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Stable isotopes, 18O and Deuterium, are indicators 
for temperature change.

The annual cylce of stable isotopes in combination 
with electrical conductivity of the ice or the chemical 
composition can be used for dating firn/ice core cores.

For dating absolute time markers/reference horizons 
are needed, e.g. volcanoes as Tambora in 1815 AD, 
Krakatau in 1883 AD, and Agung in 1963 AD.

Introduction

Detection of Climate Change is a matter of time scale.
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Climate Change - a matter of time scale
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Climate Change - a matter of time scale
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Satellite Image Map Dronning Maud Land 1:2000000, Draft Vers.4.2, BKG, Frankfurt am Main, Nov.1998 (detail)
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B38

B39

FB0702

FB0704

4 cores drilled in 
2006/2007

core length: 84, 78.5, 43, and 36 m

common time period: 1960 to 2007 AD

snow accumulation:  

B38:
B39:

FB0702:
FB0704:

1257 ±347 kg m-2a-1

818 ±238 kg m-2a-1

547 ±168 kg m-2a-1

489 ±128 kg m-2a-1
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Fernandoy et al. (2010): Temporal and spatial variation of stable-isotope ratios and accumulation rates in the hinterland 
of Neumayer station, East Antarctica. J. Glaciology 56 (198), 673-687.

left:
18O anomaly
annual values
and
5yr running mean
zero = mean 

right:
18O anomaly
regression lines

only B39 shows
statistically 
significant trend 
0.013‰ /yr

effect is restricted only to the first metres of firn, as
determined by Schlosser and Oerter (2002a). Diffusion
ceases to be important when the critical density of 550 kg
m–3 is reached. In our cores this density is reached between 8
and 10m depth for the north- and southward cores,

respectively. If trends for both cores are calculated outside
the diffusion zone, they are still present and preserve their
sign. The trend for B38 is then statistically significant at
p<0.1. This observation could reveal a local variation of
moisture transported to both ridges, although post-depos-
itional effects cannot be excluded.

During the polynya periods 1974–76 and 1997–98, the d
profiles display slightly higher values (d=8–10%) than the
mean d value of the cores. This could point to the addition of
moisture from a local source region (with lower humidity
and/or higher SST than the main moisture source; Uemura
and others, 2008). According toMoore and others (2002), the
SST had been significantly higher in polynya years, which
would support the hypothesis of local moisture addition.

The reconstruction of moisture sources of accumulated
precipitation within the recovered firn cores is difficult. In
general, lower d values have been related to higher h and
lower SST at the moisture source (Dansgaard, 1964; Clark
and Fritz, 1997). Thus, it can be interpreted that the
dominating moisture source of precipitation at Halvfar-
ryggen and Søråsen should have a higher humidity and/or
lower SST than the global average, since the GMWL is
defined with a d value of 10%.

Schlosser and others (2008) reconstructed the source of
snow precipitated at Neumayer station (between 1981 and
2000) based on combined backward trajectory computation
and stable-isotope analysis. They found that the two most
common atmospheric circulation paths arriving at the
Ekström Ice Shelf originate either from the Weddell Sea or
from the coastal east. In both source regions, d values are
about 9%. Other frequent paths with different d values were
also identified, but only oceanic moisture sources from
relatively low latitudes (north of 628 S) are able to produce a

Fig. 13. Borehole temperature profiles for cores B38, B39 and
FB0702. All profiles show a slightly decreasing temperature with
depth. Temperatures were measured every metre for the first 10m,
every 5m between 10 and 20m depth and every 10m between
20m depth and the bottom of the hole. The profile of core FB0704
has been excluded because of signs of remaining heat influence.

Fig. 12. (a) d18O anomaly (D18O) index (dashed grey line). Values were obtained by subtracting the accumulation-weighted annual d18O
average from single annual d18O values. 5 year running head mean smoothed D18O is shown as a bold grey line. Positive (red areas) and
negative (blue areas) smoothed index values are displayed to illustrate the correlation in time between the isotope data of the cores. Middle
black line shows the mean accumulation-weighted d18O average (zero line). (b) Linear regressions calculated for the anomaly indices of (a).
Smoothed index is shown as a bold red line. For every core, linear regression lines are shown. No statistically significant trends (p <0.05)
were found, except for core B39, which shows a positive tendency of 0.013% 18Oa–1 (r=0.32).

Fernandoy and others: Stable-isotope ratios and accumulation rates in East Antarctica684

Neumayer station
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Satellite Image Map Dronning Maud Land 1:2000000, Draft Vers.4.2, BKG, Frankfurt am Main, Nov.1998 (detail)
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Satellite Image Map Dronning Maud Land 1:2000000, Draft Vers.4.2, BKG, Frankfurt am Main, Nov.1998
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EPICA Pre-site survey: 200-years firn cores
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Climate Change - a matter of time scale

Oerter et al.: Accumulation rates in Dronning Maud Land, Antarctica, as revealed by dielectric-profiling measurements 
of shallow firn cores. Annals of Glaciology 30, 27-34 (2000) 

Stack of annual  means 
of 10 and 13 firn cores, 
resp., from central DML
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Agung 1963

Deviation of stacked 
annual means from 
average over 1801-1997

1801-1905: 
        δ18O: -0.010 ‰/a

     Acc.: -0.120 kg m-2a-1/a

1905-1997:
       δ18O: +0.009 ‰/a

     Acc.: +0.068 kg m-2a-1/a

50 a ?

Tambora 1815 Krakatau 1883



DML stack
+

EDML core

1816 1884 1964

ca. 26m ca. 18m ca. 8m
11

long term snow accumulation 
ca. 65 kg m-2a-1
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DML stack
+

EDML core
+

B34 core

1816 1884 1964

ca. 26m ca. 18m ca. 8m

long term snow accumulation 
ca. 65 kg m-2a-1
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DML stack
+

EDML core
+

B34 core
+

B35 core

1816 1884 1964

ca. 26m ca. 18m ca. 8m

long term snow accumulation 
ca. 65 kg m-2a-1
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Conclusions

During the past fifty no clear trend of increasing 
isotope or temperature values, respectively, nor 

accumulation rates are recognizable in western DML.

However, an increase of δ18O cannot be excluded for 
the past decade.

There is still a major uncertainty in Antarctic ice mass 
balance calculations ! 
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Thank you for your attention !




