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Abstract

We studied summer habitat use by 13 adult and 5 yearling female white-tited deer (Qdocoileus virginianus) in the Swan Vallev.
Montana during 1980 and 1981. We used 515 radio relocations to evaluale use of habitats within home ranges and sclection of
hone ramges within the study arca. All deer used riparian habitals more, and upland habitats less than expected based on availabil-
Ity within their summier home ranges. Adult deer home ranges contained more logged riparian and unlogged upland habilat than
randomly-placed polygons. called randem home ranges. Adult home ranges also contained less logged upland habitat thun random
home ranges. Yearling home ranges generally resenibled random home ranges in habitat composition; however, random home ranges

contained less logged riparian habital than did yearling home ranges. Based on selection for unlogged rviparian habitat within home
runges and an inverse relationship between adult home range size and the availability of unlogged riparian habitat within their home
range. it appeared that unlogged riparian habital was seasonally important to deer in the Swan Valley. Bused on our results. we
recommend that ripacian habitais, particularly unlogged ones. be managed conservatively by establishing bufler zones of no logging.
Harvest should be limiled lo uneven-aged silvicultural systems. Quality upland cover should be maintained adjacent 10 riparian
arcas and other moist habilat components. Habital diversity on a small scale should be a manazgement goal and could be accom-
plished with uneven-aged silvicullure and preseribed five, Alternalively, when even-aged management is applied, culling unit size
should be minimized { =72 hy) and units dispersed over the landseape. Postlogging scarification should be limited to the minimum
required for successful couifer regeneration in order 1o enhance shrub production for deer forame and cover.

Introduction recommendations may be scale-dependent. Qur

i L . . objective was to identilv preferred summer habi-
White-tailed deer arc an important big game spe- -

cics i northweslern Montana, where its distribu-
tion is strongly correlated with the distribution of
coniferous forest habitat (Mundinger 1984), Sum-
mer habitat use by while-tailed deer has been
deseribed in various parts of Nerth America {Allen
1968, Martinka 1968. Drolet 1976, Ticrson el al.
19835} Although several previcus studies focused
on the winter ccology of while-tailed deer in the
Swan Valley (Weckwerth 1958, Hildebrand 1971,
Mundinger 1984). similar studies of summering
deer in northwestern Montana have not been con-
ducted. Tnereased limber harvest in northwestern
Montana has also raised concerns about the im-
pacts of forest practices to local white-tailed deer
{Mundinger 1984).

Johnson (1980) recognized that selection oc-
curs on several scales. Tnlerences from habitat
selection analyses on 1 scale will likely differ from
inferences made on another scale, and conse-
quently, ecological interpretations and management
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tat of white-tailed deer in the munaged foresis of
the Swan and Clearwater Vallevs of Montana at 2
scales: the distribution of home ranges within the
sludy area (2nd-order selection), and the selection
ol habitat categories within the home range (3rd-
order selection).

Study Area and Methods

The Swan-Clearwater summer range includes the
southern half of the Swan Valley and the northern
quarter of the adjacent Clearwater Valley. This arca
was described previously by Antos (1977) and
Mundinger (1981). The study area was approxi-
mately 675 km® with elevations ranging from
1.060 m on the valley floor to 1,575 m on the mid-
slopes of the mountains. Unique vegetative charac-
teristics and habilat mosaies found within the study
arca result from the maritime elimale and diverse
soil moisturc regimes. The major habitat types
found on the study area were within the moist
subalpine fir (Abies lasiocarpa), weslern red cedar
(Thuja plicata), spruce {Picea spp.). and grand fir
(Abies grandis} scries (Pfister et wl. 1977} How-
ever, most siles were dominated by seral species
including lodgepole pine (Pinus coniorta). Douglas-
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fir (Pseudotsuga menziesii). weslern larch (Larix oec-
cidentalis), and ponderosa pine (Pinus ponderosa).
Timber harvest (cleareut or seleclion cut) was the
dominant land use within the study area with clear-
cuts ranging from 2-260 ha in size and 1-25 years
in age. located throughout the study area (Mun-
dinger 19843, Approximately half of the study area
had been logged.

