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Abstract

Dens of 1L rransmirrer-equipped black bears (IJrt&r dmeficafi*r) on long Island in southwestern
wr\hrng(on sere inre.r iAj rFd.  Preferred den. i res were narural  cavj t ies under srumDs or \oass
which .ould.  be ured qi rh l i tde preparar ion.  Adul t  bears denned in areas cuc belore '1955; yeai-
liogs denned generaLly !n arex cur after 1966. Aduk females collected greater amounts of vege-
tative material fol nests than did yearlirrgs.

lnlaoduclion

Black bears display considerable flexibility in selection of sires for winter dens. Erick-
son (.1964) found bears in Michigan ro den rnosr commonly rinder stumps and logs
or in holes in hillsides. Jonkel and Cowan (1971) reported that the pteferred den site
in Montana was in the base of a hollow ttee, but they also found bears denned in tock
caves and holes dug into rhe ground. Bears in Louisiana were observed to den in hollow
trees in which the enraoce to the den was atove ground level (Taylor, 197i). poelker
and Hartweil (1973) follo,wed rhe movemenrs of a radio-equipped sutr-adult female
in western rVashington and observed her to enter two dens in hollow logs, one in rhe
base of a rotren snunp and another in a natural cavity in the base of a bigleaf maple
(Acet macrophllla). Manmade suucmres used as den sites include drainage culverts
( Barnes and Btay, 1966) and basements or foundarions of buildings (Skinner, 1925;
Jonkel arrd Cowan, 1971. Seven percent of dormanr bears in a Michigan study were
found in unsbeltered deptessions (Etickson, 1964). \li'akefield ( 1g69) in pennsylvania
states rhar only pregnant fenales reportedly require protective deos.

Erickson (1964) reported rhat females and juveniles nr,ore commonly Iined their
dens wirh vegeration thao did adult males. He theorized that aduit males enter dens
later than other bears and thus suitable nest marerial was less ava,ilable at the time they
entered. Jonkel and Cowan (1971) found nesr marerial irl 10 of 31 dens exanrined.
Three of the dens with nesr material were occupied by females; sex of the occuparrrs
of the rernaining seven was unknown-

Deo site selcction and den characteristics may vary berween and within regions in
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respons€ m differing requirements of rhe va.rious sex and age classes of bears. These
characteristics have not been investigared for black bears occupying the coastal areas
o{ Oregon and l7ashiogton. The present p.dper reports orr the selection of sites and
characteristics of the dens of 11 transmitter-equipped bears in southwestero lTashing-
ton; information on site selection only was provided by tfuee additional adult male
bears.

Study Alea

The srudy was conducted on Long Island, a 1,911 ha island located in the southetn end
of S7illapa Bay in sou,thwestern NTashington. The climate of the island is typically
cool marine, characterized by mild winters aod cool sumrners. Precipitarion occurs prin-
ciEally as rain ard averages i20 cm annually. Logging has dominared land-use of the
island. Tirnber was harves'ted periodically between the rurn of the cenrury and 1968.

The island is located within the Picea Sitchensis Zone (Franklin and Dyrness, 1973),
a belt of vegetation which exrends along the coasr of \Tashingron and Oregon. Five
major u,pland types $/ere delineated on the islr,nd, based primarily on seral stage. Areas
on the island logged between 1963 and 1968, approximately 565 ha ( Type 1) were
dharacterized by dense stands of shrubs. Salal (Gaaltberia sballon) was rhe mosr promi-
nent shrub, but evergreeo huckleberry (Vaccinium oaatum) and, red huckleberry (Zac-
ciniutn pawifolium) were abundant. Thick stands of young western hemlock (Twga
beteropbylla) characterized locales cur between 1952 and 1959 (Type 2, 455 ha). Brush
species, principally salal, were still abundent and prod.uctive in rhese areas although re-
stricted mainly to borders of secondary logging r<mds, skid trails, aod numeroius sm,all
openings. Sitka spruce (Picea sitchenit) was scanered throughout lhese stands and wes-
tern redcedar (Tha.ja plicata) was cornmon locally in more moist sites. AJeas either par-
tially logged or dear cut befare 1915 ("fype 3,-675 ha) $'ere domioated by wes ern
hemlock with Sitka spruce a persisrent member of each stand and wesrern redcedar lc
cally common. Less frequeotly, areas clqar cur before 1935 suppotted neatly pure stands
of mature red alder (Alnas rubra; Type 4, 100 ha). The understory o,f conifer and
alder stands was generally open, with ferns, principally sword fern (Polysticum nzuni-
,tu/n), formir'g a dense grouod cover in the alder stands. Shrub species were dense only
in small opeoings in the cooifer sta,nds. The final vegetation type (Type 5, L40 ha)
was dorninated by virgin redcedar. The stand also included Sitka spruce and wesrern
hemlock. Densities o{ brush in rhe undersrory varied from light to moderate.

