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The population nucleus of the brown bear in the cen- 
tral Pyrenees remains from the fragmentation of the his- 
torical Pyrenean brown bear population. This 
fragmentation was characterized by a marked decrease 
(Couturier 1954) in population viability in the valleys of 
the Hautes-Pyrenees. The population is now isolated from 
Beam in the west. The almost total disappearance of the 
breeding population of bears in the Ariege region during 
the 1970s (Parde 1984) has further affected viability of 
the Central Pyrenean population. 
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STUDY AREA 
The relict nucleus population studied (Fig. 1) is situ- 

ated south of the Haute-Garonne area and extends from 
Aulus-les-Bains (Ariege) to the valley of the Neste d'Aure 
(Hautes-Pyrenees). This area covers 3,000 km2, of which 
500 km2 are in Spain, including the Val d'Aran and the 
Aneu and Cardos valleys. About 1500 km2 are frequented 
by bears. The central Pyrenees population is separated 
from the western Pyrenean population (Fig. 1) by about 
30 km, and although we have no proof, we assumed that 
the two ranges are isolated. 

In the central Pyrenees, human activities are those now 
common to high mountains in the western Europe, in- 
cluding leisure activities, forestry, and rapidly declining 
agriculture. Communities have a very low human popu- 
lation density of 15 inhabitants/ km2 on average. The larg- 
est hunting reserve on the French side is only 10 km2; the 
Spanish National Hunting Reserve of Alto Aran/Pallars 
covers some 950 km2, part of which is included in the 
study area (Fig. 2). Altitudes range from 400 m to 
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Fig. 1. Changes in brown bear distribution in the Pyrenees 
in the 1980s, particularly in the central zone. 

3,400 m. The climate is of the Mediterranean-mountain 
type on the south side of the study area and a modified 
mountain-Atlantic type on the north side. These elements 
combine to produce wide variation in plant associations 
on the study area. 

The range of the brown bear, as perceived for the past 
20 years (Fig. 2), is centered on the chain of mountains 
running along or near the border and on secondary ranges 
north and south (Fig. 3). The bears' distribution coin- 
cides with the geographical relief. The central-eastern 
area extends 170-190 km in length and 45-50 km in 
breadth across the border of France and Spain. (Parde 
1984, unpubl. data). It narrows to the point of disappear- 
ing some 15 km from the northwest corer of Andorra, 
forming an eastern nucleus separated from the central 
nucleus that we studied. Before 1983 traces of the bears' 
presence were concentrated around 2 centers, 20 to 30 km 
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Fig. 2. Brown bear distribution in the central Pyrenees and 
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Fig. 3. Physical and administrative geography of the study 
zone, 1990. 

in radius, 1 in the south of the Haute-Garonne, the other 
in the Haute-Ariege. 

Data from the eastern area disappeared after 1983, al- 
though its central counterpart persisted until at least 1987. 
Over time evidence of bears became less numerous and 
its distribution more unpredictable. The distribution of 
sign identified between 1980 and 1985 was plotted on a 
grid of 5- km squares. This identified within the central 
nucleus a range for bears of 1,100 km2 in France. There 
could also be 225 km2 of occupied bear range in Catalonia 
(Alonso and Toldra 1988). 

Records from the eastern nucleus (unpubl. data) are 
less numerous and are presented here only to give some 
idea of the imbalance of bear's status between its central 
(n = 553) and eastern range (n = 73). Eastern records will 
not be considered here because it is assumed that there is 
little exchange between the 2 areas, and that the eastern 

part is already isolated. In comparison, the western range 
continuously studied by Camarra (1983, 1990) during the 
1980s furnished him data on some thousand bears. 

METHODS 
The field surveys were carried out by 1-4 persons with 

knowledge of bear tracks and sign. We centered our re- 
search on 3 mountain areas (Luchonnais, Burat, and 
Crabere-Paloumere), forming a central observation zone 
(Fig. 2). We limited our expeditions outside this zone to 

periods with favorable conditions. In 1985-86 and 1989- 
90, the surveys were made by sample routes walked many 
times a year. More general investigations (1981-82) or 
less detailed ones over the entire area were made in other 
years. 

