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Abstract 

A catalogue of all known remains of mam
moth in Denmark is presented, comprising 
125 finds. Half of the mammoth material is 
molars, which are morphologically referred 
to Mammuthus primigenius (Blumenbach), 
a third is tusk, and the rest is bone frag
ments. 14 specimens of mammoth have 
been C-14 dated. 13 samples have ages from 
older than 40 000 to ea 21500 C-14 years 
B.P., and one sample gave an age of ea 
13200 C-14 years B.P. As the skeletal mate
rial is redeposited, these dates at the same 
time give maximum ages of the glacial de
posits in which they are found. 

On the basis of this evidence the glacial 
development during the Weichselian is re
viewed. An ice free period from before 
45000 B.P. to around 20000 years B.P. is 

indicated. A mammoth tusk from the Tir
strup sandur on Djursland, dated to 13240 
+760/-690 B.P., marks an important stage 
in the ice retreat in Denmark, and shows 
that the mammoth re-immigrates after the 
maximum expansion of the Weichselian ice. 

Remains of other Late Pleistocene ver
tebrates are also mentioned. On the basis of 
floral and fauna! remains the environmental 
changes during the Late Pleistocene are 
then reconstructed. The ice free period in 
the Middle Weichselian was characterized 
by a steppe biome, which may appropriately 
be termed the mammoth steppe. This 
Weichselian environment seems to be in
comparable to any environment known to
day. 
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Introduction 

In the Northern countries the most numer
ous finds of mammoth, Mammuthus primi
genius (Blumenbach), are found within the 
Danish area redeposited in glaciogenic de
posits. Catalogues of the Danish mammoths 
have been published in the first half of the 
century (Aagaard 1896, Winge 1904, Nord
mann 1905, 1921, 1942 & 1944), the last 
publication enumerating 67 finds of ele
phants of which 62 have turned out to be of 
mammoths. In their work on mammoth 
finds from southern Sweden, Berglund et al. 
(1976: 186) show the distribution of the 
finds in the North. Here the Danish part is 
based on an unpublished list by U. M0hl 
containing about 85 finds. The present pa
per presents an up-to-date catalogue with 
125 Danish mammoths. By way of compari
son only 9 finds of mammoth bones, molars 
or tusks have been recorded in Finland 
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(Donner et al. 1979), 18 finds in Norway -
all located in Gudbrandsdalen and its south
erly continuation (Heintz et al. 1979), and 
finally ea 22 in Sweden of which half has 
been found in Scania (Persson 1961, Lil
jegren 1975, Berglund et al. 1976 and 
Lundqvist & Pleijel 1976). 

Fourteen of the Danish finds have been 
radiocarbon dated, and the dates are used 
as a stratigraphical and chronological tool in 
reconstructing the paleoenvironment of the 
Late Pleistocene. As pointed out by Berg
lund et al. (op. cit.) the redeposited mam
moth remains may, if dated, give maximum 
ages of the investigated deposits, and there
fore may throw light on the ice movements 
in southern Scandinavia during the last gla
ciation and indicate the distribution of the 
last ice cover in time and space. 



Material 

None of the Danish mammoth remains are 
found in situ but all redeposited in till beds 
or meltwater deposits of Weichselian (and 
in a few cases probably Saa lian) age . How
ever, short transportation is supposed at 
least in the case of one of the Rosmos speci
mens (Cat .no. 23) embedded in sandur de
posits and with no signs of glacial trans
portation in contrast to the other find of a 
molar in the Rosmos area, which was em
bedded in till material occurring as icecon
tact sediment (Cat.nr. 24). Generally the 
remains are highly fragmentated and the 
transportation is verified by clear signs of 
polishing and glacial striation (Fig. 1 & 2). 

Around half of the remains are molar teeth 
or fragments of molars (53% ), about a third 
are tusk fragments (37%) and only a tenth 
represents bone fragments of the mammoth 
skeleton itself. 

Thus, the typical Danish mammoth find is 
discovered in a gravelpit. It is an almost 
complete molar with superficial fractures 
and broken, eroded roots or a fragment of a 
tusk , broken at both ends with a length of ea 
50 cm along the outside curve and a diame
ter of 10 cm. The surface of the tusk frag
ment is weathered and brittle while the in
ner part is well preserved and dense (Fig. 
3). 

Fig. I . Fragment of a mammoth tusk 34 cm long foun d in a gravel pit at Kiskelund, southern Jutland 
near the Main Stationary Line (Cat.No. 55). The tusk has been C-14 dated to 31840 +10101-870 
B. P. ( K-3696). Note the glacial abrasion surface revealing the conelike structure of the dentine. 
(Photo: G. Brovad). 
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Fig. 2. Fragment of mammoth pelvis (ilium, 36 cm) with glacial striations found in till west of the 
Main Stationary Line at Sdr. Omme (Cat.No. 35). Date infinite (K-4188). (Photo: G. Brovad). 
Scale: 7 cm. 
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Fig. 3. Cross section (greatest diameter: 7 cm) of mammoth tusk found in gravel pit at Lovtrup 
Vestermark (Cat.No. 52). Apart from some cracks the section reveals a well preserved ivory 
structure. (Photo: G. Brovad). Scale: 1 cm. 
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Identification 

Morphological characters of molars provide 
a reliable basis for identification of species 
within Elephantidae. In the Mammuthus 
lineage the molar width decreased, the 
number of plates increased , the enamel be
came thinner and the crown height in
creased during the evolution from Early 
Pliocene to Early Holocene, and during the 
dispersal from Africa to Eurasia and North 
America (Maglio 1973 , Kurten & Andersen 
1980) (Fig. 4). This gradual change in molar 
characters makes a separation of distinct 
taxa difficult. In Europe the line has been 
arbitrarily divided into a M. meridionalis 
stage of Middle Pliocene and Early Pleisto
cene, a M. armeniacus stage of Middle 
Pleistocene and a M. primigenius stage of 
Late Pleistocene. 

The woolly mammoth , Mammuthus pri
migenius (Blumenbach), represents the 

most advanced stage in this progression with 
molars characterized by a very high number 
of extremely thin and closely spaced plates, 
the lamellar frequency being 7 to 12 for Ml 
to M3, crown height 50 to 150 per cent 
greater than width and the enamel very 
thin, 1 to 2 mm (Maglio 1973: 60) . The 
numerous enamel ridges made the molars 
excellent "millstones" and show one of the 
fine adaptations of the woolly mammoth to 
life on the late Pleistocene steppetundra. 
Here it fed on tough , dry , siliceous plants, 
mainly grasses , sedges, shrubs and the lower 
branches of some trees, but also on herbs 
and even mosses , as shown by examination 
of the gastrointestinal contents of plant re
mains in frozen mammoth carcasses in Si
beria (Ukraintseva 1985). 

In Table 1 the revised diagnosis for Mam
muthus primigenius (cf. Maglio 1973) re-

Fig. 4. Dispersal and evolution of Mammuthus. (Drawing: J. Olesen, after Maglio 1973). 
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p L w H LF ET HI 
Lamellar 

HxlO0 Frequency 
(Plates Enamel w 

Plate per 10 Thickness, Hypsodonty 
number Length, mm Width, mm Height, mm cm) mm Index 

M' 20-27 226.0---285.0 68.(l--113.0 135.()-188.5 6.5-11.1 1.3-2.0 164.6--211.8 
M3 2()-25 207.0---320.2 65.()-100.0 123.()-184.1 6.8-10.2 1.3-2.0 137.8-189.2 
M2 15-16 154.0---172.0 64.()- 80.0 127.0---151.0 9.4-11.5 1.0---1.3 198.4-228.8 
M2 15-16 147.(l--185.0 43.0--- 85.0 100.()-136.0 7.6--11.4 1.0---2.0 159.8-232.6 
Ml 12-14 122.0---154.5 48.0--- 76.0 99.0---123.5 10.3-11.0 1.0---1.4 206.3-208.3 
M1 12-15 124.0---146.0 41.0--- 76.9 69.0---104.0 7.7-11.0 1.0---1.7 168.3-192.5 
dm4 10---13 102.0---121.0 37.0--- 57.9 60.0--- 84.0 8.2-16.0 1.0---1.5 141.3-189.2 
dm4 10---11 98.0---105.0 37.0 65.0--- 70.0 11.4-11.5 1.0 189.2 

Table 1. Summary measurements, observed range, for all molars of Mammuthus primigenius. After Maglio 
(1973:61). 

garding molar characters is listed and can be 
compared with the corresponding measure
ments of the Danish mammoth molar teeth 
in Table 2. All the Danish specimens com
plete enough to be measured fall within the 
range of variability of M. primigenius and 
no occurrence of earlier Mammuthus forms 
has been recognized in the Danish material 
so far. This corresponds very well with the 
Late Pleistocene date which should be ex
pected from the stratigraphical position of 
most of the finds. As mentioned earlier the 
vast majority were found in Weichselian de
posits but a few found outside the Main 
Stationary Line and at the same time deeply 
embedded in till were supposed to date to 
Saalian or Early and Early Middle Weich
selian (Cat.no. 26, 30, 35 and 47). One of 
these - the Sdr.Omme specimen, no. 35 -
has been C-14 dated yielding an infinite age 
of >39.500 B.P. in conformity to the sup
posed stratigraphical position. 

The tusks of the Mammuthus are long, 
strongly curved, and spirally twisted to such 
a degree that it can be recognized even on 
the relatively short fragments which make 
up the Danish material. As the tusks are 
found in the same stratigraphical position as 
the molars and these are classified unambig
uously to the primigenius stage, it seems 
most likely that even the tusks represent this 
advanced stage. 