Methods

During the spring and sumrne! of 7971, 16 black beam were captured and fitted wirh
radio uansmitters; 14 were still being monirored when they entered dens.

Our experiences, and those of Poelker and Harrwell (1973) aiso in the Nothwest,
indicated that widr the exception of most sovrs with crrbs, bears will leave their dens on
approach by humans. Therefore, we visited only rhe dens of adult fem,ales and one
yearling during the winter. The remainder of rhe dens were examined in the spring
after the bqars had emerged. Measurements were made of the maxirnum height and
width of enuances, and the height, wid,th, and length of charnbers. Nests were measured
when present, and the volume of nest materiai esrirnated. Entrance exposure was deret-
mined with a co,mpass, and the degree to which the entrance was obscured by brush
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within

heighr

60 cm vras estimated. Diameter of a tree with a den was measured at breast
( dbh).

Resulls

Ten of the 12 dens were asscciated with dead trees. Six of these vrere under uprighr
srunps, rwo under stumps vrhich had been pushed over during logging, one under a
fallen tree, and anocher under a standing snag ( Table 1 ) . The two remaining dens were
associated with live trees and both ocr:upied by a siogle yearling.

Ifith one excep ion, dens of yea.tlings were in areas cut after 1966 (Type 1). All
dens of adult bears (lf yea$-no 2-year-olds were present), with the exception of
the den of an adult fernale h a 1966 cut, were in areas either partialty cut or clear c].lt
prior to 1956. The female which denned it the 1966 clt moved from her den in early
December. Additionally, the dens of three insffumeflred adult male bears were rn areas
crrt before 1956. The tmnsmitter on chese males failed during the vrinter.

Four (40 percent ) of the dens located on the grouod we,re on slopes (x _ 20 per-
cenr, fange: 11-39 percenr). Two slopes had west exposures and rhe othet two faced
southwest. The average diameter of ffees associar€d with the dens was 161 cm (sd 71
cm). Entiances to dens under upright stumps were fcrmed by roots and those u[de!
overturoed or fallen trees by the tmnk aod root mass. Dens of adult females more fre-
quently had two enrrances than did dens o,f yeadings. Enrances to three of four gro rnd
dens of yeadings were obscured by brush wheteas eouances ro dens od adult females
were unoibscured. The average maximum height o.f entrances to dens of adult females
(38.4 cm) and yearlings (43.11 cm) did nor differ significantly (p <0.05, t - 0.686,
dJ: 11). The mean maximum width of entrances to dens of yearlings (7g.5 cm)
was, hoe{ever significendy greater (P (0.05, t: 1.j28. df : 11) ,rhan the mean
width of entrances to dens of adult females (45.1 cm) . Both sides of the den orf the
adult male, which was under a fallerr tree, were open.

Chambers of dens under standing stumps or soags were formed by roors. Soil under
the tree, which had been held by the roots, had either eroded or been dug out to form
the chambe!. Chanlbers of dens under over,rurned srunps were formed by rhe root mass
and burt of the stump. Althc'ugh cfiambers in dens of adult females appeared Iarger
than those of yeadings, rheir height (.t- 0.1)5, df: 7), q/idth (t: 0.62g, df - 7),
and length (t:0.945, dj: 7) did not differ significantly (p ) 0.05) from the
yearlings.

