
Holocene Climate and Environmental 
Change in South East Iceland

Studying changes to ocean and atmospheric circulation in the North Atlantic
Ocean is particularly important as these changes have large impacts on
terrestrial climate and could have severe consequences on society today
(Geirsdóttir et al., 2009). Having a better understanding of these climate
dynamics from the recent past will allow more accurate prediction of future
climate change (McKinzey et al., 2004). Further evidence is needed from the
lake sediment record in Iceland to refine our understanding of Holocene
terrestrial climate change and North Atlantic ocean and atmospheric
circulation.

This project will aim to produce the first chironomid-based palaeoclimatic
record prior to the Little Ice Age in south east Iceland, focusing on multi-proxy
analysis of lake sediment records and glacial geomorphological analysis of key
outlet glaciers from the Vatnajökull ice cap. This will improve our
understanding of ocean circulation in the North Atlantic and improve our
knowledge of Holocene climate change in this key location.

Fieldwork
➔ Lake sediment core (Figure 3) collection from Káravatn (Figure 1). 
➔ Glacial geomorphological investigations at Vatnakjökull outlet glacier, 

Skalafellsjökull (Figure 1). 
Multiproxy Analysis of Lake Sediment Core
➔ Climate reconstruction - Quantitative temperature reconstruction using the 

chironomid- inferred Icelandic transfer function (Langdon et al., 2008). 
➔ Environmental reconstruction - Using methods such as C:N ratio, magnetic 

susceptibility, loss on ignition and X-ray fluorescence (Blair et al., 2015). 
Chronology
➔ Radiocarbon dating of lake sediment core. 
➔ Cosmogenic radionuclide dating - determine glacial chronology and 

exposure duration (Hormes et al., 2011).

Holocene Climate Reconstruction
➔ Previous multi-proxy studies have demonstrated the potential of Icelandic 

lake sediment records to produce high-resolution, quantitative 
palaeoclimate records throughout the Holocene (11,700 yrs ago - present) 
(Woodward, 2014). 

➔ Chironomids (non-biting midges) (Figure 2) are one of the best methods for 
producing high-resolution, low error, quantitative temperature 
reconstructions (Langdon et al., 2008). Their head capsules are well 
preserved and abundant in lake sediments and respond quickly to climate 
change (Brooks and Birks, 2001).

➔ A number of studies in Iceland have utilised this method to reconstruct 
abrupt and low amplitude temperature changes (Axford et al., 2007) and 
highlight the opportunity for further development (Axford et al., 2007, 
2009; Caseldine et al., 2003, 2006; Holmes et al., 2016; Langdon et al., 2008).
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Figure 1. Map of Iceland displaying the Vatnajökull Ice Cap (a) and location of study site 
(Káravatn) in south east Iceland (b) (Google Maps, 2021).
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Figure 2. Head Capsule features of Chironominae (a) (Image from Walker, 1987). Images of 
chironomid head capsules (b and c) (Images by author)   

2. Study Site

Iceland (Figure 1) is a key location for identifying variations in North Atlantic 
Holocene climate (Gathorne-Hardy et al., 2009). Iceland lies close to major 
atmospheric and oceanic boundaries (Caseldine et al., 2006) and is strongly 
influenced by changes in these boundaries (Geirsdóttir et al., 2009).  

Previous Literature
➔ The Little Ice Age (LIA) (ca. AD 1250 - 1900) (Bradwell et al., 2006) has been 

the focus of a number of studies in south east Iceland (Axford et al., 2009), 
however, little is known about Holocene climate prior to this time. 

➔ No complete record of environmental change is available for south east 
Iceland (Blair et al., 2015). Further research would develop our 
understanding of changes in climate and the interactions between 
terrestrial climate, ocean and atmospheric circulation, and glacier 
response.

Wider Significance
➔ Detailed palaeoclimatic records are not only essential for understanding 

climate dynamics, but creating accurate climate simulation models 
(Vandenberghe et al., 1998). 
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Figure 3. Example of sediment core (Image by Author)
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