The few bones of the postcranial skeleton 
(12 fragments of vertebrae, costae, scap
ulae, pelvis and long bones) included in the 
catalogue have not been identified to M. 
primigenius on morphological but merely on 
stratigraphical grounds. It cannot be ex
cluded that some of them might belong to 
Elephas namadicus (former E. antiquus), 
the straighttusked elephant. This species is 
known from five discoveries in Denmark: 
one from southwest Fun en near Assens, 
three from southeast Jutland near Kolding, 
and one from the southeastern part of Jut
land, Broagerland. They are all supposed to 
date to the Eemian interglacial. At least one 
of them was found in situ in limnic deposits 
of Eemian age (Joe.: Ejstrup; Nordmann 
1921, 1942 & 1944) and another one below a 
cliff with exposed Eemian layers (Joe.: Sten
sigmose Strand; Raben 1916, Lehmann 
1917, Wolff 1919, Nordmann 1921, 1942 & 
1944) but two of them, two molars, were 
found redeposited in glaciofluvial layers of 
Weichselian age (Joe.: Uglebjerg; Nord
mann 1930 & 1944, Milthers 1940; and Joe.: 
Seest; unpublished) (the fifth discovery at 
Joe. Harte is not yet fully explained). With 
this in mind, it cannot be ruled out that 
perhaps some of the bone fragments which 
eludes a closer morphological identification 
within Elephantidae might belong to E. na
madicus and not to M. primigenius. Consid-
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p L w H LF ET HI 

Lamellar HxlOO 

Frequency Enamel w 
Plate Length, Width, Height, (Plates per Thickness, Hypsodonty 

number mm mm mm 10 cm) mm Index 

2. L0nstrup M, xll 134 60 90 e+ 11 1.6 
5. Helium M, 1.9 
6. Lundebjerg 1 M, X 8+ 152 84 75 + 7 

10. Lundebjerg 4 M' xlO+ 130 77 73 + 8 1.2 
13. Guldager Hede molar fragm. 1.9 
16. Fugls0 M,* X 9+ 150 67 40 + 7 1.8 
24. Rosmos 2 M' X14+ 200 92 98 + 7 2.0 
36. Srebberup By M/LI. 12 180 43 19 + 7 1.4 
39. Vejle M3, back half 86x 144 X II 1.6 167 
43. Snogh0j M, X17+ 250 75max 63Vlll 116 VIII 10 1.6 184 
49. Fredsted M3 fragm. 85 100 + 9 1.8 
51. Br0de, L0jt Kirkeby M, X14 160 7omax 55" 95 ll 10 1.5 173 
53. H0gebjerg M3 fragm. 75 120 + 11 1.9 
59. Asum 1 M' X 5+ 152 72mu.. 701x 134 IX 10 1.5 191 
63. R0nninge 2 M, xl2+ 200 83 74 + 8 1.8 
73. Hessel!ll M' 16+ 210e 80e 125 e+ 9 1.8 
74. Hornbrek M3 fragm. 78e 103 + 10 1.8 
80. Hedehusene I M2 xii+ 134 72 98 + 10 1.4 
83. Hedehusene 2 M3 fragm. 75vn )25 Vil 10 1.9 167 
95. Tastrup Valby M' 20+ 260 34ma. 75x )50 X 10 1.8 200 

106. Greve dm, 10+ 102 59 46 + lie 1.8 
109. Slagelse M, X13 127 71 80 + 11 1.4 
110. Gisselfeld Ml?* X 7+ 60 71 25 + 12e 1.4 
114. N restved 2 Ml 9+ 111 60 58 + 8 1.4 
116. Mogenstrup As M, 250 100 
122. Fem!ll upper molar 62e 106 + lOe 1.3 
123. Slotsh!llj, Stege Nor M' 10+ 107 65 50 + 10 1.4 

Table. 2. Measurements of molars of Danish Mammuthus primigenius. Metrical procedure after Maglio 
(1973: 11-13). 
Signs and abbreviations: x in front of plate number (P) indicates the presence of significant folds that are not 
counted as full plates. + after plate number indicates that the original number was greater. Roman numerals 
after the width (W) and height (H) indicate on which plate the value was taken - counted from behind. + after 
the height indicates that the value represents maximum preserved height. e stands for estimated values. * 

designates that the molar is extremely worn, and /1, means Det.: Soergel, Freiburg 1940. 

ering the numerous finds of mammoth teeth 
the latter classification, however, seems 
more plausible. 

In previous publications dealing with 
Danish mammoths two finds of tusks of the 
recent Indian elephant, Elephas maximus, 
have erroneously been included. Both were 
found at the coast of Nissum Fjord and were 
supposed to have been washed out of some 
very old deposits. The first one was found in 
1856 and named Nissum Fjord or B0vling 
Enge (Aagaard 1896, Winge 1904, Nord
mann 1905, 1942 & 1944) and the second 
one in 1909 and named Bjerghuse, Nissum 
Fjord (Nordmann 1921, 1942 & 1944). They 
are both kept in the collection of the Zoo-
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logical Museum, Copenhagen, and one of 
them (the 1856 specimen) has been C-14 
dated to 290 ± 70 B.P. corresponding to 
1590 AD in calendar years (K-3701). The 
date confirmed the suspicion that the tusks 
derived from a ship stranded on the west 
coast of Jutland - a counterpart to the finds 
of several tusks of walrus from Rubjerg 
Knude previously believed to be true arctic 
elements of a Late Weichselian fauna but 
later C 14 dated to the 15th century (M0hl 
1974). 



Age and sex 

O ut of a total of 66 , only 37 of the Danish 
mammoth molars are so complete that their 
exact position in the eruption sequence can 
be inferred. The majority of these molars 
are M3 's representing individuals older than 
45 years (Table 3 & Fig . 5). Measurements 
of greatest diameter and circumference of 
the tusk fragments have been obtained in 29 
cases. Although the majority of these mea
surements cannot be assigned to a fixed po
sition on the tusk, they do give a hint of the 
overall size (Table 4 & Fig. 5). The presen
tation of these dental measurements could 
be seen as a first vague contribution to a 
demographic study of the Mammuthus in 
Denmark , but so far , the statistical samples 
are much too small and, as it will be shown 
later, derives from a very long span of time. 
The many M3 's are probably primarily due 
to the fact that the biggest molars are the 

Age class n % 

dm2-dm4 0-10 years 4 11.0 
Ml 10-25 years 5 13.5 
M2 25-45 years 5 13.5 
M3 > 45 years 23 62.0 

Table 3. Molars of Danish Mammuthus primigenius 
and their corresponding approximate age groups. 
Age criteria after Guenther (1955) and Laws (1966) 

easiest discovered. Accepting this , one 
would further expect a dominance of frag
ments of the bigger tusks. It is therefore 
interesting to see that the tusk sample con
sists mainly of smaller , slender specimens 
which according to information given in the 
literature (e .g., Pfizenmayer 1926, Osborn 
1942, Kubiak & Zakrzewska 1974, and 
others) have values within the range of va-

Fig. 5. Molar (M.,) and tusk of mammoths found in gravel pits respectively at SnoghfJJ and 
Hedehusene (Cat. No. 43 and 94). The tusk represents the biggest specimen found in Denmark 
measuring 126 cm along the outside curve and having a diameter of 17 cm. (Photo: G. Brovad). 
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Length along Greatest Greatest 
outside curve diameter circumference 

4. Kirkeholt 236 
7 + 8. Lundebjerg 2 906 90 270 

15. Hadsund 800 75&'JJ 230&',J 
23. Rosmos 1 790 83 254 
31. Fyle Mose 440 
34. S0nder Kollemorten 350 260 
45. Seest 380 76 225 
52. Lovtrup Vestermark 400 70 225 
55. Kiskelund 330 100 
56. Strib 340 100 
57. Staurby Skov 330 100 285 
60. Asum 600 80600 240600 

62 . R0nninge 1 400 70 245 
68. 0strupgaard 540 118 350 
71. Gammel Nyby 400 65 
76. Uggel0se 770 65 200 
77 . Farum Sten- og Grusgrav 305 310 
82 . Kallerup Garde 2 300 
87. Hedehusene 4 490 100 310 
88. Hedehusene 5 260 
89. Hedehusene 6 480 80 250 
91. Hedehusene 8 570 95 275 
92. Hedehusene 9 610 147 440 
94. Hedehusene l la 1260 172 520 

Hedehusene 11 b 250 120 370 
96. Vodroffsvej 500 62500 190500 

99. Jukkerup Vrenge 400 68 215 
100. Brorfelde 1 160 52 
101. Brorfelde 2 400 69 210 
102. Ny Stengard , Hvals0 340 65 200 
103. Stengardens Grusgrav 1 450 
104. Stengardens Grusgrav 2 590 99 300 
105. Darup 765 304 
108. Regnemark 515 90 270 
113. Nrestved 1 500 73 230 
117. Mogenstrup 500 
119. Stenskoven 445 83 255 
120. Stenskov Grusgrav 495 148 450 
121. Hastrup 450 107400 330400 

124. Kongsnres Strand 390 235 
125. Saxk0bing 270 

Table 4. Measurements of tusks of Danish Mammuthus primigenius, in mm. The superscript indicates the 
distance from the tip at which the value was taken . 

• • • ••• • ••••••• • ••••••••••• 
50 100 

•• 
150 

• •• • • • •••••••••••••••••• 
200 250 300 

• 

• • 
350 400 

Fig . 6. Measurements of tusks of Danish Mammuthus primigenius. 
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riation for adult females with a mean diame
ter of 82 mm and a mean circumference of 
256 mm. Only three specimens ( catalogue 
no. 92, 94a and 120) fall within the main 
variation of adult males having correspond
ing mean values of 155 mm and 470 mm 

(Fig. 6). As an ontogenetical ageing of the 
individual tusks is not possible, it cannot, 
however, be excluded that the "female sam
ple" is a mixture of adult females and juve
nile males. 
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Catalogue 

Abbreviations: DMG = Djursland Mu
seum, Grena; FS = Fyns Stiftsmuseum, 
Odense; GM = Geologisk Museum, Co
penhagen; HM = Horsens Museum; HNS 
= Herlufsholm Naturhistoriske Samling, 
Nrestved; KMR = Kulturhistorisk Museum, 
Randers; LM = Langelands Museum, Rud
k0bing; MHM = Morslands Historiske Mu
seum, Nyk0bing M.; MM = Middelfart Mu
seum; MMG = Midts0nderjyllands Mu
seum, Gram Slot; NMA = Naturhistorisk 
Museum, Arhus; RM = Roskilde Museum; 
SAM = Svendborg Amts Museum, Svend
borg; SZM = Svendborg Zoologisk Mu
seum; VHM = Vendsyssel Historiske Mu
seum, Hj0rring; ZM = Zoologisk Museum, 
Copenhagen. 

Catalogue numbers 1-125 are mapped on 
Fig. 7 from northern to southeastern Den
mark respectively. 
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1. Tornby Strand, 1907. Upper 
(milk?) molar. GM. (Nordmann 
1921, 1942 & 1944). 

2. L0nstrup, 1887. A lower left molar 
(M1) found on the beach, rounded 
by water. ZM. 
(Winge 1904); (Nordmann 1905, 
1942 & 1944 under the locality: 
Stensnres). 