One university thesis has been written on this subject 
for the years 1980-84; some contract work was carried 
out for the Ministry of the Environment in 1982-84, the 
end of 1988, and 1989-90, and for the Office National 
de la Chasse (Department of Game Hunting) in 1985- 
86. The data is kept in the computer bank Fauna- 
Flora, administered by the National Natural History 
Museum. The main technical support was furnished 
by AREMIP (Action Research Environment Midi- 
Pyrenees) members. 

Sample Reliability 
While methods employed were not as rigorous as 

those in other bear studies, we believe these surveys 
will contribute to what little is known about the cen- 
tral Pyrenees brown bears. We did not always collect 
our data according to a consistent plan because of the 
low number of bears present. Instead, we adopted a 
opportunistic approach. The methods chosen were 
generally qualitative. However the annual graphs of 
data collected indicate some clear trends. Taking into 
account the small number of bears present, these 
records allow us to come to some general conclusions. 

RESULTS 
The data consist of observations in the field and eye- 

witness accounts for 1970-90. Field research began 
in 1980. Older data taken from bibliographies, ar- 
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chives, or direct enquiries completed the data set. The 
central study area furnished 553 pieces of evidence; 
496 were from 1980-90-179 actual sightings and 317 
traces or evidences of bears' presence. 

The data (traces or sightings) of the central range in the 
1980s covered a wide spectrum: there were 36 sightings, 
116 prints or trails, 36 attacks on domestic flocks, 44 scats, 
116 tufts of hair, 18 resting places, and 130 other occur- 
rences of sign, most often sign of food remains or pas- 
sage (overturned stones, destroyed ant's [Formica sp.] 
nests, claw marks). 

Food 
At least 31 food items were identified on the area (Parde 

1984), 11 of animal origin and 20 of various plants that 
are eaten. The number of droppings examined was low 
(29) because of the small number of bears. General trends 
suggested that plants were eaten much more in spring and 
summer and the autumn diet was more balanced between 
animals and plants. 

The most frequently found plant foods were various 
grasses and great wood rush (Luzula silvatica), bilberries 
(Vaccinium myrtillus), leaves and fruit, acorns (Quercus 
petraea), blackberries (Rubus ulmifolius), and raspber- 
ries (Rubus idaeus). Among animal food items, isards 
(chamois; Rupicapra pyrenaica) during an epidemic and 
ants (Formica spp. and Camponotus spp.) were impor- 
tant components of the diet. Foods of seasonal impor- 
tance are ants and wasps, raspberries or blackberries, and 
acorns. Inter-annual variations mainly reveal poor crops. 

The bear's habits of eating the cambium layer of coni- 
fers-silver fir (Abies alba ), spruce (Picea excelsa), larch 
(Larix decidua)-has been observed for many years from 
May to the beginning of August. In the Pyrenees it was 
restricted to the high basin of the Pique, where >195 trees 
with the bark stripped off were observed. Certain cambi- 
ums are rich in sugar (18 mg of glucose equivalent [g.e.]) 
which in summer is higher than that of bilberries (13.5 
mg. g.e.), (Parde 1986). 

Key Zones 
Certain parts of the habitat have obvious functional 

importance. These key zones of habitat or biocenters 
(winter dens, resting sites or daybeds, key forage zones) 
are linked by travel corridors between different areas. 

Travel Corridors.-In different parts of the home range, 
travel corridors can be divided into those found in valley 
bottoms between 530-1000 m in altitude (n = 33) which 
allow both mountain sides to be exploited, and corridors 
situated either in forests or higher areas up to 2,480 m. 

The highest elevation where evidence of bear use was 
found was at 2,800 m. 

Denning Sites.-38 dens, often long-known, have been 
recorded (Parde unpubl. data). One of the dens exam- 
ined in 1981 contained signs of recent occupation. All 
known dens are situated in isolated areas, often near the 
timber line and close to rocky outcrops. Dens were more 
often found in the higher border mountains than in the 
lower foothills. 