Only three of 10 gro'und deos appeared ro have been cons(ucted or modified during
lall 197) ptior ro thei! use. Yearling male 7310 apparently had deaned rhe ciamber of
the den he occupied, and increased rhe height of rhe entrance by approximately 7 cm
by chewing on rhe rcot which formed the top of rhe entarrce. Adulr felnale BO7 dug
in the chamber of her den but removed no soil from the den. Only one monitored bear,
a yearling female (7)I4), constructed a den during rhe fall. She apparently fonmed the
den by enlarging a narural caviry under a stump. A mo,und of soil approximately 6
litets in volume was found at the den enuance. Dens occupied by the rernainder o,f
the be.rrs were either natural cavities which required no modification or dens that were
coqstructed and ucilized in previous years. Soil removed from the den befote the fall of
1973 vzas fo'und ar enrlances of two dens (7107,j310). Six dens (7303, 730r,73Oj,
7309,7311,7313) contained nest materiai from previous vears.
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Two qf the dens on dre gfound conrained no nest material (7301, 7308); how-
ever, the floor of the den of 7108 was covered q/ith &ied pieces of the decaying
stump under which it was located. The tvro dens in trees wete not examined for nes't
material. Greater amo:nts of nest rnarefial were found in dens of adult females than
in dens of yeadings. Female 7305 collected additional nest material (40 liters) in rhe
spring and made a bed outside the den imrnediately in front of rhe west-facing en-
trance. The most comrnon materials used for nests were hemlock, sword fer4 and salal.
None of these dens were occupied the following winter (1974-75).

Discussion

The preference exhibited by bears for dens in natural cavities under $umps or snags
plobably is based on need and convenience. Such sites ale readily available to bears and
require little or oo preparation. The principl function of the den in the Nor*rwest ap-
pears to be plotection from heavy wintet rains. Thar only pregnant females would re-
quire the protection offered by a den or that bears oo the island vrould den in unshel-
tered depressions sr:ch as those found by fuickson (1964) in Michigan seems unlikely.

Exposure of the slope or aspect of den entiance apparently did not influeoce selec-
iion of den sites. Craigbead and Craighead (1972) amributed the selection by gi:zly
bears (Uuu arctot) of oorth-facing slopes on which to derr, to the insulative qualities
afforded by the greater accumulation of snow oo these slopes. N7e found no evidence
dut adult fe,rnales had removed brush immediately in front of entrances to their dens,
suggesting tb,ar the presence of brus at den enrrances *.as characteristic of the vege-
tation type in which the bear denned. Brush immediarely in front of the den entrance
may, however, have blocked rain from being blown directly ioto the entrances of dens
of yeadings which were generally found in arms noc prorected by an overstory of trees.
The small size of den entrances probably reduced the amount orf rain enteriog a den
and provided a more defensible position against a;ttack by other bears

The similariry between chanber size and entrance height of dens of adult females
arid yeadings may refleot the tendency for bears to occupy dens which had been con-
stfucted in previous yeats. The principal differences observed between dens of adu.lt
females, all of vrhich vrere known to have given binh to cubs during the winter od
1973-74 (except 7107), and dens of yeaditr,gs was the vegetation type in which they
were found and the amount of nest material used. Because the range of each bear in-
chrded areas cut before 1956, as well as areas cut sioce 1966 (Lindzey and Meslow, in
preparatioo), the tendency for yearlings to den in recently cut ateas and adults to den
in areas dominated by timt'er suggesrs a selection for ceftain vegetation rypes- Tim-
bered areas ap,parently offered security to bears on the island. \When confronted by a
human or chased by another bear in rhe recently cut areasr bea.rs we obsened fan to the
nearest stand of timber. Presurnably, adult bears selected the most secure habitat in
which to den. Timbered sites would be of particuiar value to females with cubs to pro-
tect. Yearlings may have denned in the more open, less secule alms to avoid contact
with adult bean. The location of the two dens of 7315 n trees, the only yeading that
denned in a timbered area, also probably minimized the chance of cofltact wirh other
bears.

Deos on the island more frequeotly (80 percent) contained nest material than did
dens in Michigan (39 percent: Erickson, 1!64) or dens in Montana (30 percent: Jonkel
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and Cowan, 1971). Because rainfall is much greater in this region, nest material that

would insulate the bear from water which mighr enter the den may be o{ greater im-

portance. The larger amounts of nest material used by Plegnant females probably

would insure the insulation of cr'rbs from the ground moisrure. A thick layer of nest

material might also decrease the chance of a cub being hurt if the female should lie

on lt.

Inteosive logging will decrease che availability of preferred den sites, especially as

the time between subsequent cuts is shorrened. However, because of the ifiexibility ex-

hibired by black bear in the selection of den sites, perhaps a decrease in preferred den

sites alone wouid not cause a corresponding decrease in black bear numbers.
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