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The lmportance of Vegetation, Insects, and Neonate Ungulates in Black
Bear Diet in Northeastern Oregon

Abstract
Fccal samtles wefe exanined to enimatc black be r \Ursu\ dnericdnus) diet in northeanem Orcgon during 1998 and 1999 io
dctcrnine rhe imponant food ilens. Mcan cnimated relative \'olume offood items in 621 scals \,'as 35% grasses. l4% insects.
l6t/. truir, I l% soil and wood. 107. animal rcmains. and '1% leaves and stens. During June. rcmains of mule deer (Olr.oi1.',r
,4. ' , i r r l 'n)andelk(Ce, l r r?/ . rprh)occu.redin: l l t ;of thescats in l99S.rndin25Einl999.atat ime$henotherprotein-r ich
food sources lvere una!ajlablc. Bctween Nlay and Octobet >,107. ofall scars collccted in each month contained lllsecls. and 98%
of those scars cr'llcclcd in Jul_v conrained insects. A signilicanrly highcr volume of insects occuffed ir scats in 1999 conpared |o
I 998. pfobably becausc bcrrics were scarce in I 999. Of rhe :134 scaN containin g jn sects. ,10% conlained carpenter ants (Cdr,4rorotrr

spp.). .15'/Z other small an $ ll .us iut \p,1 tU int)ma \p.. Aphd(noSart( | sp.), 3 6% forest ants (t ,r'lr,.d spp. ), and 23 7. lello$'iackel s
(vesp ld spp.. Dolicho\'?ryril.r \p.). Because these ant species arc all log duclling. management for coarse woody debris i\ an
imponant cons erari|)ll in naintaining this impofiant food resource ibr black bcars in northeastern oregon.

lntroduction

Black bears (Ursus omeri(e11us) are thc largest
terrestdal omnivore in Oregon, consuming a va-
riety of vcgetation, insects, and aninal matter
(Tisch 1959. Poelker and Hrtwell 1973, INin
and Hammond 1985. Raine and Kansas 1990,
Holcroli and Hen'ero 1991). Knor'"ledge of their
food habits is a prcrcquisite to understanding how
black bears interact with their habitat. Although
studies on black bear food habits elsewhere fur-
ther our kno$'ledge of the specics, they are of
limited value on a local basis in a given popula-
tion becausc of their omnivorous habits and op-
pornrnistic foraging behavior (Poelker and Hafiwell
1 9 7 3 ) .

Black bears feed at both the lower and upper
strata of thc lbod chain, so forest nanagement
practices can directly or indirectly influcnce avail
ability oftheir tbod sourccs. Because black bears
rel1 on log-dwelling ants in some areas (Beeman
ard Pelton 1977, Costelb 1992, Beecham and
Rohlman 1994). management of coarse woody
debris is important. High fuel loadings in the af-
tcrmath ol insect outbreaks can result in a high
risk of wildfire and might prompt land nanage-
ment agencies to view coarse woody debris as a
hazard rather than an important biological
component.
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The role ofbear predation on deer (a)../.r.oil.rr.t
hemiontrs\ and elk (Cenirs elapftrJ) population
dynamics is unknown. Predation. primadly by
black bears. was the most important source of
mofiality ofcalfelk in north central ldaho (Schlegel
1976). In the Jackson elk herd in Wyoming, l0
of 15 depredated calves were kilJed by black bears
(Smith 199.+). In Yellowstone Park, Singer et al.
(1997) reported losses of neonatal elk primarily
fiom predation by gri zzly ( U rsus arcto s) ard black
bean. Blackbeus preyed on neonatal white-tailed
deer (Odocoileus virglrzizrzr.rs) in Michigan (Ozoga
and Clute 1988) and in New York (Mathews and
Porter 1988). Although predation of neonates by
black bears has been documented in Idaho and
Wyoming, tew studies havc attempted to deter-
mine the extent to which individual black bears
utilize neonates. The objcctives of this study wefe
to compare the seasonal and annual composition
of bear diets based on scat analysis and to quan-
tity the fiequency with which neonates and log
dwelling insects occurred in the scats.