3. Stenh0j, 1965. Proximal part of a 
rib. ZM. 

4. Kirkeholt, 1967. Very badly pre
served tusk fragment. VHM. 

5. Helium, 1976. Lower third molar 
fragment (M3). VHM. 

6. Lundebjerg 1, 1926. Lower second 
molar (Mz). VHM. 

C-14 date: 32,460 ± i;g B.P. 
(K-4190). 
(Nordmann, 1942). 

7+8. Lundebjerg 2, 1931. A 90 cm long 
tusk fragment, as well as a collec
tion of smaller fragments probably 
belonging to the former. ZM. 
Radiocarbon dating has been tried 
but the collagen fraction was too 
small (0.6%) (K-3700). 
(Nordmann 1942). 

9. Lundebjerg 3, 1950. Fragment of 
long bone. ZM. 

10. Lundebjerg 4, 1950. A second up
per molar (M2

). ZM. 
11. S0nder Draby, 1958. Molar frag

ment, probably M 3• MHM. 
12. Thybor0n Strand, 1978. One com

plete plate of a molar and two 
halves - rounded by water and 
found on the beach. In private pos
session. 

13. Guldager Hede, 1896. Fragment of 
very badly preserved molar. ZM. 
(Winge 1899 & 1904); (Nordmann 
1942 & 1944). 

14. Rrevedal, 1917. Three very badly 
preserved fragments of a tusk. GM. 
(Nordmann 1921, 1942 & 1944). 

15. Hadsund, 1950. The outermost 80 
cm of a tusk. According to the fin
der the tip itself was present at the 
discovery but broke off and disap
peared during the two years the 
tusk was lying in a workmen's shed. 
ZM. 
C-14 date: 25,110 ± 440 B.P. 
(K-3699). 

16. Fugls0, 1972. A heavily worn third 
lower molar (M3). KMR. 



58° 

56° 

17 + 18. S0nder-Onsild, 19??. Very badly 
preserved fragments of one, pos
sibly two, tusks. ZM. 
Radiocarbon dating has been tried 
but the collagen fraction was too 
small (0.3%) (K-3695). 

19. Fjaltring, 1920. Fragment of third 
upper or lower molar, found on the 
beach and strongly rounded by wa
ter. ZM. 
(Nordmann 1942 & 1944). 

38° 10° 

20. Langa, 1910. Fragment of 6th or 
7th cervical vertebra. ZM. 
(Nordmann 1921, 1942 & 1944). 

21. Kolindsund, 19??. A third lower 
molar (M3). DMG. 
(Nordmann 1942). 

22. Balle, Djursland, 1959. Molar frag
ment. NMA. 

23. Rosmos 1, 1934. Tusk fragment. 
ZM. 

12° 

Fig. 7. Map showing the distribution of Danish mammoth finds. 
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C-14 date: 13,240 ± ~zg B.P. 
(K-3697). 
(Nordmann 1942 & 1944). 

24. Rosmos 2, 1982. A third upper mo
lar (M3

). ZM. 
C-14 date: >39,600 B.P. (2 o) 
(K-4587). 

25. Veders!il Strand, 1980. A single 
plate of a molar found on the 
beach. NMA. 

26. Torsted, 1872. A rib. ZM. 
27. Voldby, Hammel, 1954. A molar. 

NMA. 
28. Rols!ilgard, Knebel Vig, 1963. Mo

lar fragment. ZM. 
29. Bording, 1981. A molar. NMA. 
30. Sredding, 1873. Molar fragment. 

ZM. 
(Winge 1904); (Nordmann 1905, 
1942 & 1944). 

31. Fyle Mose, 1976. Tusk fragment. 
NMA. 

32. H!iljballegard, Hansted, 1933. Up
per third molar (M3

) in an early 
stage of wear. ZM. 
(Nordmann 1942 & 1944). 

33. Vinten, 1961. A molar. NMA. 
34. S!ilnder Kollemorten, 1880. Tusk 

fragment. GM. 
C-14 date: >37,900 B.P. (2 o) 
(K-4191). 
(Nordmann 1921, 1942 & 1944). 

35. S!ilnder Omme, 1850. Fragment of 
pelvis (ilium). ZM. 
C-14 date: >39,500 B.P. (2 o) 
(K-4188). 
(Steenstrup 1851); (Aagaard 1896); 
(Winge 1904); (Nordmann 1905, 
1942 & 1944). 

36. Srebberup By, 1932. Heavily worn 
lower third molar (M3). ZM. 
(Nordmann 1942 & 1944). 

37. Nim, Horsens, 19??. Tusk frag
ment. In private possession. 

38. Jelling, 1861. Fragment of distal 
epiphysis of a femur. ZM. 
(Winge 1904); (Nordmann 1905, 
1942 & 1944). 

39. Vejle, 1863. The back half of a 
third upper molar (M3

). ZM. 
(Aagaard 1896); (Winge 1904); 
(Nordmann 1905, 1942 & 1944). 

40. Lillegrundet Hulvej, Vejle, 1909. 
A fragment of a lower molar (M2 or 
M3). In private possession. 
(Nordmann 1921, 1942 & 1944). 

41. B!ilrup Sand, 1941. A molar, two 
fragments of probably the same at
las, and a fragment of ilium. ZM. 
(Nordmann 1942 & 1944). 

42. Errits!il, 1932. A molar. In private 
possession. 
(Nordmann 1942 & 1944). 

43. Snogh!ilj, 1930. A lower third molar 
(M3). ZM. 
(J!ilrgensen 1940) (Nordmann 1942 
& 1944). 

44. Stenvad M!illle, 1900. Seven plates 
of an upper molar. GM. 
(Steenstrup 1901); (Winge 1904); 
(Nordmann 1905, 1942 & 1944). 

45. Seest, 1954. Tusk fragment. ZM. 
Radiocarbon dating has been tried 
but the collagen fraction of the tusk 
turned out to be too small 
(K-4189). 

46. Hejlsminde, 1899. Seven plates of a 
molar. ZM. 
(Nordmann 1905, 1942 & 1944). 

47. Fole, 1874. Heavily fragmented 
molar, most of the crown broken 
off. ZM. 
(Aagaard 1896); (Winge 1904); 
(Nordmann 1905, 1942 & 1944). 

48. Vojens, 1922. Seven plates of a 
small molar (dm4?). ZM. 
(Nordmann 1942 & 1944). 

49. Fredsted, 1850. Fragment of an up
per third molar (M3

). ZM. 
(Steenstrup 1851); (Aagaard 1896); 
(Winge 1904); (Nordmann 1905, 
1942 & 1944). 

50. Genner 0stermark, 1961. Distal 
epiphysis of a right ulna. NMA. 

51. Br!ilde, L!iljt Kirkeby, 1910. A 
lower second molar (M2). ZM. 
(Nordmann 1942 & 1944). 



52. Lovtrup Vestermark, 1982. Tusk 
fragment. MMG, cast at ZM. 

53. H0gebjerg, 1948. A fragmented 
upper third molar (M3

). ZM. 
54. Fladbjerg,' 1953. Fragment of 

ilium. ZM. 
55. Kiskelund, 1976. Tusk fragment 

with glacial abrasion surface. 
MMG, cast at ZM. 
C-14 date: 31,840 ± 1i}g B.P. 
(K-3696). 

56. Strib, 1952. Tusk fragment. ZM. 
57. Staurby Skov, 1935. Tusk frag

ment. MM. 
(Nordmann 1942 & 1944). 

58. Fjeldsted, 1934. A molar fragment. 
MM. 
(Nordmann 1942 & 1944). 

59. Asum 1, 1869. An upper third mo
lar (M3

). ZM. 
(Aagaard 1896); (Winge 1904); 
(Nordmann 1905, 1942 & 1944). 

60. Asum 2, 1936. 60 cm of the out
ermost part of a tusk broken ap
proximately 10 cm from the very 
tip. ZM. 
(J0rgensen 1940); (Nordmann 1942 
& 1944). 

61. Davinde, 1949. Lower part of a 
scapula. FS, cast at ZM. 

62. R0nninge 1, 1852. Tusk fragment. 
ZM. 
C-14 date: 28,120 ± ~ro B.P. 
(K-3808). 
(Aagaard 1896); (Winge 1904); 
(Nordmann 1905, 1942 & 1944). 

63. R0nninge 2, 1953. A lower third 
molar (M3). ZM. 

64. Tamp, 1971. Tusk fragment. GM. 
65. Baag0, 1933. A molar fragment. In 

private possession. 
(Nordmann 1942 & 1944). 

66. Turup, 1932. A molar fragment. In 
private possession. 
(Nordmann 1942 & 1944). 

67. Fyn, the southwestern part, 1863. 
Eight plates of the rear and unworn 
part of (probably) an upper third 

M3
• Found on the beach and 

slightly rolled by water. ZM. 
(Aagaard 1896); (Winge 1904); 
(Nordmann 1905); (Milthers 1940). 

68. 0strupgaard, 1885. Tusk fragment. 
ZM. 
C-14 date: 25,480 ± ~~ B.P. 
(K-3809). 
(Aagaard 1896, under the locality: 
Hvedholm); (Winge 1904); (Nord
mann 1905, 1942 & 1944); (Mil
thers 1940). 

69. Helmes, 1948. A molar fragment. 
In private possession. 

70. Hesselager, 1938. A (second up
per) molar. SZM. 
(Nordmann 1942 & 1944). 

71. Gammel Nyby, 1929. Tusk frag
ment. SAM. 
(Nordmann 1942 & 1944). 

72. Kjels Nor, 1920. A molar frag
ment. LM. 
(Nordmann 1921, 1942 & 1944). 

73. Hessel0, 1942. A badly preserved, 
third upper molar (M3

). ZM. 
(Nordmann 1942 & 1944). 

74. Hornb&k, 1858. Fragment consist
ing of 12 plates of a lower third 
molar (M3). Badly preserved, 
found on the beach. ZM. 
(Winge 1904); (Nordmann 1905, 
1942 & 1944). 

