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1. Background

Stalagmites have become the go-to climate
proxy for terrestrial areas. Their amenability to
high-precision dating combing with the possibil-
ity of high temporal resolution means that stal-
agmites are providing climate information for
areas that have eluded previous attempts. How-
ever, despite recent advancements in microana-
Iytical techniques, most stalagmite records con-
sist of decadal- to centennial-scale oxygen iso-
tope data. Durham has developed a solution to
this issue: a Matlab-based statistical model that
extracts monthly-scale information from lower
temporal resolution oxygen isotope data. The
aim of this project is to use the model to create
a monthly-scale temperature and rainfall rec-
ords from a published lower resolution stal-
agmite oxygen isotope record from any loca-
tion of interest. The new record would then be
interpreted in terms of regional and global cli-
mate.

2. Aims and methods

The aim of this project is to produce new
monthly-resolved temperature and rainfall cli-
mate proxy data from existing low latitude rec-
ords by using the Matlab-based Durham Stalag-
mite Seasonality v2 (DSS v2) model already ex-
isting monthly-scale stalagmite records. The ex-
act scientific questions to be answered will de-
pend on the student interests. Essentially any
published record can be used.

3. Scientific approach

This project will use a Matlab-based model to
reconstruct monthly-resolved temperature and
rainfall data for a location of the student’s choos-
ing. The DSS v2 model has been developed pre-
viously at Durham, and the student not only has
the opportunity to create these new data, but also
has the opportunity to further develop the code.
Currently, the code requires the following in-
puts: i) a low resolution oxygen isotope dataset,
il) a low resolution regional temperature dataset
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Fig 1. Selecting stalagmites in Leamington
Cave. The stalagmite data for this study has
already been generated.

(from a borehole, tree rings, glacier, etc.), iii) lo-
cal meteoritic rainfall oxygen isotope ratios (ob-
tainable from local GNIP sites, and iv) some
cave monitoring data such as cave temperature.
Seasonality is an aspect of the climate story that
is notoriously difficult to reconstruct. For exam-
ple, a decadal-scale proxy may suggest that the
temperature cooled across a climate event, but in
reality perhaps summer temperatures increased
slightly but winter temperatures decreased con-
siderably. The DSS v2 model can provide these
rare data.

As a PhD student in the Durham Earth Sciences
Department you will become part of a vibrant re-
search culture in which ~70 postgraduate stu-
dents work on a wide range of Earth Science re-
search projects. In particular, you will closely
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collaborate with the academic staff, postdoctoral
researchers and fellows, and postgraduate stu-
dents in your research group. Training will be
provided on time-series analysis, statistics, and
scientific writing, and you will learn how to ana-
lyse and interpret palaeoclimate datasets. Addi-
tionally, there will be training opportunities
within a regional network of stalagmite research-
ers.
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For further information contact: Prof. James
Baldini, Dept of Earth Sciences, University of
Durham, tel. no 0191 334 2334. james.bald-
ini@durham.ac.uk
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