Resting Places and Marking Areas.-Both of these 
types of sites are becoming rarer with the decline in bear 
numbers; they are now concentrated on the main 
biocenters used by several bears. These biocenters seem 
often to be the center of bear activities (Craighead 1976, 
Roth 1983). Signs of communication between bears, such 
as claw marked trees (fir, pine, or spruce) have been ob- 
served (n = 15). According to Pazhetnov (1979) and oth- 
ers, marking signal-trees indicates a bear's presence to 
other bears. All of the daybeds discovered in the region 
were found in the valleys where such trees were observed. 
During the last decade, observed sign was restricted to 
the high valleys of the Pique and the Lys. However, in 
the forests of Burat and Crabere our sightings of old claw 
marks on fir (n = 3), as well as numerous other sign, sug- 
gested that all the forests of the border chain in the 
Haute-Garonne contained important biocenters less than 
25 years ago. 

Main Foraging Places.-The bears' diet in the study 
area, as over most of its range, is basically vegetarian. If 
social insects such as vesps and ants form a generally 
available staple, plants are the items on which bears ulti- 
mately depend. Food plant availability is regulated by 2 
main climatic phenomena. Late spring frosts ruin the 
production of berries and sometimes acorns, as in 1991. 
Summer rains favor the development of berries, grasses, 
and fleshy fruits (apples, plums etc). 

Fruit of 3 Fagaceae, noted as important in bears' diet 
(Berducou et al. 1983, Brana et al. 1988, Fabbri 1988) 
were collected in bear habitat to estimate fruit abundance. 
Collections occurred in a dry year (1989) and in a wet 
year (1992), between October and November over an area 
of 1 m2 (n = 55) under the canopy of productive trees. In 
spite of the small sample size, clear trends were found: 
the sweet chestnut (Castanea sativa) had the most consis- 
tent and abundant production with 256g/m2 on average 
(275 [1989]-236 [1990]); oak (Quercus petrea) was an 
abundant but variable producer at 223 g/m2 (152-294); 
and beech (Fagus sylvatica) averaged 24 g/m2 (33-15)- 
a much lower producer. The beeches, although they fruit 
less copiously, apparently produce fruit the most regu- 
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larly and are an essential resource in years when acorns 
are scarce. 

The forage rich sites are often patchy within the same 
plant populations. There are 8 main types of habitat which, 
according to the annual production, are used intensely 
according to season. These are (1) mowed hay meadows 
or rich pastures, (2) oak woods, especially with an under- 
cover of bilberry, (3) woodland edges, (4) scrubby grass- 
land and clearings with bilberries, (5) woodland edges 
with mountain ash (Sorbus aucuparia) and whitebeams 
(S. aria), (6) old beech woods, (7) sweet chestnut woods, 
and (8) stony grasslands with plenty of ants. 

Informal Classification of Habitat 
Bear habitat components have been defined by Mace 

(1984, quoted in LeFranc et al. 1987) as "a combination 
of vegetation types, of a distinctive successional stage, 
exhibiting an unique physiognomy." In the central 

Pyrenees the distribution of bear sign covered, during the 

period studied, 25 habitat components, located in the field 

by their appearance (Table 1). Some of these compo- 
nents can be associated with the key functions of the habi- 
tat (food, refuge etc.). 

While use by bears has not been quantified by compo- 
nent, it appears that some areas receive more use, in in- 

creasing order: nos. 9,5,15,12,16,6,11 (Table 1). All of 
these components certainly have complementary func- 
tions. 

Mortality 
We have investigated in the field (Parde 1992), in lit- 

erature (Couturier 1954, Bouchet 1988, and others), and 
in records of bear mortality found in the departmental 
archives of the Haute-Garonne. 

These records included the period 1890-1985 over a 

sample area of 1,500 km2 in the central part of the region 
(Fig 2). In spite of a certain inevitable bias in this type of 

study, the results are quite clear. The death-toll for the 

century studied was at least 124 bears that were basically 
victims of man and his gun. Known cases of natural death 
are very rare. Dead bears belonged to the reproductive 
age groups (18 females, 14 males) or were young ani- 
mals (35), contrary to optimal practices in culling a bear 

population managed for hunting (LeFranc et al.1987, 

Bjarvaal 1990). Periods of hunting mortality alternated 
with intervals of reprieve (Fig. 4), of which the most salu- 

tary was during and after the First World War (1914-32). 
This probably avoided a much earlier extirpation of the 

species. The destruction continued even after official pro- 
tection for bears came into force (1958-72). The ani- 
mals hunted or found dead over 100 years are almost 20 

times more numerous along the border chain (the moun- 
tain areas of Luchonnais and Burat-Crabere: 0.19 bears/ 
km2) than in the foothills (Barousse-Nistos and Gar- 
Cagire-Paloum area: 0.01 bears/km2), which suggests a 
great difference in the prevalence or density of bears in 
these neighboring regions. 

