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Quantifying Quaternary climate change in the tropical Andes using non-biting midges (chrionomids)

William Gosling, Steve Brooks (NHM), Angela Coe

· Field work in tropical South America - Andes and Amazon

· Construct the first chironomid-based temperature inference model for Neotropics

· Explore the impact of past climate change on tropical vegetation

The chironomid (non-biting midges) species present in a location are arguably the best quantitative palaeotemperature proxies available for terrestrial systems. Chironomid-based inference models have been developed in Europe and North America and used extensively to reconstruct Holocene and late-glacial summer air temperatures at high temporal resolution and with low errors. However, equivalent research in the Neotropics is yet to be undertaken. To develop an understanding of past temperature change in the Andes that will allow inter-hemispheric climate linkages to be better understood and global climate models to be validated it is necessary to extend chironomid research into the tropics. The focus of this project will be to fill this gap by developing the first chironomid-based inference model for the region and then applying this to two Andean late-glacial and Holocene lake sediment sequences.
The chironomid-inference model will be developed from 2 or 3 surface sediment samples taken from each of 80 Peruvian and Bolivian lakes covering an altitudinal gradient of 200–4000 m, following well-established sampling and analytical protocols. Chironomid assemblages will be identified in the training set lakes and, using multivariate statistical techniques, the distribution and abundance of chironomid taxa will be related to environmental variables measured at each of the lakes. Surface sediment samples are already available from 40 Andean lakes and a further 40 lakes will be sampled during the course of this project. The resulting chironomid-based temperature inference model will be applied to late-glacial and Holocene lake sediment sequences from two Peruvian lakes. These lakes have been previously cored and dated, and pollen sequences have been analysed and used to infer temperatures. The chironomid-inferred temperatures from these sequences will be used to validate the existing pollen-inferred temperatures and leads and lags in the response of the two proxies to climate change will be assessed.

Objectives
1.
Identify chironomids present from the surface sediment samples of 80 Andean lakes.
2.
Develop a modern chironomid-based summer air temperature inference model from this data.
3.
Apply modern climate inference model to two Andean late-glacial and Holocene lake sediment sequences.
4.
Compare the resulting inferred temperatures with modern climatic data and pollen-inferred temperature reconstructions from the same sequence. 

Training

· Field work site selection and sampling.

· Past environmental change techniques: chironomid larval taxonomy and lake sediment analysis.

· Statistical training: multivariate analysis and Inference model development.

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 to w.d.gosling@open.ac.uk or by writing to the address above enclosing a full academic CV and the names and addresses of three academic referees.
