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FOOD HABITS OF BROWN BEARS IN PLITVICE LAKES NATIONAL PARK, 
YUGOSLAVIA 

LIDIJA CICNJAK, Biology Department, Veterinary Faculty, Heinzelova 55, 41000 Zagreb, Yugoslavia 
DJURO HUBER, Biology Department, Veterinary Faculty, Heinzelova 55, 41000 Zagreb, Yugoslavia 
HANS U. ROTH, Department of Vertebrates, Institute of Zoology, University of Bern, CH 3012, Bern, Switzerland 
ROBERT L. RUFF, Department of Wildlife Ecology, University of Wisconsin, Madison, Wl 53706, U.S.A. 
ZVONIMIR VINOVRSKI, Department for Nutrition, Veterinary Faculty, Heinzelova 55, 41000 Zagreb, Yugoslavia 

Abstract: Brown bear (Ursus arctos) food habits were determined by analyzing 95 seats and by investigating feeding sites in and around Plitvice Lakes 
National Park, Yugoslavia. Only plant material was found in 76% of the samples, whereas 24% contained both plant and animal (mostly insects) material. 
At least 28 different plant and animal food items were identified. Plant material consumption varied with phenology. Important food types by season were: 
spring?graminoids, forbs, and ferns; summer?oats, insects, fruits, and forbs; autumn?tree fruits, nuts, and insects; and winter?nuts, fruits, and mammals. 
Spring food was of low nutritional value, whereas summer food was rich in nitrogen-free extract and crude fiber. Predenning food was high in nitrogen- 
free extract and ether extract. 

Int. Conf. Bear Res. and Manage. 7:221-226 

Food habits of European brown bears have been 

investigated by Couturier (1954), Berducou et al. 

(1982, 1983) and Dendaletche (1982) in France, and 

by Zunino (1976) in Italy. Little quantitative data on 

brown bear food habits, however, are available for 

Yugoslavia. Such information is a necessary requisite 
for bear management. The present study supplements 
the fragmentary information published by Marinculic 
and Cicnjak (1984). 

We thank Srecko Leiner and Franjo Perovic for 

assistance in identifying the remains of certain small 
mammals as food items in the present study. This 
research was supported by Plitvice Lakes National 
Park Funds, The Scientific Fund of the Socialist Re? 

public of Croatia (SIZ-IV), the Natl. Geog. Soc, The 
Grad. School ofthe Univ. of Wisconsin-Madison, and 
the Swiss Natl. Sci. Found. (Grant No. 3.502.79). 

STUDY AREA 

Plitvice Lakes National Park encompasses 19,462 
ha and is composed of 81% forests, 1% lakes and 

streams, and 18% meadows and small settlements. 
About 2,200 people live in the Park year-round and 
are supported by tourism and small-scale farming 
(cattle, sheep, oats, and plums). The Park is visited 

by 800,000 tourists annually, most of whom confine 
their hiking and sightseeing to established trails and 
boardwalks in the immediate vicinity of the lakes. 

The forest below 800 m is dominated by beech 

(Fagus silvatica); fir (Abies alba) and spruce (Picea 
abies) become progressively more abundant at higher 
elevations. Other common species are pine (Pinus 
nigra), hornbeam (Ostrya ear pinifolia), juniper (Jun- 
iperus communis), and maple (Acer pseudoplatanus), 
along with shrubs and small trees such as hazel (Cor- 

ylus avellana), dogwood (Cornus mas), buckthorn 

(Rhamnus cathartica), mountain ash (Sorbus arid), 
rose (Rosa spp.), pear (Pyrus piraster), apple (Malus 

silvestris), and cherry (Prunus avium). 
The large mammal fauna of the Park includes the 

brown bear, gray wolf (Canis lupus), red fox (Vulpes 
vulpes), lynx (Lynx lynx), european wild cat (Felis 
silvestris), european badger (Meles meles), roe deer 

(Capreolus capreolus), red deer (Cervus elaphus), wild 
boar (Sus scrofa), and hare (Lepus europaeus). 