Even at the beginning of this period the bear popula- 
tion was probably already weakened by human pressures. 
Between 1890-1909, the estimated density (Parde 1992), 
evaluated from bear mortality data and demographic 
trends, was approximately 18 bears/1,000 km2. It appears 
that these human caused pressures affecting both the bear 
population, and its habitat, were greater toward the middle 
of the 19th century, the period of maximum population 
of humans in the Ariege Pyrenees (Chevalier 1980). 

Recent Demographic Trends 
The population status is inferred indirectly from obser- 

vations of sign and sightings (Fig. 5). The presence of 
bears in the region was continuous until 1986, then their 
numbers appear to have declined as indicated by the lack 
of damage to livestock (last damage reimbursed 1986, 
observed 1989) and the decline in the presence of bear 

sign. 
The dips on the graphs for 1983-84 and 1987-88 cor- 

respond to the least intense times of investigations in the 
field. Between 1985 and 1989-90, the annual rate of field 

trips where bear sign was found relative to total field trips, 
dropped from 47% to 9.9%. In 1989-90, only a single 
trace was found in the 100 km survey, while 5 were ob- 
served in 1986. The last bear-clawed tree dates back to 
June 1988. The last years when there were signs of cubs 
were 1981 and 1984. 

The annual number of direct sightings of bears reported 
(Fig. 6) is relatively high in 1980, but it declines quickly, 
then increases a little, and finally goes to 0 in 1989. On 
the basis of actual sightings, surveys of sign, breeding 
evidence, and measurement of prints and tracks, we esti- 
mate that the total number of bears dropped from 6-8 
bears in 1980 to 1-2 individuals in 1990. The number of 
direct sightings by year seems to be reflect this decline. 

DISCUSSION 
Our observations concern 3 complementary spheres: 

the characteristics of the habitat and the way it is used, 
the species' geographical distribution within the central 

Pyrenean range, and the species' population trends. The 
habitat used is diverse and thus provides varied food re- 
sources. It includes some agricultural areas situated close 
to the wildest areas. The individual home ranges are not 



BROWN BEAR IN THE CENTRAL PYRENEES * Parde 49 

Table 1. Habitat components of the brown bear in the central Pyrenees as observed in the field. Key habitat zones are shown 
by the following abbreviations: (CT) = communication trails, (D) = den, (F) = key feeding zone, (M) = marking spots, (R) = 
refuge, resting areas. 

A. Low lying open agricultural areas 
1. Cultivated fields-natural meadows, orchards (F) 
2. Small fields surrounded by hedgerows (ash [Fraxinus excelsior], beech, box [Boxus sempervirens], hazel [Corylus avellana], oak) on 

bottom or middle slopes (CT), (F). 

B. Forested zones 
3. Hazel grove-closed stage with hazel or stage with ash and birch (Betula pendula) 
4. Atlantic oak-wood on the lower slopes, planted or not with sweet chestnut 
5. Beech-wood in old stands or near the timber line (F), (R), (CT) 
6. Old oak-wood with bilberries, southerly aspect (F), (R) 
7. Beech-wood with box on limestone 
8. Mixed beech-fir wood regenerating on steep slopes (CT) 
9. Old beech-fir woods in wet, rocky, or burnt sectors, with many fallen trees and a complex and well developed under-story (F), (R), (M) 

10. Spruce plantation >80 years old (F) 
11. Mountain pine (Pinus uncinata)-with rhododendrons (Rhododendron ferrugineum) and bilberries (F) 

