The preboreal retreat of the Iceland Ice Sheet (1IS) and Neoglacial landscape
destabilization in the Central Highlands, West Iceland

S. GUNNARSON,'?* A, GEIRSDOTTIR,'
AND G.H. MILLER?!

! Institute of Earth Sciences, University of Iceland, Sturlugata 7, Reykjavik 101, Iceland.
2INSTAAR, Department of Geological Sciences, University of Colorado, UCB 450, Boulder,
CO 80309, USA

(* correspondance: Sydney.Gunnarson@gmail.com)

Terrestrial records from lake cores are essential for linking the influence of the
oceanic, atmospheric, and land processes that bring abrupt climate changes observed
throughout the late Holocene in Iceland?®. Iceland’s lakes provide unparalleled records
of Holocene climate variability due to their high sedimentation rates and abundant
tephras, which allow for high-resolution records with robust age models.

An 8 m-long core was obtained from Arnarvatn Stéra, Central Highlands, West
Iceland (540 m. a.sl.) in March of 2015. Deglacial silt in the bottom 2 cm of the core
is overlain by the Saksunarvatn tephra (~10.3 kyr BP), indicating the retreat of the
Iceland Ice Sheet (IIS) from this area during or shortly after the Pre-Boreal period,
contrary to previously estimated ice extent maps for this time period®.

Physical and biological proxies from the cores indicate three major periods of
landscape evolution during the Holocene: ca. 10-6 ka, a period of landscape stabil-
ity and andesol formation! probably due to extensive vegetation cover; ca. 6-4 ka,
a time of increased explosive volcanism (indicated by tephras in the core) with sub-
sequent landscape destabilization; and ca. 4-0 ka, a time of intense and increasing
soil erosion,' changing in-situ biological activity, and landscape destabilization rep-
resenting Neoglacial cooling® following the decrease in Northern Hemisphere summer
insolation. First order Neoglacial destabilization trends culminate for all biological
proxies at the peak of the Little Ice Age (LIA), about 200 yr BP. This 3-phase pattern
of landscape evolution, including LIA peak destabilization, is similarly noted in cores
from the proglacial lake Hvitarvatn (HVT), east of Lanjokull. However, the HVT
record does not extend beyond the Saksunarvatn tephra.® Future work with this core
will include age-model improvement using microprobe anaysis of tephra layers and
synchronization with other Iceland lake and marine records.

References:

LArnalds, O., 1999. Icelandic ‘Rofabard’ soil erosion features. Earth Surface Processes and
Landforms 25, 17-28.

2Geirsdottir, A., Miller, G.H., Larsen, D.J., Olafsdottir, S., 2013. Abrupt Holocene climate
transitions in the northern North Atlantic region recorded by synchronized lacustrine records in
Iceland. Quaternary Science Reviews 70, 48-62.

3Larsen, D.J., Miller, G.H., Geirsdottir, A., Olafsdottir, S., 2012. Non-linear Holocene cli-
mate evolution in the North Atlantic: a high-resolution, multi-proxy record of glacier activity and
environmental change from Hvitarvatn, central Iceland. Quaternary Science Reviews 39, 14-25.

4Kirkbride, M. P., Dugmore, A. J., 2006. Responses of mountain ice caps in central Iceland to
Holocene climate change. Quaternary Science Reviews 25, 1692-1707.

5Norddahl, H., Ingolfsson, O., Pétursson, H. G., Hallsdéttir, M., 2008. Late Weichselian and
Holocene environmental history of Iceland. Jokull, 58, 343-364.



