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Abstract: Brown bears (Ursus arctos) in Scandinavia forage in early spring on ants (Formicidae) they excavate from large ant mounds. We 
collected information on the selection and handling of ant mounds by bears by following their tracks in snow during 3 consecutive spring seasons 
in 1970-72 in the Vassfaret area of central southern Norway. The density of large ant mounds in the study area was about 9/km of bear track or 
about 3 mounds/ha. Approximately half of the 143 ant mounds recorded were excavated by bears. The excavations ranged from superficial to 
complete; 9 completely excavated ant mounds were used as day beds, the others for food. The excavated ant mounds were relatively large, 
spanning 60-190 cm in base diameter and 40-150 cm in height. Excavated mounds were smaller, had more ants present, and had greater 
vegetative cover than untouched mounds. 
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Brown bears have been known for centuries to exca- 
vate ant mounds and feed on ants in Scandinavia. In 1599, 
the Norwegian clergyman Peder Clauss0n Friis reported 
that brown bears excavate ant mounds and consume ants 
(Storm 1881). Pontoppidan (1753), Essendrop (1761), 
and Wille (1786) described "ant" bears as a smaller vari- 
ety of brown bear in contrast to the larger "horse" bears. 
Wille (1786) stated explicitly that the name ant bear was 
derived from bears' ant foraging behavior. Similar ac- 
counts are present in early Swedish literature. In 1748 
Linne recognized in his lectures in zoology a small vari- 
ety of brown bear called the ant bear, Ursusformicarius 
(Ordbok over svenska spraket). This pattern of excava- 
tion of ant mounds continued into modem times and has 
been recorded from Scandinavia (Nilsson 1820, Ekman 
1910, Collett 1912, Haglund 1968, Wikan 1983) and 
Russia (Semenov-Tian-Shanskii 1972, Shtarev 1972, 
Kaletskaya 1973). Ants are an important dietary compo- 
nent of brown bears in Norway in spring (Elgmork and 
Kaasa 1992). 

Although it has long been known that brown bears ex- 
cavate ant mounds for food in northern Europe, selection 
for type and size of ant mounds and degree and mode of 
excavation have not been published. We collected data 
on such characteristics from the Vassfaret area in central 
south Norway during the spring seasons of 1970-72. 

This study was part of a project under the International 
Biological Programme, section Conservation of Terres- 
trial Communities (IBP-CT). We are grateful to J-A. Sneli 
and T. Kvamme for identifying ant species and to J. 
Swenson for critical reading of the first draft. 

STUDY AREA 
This study was conducted in the Vassfaret area in cen- 

tral south Norway at 60?30'N and 9?30'E (Fig. 1). The 

study area was primarily in the subalpine zone and mostly 
forested. Timberline was located at about 900 m. Much 
of the forest consisted of Norway spruce (Picea abies) 
dominated stands, although Scots pine (Pinus sylvestris) 
and a few deciduous trees, primarily birch (Betula spp.), 
were also present. Bears were primarily located in old 
spruce forests with some deciduous trees on the southern 
side of the Vassfaret valley. This area was the most un- 
disturbed zone in the Vassfaret area with no human habi- 
tation, cabins, or forestry roads and practically no human 
traffic. The study area was described in more detail by 
Elgmork (1976, 1978), Aune (1978), Elgmork et al. 
(1978), and Elgmork and Kaasa (1992). 

METHODS 
Use of ant mounds was recorded while tracking bears 

on snow during spring 1970-72 (Elgmork et al. 1978). 
When a bear track was located, we followed it as far as 
possible in both directions and recorded details of the 
activities of the bear based on inspection of tracks. The 
locations of ant mounds <15 m from the track on both 
sides were plotted on 1:18,000 aerial photographs. We 
collected data from both excavated and untouched ant 
mounds in these 30-m wide transects. 

The volume of each ant mound was calculated as a 
cone, which somewhat underestimated the real volume. 
If a mound were missing its apex, the height was esti- 
mated after projecting the shape of the mound upwards. 
The excavation effort was estimated by determining the 
amount of mound material removed. The vegetation 
cover and density were estimated subjectively as low, 
medium, or high. The quantity of ants on the ant mounds 
was estimated after the bear left the area. The time 
between excavation and our estimate of ant density 
was <2 weeks. 
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Fig. 1. Study area and surroundings in central south Norway, 1970-72. Stippled lines indicate the timberline. 

Statistical tests used were t-test, ANOVA, X2, and lin- 
ear regression. The reported confidence interval (CI) is 
the 95% confidence interval of the mean. 