C. Clearings in the forest 
12. Fallen trees on wet north slopes-recent with good growth of bilberries, raspberries, or older with mountain ash (Sorbus aucuparia) and 

birches-in beech-fir or fir woods (F), (R), (M) 
13. Damp clearing with bilberries and stony soil, on projecting ledges of slopes within beech-fir woods, generally on the north side on 

schist or more rarely limestone (F) 
14. Clearing or mountain grassland on acid soil, fairly dry with scattered fern (Pteridium aquilinum), broom, or heather within beech or oak 

woods (F) 
15. Avalanche corridor penetrating the forest (R) 
16. High mountain belt of birches and mountain ash edged with bilberries and raspberries (F), (R) 
17. Grassland-scrub with scattered pines (F), (M) 
18. Rock faces with meadows (D), (R) 

D. Zones above the tree-line 
19. Sub-alpine meadows with rich grass grazed by sheep or cattle flocks (F), (CT) 
20. Short grassland, montane and sub-alpine heaths dominated by ericaceous plants (CT) 
21. Grassland with juniper (Juniperus communis ) (CT) 
22. Alpine or sub-alpine meadows of Festuca eskia 
23. Stabilized screes 
24. Permanent snow (at beginning of summer) 

E. Wet zones 
25. Temporary or permanent wet areas-streams or ponds 

known in the Pyrenees but seem extensive, with bears 
appearing more than 20 km from known biocenters. 
Home ranges could measure hundreds, or even a thou- 
sand square kilometers, as in other populations of brown 
bear in northern or southern Europe (Roth 1983, Huber 
and Roth 1986, Wabakken et al. 1990, Clevenger and 
Purroy 1991). 

The complementary nature of the components of habi- 
tats is essential. The optimum habitat that Dendaletche 
et al. (1986) considered as being only beech-fir wood- 
land and Clevenger et al. (1992) mentioned as old, de- 
ciduous woodland (oak and beech), for this study area, 
appears to be a single matrix mixing at least 4 compo- 
nents: (1) old beech-fir woodlands or its variations, ma- 
ture to decaying beech-wood, (2) aged oak woodland with 

bilberries; (3) meadows with hedgerows; and (4) rocky 
areas with alpine heaths. 

The use of the biotope involves a series of key-zones 
(or biocenters) within the habitat, corresponding roughly 
to Camarra's (1990) zones of particular activities. 
They correspond to the principal needs in a bear's life 
and include travel corridors and intraspecific relation- 
ships within a habitat only partially encroached on by 
civilization. 

The central Pyrenean nucleus results from the fairly 
recent fragmentation in 3 parts of the lone Pyrenean 
area formerly occupied by the species. It has been 
subject to strong human influence, particularly shoot- 
ing: historic hunting and then, after legal protection 
in 1957 and 1972, poaching. The detailed observa- 
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Fig. 5. Interannual variations in indirect data collected in the 
central Pyrenees, 1980-90. 

tions of the last 10 years (Table 2) illustrate the final 

part in extirpation of the species. A single bear prob- 
ably remained alive in the Central Pyrenees in 1993. 

Why, in our case, did the usual mechanisms for in- 

traspecific regulation-increasing litter size and the 
ratio of reproductive females, which allowed an in- 
crease in the ratio of dispersers to compensate for a 

heavy mortality of adults (Harting in LeFranc et al. 

1987)-not succeed in redressing the decline? 
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Fig. 6. Interannual variations in the number of reported bear 
observations in the central Pyrenees, 1980-90. 

The Spanish side of the central range, or an unstudied 
sector on the north side, has not acted as a refuge. A 

specific inventory carried out in Spain (in the Val d'Aran 
and in the Aneu valley, Catalonia) furnished only a few 
recent indications of bear presence (Alonso and Toldra 
1988). It does not appear that there has been movement 
of the bear population into the western nucleus, where 
the numbers of bears between 1982 and 1989 dropped 
from 15 to 8-10 bears (Camarra 1983, 1990). 

At the beginning of legal protection for the species 
(1958), a strong imbalance between demographic classes 
could have existed, because hunters had killed a dispro- 
portionate number of adult females and very young ani- 
mals. However, there were still some females who 

regularly gave birth. The answer then must be directed 
at 2 other possibilities: a continued abnormal mortality 
probably due to poaching, alteration of habitat, or both. 