75. Nejlinge, 1927. A small fragment 
of a milk molar. ZM. 
(Nordmann 1942 & 1944). 

76. Uggel0se, 1961. Tusk fragment. 
ZM. 

77. Farum Sten- og Grusgrav, 1975. 
Tusk fragment. In private posses
s10n. 

78. Holb&k, 1933. A right ulna. ZM. 
Radiocarbon dating was attempted 
as an experiment although the col
lagen fraction was very small (1.2 
% of sample weight) and the colla
gen had an untypical appearance. 
The sample material in addition 
contained large amounts of impuri-
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ties (28 % of sample weight). The 
subrecent age found (2840 +/- 150 
B.P.) shows that the separated car
bon compounds from the specimen 
was not the original collagen. 
(Nordmann 1942 & 1944). 

79. Bredetved, 1934. Molar fragment. 
ZM. 
(Nordmann 1942 & 1944). 

80. Hedehusene 1, 1904. A second mo
lar (M2), heavily rounded and 
rolled by water. ZM. 
(Gronwall 1904). 

81. Kallerup Garde 1, 1913. Some 
small fragments of a tusk. GM. 
(Nordmann 1921, 1942 & 1944). 

82. Kallerup Garde 2, 1913. An upper 
molar with 14 plates (probably M3

) 

and some badly preserved frag
ments of probably three different 
tusks. In private possession. 
(Nordmann 1921, 1942 & 1944). 

83. Hedehusene 2, 1921. Fragment of 
an upper third molar. ZM. 
(Nordmann 1921, 1942 & 1944, un
der the locality: Nym0lle). 

84+85. Kallerup Garde 3, 1921. Four very 
badly preserved fragments of a 
tusk. GM. 
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(Nordmann 1921, 1942 & 1944). 
86. Hedehusene 3, 1928. Fragment of 

an upper molar. GM. 
(Nordmann 1942 & 1944). 

87. Hedehusene 4, 1964. Tusk frag
ment. In private possession, cast at 
ZM. 

88. Hedehusene 5, 1965. Fragment of 
outermost layer of tusk. In private 
possession. 

89. Hedehusene 6, 1965. Tusk frag
ment. In private possession, cast at 
ZM. 

90. Hedehusene 7, 1966. Molar frag
ment. RM. 

91. Hedehusene 8, 1966. Tusk frag
ment. In private possession. 

92. Hedehusene 9, 1968. Tusk frag
ment. ZM. 

93. Hedehusene 10, 1969. A very badly 
preserved molar. ZM. 

94. Hedehusene 11, 1970. A very big 
(126 cm long) and a rather small 
(25 cm) fragment of a tusk. ZM. 

95. Tastrup Valby, end of 19th century. 
An upper third molar. ZM. 
(Winge 1904); (Nordmann 1942 & 
1944). 

96. Vodroffsvej, 1914. 50 cm of the 
outermost part of a tusk but mis
sing the tip itself. ZM. 
(Nordmann 1921, 1942 & 1944). 

97. Sveb0lle, 1911. A molar. GM. 
(Nordmann 1921, 1942 & 1944). 

98. Skellingsted, T0mmerup, 1927. A 
molar fragment. ZM. 
(Nordmann 1942 & 1944). 

99. Jukkerup Vrenge, 1963. Tusk frag
ment. In private possession, cast at 
ZM. 

100. Brorfelde 1, 19??. Tusk fragment. 
In private possession. 

101. Brorfelde 2, 19??. Tusk fragment. 
ZM. 
C-14 dates: 
38,000 ± ::: B.P. (T-2275A) 
46,300 ± rn~ B.P. (T-2275B) 
42,000 ± g~ B.P. (T-2275C) 
43,100 ± :~ B.P. (T-2275D) 
(Selsing 1982). 

102. Ny Stengard, Hvals0, 1937. Tusk 
fragment. ZM. 
C-14 date: 25,760 ± ~fii B.P. 
(K-3805) 

103. Stengardens Grusgrav 1, 1979. 
Tusk fragment. RM. 

104. Stengardens Grusgrav 2, 1983. 
Tusk fragment. ZM. 
C-14 date: 27,810 ± 610 B.P. 
(K-4192). 

105. Darup, 1970. Tusk fragment. In 
private possession. 

106. Greve, 1900. The last milk molar, 
dm4• ZM. 
(Winge 1904); (Nordmann 1905, 
1942 & 1944). 

107. Munke Bjergby, 1916. Tusk frag
ment. ZM. 



Cl-14 date: 24,190 ± 420 B.P. 
(K-3806). 
(Nordmann 1921, 1942 & 1944). 

108. Regnemark, 1933. Tusk fragment. 
ZM. 
(Nordmann 1942 & 1944). 

109. Slagelse, 1902. A lower first molar 
(M1). ZM. 
(Winge 1904); (Nordmann 1905, 
1942 & 1944). 

110. Gisselfeld, 1857. Heavily worn mo
lar (7 plates ofMl ?). ZM. 
(Aagaard 1896); (Winge 1904); 
(Nordmann 1905, 1942 & 1944). 

111. Faxe Kalkbrud, 1890. A molar. 
GM. 
(Aagaard 1896); (Winge 1904); 
(Nordmann 1905, 1942& 1944). 

112. Glren0, 1896. A lower third molar. 
GM. 
(Aagaard 1896); (Winge 1904); 
(Nordmann 1942 &1944). 

113. Nrestved 1, 1869. Tusk fragment. 
ZM. 
(Aagaard 1896); (Winge 1904); 
(Nordmann 1942 &1944). 

114. Nrestved 2, 1903. A first molar 
(Ml). ZM. 

115. Nrestved, Apotekerhaven, 1917. A 
badly preserved and heavily frag
mented molar. HNS. 
(Nordmann 1942 & 1944). 

116. Mogenstrup As, 1938. A lower 
third molar. NM. 
(Nordmann 1942 & 1944). 

117. Mogenstrup, 1947. Tusk fragment. 
HNS. 

118. Myrup Banke, 1973. Fragment of 
pelvis (ischium dextra). ZM. 
C-14 date: 21,530 ± 430 B.P. 
(K-3703). 
(Kruger 1976). 

119. Stenskoven, 1976. Tusk fragment. 
In private possession. 
(Kruger 1976). 

120. Stenskov Grusgrav, 1980. Tusk 
fragment. ZM. 

121. Hastrup, 1934. Tip of tusk with 
wear facet. ZM. 
(Nordmann 1942 & 1944, under the 
locality: Beldringe). 

122. Fem0, 1928. A fragment of an up
per molar. ZM. 

123. Slotsh0j, Stege Nor, 1953. An up
per first molar(M1

). ZM. 
124. Kongsnres Strand, 1910. Tusk frag

ment. GM. 
(Nordmann 1921, 1942 & 1944). 

125. Saxk0bing, 1934. Fragment of out
ermost layer of tusk. 
C-14 date: 29,570 ± i~2 B.P. 
(K-3807). 
(Nordmann 1942 & 1944). 
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Radiocarbon dating of mammoth finds in 
Denmark 

Methods 

Mammoth finds are generally so old that 
reliable C-14 dates can only be obtained if 
great care is taken to avoid any kind of 
contamination with extraneous carbon. This 
requirement is especially acute, if the speci
mens have been exposed to various types of 
preservatives prior to dating, as is often the 
case. A rigorous pretreatment was therefore 
applied to all samples of mammoth submit
ted for dating. 

Among the 125 finds of bones, molars or 
tusks of mammoth from Denmark, 21 speci
mens were selected for C-14 dating. A 
broad geographical scatter of the dated sam
ples was aimed at, in order to enhance the 
ensuing stratigraphical information. How
ever, consideration also had to be taken to 
the state of preservation and to the amount 
of sample available. 19 of the specimens 
were expected to be of a glacial age, 
whereas 2 were chosen because they were 
suspected to represent recent elephants al
though they had previously been published 
and/or exhibited in museums as true mam
moths (K-3701 Nissum Fjord see also p. 12, 
and K-3702 Langeland). The C-14 dates for 
these two specimens also showed ages of 
only a few hundred years. 

The dating of 4 of the glacial specimens 
was given up, either because the collagen 
content was considered too low for a re
liable dating, or because the specimen had 
been so extensively treated with preserva
tives that a safe recovery of the original 
collagen was not considered possible 
(K-3595 Sdr. Onsild, Cat.no. 17+ 18, 
K-3698 Hedehusene 11, Cat.no. 94, K-3700 
Lundebjerg 2, Cat.no. 7+8, and K-4189 
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Seest, Cat.no. 45). One further sample 
(K-3695 Holb1:ek, Cat.no. 78) was doubtful 
for the same reasons, and the separated col
lagen had an untypical appearance. Also the 
C-13 content of the separated "collagen" 
was untypical. The sample material thus was 
very suspicious, but a dating was attempted 
as an experiment to check on contamina
tion. Although striation, presumably of gla
cial origin, was detected on the surface of 
this specimen, a C-14 dating gave a sub
recent age, thus indicating that the puri
fication had not been successful. Only 14 
glacial specimens were, therefore, left. 

Five of the tusk samples had been treated 
with various types of surface lacquer. These 
layers were removed mechanically, and the 
material for dating was taken from the un
contaminated interior parts. Samples were 
crushed to a size < 0.5 mm, and the colla
gen was separated as a gelatine by the 
method of Longin (1971), with additional 
NAOH extraction for humic matter when 
the colour indicated a possibility for con
tamination of this kind. The amount of col
lagen recovered from the specimens de
pends on the state of preservation and var
ied from 0.3% to 30.7% of the dry sample 
weight. However, only if the collagen frac
tion obtained in this way amounted to more 
than 1 % of the sample weight and in addi
tion had a collagen like gelatinous appear
ance was the sample accepted for further 
processing and dating. These conditions 
were imposed in order to minimize the risk 
of contamination with extraneous carbon. 

Separated collagen was then combusted 
to carbon dioxide, which was purified and 
counted in a proportional gas counter. A 
small portion of the carbon dioxide was 



used for assay of the C-13 content. This is 
expressed as b C-13 values, i.e. as the per 
mi! deviations from the isotope ratio in the 
PDB-standard. The b C-13 values were used 
for a correction for isotopic fractionation. 
Such corrections make all C-14 dates of ter
restrial materials directly comparable, irre
spective of diets, biochemical components, 
individual isotopic scatter, etc. (Tauber 
1981). 

Dates for the mammoths are expressed in 
conventional C-14 years B.P., and are re
ported in the list below. Three of the sam
ples gave infinite ages on the 2o level. A 
number of the samples were too small to 
produce enough carbon dioxide for a nor
mal filling of the counter and were supple
mented with inactive carbon dioxide to the 
standardized pressure. This is indicated as 
"undersized" in the sample descriptions. 
Undersized samples give rise to a somewhat 
larger statistical error in the dating result, or 
to a lower age limit in the case of infinite 
ages, but the addition of a known amount of 
inactive carbon dioxide does not otherwise 
influence the reliability of the result. 