Study Area

The study area encompassed about 200 km' in
the Starkey Witdlife Management Unit in nofth-
eastem Oregon located 10-25 km south of La
Grtrnde. Ponions ofthe following drainages were



included in the study area: Grand Ronde Rivcq
Bcaver Creek. Wolf Creek, and Ladd Creek. To-
pography consisted of moderately steep noun
ta ins  d issec ted  b1  dr i r in rges .  Permuner r l  u l te r  in
the tbrm of springs and shrams was abundant.
Elevation ranged from 1320 to 1980 m. Stands in
the tbllowing tbresttypes (Johnson and Hall 1990)
occuned in thc study area: grand fir (ADir:s grarrzlls),
Douglas fir (Pseulotstrgo nren:ie.sii), lodgepole
pine (Piras contortd). subalpine ft (Abies
lasiocarpa). and ponderosa pine (Pinus ponde-
rosa). Successional stages (Oliver 1992) ranged
from stand initiation to old multistoried stands.
Harvest activity ranged from regeneration cuts
to unlogged stands.

Methods

We used telemetry to monitor the activity of 12
radio-collared black bears from May 1998 until
October l999. Bears were radio-collared using
techniques described by Akenson et al. (ln press).
Thc radio-collared bears consisted of four sub-
adult females, six adult t-emales, and two adult
males. Two of these bears, an adult male and a
female, were harvested by hunters in the fall of
1998, so only l0 of the same bean were monr-
tored in 1999. Each bear was typically located
once a week by ground-tracking from the first
week in May until they entered dens in October.
we attempted to actually find collared bears and
observe their behavior during weekly monjtor-
ing.Ifa bear was feeding on a carcass. we flushed
the bear after l5 minutes of observation and de-
termincd the prey item. The ungulate carcasses
were not intact and could not be necropsied to
determine cause of death (Knight and Judd I983,
Murphy et al. 1998). A neonate was defined as
any calf or fawn ted upon between 15 May and
l5 July. This definition applies only to carcasses,
because age of animal t issue in a scat could not
detemined. When a bear was located, the area
within a 200-m radius was searched for scats af-
ter the bear moved. Each scat was collected sepa
rately in a plastic bag and labeled with date, bear
number. and whcthcr the scat was fuesh (1-3 days
old) or old (l-,1 weeks old). Modifications of
Costcllo's (1992) methods were used. Scats that
appeared to be dder than a month based on dete-
rioration were not collected. No nore than eight
scats were collected fiom one site on a given day
to prevent overemphasis of an individual bear
although eight scats were not always found. We

assumed that the bearpresent at each location \\"as
the source of the scats lbund there.

Scats *ere tiozen untilthey could be processcd.
Processing began with a measurement of volunre
determined by displacament by submerging each
scat in aknown volume ofa 10% solution ofchlo-
rine and water fbr 30 minutes to reduce odors
and kill parasites. Each scat was gently broken
apaft and flushed through a scrics ofthree or four
sieves, with decreasing mesh sizes ranging from
5 to  0 .7  mm.  to  re l r ie re  i Jen t i l i ah le  , l ie t . - r11  i tem. .
The percent volume of arimal remains (hair, bone
and cartilage, meat and sinew), insects. grasses,
1ruit,leaves and stems, and coarsefiber (soil, rocks.
and wood chips) was estimated ocularly fbr each
scat using tcchniques modified from Tisch ( 1961)
and Costello (1992). Frequency of occurrence.
as u'ell as volume offbod renrains, were recordcd
becau.e t olumelrie anJl) \ i\ lend\ l!, o\ erc\l irnJI(
the amount of vegetation consumed and under-
estimate the amount of animal rcmains eaten (Raine
and Kansas 1990. Holcrolt and Henero 1991).
Remains in sieves were put in a shallow pan with
water whcre insects were skimmed otT the water
surface where they tcnded to float, and seeds and
bones were taken ofl the bottonr becausc thcy
usually sank. Only remains that passed through
the animal were collected. Intact beetles, other
ard[opods, iurd earthwoms were presumed to have
been attracted to the scat after it was deposited
and were not counted. A maximum of I hr was
spcnt collecting a representative sanple ol iden-
tit iable toorl remains lrorn cJch .(rl. Rcmrin\ u crc
dried at 40" C overnight and were placed in plas-
tic bags for later taxononic identillcation under
a stereoscopic microscope.

Vegetation

Crasre '  and sedges uere  c lass i l ied  as 'g r r .5e5.  
'

Seeds were collected and identified from a refer
ence collection obtained tiom ficld samplcs and
lrom Northplan Mountain Seed (PO Box 9107.
Moscoq lD 838,13-1607). Personnel atNofihplan
Mountain Seed and the Idaho State Seed Lab
(Kellogg Lane, Boise, ID) identilied several un-
known seeds. Leaves and stems from shrubs that
were associated with consumed fiuit were easily
distinguished liom grasses.

lnsects

We separated insect material into major t!xa, \\"hich
were mainly ants and yellowjackets. We used
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Wheeler and Wheelcr ( 1986) to idenrify ants and
Akre et al. (19E0) to identi ly yellowjackets: the
term 'yelloujackets" rcf'ers to members of the
genera Vespirla and Dolichotespula as rccorn
mended by Akre et al. (1980). Because many of
the specimens wcre tiagmented. body size, color,
shapc of head, and eyc size were used as identi-
lying criteria. Danrage to the specimens preventcd
identiflcation beyond genus. A reference collec-
tion (locatcd at Forestry and Range Sciences Labo-
ratory. La Grande, OR) was used to compare and
verify identification of ants and yellowjackets.