In general, a death rate >5-7% is detrimental to main- 

taining a balanced population (Le Franc et al 1987, Janik 
1989, Bjarvaal 1990). For 1950-69, we estimate that the 
bear population was about 11 animals (Couturier 1954) 
in the region where we studied mortality. The death rate 
should be <0.6-0.8 bears a year, whereas the known rate 
was 0.8. For 1970-79 the size of the bear population was 
estimated at about 10 animals, and the annual toll should 
be <0.5-0.7; the 0.2 known fatalities would be accept- 
able, but the true number of deaths will probably never 
be known because here as elsewhere, every killing is un- 

likely to be made public because the species is protected. 
For 1980-85, the mean estimated total population was 6- 
7 bears and the known losses were 0.5, above the sup- 
portable rate of 0.30.-35. 

The status of a protected species, which has a symbolic 
value, suggests that a significant proportion of bears killed 

I '.I 
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Table 2. Observed stages in the demographic and ethological decline of the brown bear in the central Pyrenees brown bear's 
nucleus 1980-90. 

Year Status Description 

1980-84 Relict reproductive population Activities concentrated at biocenters where claw-marked trees are found witness 
to social activity within the population, 1-2 breeding females, estimated density 
between 4 and 5.3 bears/1,000 km2 

1985-87 Non-breeding population Continued concentration in biocenters but clawed trees visited less and less, estimated 
density between 3.3 and 4 bears/1,000 km2 

1987-90 Isolated individuals No more concentration of activities in biocenters, isolated animals, estimated density 
between 0.7 and 1.3 bears/1,000 km2 

was undocumented since 1957. In the 1970s there may 
have been a sustainable toll, but it is probable that with a 
population of fewer than a dozen individuals, any loss 
had a very negative effect. "Acceptable mortalities" used 
for comparison here were calculated from much larger 
populations. In reality, any mortality from a population 
this small is extremely serious. The only known case of 
legal proceedings in 11 bear killings in the central 
Pyrenees since the legal protection of the species was that 
of a hunter who killed a bear in self-defense and gave 
himself up to the authorities. 

The study of the death rate suggests an irregular but 
certain decline in the number of bears and not a sudden 
drop as is commonly believed. Some recoveries in num- 
bers are plausible, in 1914-32 for example. They seem 
to be linked to a decrease in hunting pressure due to the 
war and to a still well-diversified habitat, with the active 
practice of agriculture (crops, cattle rearing) improving 
the food situation and perhaps resulting in reasonable re- 
productive success and recruitment. The decline could 
be connected with the reverse of the above. Under these 
conditions, the slow mechanisms of intraspecific com- 
pensation, active in healthy populations, are probably 
negated by intense external pressures. At the end of the 
period (1970-90), alterations in the bears' habitat oc- 
curred from a huge increase in human leisure activities, 
a significant decline in mountain agriculture, and a vast 
program of road-building, penetrating almost all the 
mountain areas occupied by the species. 

Our more recent (1980-90) observations illustrated a 
likely mechanism of population decline of the brown bear 
in the final stages. The disturbance caused by intrusive 
human activities or by markedly modifying the pattern of 
land use in certain biocenters probably reduced the food 
accessibility and, when combined with a continued death 
toll, brought an end to social aspects of behavior even if 
other vast areas of suitable habitat remain little frequented. 

The main effect has been to reduce the birth-rate to zero. 
When births are not compensating for adult losses, the 
species will soon be extirpated. 

LITERATURE CITED 
ALONSO MARTINEZ, M., AND L.X. TOLDRA I BASTIDA. 1988. L'os 

bru (Ursus arctos L.) a Catalunya. Status i distribucio al 
Pirineu catala, Dactylog. Generalitad de Catalunya, 
Barcelona, Spain. 136pp. (In Catalan.) 

BERDUCOU, C., L. FALIU, AND J. BARRAT. 1983. The food habits 
of the brown bear in the National Park of the Western 
Pyrenees. Acta Zool. Fennica 174:153-156. 

BJARVAAL, A. 1990. The brown bear in Sweden. Aquilo Ser. 
Zool. 27:17-19. 