List of C-14 dates 

In the geological discussion of the finds 
(p. 33), thermoluminescence (TL) dates of 
glacial deposits are also applied. In compar
ing such dates with the C-14 dates below, it 
should be remembered that TL dates and 
uncalibrated C-14 dates are not directly 
comparable. TL dates, if properly corrected 
for all external effects, represent absolute 
ages throughout the whole dating range, 
whereas C-14 dates can only be precisely 
calibrated back to about 9000 B.P. For ages 
older than that C-14 dates are stated in con
ventional C-14 years, which deviate system
atically from solar years. At about 10 000 
B.P. a conventional C-14 date thus may be 
about a 1000 years younger than a corre
sponding TL age, and this difference may 
increase to perhaps 2000 years at 40 000 B. P. 
In this estimate it is also taken into account 
that conventional C-14 ages are calculated 
on the basis of the Libby halflife, which is 
3% too small and thus tend to underrate the 
absolute age of samples correspondingly. 

K-4190 Molar of mammoth, Lundebjerg 1. Sample taken from 
interior part of molar. Collagen recovered: 5.8% of 
sample weight. 

970 
32460 ± 

870 
B.P. 

Cat.no. 6. 
<'i 13C = -20.2%. 

K-3700 Tusk of mammoth, Lundebjerg 2. Collagen recovered: 
0.6% of sample weight. Sample too small for a safe 
dating. 
Cat.no. 7+8. 

K-3699 Tusk of mammoth, Hadsund. Collagen recovered: 9.0% 
of sample weight. 
Cat.no. 15. 
()

13 = -19.5%. 
K-3695 Tusk of mammoth, Sdr. Onsild. Collagen recovered: 

0.3% of sample weight. Sample too small for a safe 
dating. 
Cat.no. 17+ 18. 

25110 ± 440 B.P. 
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K-3697 Tusk of mammoth, Rosmos 1. No traces of glacial stria
tion. Collagen recovered: 1.3% of sample weight. Col
lagen had a proper gelatinous appearance. Undersized: 
12.8% of normal filling. 
Cat.no. 23. 
613C = -21.1 %. 

K-4587 Molar of mammoth, Rosmos 2. Sample cut out of inte
rior part of molar. Collagen recovered: 4.5% of sample
weight. 
Cat.no. 24. 
613C = -21.1 %. 

K-4191 Tusk of mammoth, S1,;nder Kollemorten. Sample taken 
from interior of tusk. Collagen recovered: 23.5% of
sample weight. 
Cat.no. 34. 
613C = -20.2 %. 

K-4188 Bone of mammoth, S11mder Omme. Sawed out of inner 
part of fragment of pelvis, which had striation marks on 
the surface. Collagen recovered: 1.9% of sample 
weight. Undersized: 29.4% of normal filling. 
Cat.no. 35. 
613C = -20.4%. 

K-4189 Tusk of mammoth, Seest. Collagen recovered: 1.1 % of 
sample weight. Sample too small for a safe dating. 
Cat.no. 45. 

K-3696 Tusk of mammoth, Kiskelund. Surface treated with 
shellac, which was removed before dating. Collagen 
recovered: 8. 7% of sample weight. 
Cat.no. 55. 
613C = -20.5%. 

K-3808 Tusk of mammoth, R0nninge 1. Collagen recovered: 
15. 9% of sample weight. 
Cat.no. 62. 
613C = -19.5%. 

K-3809 Tusk of mammoth, 0strupgard. Surface partly treated 
with glue, which was removed before dating. Collagen 
recovered: 6.2% of sample weight. 
Cat.no. 68. 
613C = -20.4%. 

K-3698 Tusk of mammoth, Hedehusene. Tusk had been boiled 
in "Mobilwax 2305". Wax constituted more than 30% of 
sample weight. Dating abandoned. 
Cat.no. 94. 

K-3805 Tusk of mammoth, Ny Stengaard. Surface treated with 
lucite, which was removed before dating. Collagen reco
vered: 4.2% of sample weight. Undersized: 55.1 % of 
normal filling. 
Cat.no. 102. 
613C = -21.2%. 
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760 
13240 ± 

690 
B.P. 

> 39600 B.P. 

> 37900 B.P. 

> 39500 B.P. 

+ 1010 31840 _ 
870 

B.P. 

760 
28120 ± 

680 
B.P. 

560 25480 ± 
520 

B.P. 

+ 1440 26270 _ 
1240 

B.P. 

920 
25520 ± 

830 
B.P. 

840 
av. 25760 ± 

770 
B.P. 



K-4192 Tusk of mammoth, Stengardens Grusgrav 2. Collagen 
recovered: 17.2% of sample weight. 
Cat.no. 104. 
613C = -20.0%. 

K-3806 Tusk of mammoth, Munke Bjergby. Surface partly 
treated with glue,which was removed before dating. 
Collagen recovered: 3.9% of sample weight. Under
sized: 81.7% of normal filling. 
Cat.no. 107. 
613C = -20.9%. 

K-3703 Bone of mammoth, Myrup Banke. Collagen recovered: 
3.0% of sample weight. Undersized: 77.8% of normal 
filling. 
Cat.no. 118. 
b13C = -20.8%. 

K-3807 Tusk of mammoth, Saxk0bing. Surface partly treated 
with glue, which was removed before dating. Collagen 
recovered: 15.3% of sample weight. 
Cat.no. 125. 
613C = -19.6%. 

K-3701 Tusk of elephant, Nissum Fjord 1856. Previously pub
lished together with a corresponding find from 1909 as 
Mammuthus primigenius - seep. 12. 
Collagen recovered: 30.7% of sample weight. 
613C= -19.3%. 

K-3702 Bone of elephant, dredged out of the sea 10 km S of 
Langeland. Previously identified and exhibited as Mam
muthus primigenius. Surface treated with stearine and 
camphor, which was extracted with ether and acetone 
before dating. Collagen recovered: 
19.7% of sample weight. 
613C = -17.2%. 

27810 ± 610 B.P. 

24190 ± 420 B.P. 

21530 ± 430 B.P. 

950 
29570 ± 

870 
B.P. 

290 ± 70 B.P. 

200 ± 50 B.P. 

Discussion of results representing the oldest finite date from the 
Danish mammoth material. 

As mentioned earlier, at least one of the 
three finds with an infinite date ( the Sdr. 
Omme specimen, no. 35) found deeply em
bedded in till outside the Main Stationary 
Line, might date back as far as Saalian. 
With infinite ages older than 38-40000 B.P. 
however, they might all belong to Early 
Weichselian or at least to Early Middle 
Weichselian. In addition to this a sample of 
a mammoth tusk (Brorfelde, Cat. no. 101) 
has previously been dated at the Trondheim 
Radiocarbon Laboratory (Selsing 1982) to 
an age of 44300 +/- 1400/1200 B.P., thus 

The majority of the dated mammoths 
ranges between ea 32000 and 22000 B.P. 
corresponding to an ice free Middle Weich
selian stage antedating the main ice advance 
which reached Denmark around 20000 B.P. 
After this Main Glaciation the mammoth 
apparently re-immigrated into Denmark 
from its more southern or eastern refugia as 
suggested by the youngest date of ea. 13 000 
B.P. on the Rosmos 1 specimen (Cat. no. 
23). 

The general pattern in the Danish dates 
corresponds very well to the radiocarbon-
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dated records of mammoth from the rest of 
Norden (Berglund et al. 1976; Donner et al. 
1979 and Heintz et al. 1979) and from Eng
land (Lister in print). Especially the eight 
dates on four tusks from South Sweden are 
very similar to the Danish and "indicate that 
several mammoth finds may derive from an 
ice free phase about 40000-20000 years 
B. P., which can be correlated with the 
Middle Weichselian interstadial complex 
preceding the main glaciation" (Berglund et 
al. 1976: 187). Add to this, that the young
est Swedish date on the Lockarp specimen 
corresponds to the youngest Danish with a 
value of ea 13 000 years B.P .. As pointed out 
by Berglund et al. ( op. cit.) this is of the 
greatest importance since it throws light on 
the deglaciation chronology of southern
most Sweden - and you could add: throws 
light on the re-immigration of the mammoth 
after the main ice advance. 

For southern England Lister (in print) has 
been able to show a much similar chron
ological distribution of dates through an ex
tensive list of 20 mammoth dates from 10 
localities. He presents 7 dates in the 35-
40000 years interval, but because these re
sults are so close to the limit of effective 
radiocarbon dating, he prefers to regard 
them as undivided Early to Middle Deven-
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sian. From the interval between 35-18 000 
years only 3 dates are available. The author 
is more inclined to interpret the small num
ber as a result of insufficient sampling than 
as a rare occurrence of the mammoth in 
Britain at the time. The youngest of the 
three dates on 18 000 has to be treated with 
caution because of a very low collagen con
tent. The interval between 18-13000 de
monstrates a hiatus in mammoth occurrence 
very similar to that of southern Scandinavia 
and it is followed by 9 dates from the 13-
12 000 years interval. Six of these very 
young dates derive from two of the four 
mammoth skeletons found in 1986 in a small 
kettlehole at Norton Farm Pit, Condover 
(Coope & Lister 1987) - a remarkable dis
covery which proved that the mammoth re
turned to Britain after the main ice advance. 

In northern and central Europe no dates 
of mammoth are younger than 12000 B.P .. 
Stuart (in print) has summarized all avail
able information on the extinction of the 
species in Eurasia and North America and 
he concludes, that Mammuthus primigenius 
was extinct in Europe by 12000 B.P. but 
survived another 1-2000 years in Siberia 
and North America with the last known 
population apparently surviving to ea 10 000 
B.P. in north central Siberia. 



Other Late Pleistocene remains of terrestrial 
mammals 

Bones, tusks and molars of mammoths are 
among the most numerous remains of ter
restrial mammals in Danish Late Pleisto
cene deposits - but they are not the only 
ones. The few finds of straighttusked ele
phants have already been mentioned but 
other species can be added (Table 5 & Figs 
8, 9 and 10). 

