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Palaeoclimate and sea-level fluctuations during the Early Jurassic

Angela L. Coe (OU), David B. Kemp (Cambridge University) and Anthony S. Cohen (OU)
· Fieldwork in the UK and Morocco

· Training in sequence stratigraphy, sedimentology, geochemistry and time series analysis

· Study of a key period of palaeoclimatic change 

The Pliensbachian to Toarcian interval of the Lower Jurassic represents a period of extreme climate change. Evidence from strata representing this period indicates that global cooling was followed by rapid warming. During the warming large numbers of marine species became extinct, seawater anoxia became widespread, and there were major changes in the global carbon cycle and in the rates of continental weathering [1–3]. Recent work has revealed a well-defined Milankovitch cyclicity that has enabled us to define a high resolution timescale for part of the early Toarcian [1]. However, a full understanding of this period of global change requires a complete high resolution timescale. One of the major aims of this project is therefore to extend the current astronomical timescale using the exposures in Yorkshire, UK. The main focus of high-resolution studies on the Toarcian so far has been from sections on the northern margin of the Tethys Ocean. A new set of sections, in different sedimentary facies, has been identified in Morocco, which during the Jurassic, was on the spatially distinct southern margin of the Tethyan Ocean. This study will obtain data from these new sections to demonstrate the widespread nature of this warming event and to explore its influence on sedimentation and relative changes in sea-level. Data from other periods of geological time suggest an intimate link between long-term Milankovitch cycles and sequence stratigraphic cycles. By constructing a high-resolution sequence stratigraphical framework for the upper Pliensbachian to Toarcian from published data around the world we will explore the possible links between Milankovitch cycles and sequence stratigraphic cycles for this interval of geological time.

The specific objectives of the project are to:

1.
Conduct fieldwork in Morocco on the upper Pliensbachian and Toarcian succession and measure the carbon-isotope composition of samples to find and document the perturbations to the global carbon cycle as recorded in these sections.

2.
Collate and synthesize data from sections around the world for sequence stratigraphical analysis of the upper Pliensbachian and Toarcian.

3.
Collect regularly spaced samples from the upper Pliensbachian and Toarcian exposures in Yorkshire to produce length series total organic carbon and CaCO3 abundance data suitable for mathematical analysis, to test for regular cyclicity.

4.
Use the data from objectives 2 and 3 to explore the possible link between Milankovitch cycles and sequence stratigraphic cycles.

This project will include fieldwork in Britain and Morocco. Training will be provided in fieldwork including graphic logging, sequence stratigraphy, and the methods used for C, N and S abundance measurements together with C-isotope analyses. The successful candidate will form part of an interdisciplinary team working on the sedimentary record of palaeoclimate change.

The Department has a thriving postgraduate community and the postgraduate training programme provides a full range of courses covering: research techniques, scientific methods, information technology, communication and interpersonal skills, which are tailored to the needs of each student.

If you would like to apply or have any queries about this project please contact the first named supervisor either by email a.l.coe@open.ac.uk or by writing to the address above enclosing a full academic CV and the names and addresses of three academic referees.

Key references: [1] Kemp et al. 2005. Nature, 437, 396–399. [2] Cohen et al. 2007. Journal of the Geological Society, London, 164, 1–16. [3] Hesselbo et al. 2007. EPSL, 253, 455–470.
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