The insect fauna in scats wcre separated into
four categories bcc;ruse their remains were eas
ily idcntified. One category comprised yellow-
jackets, r,hich were represented by at Ieast three
species (V vulgaris, U permsylvanica, and D.
rnaculata). The dominant ant faunas were sepa-
rated into three categories. Thc remains of large
ants were separated into Folfilc.i (forcst ants) al1d
Camponotus (.carptenter ants). A third composite
oategory of small brown to honey-colored ants,
which we called "Olhcr ants," represented at least
the gene[a lr.rla.r, Tapinoma, Aphaeno gaster and
Leptdhorar.

The composition of ant taxa in scats was as-
sessed both yeals, but methods differed each year.
In 1998, the ants in a scat were categorized by
taxon (Camponotus, Formica, and Other) and
counted. Iffewer than 150 ants were in a scat, all
$'ere categorized and counted. For scats with >150
ants, a representative subsample of>l00 ants *as
extracted. and the ants u'ere catcgorized and
counted. This yielded a numerical basis for as-
signing dominance ofeach ant laxon in scats from
1998.In 1999, thc assignment ofdominance unong
an l  Ia \ . r  in  u  sca l  u ls  bascd un  a  sub jec l r rc  e ' l i -
mate of their proportional represcntation in each
scat. For example. some scats oontained all three
categories ofants. but one ofthe categories domi-
nated in terms of apparent number of individu-
als. Head capsules. thoracic pa.rts, legs, and ab
dominal terga constitutcd the majorportion ofant
remains in scats. Howevet head capsules were
most often used to assign taxonomic catcgory and
estimate relative numbers of individual ants that
\rere eaten because heads appeared to be the mest
durable paft of each ant.

To deteminc the approximate biomass of the
ants in each taxonomic category. we made field
collections of live ants of Camponcttus modoc,
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Formica neorufibarbis. ard. LasiLls alienus in the
'ummer of lq.lE. We cho.e lhe'e species ro rep-
resent each category because they werc the domi
nant species found in logs in nonheastern Oregon
by Torgersen and Bull (1995). and both studies
occurred in similar habitars in rhe Starkey Wild-
life Management Unit. Based on this earlier study.
weanticipated that our "Other ants" category would
contain amix ofgeneraofsmall brown ants, doni-
nated by Zaslrs, but also containing Tapinoma,
Leptothorux, and Aphaenoguster. The ants were
Feser"'edin 70% ethyl alcohol in thefield. counted,
and oven-dried at 40'C ovemight. Samples of I l3
C. modoc.489 F. neoruJibarbis, and 968 L. elie
nas were weighed to the nearest 0.01 mg. To as-
sess domil]ance of each ant group collected in
1998, we calculated the biomass ofeach ant group
b1 mul t ip l l ing  the  number , ' l  anrs  b1  i rs  rppro
priate individual weight.

An mal Bema ns

Hair was identified to taxol using a compound
[ucroscope. a taxonornic key (Moore et al. 1974),
and a reference collection. Deer and elk haircould
not be reliably distinguished from each other so
were classifled as deer or elk. Scats that contained
only several strands ofbearhair were not recorded
as representing predation. Presumably, such small
amounts ofbearhair were the result ofgrooming
(Beecham and Rohlman l994). Only scats where
the majority of the volume comprised bear hair
were counted as evidence of predation on bears.

Ana ysis

Analyses were based on scats trom 12 bears in
1998 and 10 in 1999. Diet remains were classi-
l ied  a :  g ru 'ses .  l ru i t .  leare .  and s tem\ .  insec ls .
animal remains. and soil and wood. Estimated
percent volumes were tested for nonnality and
arcsine transfomations were used to normalize
the data (Snedecor and Cochran 1980). One-way
analysis of variance was used to compare esti-
mated percent volume ofdiet among mooths and
between yea$. Tukey's B tests were used to idendB/
which months were driving the significant dif-
ferences identified by the analyses of variance.
Frequency of diet items were compared using
Pearson Chi-square analyses among months and
between years. The occurrence of the tbur cat-
egories of insects were compared between years
using Pearson Chi-square analyses. The mcan



biomass per scat for each category of ants was
comparc t l  f ,mong mon lh :  in  lqqs  u . ing  c  one
way analysis of variance and Tukey's B tests.