Found in situ in Eemian deposits are Cer
vus elaphus, Dama dama, Bison priscus and 
as mentioned Elephas namadicus. The fol
lowing species are found redeposited by the 
Weichselian ice side by side with the mam
moths: Cervus elaphus, Dama dama, Mega
loceros giganteus, Rangifer tarandus, Saiga 
tatarica, Ovibos moschatus, Bison priscus, 
Coelodonta antiquitatis, Dicerorhinus kirch
bergensis and Elephas namadicus. This is 
obviously a faunal mixing caused by the ge
ological processes, but although only the 
mammoths have been dated it seems rea-

No of 
finds 

Cervus elaphus 7 
Dama dama 10 
Megaloceros giganteus 4 
Rangifer tarandus 6 
Saiga tatarica 1 
Ovibos moschatus 2 
Bison priscus 10 
Coelodonta antiquitatis 1-2 
Dicerorhinus kirchbergensis 1-3 5 

Elephas namadicus 5 
Mammuthus primigenius 125 

sonable to divide the species as proposed in 
Table 5. In this division, Cervus, Dama, Di
cerorhinus and Elephas are supposed to re
late to the Eemian interglacial and Rangifer, 
Saiga, Ovibos, Coelodonta and Mammuthus 
to the Middle Weichselian glacial time. 
Megaloceros and Bison might belong to 
both periods. 

Some of these finds have been treated 
earlier by e.g., Nordmann (1905 & 1944), 
Degerb0l (1932, 1933, & 1952), and Deger
b01 & Iversen (1945) but with a prevailing 
tendency to place most of them in the last 
interglacial. This was done e.g. in the treat
ment of a find of a saiga antelope near 
Ringe, Funen (Degerb01 1932: 176) and this 
and similar argumentations were a natural 
consequence of the view held on the Weich
selian glaciation of that time which left no 
space and time for a mammalian megafauna 
in Denmark. 

Redeposited by the Weichselian Ice and 
with a supposed 

Eem, Eemian Middle Weich-
in situ origin selian origin 

X X 
X X 

x---- ----- X 

X 
X 
X 

X x---- ----- X 

X 
X 

X X 
X 

Table 5. Late Pleistocene remains of terrestrial mammals - stratigraphical position and supposed age. 
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1 Gedsi2 X 
2 Lundbier2 X 
3 Svenstrup X 
4 H0rup X 
5 Romalt X 
6 Hollerup XX 
7 Pindsminde X 
8 S0by X 
9 Hylke X 

10 E2tved X X 
11 Eistrup X X 
12 Harte X 
13 Seest XX X XX XX 
14 Gr0nnin2hoved X 
15 Gram X 
16 H0irup X 
17 Arnitslund X 
18 Stensigmose X 
19 Lysabild X 
20 Favrskov X 
21 Uglebjer2 X 
22 Asum X 
23 Ragelund XX 
24 Rin2e X 
25 Bannebier2 X 
26 Lundtofte X 
27 Vetterslev X 
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Fig . 8. Late Pleistocene mammal localities in Denmark. 
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Fig. 9. Cranial fragment of muskox, Ovibos moschatus, with the two broad homcore bases pointing forward. Found in till near Bannebjerg, northern Zealand (Fig. 8 No . 25) . (Photo: G. Brovad). 
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Fig . JO. Left part of skull and horncore of saiga antelope, Saiga tatarica , found near Ringe, Funen 
(Fig. 8 No . 24) . (Photo : G. Brovad) 
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Glacial stages during the Weichselian 

Datings of vertebrate remains , especially of 
mammoths as presented in this paper and 
shown graphically in Fig. 11, indicate that 
during the Middle Weichselian huge land 
areas in southern Scandinavia were open to 
a fauna of big mammals . A similar view is 
presented by Donner et al. (1979) for large 
parts of Finland in Middle Weichselian 
time. At the same time the Kattegat area 
and northern Jutland were covered by the 
sea which formed an extensive palaeo-Kat
tegat (Petersen 1985, Fig. 4, Bahnson et al. 
1974). This has implications both for a re
construction of environmental conditions, 
which is attempted in the next chapter , and 
for the understanding of the glacial devel
opment during the Weichselian. 

The time span represented by fauna) re
mains treated in this paper covers most of 
an interglacial/glacial cycle, including the 
Eemian and the Weichselian. The Weich
selian is divided into Early, Middle, and 
Late Weichselian. The limits between these 
subunits vary among different authors. Ac
cording to Mangerud et al. (1974) the age 
boundary between Middle and Late Weich
selian is set to 13 000 C-14 years B . P. Other 
workers use a division between Middle and 
Late Weichselian at around 25 000 B.P. 
Such a boundary has no biological bearing 
within the Northern countries (Andersen 
1979 a). The present authors , therefore, ad
here to a division at 13000 B .P., although 
this chronostratigraphic subdivision applies 
only to Northern Europe (Andersen & Ras
mussen 1980) . This division is also followed 
by Houmark-Nielsen (1987) in his Pleisto
cene stratigraphy and glacial history of the 
central part of Denmark. 
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During the Eemian, the sea covered the 
present western Baltic area (Madsen et al. 
1908), whereas the occurrence of a sea in 
northern Jutland has been very much de
bated, as the stratigraphic position of the 
marine sequence demonstrated by the clas
sical Skrerumhede we ll (Jessen et al. 1910) 
has been in doubt. The environmental con
ditions during the Eemian and the transition 
to the last glaciation are reflected in the 
freshwater deposits in Jutland and North
west Germany (Jessen & Milthers 1928). 

In the Early Weichselian no ice cover re
ached western Denmark although the limit 
between the Eemian and the Weichselian is 
distinguished by a large decrease of tempe
rature (Andersen 1961). 

Modern marine records from the north
ern part of Denmark have revealed a con
tinuous sequence from the Eemian into the 
Middle Weichselian as demonstrated by the 
new Skrerumhede well (Bahnson et al. 
1974). These deposits indicate that no ice 
cover was established until Late Middle 
Weichselian in northern Jutland . However, 
within this marine sequence a drop till has 
been recognized with a stone composition 
pointing to a southern/Baltic origin. Such an 
Early Middle Weichselian drop till has been 
referred to a Baltic ice advance - the so 
called Old Baltic Ice (Petersen & Kronborg 
1990). On the basis of new investigations of 
the marine sequence in Vendsyssel, Lykke 
Andersen (1987) places this drop till se
quence stratigraphically in the stadia) before 
the Moershoofd interstadial i.e. in the Early 
Middle Weichselian. The till deposits from 
such an ice advance have been located in 
southern Denmark as pointed out by Pe
tersen (1984a and 1985). 
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Fig. 11. Land/sea distribution and till formations during the Weichselian seen in a N-S oriented 

section of central Denmark. The mise en place of the dated animal remains is shown by the animals 

"standing" on their actual dates. The infinite dates are given by arrows pointing back in time. The late 

glacial ringed seal, Phoca hispida, placed in the southernmost part of the Younger Yoldia Sea and 

originally found in the Niva Clay awaits a more accurate dating through a work by Lagerlund and 

Houmark-Nielsen in prep. The landscape with Juniperus around 50000 B.P. refers to Kolstrup and 

Havemann (1984:128). 
It is seen that from northern Denmark there is a continous marine record from the Eemian up to the 

glacial advance from the north and north east around 20000 B.P. A new Arctic sea develops (the 

Younger Yoldia sea) around 15 000 B.P. while a Young Baltic till is deposited in southern Denmark. 

From around 50000 B.P. to 20000 B.P. southern Denmark was part of the mammoth steppe. 

(Drawing: R. Nielsen, based on Petersen 1984a Fig. 2). 

The duration of this Old Baltic ice ad
vance is not known, but it seems to be part 
of the glaciation in northern Scandinavia 
during the cold isotope stage 4 (Mangerud 
1990). TL datings also point to glacial ad
vance in Poland within the Vistula area dur
ing this stage (Drozdowsky & Fedorowicz 
1987). 

The final advance of the icecap reaching 
the Main Stationary Line (Ussing 1903 and 
1907), was initiated by the glaciers from 
Norway followed by the northeast ice (from 
central Sweden) ending up with the Young 

Baltic ice advance from southeast (through 
the Baltic Sea depression) forming the East 
Jutlandic Borderzone (Harder 1908) as 
demonstrated in Pedersen et al. (1988). 

The duration of this Late Middle Weich
selian ice advance is well known by way of 
C-14 datings of marine strata and TL dat
ings of the outwash sediments. The outwash 
sediments for the advancing glaciers in Den
mark have been dated to around 20000 B.P. 
and the last ice cover in Denmark (from 
southeast) between 14 000 - 13 000 B. P. (Pe
tersen 1984a). 
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During the last 1 000 years of ice cover in 
southern Denmark around 14000 B.P. an 
arctic sea in northern Jutland reached its 
highest limit (Petersen 1984b) and most 
probably formed a new bay as the palaeo
Kattegat reaching as far south as the 0re
sund region (Petersen 1985 Fig. 6). 

The latest phase of the glaciation in Den
mark has been described by Houmark-Niel
sen & Lagerlund (1987) from northeastern 
Zealand. The deposits have been named the 
Helsing0r diamicton, and these deposits 
from drifted and grounded icebergs are 
overlaying the clay deposits from the south
eastern part of the Younger Yoldia Clay. 

Considering the views of Houmark-Niel-
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sen (1987) on the Main Weichselian glacia
tion there seem to be agreements with the 
present authors on the formation of the 
Main Stationary Line in Late Middle Weich
selian around 20000 B.P. But there are con
trasting views on the formation period of 
the Old Baltic ice advance, which in the 
present paper is considered an ice advance 
during the Early Middle Weichselian. How
ever, Houmark-Nielsen (1988 & 1989) ex
presses a similar point of view based on new 
investigations of a locality on M0n (Klint
holm) and admits a Baltic ice advance du
ring the Karmoy-Ristinge-Goteborg I sta
dial at about 60000 B.P. 



The environmental changes during the Late 
Pleistocene 

The Eemian 

From the Eemian there are many records 
both of lacustrine and marine deposits. 

The vegetation is known from pollen 
analyses of lake deposits and is described in 
7 pollen zones (Andersen 1965). The Ee
mian vegetation is characterized by an early 
development of the climax forest. Accord
ing to Andersen (1965) Quercus had its cul
mination before Cory/us which is the oppo
site of what happened during the Holocene. 
The climate was warm and oceanic and ac
cording to the study of marine molluscs 
(Nordmann 1928) warmer than today. This 
is seen from the occurrence of species as: 
Gastrana fragilis, Lucina divaricata, Mytilus 
lineatus, Syndesmya ovata with a southern 
extension, and as pointed out by Nordmann 
(1928) the absence of pronounced nordic 
forms with a restricted extension. 

