitude at which the given sample was taken, in degrees East
decimal degrees

Latitude
Latitude at which the given sample was taken, in degrees North

decimal degrees

Depth
Water depth at which the given sample was taken, in meters depth

meter (m)

Dissolved_231Pa
Concentration of dissolved 231Pa present in the sample, in units of
micro-becquerels of 231Pa per kilogram of seawater

micro-becquerels
per kilogram

Dissolved_230Th
Concentration of dissolved 230Th present in the sample, in units of
micro-becquerels of 230Th per kilogram of seawater

micro-becquerels
per kilogram

Dissolved_232Th
Concentration of dissolved 232Th present in the sample, in units of
picomoles of 232Th per kilogram of seawater

picomoles per
kilogram

Citation
Name of the citation where the data were taken from

units

DOI
DOI of the citation where the data were taken from

units
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Collaborative Research: Particle Scavenging Controls on Trace Element Distributions (U-series
Modeling)

Coverage: Global

NSF Award Abstract:
Nearly all of the photosynthesis in the oceans is carried out by microscopic, single-cell “plants” called
phytoplankton. The photosynthesis by phytoplankton forms the base of the food chain, supporting almost all
life in the oceans. One of the key nutrients that phytoplankton need to grow is iron, which is often in short
supply in ocean surface waters and can limit the phytoplankton growth and photosynthesis rates. This project
seeks to better understand the cycling of iron in the oceans, focusing on the removal of iron from the oceans
by particle scavenging. Particle scavenging refers to dissolved iron sticking to large, sinking particles, which
ultimately remove iron to the sediments. This modeling study will simulate iron cycling in the oceans, along with
the cycling of several different metal isotopes, that are also subject to removal by particles scavenging, but do
not act as nutrients for phytoplankton. This will help separate the biological influences on iron distributions,
from the impacts of particle scavenging and other physical processes. The external sources of iron to the

https://doi.org/10.6084/m9.figshare.26044024.v1


oceans coming from dust deposition, ocean sediments, river runoff, and the seafloor hydrothermal vents will
also be evaluated. This work is important for understanding how climate change and human activities will
modify the iron cycle and impact biogeochemistry in the future. This project will also support two graduate
students and an undergraduate student researcher.

The model simulations will be evaluated and constrained with extensive comparisons to field measurements of
iron and the other key variables. The GEOTRACES program has recently produced a global set of ship
measurement surveys, with full depth measures of numerous isotopes and trace elements, including iron, that
are ideal for evaluating the prognostic ocean model (Community Earth System Model (CESM) ocean
component). The GEOTRACES datasets are also ideal for incorporation into our offline, inverse model (OCIM,
CYCLOCIM) which can interpret the still sparse observations in the context of 3D circulation and
biogeochemistry. The simulations of 230Th, 232Th, 231Pa, and Fe cycling will improve mechanistic
understanding of particle scavenging and place stronger observational constraints on the patterns and
magnitude of external lithogenic sources of trace elements to the oceans. Results and products from this
study, with the ocean model component of the Community Earth System Model (CESM), will be incorporated
into future versions of CESM, to improve the current ability to predict how ocean biogeochemistry and marine
ecosystems will respond to climate change along a range of potential future climate trajectories.

This award reflects NSF's statutory mission and has been deemed worthy of support through evaluation using
the Foundation's intellectual merit and broader impacts review criteria.
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