Estimafed percent volume of diet was com
pared eunong reproductive classes of female bears
(subadults, t 'emales with cubs, fcmales without
cubs) using a one way analysis of vanance and
Tukey s B tests. Only lresh scats were used rn
this analysis because they had a high probability
of being comectly assigned to an individual bear
Differences in use of animal remains in the first
half of the season and in the second half of the
season were compared among the reproductive
classes of bears using one wa.v analysis of vari-
arce and Tukey's B tests.

Besults

Total dict by frcqucncy of occurrence in 621 bear
scats collected between April and October in 1998

and 1999 was 75% grasses, 737c soil and wood,
70% insects, 56clr leaves and stems. 35clr, fiuit,
and 2570 anin]al rcmains (primarily dccr and clk)
(Table l). Mean estimated percent volume com-
posing all scats was 35% grasses.24% insects,
l6clc fruit, l17o soil and wood, 10olc animal re-
mains, and 47o leaves and stcms (Table 2).

Vegetat on

Vegetation made up the larycstcomponcnt ofblack
bear diet and included grasses, fruit. and leaves
and stems. Frequency ofgrasses in scats differed
among months (X2 = I 16.27. 5dl P < 0.01), among
years (X':= 9.01, ldf. P < 0.01), and among re
productive classes (Xr = 13.5,1.2df. P < 0.01).
The estimated percent volume of grasses in scats
differed among months (F = 163.09, P < 0.01)
and umong repro,.luctir e clr. 'e' lF = -1. I8. P =
0.02), but not between years (F = 0.03. P = 0.87 ).

TABLE L Dict of l2 radio collared black bears prerenred ai frequency (%) b]' month determined fron 621 black bear \cats in
northcastcm Orcgon. 1998 1999.

l\,lay June Jul) August September October Mean N{ean
Food I te ln 1998 1999 1998 1999 1998 1999 1998 1999 1998 1999 1998 t999 1998 1999

Gfasse\  100 98
Fruit .l 0
Leaves/nems 19 2I
Irsec6 5l ,tt)

Aninal  remains l3 9
Soi l^vood 28 5l
Scal (fl) 69 57

85
E
l6
6 t

36

l,l
33

25
65

85
28
12
9n
22.

73
29
76

l 8
98
55

58
EE
8E
75
25
19
6 /

:lu
66
'/6

5
95
38

82
62
ri5
5t)
l0
98

65
5 l
9l
'19
100
31

10
l6
5l
l l
2 l
82
108

ll 67
69 1
7 t  87
92 80
21 30
98 100
5l lr-)

l,l
59
61
t8
65
3 r l

TAtsLE L Diet of l2 radio-collared black bears pfesented as nean percentrges ofestimared volume (t SE) by Dnrnth deternined
from 612 \cats in northeastern Orepon. 1998-1999.

Moy June July August September
Food l tem 1998 1999 1998 1999 1998 1999 1998 1999 1998 1999

October Nlern Mean
1998 1999 1998 1999

Grasses 8l
( .1. I  )

Frurt 0.3
(1.2)

Leavev 3
stens (1. .1)

Insects 5
( 2  1 )

remains (2. l )

SoiYwood 6
(2.6)

Scat  (n)  69

88 53 66
(2.7) ( '1.8) (,r.7)

0 0.7 ,l
(0.0) (0.6) (r.8)

0 . 5 8 3
(0.2) (2.,r) (1.2)

7 1 0  1 0
(1 .7)  (2 .3 )  ( r .2 )

3  2 1  1 3
(r.3) (:1.5) (3..1)

2 7 . 1
(0.6) c.0) (1.4)

5 /  66  69

(2.0) 13.,1)

8 2
(2.7) (0.8)

,l 3
(0.9) (0.9)

57 5,1
(r.9) (1.,r)

5 5
(2.0) (1.0

l 8  1 9
c.7) (2.8)

,10 55

6  3  l l
(1.2) ( 1.5) F.8)

51 21 16
(,1.2) (,1.6) (6.6)

6 , 1  3
(0. l i )  (0.7) (0.7)

20 5,1 1,{
(3.0) (,r.2) (1.,r)

3  0 .5  t ]
(1.2) (1.,r) (s.2)