Our analysis focused on deer use of 4 major
habitat categories: unlogged and logged uplands.
and unlogged and logged riparian areas, We clas-
sified an area as riparian if water {surface or sub-
surface) influenced vegetalion such that wet-site in-
dicator plants were present (Pfister ef al. 1977).
Overslory species composilion was similar between
riparian and upland sites: however, trees associated
with moist habitat types occurred with higher fre-
rjuency in riparian habitats. We defined elearcuts.
partial cuts. and second growth stands as logged
habitat. There were no discernible differences in
overstory specics logged or harvest practices be-
tween riparian and upland habitals. Understory
species were similar between logged and unlogged

sites anc between riparian and upland sites in
general; however, moist-site indicator species were
more common in riparian habitals.

Deer were captured in clover traps (Clover
1956) on winter range of the upper Swan Valley
iMundinger 1984). Thirteen adult and 5 fawn fe-
males were radiocollared and released. Radioed
deer were relocated on summer ranges during
1980 and 1981 by aerial (25%) and ground (75%)
tracking between 0800 and 1700 h. Acrial telem-
elry was done from a Cessna 182 according to the
methodalogy of Gilmore ef al. {1981), and relo-
cation error was cstimated to be approximately
100-130 m. Cround tracking included triangulated
fixes (14%) and close-range racking (86%) using
a hand-held vagi antennu. Triangulations gener-
ally were based on 3 compass bearings and were
used only when cvidence indicated that the ani-
mal was within 100-600 m. when triangulation
polygons were relatively small and contained only
1 discrete habilat category, and when no topo-
graphic barriers exigted between the ohserver and
the eslimated pesition of the deer. Deer locations
based on riangulations were in close proximily Lo
these determined [rom close-range tracking. Close-
range tracking was conducted until the animal was
seen or disturbed enough to move.

All deer locations were plotted on 1:15,840
topographic maps and aerial photos. Summer home
ranges were eslimated using Lhe minimam convex
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polvgen (MCP) method (Mohr 1947). Five adults
and 3 vearlings were tracked for 1 summer, and
8 adults were followed for 2 summers. Summer
home range estimates for the 8 deer tracked 2 sum-
mers were calculated for each summer scparately
in order 1o make these cstimates comparable to
those for deer tracked only 1 summer. The num-
ber of radiolocations abtained each summer for
each deer averaged 19.8 (range = 9-30).

The interval between relocations ranged from
2 hours 1o 1 week; most relocations of the same
individual were separated by = 24 hours. One deer
that was followed for 1 summer vsed inaccessible
wilderness and could be relocaled only afler a
lengthy hike, This deer was relocated repeatediy
at relatively short intervals during wilderness stays
that ranged from several hours to 2 days. These
relocations would potentially be moere prone to au-
tocorrelation hias (Swihart and Slade 1985}, and
the size of her summer home range may have been
underestimated; however, this female’s habitat use
data were similar to those of other adults based
on tests of habilat selection by individual deer
{l.cach 1982) and were included in a pooled hab-
ital use analysis on this basis. Three decr were relo-
cated hourly for 24 hours 1o determine if they
ventured beyend the home ranges delincated by
relocations obtained at the more widely spaced in-
tervals described above. All of the relocations from
these tracking se

sions fell within the home ranges
delineated by the longer interval relocations.

We assessed the sclection of home ranges
within the study arca {Znd-order selection: John-
son 1980) by comparing deer home ranges to 15
randomly sclected areas calied random home
ranges. Random home ranges were of similar size.
shape, and elevation as deer home ranges
delineated during 1980. We constructed a grid of
the study area and randomly selected coordinales
that served as the center for each random home
range. The availability of the 4 habitat categorics
was estimated on deer home ranges using a dot
arid for disercie data (Marcum and Loftsgaarden
1980). The expected availabilities of the 4 cate-
gories in random home ranges was measured with
a digital planimeter. The analysis then proceeded
according Lo the methodology of New et al. (1974).