BOUCHET, J.C. 1988. Histoire de la chasse a la grande faune 
(ours, loups, rapaces, lynx, bouquetins) dans les Pyrenees 
Francaises du 16eme au 20eme siecle. Ph.D. Diss.. Univ. 
Pau et Pays de l'Adour, Pau, France. 343pp. (In French.) 

BRANA, F., J. NAVES, AND G. PALOMERO. 1988. Habitos 
alimenticios y configuration de la dieta del oso pardo (Ursus 
arctos L.) en la Cordilliera Cantabrica. Acta Biologica 
Montana, Serie Documents deTravail 2:27-38. (In Spanish.) 

CAMARRA, J.J. 1983. Habitat utilization of brown bears in the 
Western Pyrenees. Acta Zool. Fennica 174:157-158. 

. 1990. Bilan general des connaissances scientifiques 
appliquees a la gestion de l'Ours brun sur le versant francais 
des Pyrenees occidentales. XIVe colloque Francoph. de 
Mammal. Pages 67-79 in Annales biologiques du Centre: 
Introductions et reintroductions de mammiferes sauvages. 
Nature Centre, Saint-Jean de Braye, France. (In French.) 

CHEVALIER, M. 1980. La vie humaine dans les Pyrenees 
ariegeoises. Second ed. Resonance Publ. 
Tarascon-sur-Ariege, France. 1,059pp. (In French.) 

CLEVENGER, A.P., AND F.J. PURROY. 1991. Ecologia del oso pardo 
en Espana. Monografias Consejo Superior de Investigaciones 
Cienificas 4. 155pp. (In Spanish and English.) 

, F.J. PURROY, AND M.R. PELTON. 1992. Brown bear 
(Ursus arctos L.) habitat use in the Cantabrian Mountains, 
Spain. Mammalia 56:203-214. 



52 Int. Conf. Bear Res. and Manage. 9(2) 1997 

COUTURIER, M. 1954. L'Ours brun. Grenoble, France. 905pp. 
(In French.) 

CRAIGHEAD, F.C. 1976. Grizzly bear ranges and movements as 
determined by radio-tracking. Int. Conf. Bear Res. and 
Manage. 3:97-109. 

DENDALETCHE, C., F. ZUNINO, E OSTI, J.C. DELCAMPO, J. NAVES 

CIENFUEGOS, G. PALOMERO, J. MARQUINEZ, A. MOLINA 

GONZALEZ, AND A. VELEZ PEREZ, EDITORS. 1986. L'Ours brun, 
Pyrenees, Abruzzes, Mts Cantabriques, Alpes du Trentin. 
Acta Biologica Montana. 6. 236pp. (In French.) 

FABBRI, M. 1988. Le habitudini alimentari dell'Orso bruno nel 

Parque Nazionale d'Abruzzo. Ph.D. Diss., Univ. degli Studi, 
Parma, Italy. 186pp. (In Italian.) 

HUBER, D., AND H.U. ROTH. 1986. Home range and movements 
of brown bears in Plitvice Lakes National Park, Yugoslavia. 
Int. Conf. Bear Res. and Manage. 6:93-97. 

JANIK, M. 1989. Contribution to the ecology of the brown bear 
(Ursus arctos) and protection of its Western Carpathian 
population. Proc. 16th Int. Union Game Biol. Congr. Strbske 
Pleso 1983:509-516. 

LEFRANC, M.N., M.B. Moss, K.A. PATNODE, AND W.C. SUG, 
EDITORS. 1987. Grizzly bear compendium. Interagency 
Grizzly Bear Committee, Missoula, Mont. 540pp. 

PARDE, J.M. 1984. Ecologie de l'ours brun (Ursus arctos L.) 
dans les Pyrenees Centrales et Orientales. Application a la 

conservation de ses biotopes. Ph.D. Diss., Univ. Paul Sabatier, 
Toulouse, France. 229pp. (In French.) 

1986. Les ecorqages de resineux par l'ours brun dans 
les Pyrenees centrales. in C. Dendaletche, F. zunino, F. osti, 
J.C. Del Campo, J Naves Cienfuegos, G. Palomero, J. 
marquinez, A Molina Gonzalez, and A. Velez Perez, editors. 
L'Ours brun, Pyrenees, Abruzzes, Monts Cantabriques, Alpes 
du Trentin. Acta Biologica Montana. 6:212-217. (In 
French.) 