8  1 5
( l . 4 )  ( 2 .1 )

67 3E

(  1 . 6 )

2  3 l
(0.8) (6.7)

t9 0.2
(5.2) (0.r)

(  t . i t )  ( 2 .2 )

31 3t)
(.1.6) (6.0)

l 0  l 0
(1.8) (, t .s)

18  26
(2.6) {6..1)

52 30

.1 36 35
(2.0) (2. '+) (2.,1)

i 8  20  11
(,r.2) (1.9) (1..1)

8 5 3
(].9) (rJ. l)  (0.6)

21 )0 29
(.1.: l)  (  t .6) .8)

3 1  1 0  r 0
(6 . l )  (  1 . , 1 )  0 .5 )

l , l  l l  l l
( 1 .0 )  ( 1 .1 )  f 0 .9 )

37  3 r2  308
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Tukey's B analyses indicated that the volume of
grasses was significantly higher in May and June
than during other months. During both years the
majorit)' ofthe scats from May consisted of grasses
(Tables I and 2). In 1998, grasses increased in
liequency in September and October after a lall
-srecnup, although this increase in gmsses was not
obser,'ed in 1999 when drought conditions prc-
vented any fall greenup. Tukcy's B analyses in-
dicated that the estimated volume of grass was
higher fbr feurales witiout cubs (51%) than fbr
females with cubs (387c) or subadults (34clo).

Overall. firit comprised 167c of the diet by
volume. Of the 216 scats containing tiuit in both
years,327. contailred bearbery (A rc tosrapfil /o.r
ur a- ursi) , 27 ft, hawLhom (.C ratae gus spp . ) , 22c/c
big hucklebcrry ( Vac cinium membranaceum), 11Va
swamp gooseberry (Ribes lacustre),8% apple
(Malus spp.), 7qa laspbe"Iy (RubLts ibaeus), and
34Vc ttf plum (Prunris spp.), grouse huckleberry
(V scopa r ium), notntain snowbern/ (5_r'r?rori-
carpos oreophilus),stra\'",beny (Fragario spp.),
dogwood (Conls c.ir?.rden.rir), bittcr nightshade
(Solanum dulcamara). Nootka rose (Rosa
nutkana), creeping Oregon gtape (Berberis
r.. 'pen.r), bearbeffy honeysuckle (Lonicera
i nro I uc r ata), butlaloberry ( S he p h e rdi a cana-
dczsls). and a domestic cheny (Prunus pumila).
Frequency offruit in scats dift'cred among months
0f = 228.81, 5 df, P < 0.01), but not between
years (X2 = 0.,13. 1df, P = 0.51). nor lmong re-
productive classes (Xr = I .22. 2df, P = 0.5,1). There
were significant differences in estimated percent
volume of fruit among months (.F = 67.45, P <
0.0[), between years (F = 12.94, P < 0.01), and
among reproductive classes (F = 3.2:t, P = 0.0,1).
Tukey's B tests showed the amount of fruit con-
sumed in August and September was significantly
higher than during other months.In 1998, approxi
mately half the diet by volume consisted of fruit
inAugustand September. in contrast to 1999, when
only about a quarter of the diet consisted of tiuit
(Tables I and 2). However. fiuit continued to be
consumed in October 1999, unlike 1998. This
differencc in years may have been leflected in
the species of fruit consumed each year. In 1998,
527. was hawthorn, 21Va was big hucklebeny,
and l6% u'as bearberry'. In 1999. .18% was bear-
berry,20lc was big huckleberry. and l57c was
swamp gooseberry. Swamp gooseberies ripen later
than huckleberries, and ha$'thoms did not pro-
duce berries in 1999. Females without cubs used
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a significantly greater volume of fiuit ( 25%) than
did f 'emales with cubs (16%) or subadults (15q.).
Scats with fruits usually contained other vegeta-
tion in the folm ofleaves and stems probably eaten
while obtaining the fruit.

Remains of soft lbrms of vegetation. such as
mushrooms, were difficult to detect in the scats
because of their high digestibility. Evidence of
bears feeding on the tubers of Indian pipe
(Mtnotropa uniJlora) in grand fir forest types was
observed in the field in 1998 on l2 and 27 June,
ll September, and 20 October. On three occasrons
in September remains of a rare white chanterelle
(Centharellus subalbirfu.r) were tbund either eaten
or in bear beds where they had apparently been
cal:ried. Based on these field obsen'ations and the
dilTiculty detecting mushrooms in scats, use of
nlushrooms and soft tubers by bea$ may be morc
common than suggested by this stud,.

lnsec ts

Insects were second only to plant matter as food
lbrblack bears in this study. The ants (Formicidae)
and yellowjackets (Vespidae) were the most corn-
mon insects found in the scats. Minuscule, unre-
corded amounts of other insects were also lbund
in the scats. These were represented by mandibles,
elytra, or portions of legs, which we speculate
came mainly from larval and adult Coleoptera.

