
A potential record of Late Holocene natural 
environmental changes in a cultural landscape

AARHUS                                  
UNIVERSITY                              AU

Introduction
Natural environmental records of the Late Holocene in Denmark are scarce due to 
cultural disturbance in the landscape. A core obtained from Lake Ilsø (�igure 1) 
suggest little human disturbance during the Iron Age and could improve the natu-
ral environmental record. Isotope analysis will be a major component in this 
study to investigate the environment.

Results
Titanium and potassium re�lect detrital input, which is reasonable to anticipiate due to the good correlation between the two ele-
ments (�igure 3). Low counts before c. 1000 cal yr BP indicate low detrital input especially in the period 1900-1200 cal yr BP.  The 
distinct increase of detrital input at c. 1000 cal yr BP is expected to be caused by human induced changes in the catchment, e.g. due 
to forest clearence and intensi�ied agriculture by implementation of the heavy wheeled plough. 
The increased erosion would intensify the nutrient in�lux causing increased lake productivity and thereby inducing carbonate pre-
cipitation. Thus, the rapid increase in calcium at c. 1000 cal yr BP might re�lect both input of detrital carbonate and increased  
inlake carbonate precipitation.
 The preliminary isotope data of the bulk organic fraction consist of 11 analysed samples (�igure 3). The C/N ratio meassurements 
indicate mixed origin of the organic material. However, organic material of aquatic origin are dominating in the period 2500-1900 
cal yr BP. δ15N peaks apparently in this interval indicating changes in the environment during the Iron Age. More isotope data will 
assist interpretion of the potential changes. 

Site
Lake Ilsø is a wind-protected lake 
in an east-west directed tunnelval-
ley situated in the central Jutland. 
The small lake (0.005 km2) with 
the small catchment area (0.2 
km2) has a maximum depth of 2.5 
m and the lake level is 31.3 m.a.s.l. 
Several elevated shorelines ob-
served by use of the Danish LiDAR 
elevation model suggest former 
higher lake levels up to 34.5 
m.a.s.l. (�igure 1). Furthermore, the 
elevation model reveals a former 
outlet in an elevation of 36 m.a.s.l. 
At present time a channelised 
outlet going under the main road 
is discharging the lake. 

Methods
The IL-core was obtained with a Russian corer  (diameter 80 mm) and con-
sist of 9 one-meter sections with c. 20 cm overlap. The lithology was de-
scriped in the �ield and all sections were scanned  at an Itrax XRF-corescan-
ner with Mo tube (stepsize: 200μm, count time: 3s, voltage: 30kV, current: 
30mA). The sections were correlated manually by use of the XRF data. It re-
sulted in a continuous core covering the depth interval 2.70-9.95 m below 
lake level.  
Five succesfully radiocarbon datings of terristrial material constitutes an 
age-depth model covering the time interval from 2750 cal yr BP until the 
present (�igure 2).
Pollen and isotope analysis are preformed on 5 cm increments. Preliminary 
results of isotope analysis of the organic bulk fraction are achieved, while 
isotope analysis of the cellulose and bulk carbonate fraction and the pollen 
analysis of 30 samples are on-going. 

Lithology
270-330 cm: Very dark olive-green non-calcareous gyttja.
330-370 cm: The gyttja gets weakly silty and clayey. The upper 
boundary is gradual.
370-565 cm: Laminated gyttja, alternating light and dark olive-
grey with scattered layers of dark grey clay. The gyttja is weakly 
calcareous.
565-(995) cm: Very dark reddish brown gyttja. It is non-calcare-
ous in the top but gets weakly calcareous below 700 cm. Inter-
vals with shells at 680, 710, 850 and 900 cm. Lighter coloured 
bands between 780 and 800 cm
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Figure 1: Digital elevation map showing the topography around Lake Ilsø, Denmark. IL-core marked by red star.

Figure 2: The age-depth model of IL-core is constituted 
from �ive radiocarbon datings on terrestrial material.

Figure 3: IL-core dataplot against depth (left) and age (right): Optical picture and Ti, K and Ca XRF-data from corescanning. Counts are stacked 
and smoothed (resolution of 2 mm). C/N ratio, δ13C and δ15N of the preliminary isotope analysis on bulk organic material.

Conclusion
The IL-core from Lake Ilsø, Denmark, is covering the period from 2750 cal 
yr BP until present. The lithology and XRF data indicate no major cultural 
disturbance before 1000 cal yr BP, where the heavy wheeled plough was 
implemented in Denmark. Thereby, the lake core has the potential to be an 
archive of natural environmental changes during the Iron Age in Denmark. 
Preliminay result of δ15N on bulk organic material re�lect a short increase 
at c. 2000 cal yr BP. Isotope data on carbonate and cellulose will assist the 
bulk organic isotopes in an interpretation of the lake environment during 
the period of low human impact.
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