More detailed information on the study area is 

provided by Huber and Roth (1983). 

METHODS 

Bear food habits were determined analyzing 95 
brown bear seats collected from 1984 to 1986 and 

examining specific feeding sites in and around Plitvice 
Lakes National Park. Feeding sites were located by 
the close approach to radio-equipped bears or by 
actual sightings of unmarked bears. Systematic 
searches for seats were not conducted, but all seats 
found during routine telemetry work and while mea? 

suring daybeds were collected. Groups of seats were 

usually present at brown bear daybeds and all were 
collected. Seats were individually identified according 
to date, location, condition, and age and were frozen 
before laboratory analysis. Seat analysis followed pro? 
cedures and techniques described by Tisch (1961), 
Landers et al. (1979), Mealey (1980), Craighead et 
al. (1982), Grenfell and Brody (1983), and LeCount 
et al. (1984). 

Seats were washed through a sieve, and species of 
all items were identified when possible. The volume 
of each food item in a seat was measured by water 

displacement to the nearest milliliter. Because volume 
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222 Bears?Their Biology and Management 

composition of a scat is not indicative of the volume 

consumed (Hatler 1972), these data were also ex? 

pressed in terms of their frequency of occurrence. 

"Frequency of occurrence,, equals the total number 

of times a specific food item appeared in scats of the 

sample. "Frequency of occurrence percent" equals 
the total number of times a specific food item ap? 

peared in scats of the sample group divided by the 

total number of scats in the sample. Volumes of in? 

dividual food items in each scat were summed to 

obtain a "total diet volume" of each item. The "per? 
cent of diet volume" was calculated by dividing the 

total diet volume of each specific food item by the 

total volume of all scats, not simply those in which 

the food item occurred. 

Fresh samples of the more important vegetative 
bear foods were collected and chemically analyzed 
for percent moisture, crude protein, crude fiber, ni- 

trogen-free extract, ether extract, ash, calcium, and 

phosphorus. Chemical composition was determined 

at the Department of Nutrition, Veterinary Faculty, 

Zagreb, Yugoslavia. Data were analyzed by groups 
of food items and by season (spring = Mar-May; 

summer = Jun-Aug; fall = Sep-Nov; and winter 
= Dec-Feb). 

RESULTS AND DISCUSSION 

From March 1984 through January 1986, 95 brown 

bear scats were collected during 70 field days (1.4 

scats/field day). Scat collection was most successful 

in October (N = 43) and April (N = 11), and least 

in June (N = 0) and July (N = 4). This distribution 

may be explained in part by uneven search efforts, 

but may also reflect seasonal changes in bear phys? 

iology and behavior (Roth and Huber 1972, Roth 

1980). Most of the scats were collected singly; 28 

were found at 7 bear daybeds (range 2-10). Thirty- 

four scats were estimated to be less than 2 days old, 

26 were 3-7 days old, and 35 were more than 8 days 

old. The average scat weight was 263.1 g (range 20- 

1,280 g), and the average volume was 263.2 ml (range 

15-980 ml). Forty percent ofthe scats contained only 

1 food item, 42% contained 2 food items, 12% con? 

tained 3 food items, and 6% contained 4 items. 

Scat analysis appears to be a reliable method for 

determining plant foods eaten by bears (Hatler 1972) 

but is less reliable for animal foods (Grenfell and 

Brody 1983). Plant material was the exclusive content 

of 76% of the samples, 20% contained plants and 

insects, 2% contained plants and mammals, and 2% 

contained plants, insects, and mammals. Food of 

plant origin composed 98% of scat volume, and food 

of animal origin made up only 2%. 

Analysis of 95 scats showed that bears consumed 

at least 21 species of plants, insects from 2 families, 
and at least 4 species of mammals (Table 1). The 

consumption of vegetable and animal material by 
bears reflects their omnivorous feeding behavior, and 

the high use of vegetation indicates the importance 
of this component to their diet. 