RESULTS 

Ant Mound Characteristics 
All ant mounds recorded along the tracking routes were 

inhabited by only 1 ant species, Formica aquilonia. The 
main building materials in the ant mounds were Norway 
spruce needles and small twigs. Based on the more lin- 
ear tracking routes in 1970 and 1971 (Fig. 2), 9 ant mounds 
were encountered/km of bear tracks, corresponding to a 

density of about 3 ant mounds/ha. The ant mounds were 

large with a mean base diameter of 126 cm (CI = 120- 
132 cm, range = 60-200 cm, n = 103). Mean height was 
94 cm (CI = 89-98 cm, range = 45-150 cm, n = 103) and 

mean volume was 443 dm3 (CI = 387-499, range 47- 
1256, n = 103). There was a slight tendency for the ant 
mounds to be smaller at higher elevations (r= -0.18, P = 

0.06, n = 102). Elevation ranged from 640-1000 m with 
a mean of 770 m (CI = 755-783, n = 113). Temperature 
at the top of the ant mounds averaged 10.9? C in 1970 
(CI = 10.2-11.6, range = 7.2-14.5, n = 30)). Most of the 
ant mounds were covered with vegetation varying from 
scanty to complete cover. The vegetation on the ant 
mounds reflected the plant species found on the forest 
floor. Blueberry (Vaccinium myrtillus) and V. vitis-idaea 
were common. Grasses, Empetrum spp., Calluna vul- 
garis, and mosses occurred less commonly. 

The quantity of ants per mound was greatest in 1970, 
slightly less in 1971, and smallest in 1972 (P = 0.02, n = 

114). There was no correlation between ant quantity and 
size of ant mounds. The lack of association between quan- 
tity of ants and elevation (r = -0.036, P = 0.71, n = 112) 



BROWN BEAR USE OF ANTS * Elgmork and Unander 271 

0 200 400 600 800 1000 m 
I . 1 I I I 1 1 

Scale 

0 

. 

00 0 
0* 

0 
0 

22 May 

0 o 0 0 0 

14 May 0 14 May 

0 

0 

21 May 
* 

0.000 o 
0 0 0 0 

o 80 0 

1972 

ooo 
0 

0 10 May i 
0 

oe 

0 ; 
\~~ 6~? 

0%q 

0 

0 0 -4 0 
o 11 May 

0 \ 
00 

o 0o 0 8 o ? 

16 May 19 May 

'0 

0 

4 .~~. , 

Fig. 2. Distribution of excavated (filled circles) nd untouched ant mounds (open circles) along the tracking routes of brown 
bears in the study area (1970-72). Arrows indicate the wandering direction of the bear. 

suggests little influence from temperature on ant occur- 
rence. Variations in ambient temperature during collect- 
ing should therefore not have seriously influence our 
estimations of quantity. 

Ant Mounds Used for Food 
Of the 143 ant mounds recorded along the tracking 

routes, 63 (44%) were excavated by bears. Of these, 54 
(86%) were known to have been used for food. The per- 
centage of excavated ant mounds was very similar in the 
3 years (40, 44, 46%), but the frequency of excavations 
along the route varied considerably (Fig. 2). While exca- 
vated ant mounds were evenly distributed in 1970, they 
were found in clusters on 13 May 1971 and 16 and 19 

May 1972. We also observed long stretches of tracks 
where no ant mounds were excavated (e.g. >1000 m 
on 14 May 1971). There was no difference in eleva- 
tion between excavated and untouched ant mounds 
during any year. 

Base diameter of untouched ant mounds (x =133 cm) 
was larger than the excavated ones (x = 121 cm; P = 
0.04, n = 103). Height and volume of untouched ant 
mounds were not significantly different from the exca- 
vated ones (P = 0.25 and 0.08, respectively, n = 103). 
Of mounds with similar or larger height than base diam- 
eter, 7 were excavated and 2 were untouched. 

The vegetation cover was significantly greater on the 
excavated than on untouched ant mounds (P = 0.02, n = 
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Fig. 3. Photos of 3 types of ant mounds used by brown bears in Scandinavia. A: Ant mound used for food, Vassfaret, 1970. 
B: Fully excavated ant mound used as day bed, Vassfaret, 1971. C: Ant mound used as winter den, Harjedalen, Sweden, 1976. 
(Photos by K. Elgmork). 

76). The quantity of ants was greater in excavated than 
in untouched mounds (P = 0.03, n = 113). 

Handling of Ant Mounds Used for Food 
The excavation of ant mounds always occurred in the 

upper part of the mound (Fig. 3A). No excavations were 
observed around the lower part or at the base of the 
mound. In most instances the excavations were concen- 
trated on one side, often the side away from a nearby 
tree. The excavation depth into the mound varied from 
a few cm up to 60 cm. Mean excavation depth was 24 
cm (CI = 20-29 cm, n = 59). 

The excavations were deeper in 1972 and 1971 than 
in 1970 (P < 0.05, n = 59); this depth was positively 
associated with the quantity of ants (P = 0.0009, n = 58). 

The greatest contribution to this association was in 1972. 
Excavation depth was also positively associated with veg- 
etative cover (P = 0.05, n = 31). 