. 1992. Mortalite de l'ours brun dans les Pyrenees 
garonnaises entre 1890 et 1990. XVIe colloque Francoph. 
de Mammal. Pages 107-119 in les actes du XVIe colloque 
de la Societe Francaise pour l'Etude et la Protection des 
Mammiferes. Museum d'Histoire Naturelle, Grenoble, 
France. (In French.) 

PAZHETNOV, V. 1979. Marks indicating the behavior of brown 
bear (Ursus arctos). Revue Zool. 58:1536-1542. (In 
Russian.) 

ROTH, H.U. 1983. Home ranges and movement pattern of 

European brown bears as revealed by radio-tracking. Acta 
Zool. Fennica 174:143-144. 

WABAKKEN, P., A. BJARVAAL, AND F. SANDEGREN. 1990. 

Radio-tracking Scandinavian brown bears: progress report. 
Trans. 19th IUGB Congr. Trondheim 1989:572. 


	Article Contents
	p. [45]
	p. 46
	p. 47
	p. 48
	p. 49
	p. 50
	p. 51
	p. 52

	Issue Table of Contents
	Bears:  Their Biology and Management, Vol. 9, Part 2: A Selection of Papers from the Ninth International Conference on Bear Research and Management, Grenoble, France, October 1992 (1997), pp. 1-158
	Front Matter
	Preface
	Conservation
	Bear Conservation in Greece: A Planner's Perspective [pp.  1 - 6]
	The Brown Bear in the Spanish Pyrenees: Present Status and Recommendations for Protection [pp.  7 - 12]
	Recovery Plans for Brown Bear Conservation in the Cantabrian Mountains, Spain [pp.  13 - 17]
	Population Viability Analysis Computer Model of Giant Panda Population in Wuyipeng, Wolong Natural Reserve, China [pp.  19 - 23]

	Status and Distribution
	The Expanding Brown Bear Population of Slovenia: A Chance for Bear Recovery in the Southeastern Alps [pp.  25 - 29]
	The Brown Bear in the French Pyrenees: Distribution, Size, and Dynamics of the Population from 1988 to 1992 [pp.  31 - 35]
	Dynamics of Brown Bear Range and Status of Isolated Populations in European Russia, Western Siberia and Adjacent Countries [pp.  37 - 44]
	The Brown Bear in the Central Pyrenees: Its Decline and Present Situation [pp.  45 - 52]
	Historical and Present Status of the Asiatic Black Bear in Northeast China [pp.  53 - 55]

	Habitat Management
	Geographic Information System for the Analysis of Cantabrian Brown Bear Habitat Quality [pp.  57 - 66]
	Procedures to Enhance the Success of a Black Bear Reintroduction Program [pp.  67 - 77]

	Ecology and Behavior
	Denning of Brown Bears in Croatia [pp.  79 - 83]
	Ecology and Behavior of 3 Wild Orphaned Brown Bear Cubs in Spain [pp.  85 - 90]
	First Experiences with the Release of 2 Female Brown Bears in the Alps of Eastern Austria [pp.  91 - 95]

	Bears as Predators
	Damages Attributed to the Brown Bear in Spain: The Case of Asturias [pp.  97 - 105]
	Brown Bear Predation on Domestic Sheep Registered with Mortality Transmitters [pp.  107 - 111]

	Population Biology and Management
	Survival and Reproduction of Translocated Virginia Black Bears [pp.  113 - 117]
	Brown Bear Density Based on Observations by Moose Hunters [pp.  119 - 123]
	Biogeography, Demography and Management of Ursus arctos in the Western Carpathians [pp.  125 - 128]
	Reproductive Rates of Brown Bears in the Cantabrian Mountains, Spain [pp.  129 - 132]

	Management Techniques
	Management of Bear-Human Conflicts Using Laika Dogs [pp.  133 - 137]
	Automatic Monitoring System for Brown Bear in Trentino, Italy [pp.  139 - 143]
	Use of Pen-Reared Black Bears for Augmentation or Reintroductions [pp.  145 - 150]

	Back Matter [pp.  151 - 158]