The general feeding cycle appeared to follow plant 

phenology (Fig. 1). Herbaceous plants, mostly 

grasses, lords and ladies (Arum maculatum), and 

ferns were the most important components of the 

bear diet from March to May and represent the only 

major foods available. Lords and ladies occurred in 

67% of the spring scats, whereas young grasses and 

GRAMINOIDS 

FORBS AND FERNS 

NUTS AND CONES 

66.7 

OTHER PLANT ITEMS 

Fig. 1. Seasonal use (by relative frequency of occurrence percent) of major 
food types determined from 95 brown bear scats collected in the Plitvice 
Lakes National Park, 1984-86. 
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Table 1. Frequency and volume of food items found in 95 brown bear scats collected in the Plitvice Lakes National Park, 1984-86. 

ferns occurred in 78%. These taxa were available 

every year on the study area. Plants consumed in 

spring were high in crude protein (2%-5%) and water 

(80%; Table 2). The protein content of preflowering 
graminoids is higher than that of postflowering plants 
and the highest protein digestibility is also associated 
with the preflowering phase (Mealey 1980). Bears 
were using grass-type foods when the protein content 
was greatest. The only plant food with high nitrogen- 
free extract in spring was the tuber of lords and ladies, 
and bears began digging for this item early in the 
season (Table 2). 

During plant growth in spring and early summer, 
plant protein increases, then decreases with vegetative 

maturity as nitrogen-free cell wall components are 
produced for structural support (Greenwood and 
Barnes 1978). Exceptions to this general trend are 

plants with seeds that are high in protein (Robbins 
1983). In summer, the green plants of spring are 

replaced in the bear diet by cultivated oats and sum? 
mer fruits (Prunus avium, Rubusfruticosus). Oat con? 
sumption peaked in August and early September. 
Bears consumed large amounts of oat seeds (12% of 
total diet volume, present in 70% of summer scats). 
Oat ears were high in nitrogen-free extract (57%) 
and crude protein (11%). 

The autumn diet was composed primarily of fruits, 
particularly plums, pears, and apples (53% of vol- 
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ume), and nuts (33% of fall seat volume) (Table 3). 
Fruits occurred in 64% and nuts in 38% of the fall 

seats. Fruits were high in nitrogen-free extract (up 
to 35%), whereas nuts (beechnuts and hazelnuts) 
were high in ether extract (up to 65%), nitrogen-free 
extract (up to 61%), and crude protein (16%). We 

observed claw marks of bears that climbed hazel trees 

and plum trees to feed on nuts and plums before the 

fruits dropped. Fruits of dogwood were abundant in 

fall 1984 and occurred in 16% of fall seats but were 

scarce during fall 1985 and were not present in seats 

collected that year. 

During the predenning period, bears depended 

heavily on beechnuts (Fig. 1). Irregular annual pro? 
duction of beechnuts may result in nutritional defi? 

ciency in bears in years when availability of these 

nuts is low. 

Many species of delicate forbs were probably 
underestimated in the diet because only small quan? 
tities of residual plant skeletal material were present 
in the bear seats. 

The results of the present investigation demon? 

strate the importance of vegetation in the bear diet 

and illustrate cyclic feeding patterns consistent with 

plant phenology. The study also shows that insects 

were the most frequently (22% of scats) eaten animal 

food but comprised only 1% of diet volume. Under? 

ground nests of wasps (Vespidae) and anthills (For- 

micidae) were excavated by bears during summer and 

fall; larvae and adults were consumed. Insects may 
be the only consistent source of high-quality animal 

protein available to bears in our study area; according 
to South wood (1973), ants contain more than 50% 

protein. 
Mammalian remains are not usually detected in 

bear scats unless bone or hair is present. It is likely 
that this food source is under-represented in our 

study, because field observations indicate that pre? 
dation on red deer and roe deer may occur, and a 

bear scat with red deer remains was found near a 

deer carcass. 