A bear was observed excavating 3 ant mounds the 
evening of 30 April 1974. The first was only touched 
and abandoned. The bear stayed at the other 2 mounds 
for about 9 minutes each, presumably eating ants. 

That the bears ate ant mound material was evident from 
the scats full of dead ants found along the track. One 
bear excrement was found on average for every 5 ant 
mounds excavated. 

Ant Mounds Used for Day Beds 
Nine additional mounds were thoroughly excavated and 

used as day beds (Fig. 3B). The mean base diameter of 
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the mounds used as day beds (139 cm, CI = 116-162, 
range = 85-180, n = 9) was not greater than the mean 
diameter (126 cm) of other excavated mounds (P = 0.21, 
n = 112). Mounds used as day beds were located at higher 
elevations (x = 816 m) than other excavated mounds (x = 
770 m; P = 0.002, n = 122). These mounds may also have 
been used for food before being totally dug out. 

DISCUSSION 
In the northern part of Eurasia, brown bears use large 

ant mounds for 3 purposes: for nutrition, as day beds, and 
for winter dens (Fig. 3C). Digging for nutritional pur- 
poses is centered at the apex or upper sides of the mound 
and may be correlated with the behavior of the ants. In 
spring, on warmer days, ants concentrate in dense clus- 
ters at the top of the mound (Rosengren et al. 1987). When 
ants exhibit this behavior, they are readily accessible to 
bears, which may explain some of the shallow diggings 
observed in many mounds. The ant workers also shift 
brood up and down through the system of chambers and 
galleries with the pupae normally concentrated in the drier 
upper layers. The excavation depths recorded were deep 
enough to reach the central part of many of the mounds, 
where the ants concentrate during cold weather because 
the temperature is highest there (Coenen-Stass et al. 1980, 
Rosengren et al. 1987). 

Wikan (1983) observed brown bears eating from ant 
mounds in Finnmark County, Norway. After a bear had 
excavated the top of an ant mound, the ants concentrated 
in the depression and were eaten by the bear. The ants 
seemed to irritate the bear-it shook its head, blew in its 
nose, sneezed, and put its forepaws above its head. It 
stayed at each ant mound only a few minutes even if ants 
were still present. 

Ant mounds excavated for food were different from 
those left untouched. The excavated mounds were 
smaller, had greater vegetation cover, and greater ant 
densities. The vegetation cover on the ant mounds was 
influenced by light conditions and was greater in exposed 
than in sheltered places. As exposed mounds were more 
easily discovered by bears, this may explain the greater 
vegetation cover on the excavated mounds. 

One of the most significant associations was found be- 
tween excavation depth and ant quantity, especially in 
1972. Excavation depth was also positively associated 
with the volume of the ant mound, again especially in 
1972. Tentatively, bears may be stimulated by the sight 
of great ant quantity and thus dig deeper in the ant mound 
to secure the catch. It is interesting that this association 
was strongest in 1972. There was no great difference in 

mean temperature and snow cover in the 3 years of study 
based on official meteorological data, except for a colder 
April in 1970 and more precipitation in May 1972. In 
spring 1972, however, ant mounds were excavated at rela- 
tively higher altitudes where lower temperature occurred. 
This may have caused the ants to stay deeper in the ant 
mounds and explain why the excavation depth was great- 
est and the abundance of ants smallest in 1972. 

Mounds completely excavated for use as day beds were 
larger and located at higher altitudes than those used for 
food. Because temperatures decrease with increasing el- 
evation, bears at higher elevation may need additional 
insulation on snow covered ground. When bears prepared 
a winter den (Fig. 3C), the ant mound was excavated from 
the base near the ground (Elgmork 1981). 

The use of ant mounds for nutrition and day beds was 
common, while the use of mounds as winter dens varied 
locally. In Scandinavia winter dens in ant mounds are 
common in Sweden, in Hedmark county in south eastern 
Norway, and in far northern Finnmark (Wikan 1983). 
Elsewhere in Norway no recent observations seem to be 
on record, and historical records are scarce (Collett 1912, 
Danevad 1978). The regional differences may be due to 
lack of other suitable winter den sites. 

Bjorklund (1996) reported an additional use of ant 
mounds by bears in Sweden. Bears resting on ant hills 
may benefit from the formic acid sprayed by the ants on 
the fur, which acts as a repellent against ectoparasites. 

Tracking radiomarked brown bears on snow in spring 
in Sweden has shown that females excavate many more 
ant mounds per km than males, which pass through the 
area more rapidly (Jon Swenson, Norwegian Institute for 
Nature Research (NINA), Trondheim, pers. commun., 
1995). Therefore, the frequent excavation pattern we ob- 
served (Fig. 2) provides evidence that a bear using ant 
mounds was a female, probably the last surviving indi- 
vidual in the Vassfaret region of Norway. 
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