Extending the marine instrumental climate record for European waters using the long-lived marine bivalve: Arctica islandica. (SAGES T3 PhD studentship)

Supervisory Team: W. Austin* & R. Wilson (University of St Andrews); M. Inall (Scottish Association for Marine Science). *bill.austin@st-andrews.ac.uk

Background: How unusual is the twentieth century warming observed in many instrumental climate series when compared to climate variability over the past millennium? When one contemplates this fundamentally important question in the context of European marine records, the reality is that we know very little about recent climate change in the marine environment. Instrumental records, at best, are about 100 years long. The annually-banded shells of the marine bivalve, Arctica islandica, are known to live for up to 374 years and provide potentially useful climate records, which have been proven using stable isotope methodologies and growth rate observations (Schöne et al., 2005). Recently, the potential of cross-matching normalized growth increment data have been demonstrated from the North Sea (Scourse et al., 2006) which highlights the potential of exact dating control normally only observed in dendrochronological archives 


The primary aim of this proposal is to explore the statistical properties of the climate signal in the growth increment data obtained from A. islandica in Scottish waters and develop the first calibrated and verified reconstruction from such proxy archives , The project will also compile a new database of the available marine instrumental series (there are numerous short series which are now widely available) which will be used to calibrate the A. islandica growth increment series.

Methodology: During the summer 2006, live-collected specimens of A. islandica were collected by the NERC National Facility for Scientific Diving from the mouth of Loch Creran, Argyll, Scotland. The sectioned shells of A. islandica reveal a pattern of annual-banding (see figure) from which we have derived a record of growth. Preliminary results (Stott, 2007) reveal live-collected shells from this site to be 111 years old and, following detrending of the ontogenetic growth series, it has been possible to generate plots of standardized growth index (SGI) which reveal the high-frequency inter-annual and decadal variability in shell increment widths. While the environmental significance of the SGI remains debated (e.g. Whitbaard, 1997), in the case of material collected from Loch Creran we have identified a strong statistical relationship with the strength and sign of the Winter North Atlantic Oscillation Index (WNAO), itself an important driver on the inter-annual behaviour of a number of key coastal variables, including temperature (Stott ,Austin & Wilson, in prep.). The SAGES PhD studentship will expand upon this pilot study to (a) compile a comprehensive database of instrumental climate time-series for Scottish coastal waters and evaluate their significance in the context of one of the key issues being addressed by the SAGES Theme 3 group i.e. the link between thermohaline circulation and regional climates, (b) develop a spatial A. islandica SGI database based initially on live-collected material close to the instrumental stations, (c) identify key sites where suitable material and a strong SGI-climate relationship exists and (d) at these sites, extend, over the past millennium, the live-collected SGI chronologies by crossmathcing dead-collected material using techniques commonly used in dendrochronology.

Resources: The PhD student will work with Austin/Wilson on the development of SGI records from A. islandica and will benefit from additional collaboration within the EU Framework VI project Millennium (the supervisory team are all PI’s on this project). Additional laboratory facilities (IRMS, LA-ICPMS) and training are available at St Andrews and radiometric dating (to screen the dead-collected shells and, more critically, to test the cross-matching) will be via application to NERC RCL (SUERC). Live-collected samples are currently available from Loch Creran and further samples will be collected via application to NERC NFSD. At SAMS, Inall will supervise the work on the marine instrumental time-series.

Benefits: Annually-resolved palaeoclimate records from the middle to high-latitudes are conspicuous in their paucity at the present time; this PhD project has the potential to make a significant contribution to our understanding of climate variability over the recent past – providing an important context of natural variability in the marine climate of Europe against which to view recent warming trends. The project will strengthen a proven St Andrews – SAMS collaboration, while integrating Wilson’s expertise in denro-chronology/climatology into a new area of research.