Intensive digging for small mammals occurred in 

fall, and parts of small mammals were found in 3% 

of the scats. Evidence of bears preying on cattle and 

sheep was also documented during this study. In 

addition, garbage and animal remains were taken oc- 

Table 2. Nutrient composition of major plant foods eaten by brown bears in the Plitvice Lakes National Park, 1984-86." 

a All results reported as percent of dry weight. 
b Direct evidence of use but not represented in scats. 
c Samples were whole, ripe fruits. 
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Table 3. Seasonal variation in frequency and volume of food categories found in 95 brown bear scats collected in the Plitvice Lakes National Park, 

1984-86.* 

a FO = frequency of occurrence; FOP = frequency of occurrence percent; TDV = total diet volume; PDV = percent of diet volume. Frequency of 
occurrence of food categories shown in this table is less than frequency of occurrence in Table 1 listing the species within the category. This is because in 
some instances 2 or more specific items occurred in a single scat but represented a single category and therefore are recorded here as a single occurrence. 

casionally from several baiting spots and garbage 

dumps around the park boundaries. 

The present study of food habits suggests that 

brown bears of the Plitvice Lakes National Park are 

largely herbivorous and exhibit distinct seasonal 

cycles in food consumption (Fig. 1). The most im? 

portant food items in bear diets are lords and ladies 

and beechnuts. Lords and ladies is the common 

ground cover in beech forests during spring and early 
summer; bears feed heavily upon it after hibernation, 
when other green plants are not yet available. Bee? 
chnuts are produced by mature beech trees in fall 
and early winter and are major food items for bears 

during the predenning period. According to our re- 

sults, mature beech forests are a major food source 

for bears in spring and fall. This should be considered 
in timber management plans to protect mature beech 

forests as an important part of brown bear habitat. 

LITERATURE CITED 

Berducou, C, L. Faliu, and J. Barrat. 1982. Le regime 
alimentaire de l'ours brun des Pyrenees, d'apres l'ana- 
lyse des "laissees" recoltees en 1977, 1978 et 1979. 
Bulletin mensuel de POffice National de la Chasse. 
54:34-45. (In French.) 

and_1983. The food habits ofthe brown 
bear in the national park of the western Pyrenees 
(France) as revealed by faeces analysis. Acta. Zool. 
Fennica. 174:153-156. 

FWS_LIT_020660



226 Bears?Their Biology and Management 

Couturier, M. 1959. L'ours brun. Grenoble, France. 
905pp. (In French.) 

Craighead, J. J., J. S. Sumner, and G. B. Scaggs. 1982. 
A definitive system for analysis of grizzly bear habitat 
and other wilderness resources utilizing LANDSAT 
multispectral imagery and computer technology. Wild? 
life-Wildlands Instit. Monogr. 1. Missoula, Mont. 
279pp. 

Dendaletche, C. 1982. Competition alimentaire de la 
grande faune (ours, sanglier, renard) sur les sites a 
Conopodium majus accumules par le Campagnol des 
champs (Microtus arvalis) dans les Pyrenees. Acta 
Biol. Mont. 1:345-355. (In Croatian.) 

Grenfell, W. E. Jr., and A. J. Brody. 1983. The sea? 
sonal foods of black bears in Tahoe National Forest, 
California. Calif. Fish and Game 69:132-150. 

Greenwood, D. J., and A. Barnes. 1978. A theoretical 
model for the decline in the protein content of plants 
during growth. J. Agric. Sci. 91:461-466. 

Hatler, D. F. 1972. Food habits of black bears in interior 
Alaska. Can. Field-Nat. 86:17-31. 

Huber, D., and H. U. Roth. in press. Home ranges and 
movements of brown bears in Plitvice Lakes National 
Park, Yugoslavia. Int. Conf. Bear Res. and Manage. 
6: 

Landers, L. J., R. J. Hamilton, S. A. Johnson, and 
L. R. Marchinton. 1979. Foods and habitat of black 
bears in southeastern North Carolina. J. Wildl. Man? 
age. 43:143-153. 