A habitat diversity index was calealated for
each deer and random home range by summing
the aumber of discrete habital types (= 0.5 ha)
and riparian habitat polygons (e.g.. sceps, ponds.
potholes, ereeks} and dividing by the overall deer
or random home range. These indices were then



standardized on a | ({)-ha basis. An average stan-
dardized diversity index for deer and random home
ranges was then caleulaied.

Third-order deer habitat selection (Johnson
1980) was analyzed by comparing use of the 4
habitat categories by all deer with the availability
of the same categories lrom deer home ranges (8
adull ranges estimated from 2 summers of track-
ing and 5 adult and 5 vearling ranges from 1 sum-
mer of tracking) (Neu et al. 1974). The 4 habitat
categories were mapped within home ranges, and
availabilty was determined using a  digital
planimeter. Simultaneous 90% confidence inter-
vuls were determined for the pooled use (radiolo-
cationsy of the 4 calegories. T the caleulated
confidence interval for deer use ol a given compo-
nent did not contain the true availability of that
component, use was considered statistically signifi-
cant. indicaling either preference or avoidance of
that component,

We used Mann-Whilney tlests  (Daniel
1978:82-86) to test [or differences in home range
size between vearling and adult deer. and for
differences in diversity indices between deer and
randoem home ranges. We related deer home range
size lo the proportion of each of the 4 habital cate-

gorics available using the Spearman rank coctfi-
cient (r). We used nonparametric lests because
data were nol normally distribuled.

Results
Home Range

We colleeted 515 radio relocations from May-
September, 1980 and 1981, Deer summer home
ranges were 6-40 kn south of their winter home
ranges. Unlike their winter distvibution. deer sum-
mer home ranges were widely dispersed and adult
ranges did nol overlap. Four aduli-vearling pairs
had overlapping home ranges. Two of these pairs
were clearly mother and daughter: the famihial rela-
tionships of the other 2 were unknown.

Marked animals used the same area cach sum-
mer. Home ranges of cach of the 8 adults moni-
tored for 2 summers overlapped an average of 44%
hetween vears, and their aclivity centers were the
same (Gladfelter 1978), These animals also had
used these same summering arcas during 1979
{Mundinger, Mont. Dept. Fish, Wildlife. and Parks,
unpubl. data).

Single-sumimer home ranges for adult deer
averaged 700 ha (SE = 25.9) during [980 (n =
10) and 71 ha (SE = 18.4) during 1981 (n =

11). The ranges of 3 vearlings averaged 91 ha {SE
= 30.4) and did not significantly differ from those
of 11 adults followed that vear {Mann-W hitney test,
P = 0.25). Plois of home range size versus increas-
ing numbers of relocations showed 17 of 26 single-
summer home ranges had reached an asymplote.
suggesling they were based on an adequate num-
ber of relocations (Odum and Kuenzler 1935). The
remaining 9 single-suminer home ranges may have
been underestitated slighily. The average MCP
estimate for these 9 home ranges was. however,
similar to the average for the 17 adequately sam-
pled home ranges.

2nd-Order Selection

The summer home ranges of adult deer differed
from random home ranges relative 10 3 habitat cat-
egories (P < 0.10). Adulis sclected home ranges
with more logged riparian, more unlogged upland
and less logged upland 1than was available on the
study arca {(Figure 1). Tn contrast, summer home
ranges of vearling deer were similar 10 random
home ranges exeept that _vcarling ranges contained
more logged riparian habilat (P < 0.10, Figure
13. The proportion of unlogged riparian habitat
within a deer home range was inversely correlated
with home range size for adulis (v, = ~0.13, P <
0.05), but was not correlated with home range size
for yearlings (r, = 0.425, P > 0.10}. In contrasl,
the proportion of logged riparian habitat within
sumnier home ranges was positively correlated with
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Figure 1. Percent habitat composition o 13 adull and 5 vear-
ling whiteaailed deer home ranges compared 1o 15
ranclom honte ranges in the Swan-Clearwater River
Valleys. Montana. during 1980 and 1981, + or —
indicates that deer home runge habhitat compozition

differs (P = (.73 from random hone ranges.
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hame range size for adull deer (r, = 0.48, P <
.05, hut nat for vearlings (r, = —0.63. " >
0.L0). We found no correlation between home
range size and the proportion of upland habitats
within a home range lor either age class. Summer
home ranges of deer contained an average of 2 cul-
Lng units that averaged 12 ha/100 ha of home
range for adulls and 25 ha/100 ha of home range
for vearlings.

