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Optical dating of late Holocene storm surges from Schokland
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Storm surges have a major impact on land use and human habitation in coastal regions. Our understanding of this
impact can be improved by correlating long-term historical storm records with sedimentary evidence of storm
surges, but so far few studies use such an approach. Here we present detailed geological and historical data on
late Holocene storm surges from the former island Schokland, located in the northern part of Flevoland (central
Netherlands).

During the late Holocene, Schokland transformed from a peat area that gradually inundated (~1200 yr ago) via
an island in a marine environment (~400 yr ago) to a land-locked island in the reclaimed Province of Flevoland
(~70 yr ago). Deposits formed between 1200 and 70 year ago on lower parts of the island, consist of a stacked
sequence of clay and sand layers, with the latter being deposited during storm surges.

We dated the sandy laminae of late Holocene storm surges in the clay deposit on Schokland to improve the
age model of the island’s flooding history during the last 1200 years. Samples for dating were obtained from a
mechanical core at Schokland. The top of the peat underlying the clay and sand deposits was dated using 14C
accelerator mass spectrometry (AMS) of terrestrial plant and seed material. Sandy intervals of the flood deposits
were dated using a series of ten quartz OSL ages, which were obtained using state-of-the-art methods to deal with
incomplete resetting of the OSL signal. These new dates, together with laboratory analyses on the clay deposit
(thermogravimetric analysis, grain-size analyses, foraminifera, bivalves and ostracods) and a literature study show
that storm surges had a major impact on both the sedimentary and the anthropogenic history of Schokland. The
results show that the stacked clay sequence is younger than expected, indicating either an increasing sedimentation
rate or reworking of the clay by storm surges. Furthermore, the results indicate that a correlation can be made
between the sedimentary remains of late Holocene storm surges and several major storm surges mentioned in the
historical sources that eroded parts of Schokland.