Among scats collected each year. the frequency
of insect remains was 687o in 1998 and 73% in
l99o /Tub le  l ) .The f requcnc l  s1  1n1.  1yn5.1x1 i . -
tically different between years (X': = 4.29, ldf, P
= 0.04), among months (X2 = 105.50, 5df, P <
0.01), and among reproductive classes ()f = 15.55,
2df. P < 0.0 I ). In sects constituted the second largest
propofiion of the diet on an estimated volumetric
basis (Table 2). Overall. estimated volumes of307.
and 3l 7. were composed of insects in 1998 and
1999, respectively (Table 2). Significant dift'er-
ences in the estimated volume ofinsects occurred
among months (F = 49.17 , P < 0.01), between
years (l '= 13.11, P < 0.01), and among repro-
ductive classes (F = 3.20, P = 0.04). Tukey's B
analyses indicatedJuly scats had signiticantly more
insects than all other months, whereas scats col-
lected in August, Septembel and October had
significantly more insecls that those in May and
June.  The e . l imc led  \o lume , . r l  in .ec t .  in  sca l '
was higher in 1999 than in 1998 (Tables I and 2.
Figurc 1). Females without cubs used a significantly
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Iower estimated volume ofinsects (12%) than did
females with cubs (21%) or subadult femalcs
(207o). Scats containing insects oticn had a high
percentageof soil orwood, presumablyconsumed
while eating ants or yellowjackets.

Among categodes of insects, yellowjackets
were represented by statistically higher ftequen-
cies of occurrence of scats in 1999 than in 1998
(X': = 28.39, ldf, P < 0.01) (Figure l). Among
the ants, F.,mi.? was the only group that occurred
in statistically diftercnt frequencies between years
(Xl = 8.30, ldf, P < 0.01), occurring in greater
frequencies of scats in 1999 (Figure l).

For the Campottotulr category, we detemined
lhe  a \e rage we iFhr  , ' l  u  C.  r? . ,J , , ,  Io  he  5 .41  mg.
F neoruJibarbis, which we intended as represen-
talrve of Fon ica ants in lhc scat. hau a mean
weight of 1.07 mg each. Ants ofthe Other group,
which u'e represented withlasias afierzirs. weighed
an average of 0.31 mg. The mean biomass in the

scats of Cemponotus (F = 5.80, P < 0.01) and
Other ants (l '= 10.13, P < 0.01) differed signifi
cantly by month (Figure 2). Tukey's B tesrs indi-
cated that the biomass of Caruporrotr.r ants u'as
signilicantly less in scats tiom May and August
than in all othermonths in 1998. Thus there were
peaks in use of CazTorotls in June and July and
in September and October. Tukey's B tests for
biomass of Other ants indicated that use of these
ants rose significantly with each passing 2 month
period. Biomass of ants of the Foirilca category
did not difltr st tistically by month (F = 0.40, P
= 0.8s).

We observed at lcast 34 situations where bears
had preyed on ycllolljacket nests within or under
logs in September and October 1999. We also found
one instance. as cvidenced by claw-marks and
broken branches, in which a bear had climbed l0
nt up a 60 cm dbh western larch (.Larir occi-
de[rd1i-r) to obtain a nest of bald-faced hornets.
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Camponofus spp. Formica spp. Other Ant soecies
Figurc 2. Monthl! mean biomass (1 SE) of i n sect taxa from 209 \cats of I 2 radio'collared b lack bcars in nodheastem Oregon,

1998.
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An mal  Rema ns

Frequency of animal remains was signiticantly
different among months (X- = 32.1il, 5d1, P < 0.01),
but not between years (X' = 3.07, I df, P = 0.08),
nor among reproductive classes $' - 1.79,2d1,
P = 0.9). The estimated pcrcent volume of ani-
mal remains differed among months (F = 10.77.
P < 0.0 | ). but not betu een l errs fl - 0.30. P =
0.59), nor arnong rcproductive classes (F = 2.,+2.
P = 0.09). In addition. thcrc wcrc no differences
in  e r t imated  vo lume o l  rn i rna l  remr in r  lmong
reproductive classes of animal remains tiom May
through July (l ikcl) ' neonates) (F = 2.14, P = 0.12)
1lor from August through October (like]y scav-
enging) (F = 2.33, P = 0.10). Tukey's B analyses
showed significantl)' more aninal remains in scats
lound in June and Octobcr than during May, July,
andAugust. Scats fiom Septembcr contained more
animal remains than those tiorn May and July.
Of the animal remains that could be identified, I
scat contained a volc (Micror&s sp.), 6 had beal
hair, and l47 contained elk or deer renrains. Thus,
clk and/or deer comprised the vast maiodty of
the animal rcmains iD the bear scats.