LeCount, A. L., R. H. Smith, and J. R. Wegge. 1984. 

Black bear habitat requirements in central Arizona. 
Ariz. Game and Fish Dep. Spec. Rep. No. 14. 49pp. 

Marinculic, A., and L. Cicnjak. 1984. Istrazivanje 
prehrane mrkih medvjeda na podrucju Plitvickih jez- 
era analizom sadrzaja izmeta. Page 113 in H. Gom- 
ercic and D. Huber, eds. Zbornik sazetaka priopcenja 
Drugog kongresa biologa Hrvatske, Zadar 1984. (In 
Croatian.) 

Mealey, S. P. 1980. The natural food habits of grizzly 
bears in Yellowstone National Park. 1973-74. Int. 
Conf. Bear Res. and Manage. 4:281-292. 

Robbins, C. T. 1983. Wildlife feeding and nutrition. Ac? 
ademic Press, New York. 343pp. 

Roth, H. U. 1980. Defecation rates of captive brown bears. 
Int. Conf. Bear Res. and Manage. 4:249-253. 

_, and W. Huber. 1972. Jahreszeitliche Verteilung der 
Beobachtungshaufigkeiten von wilden Braunbaren 
(Ursus arctos) im Trentino, Italien. Revue Suisse de 
Zoologie. 79:1137-1148. (In German.) 

Southwood, T. R. E. 1973. The insect-plant relation? 
ship?evolutionary perspective. Symp. R. Entomol. 
Soc. London. 6:3-30. 

Tisch, E. L. 1961. Seasonal food habits of the black bear 
in the Whitefish Range of northwestern Montana. M.S. 
Thesis, Univ. Mont., Missoula. 108pp. 

Zunino, F. 1976. Contributi scientifici alla conoscenza del 
parconazionale d'Abruzzo: Orso Bruno Marsicano. 
SOS Fauna, World Wildlife Fund, Rome. 604-710. 
(In Italian.) 

FWS_LIT_020661


	Article Contents
	p. [221]
	p. 222
	p. 223
	p. 224
	p. 225
	p. 226

	Issue Table of Contents
	Bears:  Their Biology and Management, Vol. 7, A Selection of Papers from the Seventh International Conference on Bear Research and Management, Williamsburg, Virginia, USA, and Plitvice Lakes, Yugoslavia, February and March 1986 (1987), pp. 1-394
	Front Matter
	Preface
	Status and Distribution
	Status of the Brown Bear in the Cantabrian Mountains, Spain [pp. 1-8]
	Early Experiences with the First Radio-Marked Brown Bears in Sweden [pp. 9-12]
	The Cryptic Brown Bear Populations of Norway [pp. 13-16]
	Status of a Remnant Brown Bear Population in Trentino, Italy: 1981-85 [pp. 17-18]
	Observations of Brown Bear Movements in the Hargita Mountains, Romania [pp. 19-21]

	Population Biology
	Black and Brown Bear Density Estimates Using Modified Capture-Recapture Techniques in Alaska [pp. 23-35]
	Brown Bear Density, Denali National Park, Alaska, and Sighting Efficiency Adjustment [pp. 37-43]
	Prospects for Yellowstone Grizzly Bears [pp. 45-50]
	Characteristics of Nonsport Brown Bear Deaths in Alaska [pp. 51-58]
	Patterns of Grizzly Bear Predation on Caribou in Northern Alaska [pp. 59-67]
	Population Characteristics of Brown Bears on Oshima Peninsula, Hokkaido [pp. 69-73]
	Causes of Black Bear Cub Mortality [pp. 75-82]
	Survival of Introduced Black Bear Cubs in Shenandoah National Park, Virginia [pp. 83-85]
	Brown Bear Mortality during 1946-85 in Gorski Kotar, Yugoslavia [pp. 87-92]
	Harvest Characteristics of Brown Bears in Northern Hokkaido, Japan [pp. 93-95]
	Brown Bear Mortality in Central Italy from 1970 to 1984 [pp. 97-98]
	Size and Growth Patterns of the Yellowstone Grizzly Bear [pp. 99-107]
	Harvest Age Structures as Indicators of Decline in Small Populations of Grizzly Bears [pp. 109-116]
	Anursus: A Population Analysis System for Polar Bears (Ursus maritimus) [pp. 117-125]