Twenty-four different habital tvpes were found
in deer summer home ranges. Habilal tvpes
representing cool. moist environments were most
common, Sixteen were within the spruce. grand
fir, western red cedar series. and mesic types

within the subalpine fir series. Home ranges of

adults contained an average of 9 habilal tvpes/100
ha; vearling ranges (n = 4) averaged 10 habital
types/ 100 ha. Twenty-two habilat tvpes were found
in random home ranges, 20 of which also were
found in deer home ranges. The most common
habitat tvpes in deer home ranges were generally
UReCOmimon ill ri“"li_](nn l‘u)mf' l'i‘lngf‘fﬁ: commaon T.}"IJ('S
in random home ranges were also uncommon in
deer home ranges. Average diversity indices. 13.4
for adults and 14.8 for vearlings, were significantly
higher than averuge indices for random home
ranges (7.7 iMann-Whitnev test, P = 0.004).

3rd-Order Selection

Collectively. use of habital categories within home
ranges by adults and vearlings was similar. but
differed from availability for all 4 habitat categor-
ies (P <0 0,101 (Figure 2). Both adults and vear-
lings were relocaled more frequently in riparian
habitats (logged and unlogged) and less frequently
in upland habitats than expected. based on habi-
tat availability, No individual deer used a riparian
componenl less than expected. Two deer (1 adult
and | vearling) used logged riparian habital more
than expected. Unlogged riparian habitat was
scarce on their ranges, and the logged riparian hab-
itat had residual conifers and a dense caver of pa-
per birch (Betula papyrifera), alder (Alnus sinuata).
red-osier dogwood (Cornus stolonifera). and willows
(Sedix spp.}). No deer used upland habilats more
than expected.

Discussion

White-tailed deer in the Swan-Clearwater region
used the same summer home ranges each year.
In addition, nalal home ranges of female fawns de-

fined their home range areas as adults. Both of
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Figure 2. Percent use and avallability of habitat categories
within 13 adult and 5 yvewling deer home ranges
it the Swan-Clearwater River Vallevs, Montana, dur-
ing 1980 and 1981, + or — indicates that use differs
(P = 010 from availabilite,

these pallerns have been documented elsewhere
(Verme 1973, Hoskinson and Mech 1976, Janke
1977, Nelson 1979, Nelson and Mech 198 1. Tier-
son et al. 1983). and may contribute to enhanced
survival and reproductive success.

Average home range size in this study was
smaller than that reported in other studics (Spar-
rowe and Springer 1970. Hoskinson and Mech
1976. Janke 1977, Nelson and Mech 1981, Tier-
son et al. 1985} Small home range size may have
been related to the quality of habitats on the Swan-
Clearwaler summer range. Sanderson (1966) oul-
lined 3 factors limiting home range sizes in animals
that have been applied to summering while-tailed
deer: (1) reduced mobility because of the con-
straints of voung (Hawkins and Klimstra 1970,
Gladfelter 1978, Ozoga et al. 1982): (2) social fac-
tors resulting from high population densities (Mar-
chinton and Joter 1966, Marshall and Whitlington
1968. Smith 1970): and (3) high-quality habital
(Townsend and Smith 1933, Thomas et al. 1964,
Marchinton and Jeter 1966, Sparrowe  and
Springer 1970). We did not address social faclors,
but they may have contribuled to home range sizes
and patterns we ohserved.

Deer in our studv showed selection for both
sumnier home range placement within the study
area (2nd-order selection) and for use of speeific
habitats within thosc home ranges (3rd-order selec-
tion). The preference lor riparian habitats may have
been related 1o the abundance of high-qualiy
forage located. the presence of free water, and




vegetative cover. Preference for riparian habitat for
while-tailed deer has heen documented elsewhere
iTownsend and Smith 1933, Severinghaus and
Cheatum 1956. Progulske and Duerre 1964, Al-
len 1968, Marinka 1968, Mundinger 1984).

