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Barbara Wohlfarth
Department of Geological Sciences
Stockholm University  ca-,

2 B
4//)+S¢\



National
Atlas of
Sweden
2003

Conflicting ideas

5180 (0/00)  Norway _Denmark Finland
—46 -42 -38 -34

mou ntalns
Valleys
jord

15000 ]

20000 A

25000
30000
35000

40000

v
-
(G
v
>
—
oc
O
L
e
[
O
Z

Northern, western
& eastern Finland

45000
50000

55000

60000 1

Based on data from Krogh Andersen et al. 2006; Vorren & Mangerud 2008, Mangerud
2004, Mangerud et al. 2003, 2009; Houmark-Nielsen 2007, 2009; Kjaer et al. 2006;
Ukkonen et al. 2007; Mdkinen 2005; Helmens et al. 2007; Lunkka et al. 2008.



Presenter
Presentation Notes
The Greenland ice-core oxygen isotope (d18O) stratigraphy for MIS 2 and MIS 3 from NGRIP (Krogh Andersen et al. 2006).
GIS=Greenland interstadials, H=Heinrich events. B. Glaciation curve for Norway according to Vorren & Mangerud (2008), Mangerud
(2004) and Mangerud et al. (2003, 2009); the correlation between ice advances in Norway and the Greenland d18O stratigraphy is based on the
detection of the Laschamp and Mono Lake palaeomagnetic excursions in cave sediments. Ice advances and ice-free conditions in Denmark (C)
according toHoumark-Nielsen (2007, 2009), in Sweden (D) afterKjær et al. (2006) andUkkonen et al. (2007), and in Finland (E) afterMa¨ kinen
(2005), Helmens et al. (2007a, b) and Lunkka et al. (2008). The correlation between ice advances/retreat phases in C–E and the Greenland d18O
stratigraphy is based on the age assignments provided by the individual authors. Ice-free intervals are shown in brown, and ice advances in blue.
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Re-evaluation of published *C dates
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O Group 1:14C ages are not acceptable
¢ Group 2:1%C ages are possibly acceptable Wohlfarth 2010, Fig. 38
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Group 1 includes 14C samples performed on unknown material, on sediments with low organic carbon content or on reworked interglacial sediments as indicated by pollen stratigraphy. Also included are samples for which the published ages are unreliable according to reports of the 14C laboratory (i.e. very low carbon content, contamination) or when ages were reported without standard errors. Although it is debatable whether samples with ages beyond the background of the 14C dating laboratory (i.e. infinite measurements) should be placed in group 1 or grouped separately, as they may indeed give some indication with respect to other 14C dates from the same sequence, I chose here to classify them as not acceptable. The reason for this is that the background of some of the older and no longer functioning 14C laboratories was clearly unsuitable for dating such old samples. Moreover, several of these infinite dates were obtained from stratigraphies that were clearly older than MIS 3.

Group 2 is composed of 14C samples derived from in situ and/or reworked bulk organic marine or lacustrine sediments, the SOL/INS fraction of bulk organic material, reworked and/or in situ marine shells, bones and foraminifera, reworked and/or in situ terrestrial plant material and reworked and/or in situ terrestrial bones.


Acceptable 1*C dates for Sweden

Group 2 dates on organic matter Group 2 dates on mammoth remains
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14C dates & OSL dates (Sweden)

Group 2 dates on organic matter

68 Ontoharjut
— Riipiharju
66 - Takanenmanniké A

64

Pilgrimstad

Borlénge

Q
©
>
r—
-—
T
-l

=0 == Gardslév/Alnarp

~

rrrrrrrrryrrrrrrrrryrrrrrrrrrprrrrrrrrrrrrrri

20 30 40 50 60
Age (cal kyr BP)

68 -

66 -

64 -
62 -

60 -
58 -

56 -

Group 2 dates on mammoth remains

M = molar

54

OSL dates: Kjaer et al. 2006; Alexanderson et al. 2009

Wohlfarth 2010




14C dates on mammoth remains
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Significant variability is observed also in the mammoth enamel d18O record, which suggests a 5-7 C difference between the cold and warm climate state within
a given region, and long-term regional mean annual temperatures 2-9 C below present-day surface temperatures in the glaciated region of northern Europe (Arppe and Karhu, 2010). Furthermore, the d18O data imply stronger north-south and east-west climatic gradients south ofw60N compared to the present situation. In the Baltic countries and southern Fennoscandia, the enamel d18O record bears traces of changes in the extent of the present-day Baltic Sea, and of the draining of the North Sea due to the glacial lowstand (e.g. Lambeck et al., 2002) of the global sea level. The coastline receded several hundred kilometers to the northwest, affecting the moisture budget of the area and significantly enhancing the isotopic distillation of westerly atmospheric moisture. This suggests a more continental climate for much of the glaciated region of Northern Europe from ca. 50-25 ka (Arppe and Karhu, 2010).


Ice free during MIS 31?
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New records
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Tärendö II – Hättestrand & Robertsson 2010


New records — an ice free early MIS 3

NGRIP
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All data sources: Ice free during MIS 3
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Mammoth dates: Ukkonen
et al. 2011

Sokli: Bos et al. 2009;
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Riipiharju: Hattestrand &
Robertsson 2010

Pilgrimstad: Wohlfarth et al.
2010

Idre: Moller et al. 2012

Muskox/Askott: Bennike &
Liljegren in press

Re-evaluated organic
deposits: Wohlfarth 2010

OSL southern Sweden: Kjaer
et al. 2006
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Denmark: Houmark-Nielsen
2007, 2009, 2010




What do we actually know?

Most or all of Sweden was ice free during early
Marine Isotope Stage (MIS) 3

Ilce advanced into central (?) and southern
Sweden around 30 ka

Age control too coarse to resolve MIS 3
interstadials/ stadials

Dynamic ice sheet

Ristinge and Klintholm advances difficult to fit
into the picture — but check Michael Houmark’s
poster!
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