On four occasions (29 May 911. 9 June 98, 22
June 98, l0 June 99), three djflerent bears were
observed eating mule deel fawns. One bear was
a subadult lemale and two were adult females,
each with two cubs. On four occasions (16 June
1998,  22  June 1998,  28  May 1999,8  Ju ly  1999) ,
three diflerent bears werc obscrved eating elk
calves. One bearwas an adultf'emale withoutcubs.
and two were lernales with yearlings. On thrcc
occasions in September and October, bears were
observed feeding on adultelk. Basedon these field
obsen'ations. bears presumably t'ed on deer and
clk neonates in June and scavenged adult deer
and elk in September and October (which coin-
cided *ith hunting seasons fbr both deer and elk)
(Tables I and 2). By September, nconates were
less vulnerable to bear predation because oftheir
incrcased mobil ity.

We believe the scats with predominantly bear
hair were from cubs that had been consuned. Thee
scats collected in May 1998 in the same location
contained teeth and claws from a cub. There had
been a female with three cubs in the area in March.
but only two cubs were seen with her in May. In
October 1998 an adult male was found eating a
male cub that had evidently been kil led at that
location u ithin several hours based on Lissue er i-
dence.

Discussion

Food availability influenoes black bear growth rate,
movement pattems, productivity, and survival
(Beecham and Rohlman 1994). We found higher
percentages in volumes of insects and animal re-
nains in scats than reported elsewhere in the
western United States (Tisch 1961, Poelker and
Hartwell 1973. Beecham and Rohlman 199,1),
ahhough the majority of the diet consisted of
gras\e\. Bears ma1 increase their conrumption
ofvegetation when other primary fbods are scarce;
however, digestibil i ty of thc vegetation is low
relative to digestion of fruits and nuts (Rogcrs
1987). Although bcrries provide a source of en-
ergy-rich. digestible suga$. they are not always
available in our study area. Insects and animal
remains may provide a critical source of protein
for bears in our study area; ants contain as much
as 556/. protein (Beeman and Pelton 1977).

lnsects

Weather diftbrences can partially explain the greater
incidence of insects in black bcar scats in 1999
cornpared to  lqqS.  A  co ld .  d r1  .p r ing  in  laoo
probably caused the shortage of fiuit observed
laterthat summer and the subsequent lack offruit
fbund in the scats. The wet spring of 1998 ta-
vored tiuit production, but presumably was not
favorable to yellowjackcts. Wc hypothesize the
bears consumed more insects in 1999 to compen-
sate for the shofiage of fruit (Figure I ). Our data
suggest that ants may be consumed as a compen-
satory food source when other food resources are
scarce. Because foraging on log-dwelling ants
requires a greater expenditure of energy in find-
ing and ripping logs open, this resource may be
reserved for times when other more readily avail
able foods are in short supply. In Idaho, Beecham
and Rohlman (199,1) surmiscd that ants playcd a
more important role in black bear diet during
drought years, and when early season beny crops
failed. In westem Washington, insects comprised
<10% of the diet in three separate studies pre-
sented by Poelker and Hanwell (1973), where
vegetation comprised 73-98% of the diet.

The most common specics of yellowjackcts
in this study, V tulgaris and V. pen;bonicu, are
forest andlog dwelling species (Atre etal. 1980).
Although we could not positively identify all spe
cies of ants that were rcpresented in the scats,
our evidence suggests that they contain the
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doninant log-dweli ing specles Camponouts
modoc. I;ormicu neoruJibarbis. antl Lasius alie-
l?r"r (Torgerson and Bull 1995).