The selection deer displayed for unlogged ripar-
ian habitat within their home ranges suggested that
this was a preferred habital category. Only 2 deer
used logged riparian habitat more than expected.
but their home ranges comtained very linle un-
logged riparian habitat. Apparently, some pre-
ferred characteristics of riparian areas were still
available following limited logging or habital modifi-
cation. However, unlogged riparian habitat ap-
peared 10 be preferred when both logged and
unlogged siles were available. In addition. as avail-
ability of unlogged riparian habital increased, an
individual's home range size decreased.

Decr used upland habitats less than expected,
regardless of ime of day (Leach 1982), abundance
of upland habitats. or whether the stands were
logged or unlogged. Our methods for detecling
preferential habitat use mav not have been sensi-
live Lo consistent albeil infrequent use of upland
habitats. Johnson {1980} noted that time spent in
a particular hahitat does not always imply its value.
Uplands, especially mature stands, no doubt have
value for summering deer in the Swan-Clearwater
area, bul based on our results, the habitat values
present in upland stands were of less importance
to local deer than those found in riparian habilats,

Although adult deer did not select logged ripar-
ian habitat within their heme ranges, this habitat
category was important in home range establish-
ment. Given Ndelity of deer 1o home ranges. deer
may he reluctant to relocate following logging ac-
tivity in riparian habitats within their home range.
Our results suggested that deer may have enlarged
their summer home range as the ratio of logged
to unlogged riparian habitat increased. Because
home range location lor female deer appears 1o be
inherited, home range fidelity may have been es-
tablished before the advent of logging. However,
it was apparent that use of logged riparian habitat
was highest where considerable deciduous cover
and residual conifers remained following logging.

Mome range distribution and usc depends on
social factors as well as habitat quality {Tierson ez
al. 1983). Adulis and yearlings used habilats
within their home ranges similarly. but there was
evidence that vearling home ranges contained more

marginal habitat {less preferred) than did adult
home ranges. Using adull habial preferences as
a slandard lor ranking, the order lrom most pre-
ferred to least preferred was: unlogged riparian,
logged riparian, unlogged upland, and logged up-
land. Yearling deer occupied suboptimal habitats
on our study area as did mule deer ((). hemionus}
along the Missouri River Breaks of central Mon-
tana (Hamlin. Mont. Dept. Fish, Wildlife, and
Parks. unpubl. data) and roc deer (Capreolus cap-
reolus) in Denmark (Klein and Strandgaard 1972).
This may have been the result of the dam’s fore-
ing yearlings oul of preferred areas and naiveté of
the vearlings.

Deer home ranges were located in arcas with
high habitat diversity where ecotones would be
more commor. Interspersion of diverse habitat
tvpes and riparian habitat polygons was commeon
on deer ranges. Dahlberg and Guettinger (1956)
and Progulske and Duerre (1964) stressed the im-
portance of interspersion of openings and water as
desirable components of deer summer range.
Marchinton and Jeter (1966} concluded that the
interspersion of foods changing in availability
through time enabled deer to restrict movements
to small home ranges.

Although our study did not evaluale the effects
of specific silvicultural practices and forest manage-
ment strategics on deer habitat, the following
general guidelines seem warranted on deer sum-
mer range of the Swan-Clearwater. Riparian
habilats, particularly unlogged ones, should be
managed conservatively by establishing bufler
zones of no logging. If logged, uneven-aged silvicul-
tural systems should be used, 10 retain residual
habitat. Quality upland cover should be maintained
adjacent to riparian arcas and other moist habitat
components. A management goal should be habi-
tat diversity on a small scale. accomplished with
uneven-aged silvicullure and preseribed fire. If
even-aged management is applied, cutling unit size
should be small { =12 ha) and dispersed over the
landscape. Postlogging scarificalion should be
limited to the minimum necessary (or successiul
conifer regeneration, to enhance shrub production
for deer forage and cover.
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