The regression of the Eemian sea is found 
to occur before the pollen zones 6 and 7 
representing the final part of the Eemian 
interglacial which was dominated by spruce 
and pine, respectively (Andersen 1979 b). 

Remains of vertebrates from the marine 
Eemian deposits are few and random by
products from core sampling: a single bone 
of the porpoise, Phocoena phocoena, and 
the eider, Somateria mollissima, and bones 
and otoliths of fishes as Gadus morhua, 
Thunnus thynnus and Eutrigla gurnardus. 

As mentioned earlier (p. 27 and table 5) 
several terrestrial mammals from the Ee
mian have been found represented by whole 
skeletons, greater parts of skeletons or as 
single bones. Actually one more species, the 
beaver, Castor fiber, can be added to the list 
based on finds in freshwater deposits of se
veral branches and stems with the characte
ristic broad paired-incisor marks produced 
by beaver-gnawing. In these former bea-

verpond deposits we also find bones, scales 
and otoliths of fishes as Esox lucius, Perea 
fluviatilis, Acerina cernua, Rutilus rutilus, 
Abramis brama and Alburnus alburnus. 

The Early Weichselian 

During the Early Weichselian the vegeta
tion development can be followed up to and 
including the Br0rup interstadial with forest 
of Betula and Pinus during the Br0rup, and 
Betula nana, Juniperus and herbaceous 
vegetation prevalent during the Rodeb~k 
interstadial. The stadials are characterized 
by bare widespread solifluction areas (An
dersen 1961). 

In the marine environment the Turritella 
terebra communities are found. However, in 
the final part around the Chronozone Odde
rade? (Lykke-Andersen 1987 fig. 5) the 
change to the Abra nitida zone is found with 
molluscs as Leda pernula and Bela incisula 
which are also found in the Turritella erosa 
macrofossil zone at the Early Middle Weich
selian. Turritella erosa is the cold counter
part of the Turritella terebra known from the 
Early Weichselian and the Eemian deposits. 

The Middle Weichselian 

From the Middle Weichselian an arctic sea 
is established in Denmark prevailing 
through chronozones Moershoofd, Hengelo 
and Denekamp (Lykke-Andersen 1987) 
with the characteristic macrofossil zones of 
Turritella erosa, Balanus crenatus and Mac
roma calcaria (Petersen in Bahnson et al. 
1974 fig. 7). 

A continuous record has not been ob
tained from the lacustrine deposits from 
Br0rup and onwards into the Middle Weich-
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selian. The sedimentation in the "long liv
ing" Sols0 (western Jutland) was dominated 
by minerogen sedimentation and redepo
sited pollen (Andersen 1979b) so no infor
mation on the vegetation can be drawn from 
this unique deposit in Denmark. Further
more the record from Scania in Sweden also 
comes to an end with the Br0rup intersta
dial (Berglund & Lagerlund 1981). How
ever, from northern Germany there is a rec
ord of 4 Weichselian interstadials, and ac
cording to Behre and Lade (1986): "Br0rup 
and Odderade represent two great forested 
interstadials. Oerel and Glinde were tree
less with shrub tundra and were parts of the 
early pleniglacial of the Weichselian. The 
Glinde may perhaps be placed at the begin
ning of the Moershoofd-complex". Howe
ver according to Behre (1989) Oerel and 
Glinde are placed in the beginning of Pleni
Weichselian. 

From Sejer0, in southern Kattegat, a pol
len diagram has been obtained from a de
posit of slightly organic, clayey sand and silt 
(Houmark-Nielsen and Kolstrup 1981 fig. 
4). Pinus, Salix and Betula are found in very 
low percentages altogether not representing 
more than 10%. The rest of the pollen rep
resents herbs i.e. Cyperaceae and Grami
neae. The secondary pollen and spores are 
dominated by pre-Quaternary types. Two 
samples from this deposit have been dated 
by radiocarbon, giving ages around 36000 
B.P., which shows that the deposits might 
be contemporaneous with Hengelo intersta
dial. This is where most of the present mam
moth datings appear, and the great amount 
of Gramineae and Cyperaceae in the pollen 
diagram bear witness of a stable food basis 
for the mammoth. 

Also from the profile at the Older Yoldia 
Clay (the Skrerumhede sequence) of the 
Hirtshals coast cliff in northern Jutland 
(Lykke Andersen 1971) an organic fresh
water layer intercalated between marine de
posits has been studied by Odgaard (1982). 
From a pollen analysis Cyperaceae occurs in 
35 .4 % . The deposit which belongs to the 
Moershoofd lnterstadial complex (previ-
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ously radiocarbon-dated to 47.300 B.P.) 
yields a treeless subarctic/low arctic flora 
dominated by herbs, dwarf shrubs and 
mosses. This corresponds to what was found 
at the Sejer0 locality (Hengelo interstadial). 

The climate was non-oceanic with July 
temperatures between 8 and 10°C. This is a 
little lower temperature than found during 
the Early Weichselian interstadials as dem
onstrated by Andersen (1961 Table 24). 

According to Odgaard (1982) the flora at 
Hirtshals shows many similarities to the (re
deposited) flora found by Hesselbo and 
Hartz in the synchronous layers of the Skre
rumhede deposits (Jessen et al. 1910). 

Consequently the existence of a steppe 
biome during the Middle Weichselian is to 
be expected, in the interstadial periods. 
This makes Denmark a part of a vast Late 
Pleistocene steppetundra. Stretching from 
Europe over Asia to Beringia, this steppe
tundra is chronologically and spatially char
acterized by the woolly mammoth. Guthrie 
(e.g., 1982: 308) has therefore proposed the 
term mammoth steppe to replace steppetun
dra, tundrasteppe, arctic steppe, loess 
steppe, cold steppe and others, as he finds 
the mammoth and the other large mammal 
remains to be the best clue to the puzzle of 
the paleoenvironment of Late Pleistocene in 
the northern Holarctic. 

The Danish fossil assemblage presented 
in Table 5 for the Middle Weichselian fits 
very well into this mammoth steppe fauna as 
it is described elsewhere (e.g., Kowalski 
1967 & 1986, Vereshchagin & Baryshnikov 
1982, Guthrie 1968 & 1982). The high di
versity of mega-herbivores are reflected 
even in the relatively small Danish sample 
although some of the species are still mis
sing, most conspicuously one of the indica
tors of the mammoth steppe, namely the 
horse, Equus sp .. The same applies to rep
resentatives of small and medium sized 
mammals which are first discovered in Dan
ish Late Weichselian deposits (Aaris-S0ren
sen & Petersen 1984, Aaris-S0rensen 1988). 

The contemporaneous marine mammals 
are represented by three finds of walrus 



( Odohenus rosmarus (L.)) dated to between 
31000 and 24000 B.P. (Mohl 1985). Thus 
representing the youngest elements dated 
from the Older Yoldia sea fauna, before the 
Main Weichselian ice advance put an end to 
the paleo-Kattegat and reached the Main 
Stationary Line. The youngest date on the 
mammoth remains antedating the glaciation 
is 21500 B.P .. 

Considering the sparse data one could 
conclude this review of the environment be
fore the Main Weichselian ice advance by 
quoting Kolstrup (1983) from her work on 
Cover Sands in southern Jutland: "The pol
len content of the organic layers in the cover 
sands in The Netherlands (Kolstrup 1980) 
and Denmark show that parts of the land
scape were, at least periodically, covered by 
vegetation during the deposition of the 
sands ... It is difficult to envisage the exten
sion of vegetation during the coversand ac
cumulation. It was probably much more ex
tensive than the scattered findings in north
western Europe suggest, but since the 
accumulation and preservation of organic 
material is dependant on a non-aerated, 
nonoxidized environment, organic remains 
have only become preserved in a few places 
with favourable conditions." 

From the time of the Main Weichselian 
glaciation - Late Middle Weichselian, the 
non-glaciated area in Denmark beyond the 
Main Stationary Line gives no record of the 
vegetation. At Solso where there still is a 
small remnant of the lake mentioned ear
lier, the uppermost clay (gyttja) corre
sponds to the beginning of the Postglacial, 
and the Allerod, the Bolling and any older 
interstadials are not differentiated (Ander
sen 1961 p. 76). 

TL datings on frostwedge casts (Kolstrup 
and Mejdahl 1986) reveal palaeoenviron
mental conditions where the plant cover 
may have been discontinuous and the soil 
surface layers unstable during the upper 
part of the Weichselian. TL datings of defla
tion surfaces from northern Jutland as stud
ied by Jorgensen (1988) supplement the 
above mentioned picture of a harsh perigla
cial environment. 

The marine record gives the first informa
tion on animal life after the Main Weich
selian ice advance when northern Jutland 
was covered by the arctic sea. The Younger 
Yoldia sea reached the highest marine 
shoreline between 14 000 and 13 000 B. P. 
(Petersen 1984b fig. 1). This interval corre
sponds to the time of the Young Baltic ice 
lobe reaching Djursland and the southeast
ern part of Jutland. This is dated by the 
youngest mammoth find in Denmark em
bedded in the Tirstrup sandur ( Catalogue 
Rosmos 23). 

The Late Weichselian 

From 13000 B.P., the Late Weichselian, a 
temperate marine mollusc fauna occurs in 
shallow water deposits in Vendsyssel (Pe
tersen 1984b). This supports the view of 
Andersen (1979a) that the Late Weichselian 
has been established even in the marine se
quences. 

Marine mammals represented in late gla
cial sediments in Vendsyssel include: one 
find of Ursus maritimus (Aaris-Sorensen & 
Petersen 1984) and several of Phoca hispida 
and the arctic/subarctic Balaena mysticetus 
and Delphinapterus leucas together with the 
cosmopolitan Balaenoptera musculus, B. 
physalus and Orcinus area (Mohl 1971, Aa
ris-Sorensen 1988). 