Of the 3,+5 scats containing ants in this study.
336/c containcd Cqnlpoaotls. 327c contained Other
ants. and 25%' containcd Forirlcrz ants. Torgersen
and Bull (1995) examined 1385 logs for ants in
similar lorested habitat in noftheastem Oregon
and tbund 4l.l% of thc logs contained the cat
egory of Othcr ants. 20.2% contained For,,nlca.
f ) .5 ' ,  con t i r ined  CLt rng 'n t ' t t \ .  I  hu : -  as .umin i
the same availability of ant taxa in logs in this
study, berLrs appear to be selecting tbr Carzponotus
ants.Although Fornlcd ants may beeasierto obtain
than Cttqtonotus (i.c.. they nest in smaller logs).
lhcy have potent formic acid dct'ense glands
(Holldobler and Wilson 1990) that may make them
le.. altra(l i\e a' prel lor bear.. The prorn ine nce
of the Other categofy of ants in scats probablv is
a function ofthe ubiquitous nature ofthesc small
species of ants. They also commonly occuned in
the same logs as occupied by Canponotus and
F.rrn it .i. O! eral I , they occurred over a broad range
oflog diameters, from 15- 120 cm, and were most
common in relatively rotted logs. The condition
of logs in advanced stages of decay would make
Other ants highly vulncrable to predation by bea-rs.
The Other ants are sn.rall; it would take about 18
of thesc small ants to equal the biomass of one
Camponottrs ant. and about 3.5 of them to equal
the biomass ofone FoDr?ic.i ant. Even though their
relative biomass is small compared to C4r?por.)tu.r
ard Fonni ca,lhey are readi ly available and in such
l r rge  number .  tha l  lhe)  p re .umahl )  (1 )n \ l i tu te  a
highly desirable tbod item. Their dominance in
scats in terms ofboth biomass and frequency at-
tests t0 this (Figures I and 2).

The greateruse ofinsects by adult females with
cubs compared to subadults and females without
cubs could have a variety of explanations. Dit'-
ferences in nutritional requircments. movement
patterns, habitat use, and behavior could intlu-
ence use of food rcsources.

The apparent dominance of log-dwelling ants
and yellowjackets in the diet of black bears in
this study suggests that maintaining or enhanc-
ing  b lack  hcr r  p , 'pu l  l ions  wou id  requ i r r . r l len-
tion to managing coarse woody debris acrcss land-
scapcs. The observations that Cdrponolilr, which
select for largc-diarneter and relatively sound logs,
and that other small spccies of ants colonize a
broad aray of log sizes and states of deteriora-
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tion. suggest that coarse woody debfls in a com-
plex ofsizes and decay states enhances ant dlver
sity.

An mal  Femains

Animal remains appeared to be an impoftant com
ponent ofthe black beardietin this study in spring
and tall. The lack of intact ungulate carcasses
prcvented us liom determining the cause of prc-
dation. Murphy et al. (1998) suggested thar un-
gulate cafion resulting fiom cougar (Fells
toncolor) predation was imponant to bears in
Glacier and Yellowstone National Palks. Although
several studies evaluating mortality of elk and
tnoose calr es hur e identif ied bla. k herr: as l major
factor in predation (Schlegel 1976, Smith 1994,
Singer et al. 1997). studies on black bear diet in
thc Great S mokey Mountains (Beeman and Pelton
1977), Alaska (Hatler 1972), Idaho (Beecham and
Rohlman 199,1), Montana (Tisch 1959), westem
Washington (Poelker and Hartwcll (1973). and
BanffNational Park (Raine and Kansas 1990) did
not identity ungulate neonates as a major food
source. In contrast, Holcroft and Herrero (1991)
in Alberta reported considerable predation on
moose calves and deer fawns and considered meat
a najor tbod of black bears.

Seven of eight neonates werc found between
28 May and 22 June in this study. This timing
suggests thatfeeding occurred when neonates were
young because the peak calving pcriod in the
Starkey Wildlife Management Unit is early June
(Leonard Erickson, Oregon Depadment of Fish
and Wildlife, La Grandc, OR, pers. comm.). In
north central ldaho. 807r of predation losses of
calf elk occurred between 30 May and 14 Junc
(Schlegel 1976). Neonatal mofiality resulting fiom
predation in Wyorning tended to be among the
early bom elk calves, and calves werc 2-23 days
old when killed (Smith l994). Predation on moose
calves by black bears also occurred when calves
! {e re  }oung (Fr rnzmrnn e t  u l .  19801.

Bears are highly adapted for living on small
fbod items that are high in nutrients. low in cel-
lulose, and available only a portion of the year
(Rogers 1987). Ants, r 'hich arc high in protein,
comprised a large portion of thc black bear diet
throughout most of the summer in this study. ln
thls area, ants may be a more consistent source
offood because fruit production varies from year
to year. Consequently. managing coarse woody
debris across large landscapes is an impo ant



considcration for maintaining black bear and ant
popurauons.
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