	Habitat Relations
	Habitat Components of the Spectacled Bear in Machu Picchu, Peru [pp. 127-133]
	Criteria for Assessing Habitat Quality of the Spectacled Bear in Machu Picchu, Peru [pp. 135-143]
	Characteristics of Adult Female Black Bear Daybeds in Northern Arizona [pp. 145-149]
	Black Bears' Use of Abandoned Homesites in Shenandoah National Park [pp. 151-157]
	Behavior and Habitat Use of Grizzly Bears in Northeastern Alaska [pp. 159-167]
	Habitat Use by Grizzly Bear Family Groups in Interior Alaska [pp. 169-178]
	Wildfire's Influence on Grizzly Bear Feeding Ecology in Banff National Park, Alberta [pp. 179-186]
	Foraging Strategies of Coastal Grizzly Bears in the Kimsquit River Valley, British Columbia [pp. 187-197]
	Grizzly Bear Food and Habitat in the Front Ranges of Banff National Park, Alberta [pp. 199-213]
	Food Habits of Brown Bears in Hokkaido, Japan [pp. 215-220]
	Food Habits of Brown Bears in Plitvice Lakes National Park, Yugoslavia [pp. 221-226]
	Home Range and Movements of Winter-Active Black Bears in the Great Dismal Swamp [pp. 227-234]
	Black Bear Home Range Overlap in North Carolina and the Concept of Home Range Applied to Black Bears [pp. 235-242]
	Timber Harvest and Black Bear Population Dynamics in a Southern Appalachian Forest [pp. 243-250]
	Responses of Grizzly Bears to Logging Truck Traffic in the Kimsquit River Valley, British Columbia [pp. 251-257]
	The Effects of Developments and Primary Roads on Grizzly Bear Habitat Use in Yellowstone National Park, Wyoming [pp. 259-273]
	Movements and Habitat Use of Japanese Black Bears in Nikko [pp. 275-279]
	Denning Ecology of Three Black Bear Populations in Alaska [pp. 281-291]
	Denning Ecology of Brown Bears on Admiralty and Chichagof Islands [pp. 293-304]
	Winter Denning of Black Bears in East-Central Ontario [pp. 305-316]
	Den Selection and Use by Black Bears in Michigan's Northern Lower Peninsula [pp. 317-322]

	Physiology
	Yohimbine as an Antagonist to Ketamine-Xylazine Immobilization in Black Bears [pp. 323-327]
	Leucine Metabolism in the Black Bear [pp. 329-331]
	Blood Chemistry, Hematology, and Condition Evaluation of Black Bears in Northcoastal California [pp. 333-349]
	On Serum Chemistry of Brown Bears in Croatia, Yugoslavia [pp. 351-353]
	Changes in Serum Progesterone Levels and Growth of Fetuses in Hokkaido Brown Bears [pp. 355-358]

	Management Applications
	Interpopulation Applicability of Equations to Predict Live Weight in Black Bears [pp. 359-362]
	Approaches to Augmenting Grizzly Bear Populations in the Cabinet Mountains of Montana [pp. 363-367]
	Movements and Rates of Return of Translocated Black Bears in Virginia [pp. 369-372]
	Arkansas Black Bear Hunter Survey [pp. 373-375]
	Visitor Impact on Brown Bears, Admiralty Island, Alaska [pp. 377-381]
	Field Tests of Potential Polar Bear Repellents [pp. 383-390]

	Back Matter [pp. 391-394]