The terrestrial mammalian fauna of Late 
Weichselian Denmark as described in detail 
by Aaris-Sorensen (1988) shows a mixed 
"disharmonious" composition with species 
as Desmana moschata, Lepus timidus, Sper
mophilus major, Castor fiber, Microtus 
agrestis, Canis lupus, Ursus arctos, Gula 
gulo, Megaloceros giganteus, Alces alces, 
Rangifer tarandus, and at the very end of 
the period Bison bonasus, Bos primigenius 
and Equus ferus. A similar mixture of ele
ments from several biomes is evident in the 
late glacial flora (Iversen 1954), and makes 
the Late Weichselian environment incompa
rable with anything known today. 
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Dansk sammendrag 

Artiklen pnesenterer et katalog over alle 
kendte danske mammut lokaliteter omfat
tende ialt 125 fund. 

Halvdelen af mammutmaterialet udg0res 
af molarer, og disse kan entydigt morfo
logisk henfores tit Mammuthus primigenius 
(Blumenbach). En trediedel er fund af st0d
ta:nder og resten knoglefragmenter. 

Fjorten af fundene er blevet C-14 dateret, 
hvorved de 13 opnaede aldre fra > 40 000 og 
frem tit omkring 21500 C-14 ar B.P. 

Et af fundene gav en alder pa omkring 
13200 B.P., og dette stykke, en st0dtand, 
fandtes indlejret i ekstramarginalt sand pa 
Tirstrup hedeslette. St0dtanden er uden 
spor af istransport og far herved stor be
tydning, idet den daterer den 0stjyske is
randslinje. Deandre C-14 daterede stykker 
ba:rer til genga:ld spor af istransport og/eller 
findes indlejret i mora:neler og kan saledes 
afsl0re maksimum aldre pa de glaciale 
aflejringer, hvori de er fundet. Pa denne 
baggrund er den glaciate udvikling i Dan
mark under sidste nedisning beskrevet bi.a. 
med tilstedeva:relsen af en isfri periode 
stra:kkende sig fra for 45 000 til omkring 
20.000 B.P. efterfulgt af et isfremst!Zld i Sen 
Mellem Weichsel af ganske kort varighed -
5 - 6000 ar (ea. 20-14000 B.P.). Mammut
st0dtanden fra Tirstrup Hedeslette pa Djur
sland dateret til 13 240 + 760/-690 B.P. 
markerer som na:vnt et vigtigt stadium i 
Weichsel-isens afsmeltning fra Danmark, 
men viser i0vrigt ogsa, at mammutten gen
indvandrede til Danmark efter isens hoved
udbredelse helt parallelt tit forholdene i En
gland og Skane. 

Rester af andre danske Sen Pleistoca:ne 
vertebrater, isa:r pattedyr (f.eks. kronhjort, 
dadyr, ka:mpehjort, rensdyr, saigaantilope, 

moskusokse, steppebison, uldharet na:se
horn, skovna:sehorn og skovelefant), pra:
senteres ligeledes, og i kombination med de 
0vrige kendte pala:00kologiske data gives 
en rekonstruktion af de milj0ma:ssige a:n
dringer igennem hele Sen Pleistoca:n. Sa:rlig 
markant i forhold til tidligere tiders opfat
telse bliver den lange isfri periode i Mellem 
Weichsel. Her er det nu muligt sammen 
med mammutten at placere en Jang ra:kke, 
ikke na:rmere daterede, fund af store hov
dyr, hvis tidligere place ring i Eem har syntes 
0kologisk ejendommelig. I og med man g0r 
Danmark isfrit, bliver det samtidig tit en 
lille del af en stor sammenha:ngende steppe
tundra, bena:vnt mammutsteppen, der 
strakte sig fra Europa over den nordlige del 
af Asien til det nordvestligste Nordamerika, 
idet en landbro over Beringsstra:det fore
nede det 0stligste Sibirien og Alaska i et 
falles Beringia. 

Mammutten er omradets og periodens 
karakterdyr par excellence. Foruden den er 
mammutsteppen forst og fremmest pra:get 
af flokdannende hovdyr som uldharet na:se
horn, ka:mpehjort, rensdyr, saiga antilope, 
steppebison, moskusokse og vildhest - og i 
det na:ste led i f0deka:den af rovdyr som 
ulv, ja:rv, hya:ne, sabelkat, hulebj0rn og 
bj0rn. I Beringia kan desuden tilfojes arter 
som kamel, yakokse, mastodont og vildfar. 
Det vii med andre ord sige, at man faktisk 
har mange af mammutsteppens karakterdyr 
blandt de danske istidsfund. Man mangler 
vildhesten, men ma forvente at den og nogle 
af rovdyrene vii kunne fojes tit den danske 
faunaliste. 

Den mangfoldighed af gra:sa:dende hov
dyr, som fundene dokumenterer, synes 
umiddelbart uforlignelig med det relativt 
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"fattige" paheobotaniske billede, der fore
ligger. Dette kunne dog tilskrives det bota
niske materiales ringe bevaringspotentiale, 
som g0r det vanskeligt at rekonstruere et 
sammenh:engende billede igennem dette 
lange tidsrum. En tentativ milj0beskrivelse, 
der trods alt fors0ger at sammenfatte de 
zoologiske og de botaniske fund, kunne 
v:ere som f0lger: 

Klimaet har v:eret koldt, t0rt og konti
nentalt. Strenge frostgrader om vinteren; 
sommertemperaturer mellem 10 og 15 
grader og sa ringe nedb0r, at store omrader 
kunne bl:eses helt fri for sne om vinteren. 
Vegetationen var mosaikagtig og domineret 
af gr:esser og halvgr:esser, men med et v:eld 
af urter is:er bynke, som mange steder vok
sede sig h0jere end den spredte busk- og 
kratvegetation af is:er pi!, birk og ene. 
Denne mosaik af forskellige plantesamfund 
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opstod som resultat af forskelle i mikro
klima, jordbund, fugtighed, h0jde, orien
tering i forhold til sol en osv., og netop i det 
mosaikagtige skal vi nok finde svaret pa 
mammutsteppens b:ereevne. En ensartet 
gr:essteppe ville ikke have kunnet huse de 
mange pattedyr. De mange plantesamfund 
gav mange 0kologiske nicher. De fleste af 
hovdyrene var hovedsagelig gr:essere. En
kelte levede dog is:er af blade, skud og 
kviste, men ingen af arterne var hundrede 
procent det ene eller det andet - j:evnfor 
maveindhold bevaret i frosne kadavre. 
Dette sammenholdt med flokkenes mobili
tet, hvor de forskellige bestande vandrede i 
mere eller mindre afstukne ruter aret rundt, 
gav en maksimal udnyttelse af vegetationen 
og resulterede i en stor diversitet i pattedyr
faunaen. 



Pe3IOMe 

JJ:aHHbIH KaTanor BIJ,eX 1n6ecTHbIX 0CTaT0K 

MaM0HT0B B JJ:amrn: OXBaTbI6aeT 125 Haxo

):\0K. IlonoB1rna MaM0HT0B0ro MaTepHana 

KopeHHhie 3y6b1, MOpcponorHqecKH 0THe

ceHHbie K Mammuthus primigenius (Blu

menbach), TpeTbH qau,Th 6HBHH, ocTanbttoe 

cpparMeHTbl K0CTH. 14 3K3eMIIn.Hp0B Ma

M0HTa 6hinH ):\aTHp0BaHbl MeT0):\0M c-14. 13 

npo6 HMeIOT reonorHqeCKHe B03paCTbl OT 

cnpwe 40000 AO 0Kono 21500 c-14 neT AO 

HaCT0.si:IIJ,ero BpeMeHH, 0):\Ha npo6a ):\ana 

B03pacT 0Kono 13 200 c-14 neT ):\0 HaCTHOH

lll,ero BpeMeHH. TaK KaK CKeneTHbIH MaTe

p1rnn nepeoTnO)KeHHbIH, 3TH ):\aTbl B TO )Ke 

BpeM.si: ):\aIOT MaKCHManhHhie B03IlaCTbl ne):\

HHK0BbIX MeCTOpO)K):\eHHH, B K0T0pbIX 0HH 

ttaH):\eHhI. 

Ha 3TOH 0CH0Be paccMaTpHBaeTC.sl ne):\HH

K0B0e pa3BHpHe Bo nepH0A Bewxcena. OT

MeqaeTc.si: cBo6oAeH OT ne):\a nepH0/:\ c pa

Hrne 45 000 neT AO ttaCT0.si:IIJ,ero BpeMeHH AO 

0Kono 20 000 neT ):\0 HaCT0HIIJ,ero BpeMeHH. 

MaMOHTOBbIH 6HBeHh 3aH):\pa THpCTpyna Ha 

JJ:10pcnaH]:\e 0THece.si: K 13240 + 760/-690 AO 

HaCT0.HIIJ,ero BpeMeHH. 3TOT 6HBeHh 0TMe

qaeT Ba)KHbIH 3Tan B 0TCTynneHHH ne):\a B 

JJ:aHHH H Il0Ka3hIBaeT qT0 MaM0HT CH0Ba 

HMMHrpHpyeT nocne MaKCHManbH0ro pa

Cil0CTpaHeHH.sl BewxcencKoro ne):\a. 

OcTaTKH /:\pyrHX Il03B0H0qHbIX )KHB0T

HbIX Bepxttero IlneHCTOIJ,eHa TaK)Ke ynoM.si:

HYTbl. Ha 0CH0Be 0CTaT0K cpnopbl H cpayHhl 

Il0T0M peK0HCTpyHp0BaHhl H3MeHeHH.sl 

oKpy)KaIOIIJ,eH cpe/:\hI B nepH0/:\ Bepxttero 

IlnewcTou,eHa. CBo60/:\HhIH OT ne):\a nepH0/:\ 

cpeAHero Bewxcena oxapaKTepH30BaH 

CTeilHbIM 6HOMOM, KOTOpbIH C00TBeT

CTBeHH0 M0)KeT 6bITb Ha36att MaMOHTOBOH 

CTeilhIO. Ka)KeTCH, qTo 3Ta 0Kpy)KaIOIIJ,a.si: 

cpeAa Bewxcena HecpaBHHMa c KaKoH-nH6o 

H3BeCTHOH cero]:\HH OKpy)KaIOIIJ,eH cpe/:\OH. 
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This book contains a catalogue of all known remains of mammoth in Denmark 

comprising 125 finds. 14 specimens of these mammoth finds have been C-14 dated. 

It appears that an ice-free period existed in Denmark from before 45.000 B.P. to a. 

20.000 years B.P., and that the mammoth re-immigrates a. 14.000 years B.P. 

The ice-free period in the Middle Weichselian was characterized by a steppe biome, 

which is termed the mammoth steppe. 
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