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Abstract

Merriam’s turkeys (Meleagris gallopave merriami) were introduced into South Dakota in the late 1940’ and have since expanded
to occupy the entire Black Hills. Because liule is known of their habitat requirements and the effects of forest management practices
on this important game species, macrohabitat selections patterns of Merriam’s turkeys in the Black Hills, 8D} were studied. Habitat
units of 3-32 ha were delineated and described with methods used by the Forest Service for assessing impacts of management
activities on wildlife. Winter habitats of turkeys were ponderosa pine (Pinus ponderosa) with greater than 70% overstory canopy
cover. Summer habitats of turkeys were open ponderosa pine. Meadows were selected less than expected during all seasons. Resolu-
tion of conflicls over management of national forests depend largely on understanding of effects of management activities on wildlife
speeies. Managing ponderosa pine at 14 to 18 m*ha basal area in mature stands will reduce winter habitat for turkeys, but is

consistent with summer habitat of adult turkeys without poults.

Introduction

Wild turkeys were not native lo western South
Dakota, bui were transplanted in 3 separate
releases of 8, 15, and 6 birds in 1948, 1950, and
1951, respectively (Peterson and Richardson
1973). Population estimates of turkeys in the Black
Hills of South Dakota were 1,000 in 1952 and
5,000-7,000 in 1960; current estimates exceed
10,000,

Habital use and management of the Merriam’s
(Meleagris gallopavo merriami) turkeys in nontradi-
tional ranges have been studied in South Dakota
{Pelerson and Richardson 1975} and Montana
{Rose 1956, Jonas 1966). Early studies of Mer-
riam’s turkey were limited by observation methods
and contained biases in the assessment of the birds’
habitat needs (e.g., Jonas 1966, Bryant and Nish
1975, Pelersen and Richardson 1975, Shaw and
Smith 1977). Telemetry has allowed collection of
unbiased data on habitat use patterns, but few
studies have been conducted in ponderosa pine
{Pinus ponderosa) forest types (Mackey 1984,
1986, Schemnitz ef al. 1985} and these have not
addressed the detailed analyses of seasonal pat-
terns of habitat sclection. Habitats in prior studies
were described vegetatively based on the dominant
species of vegetation (Jonas 1966; Scott and
Boeker 1975; Bryant and Nish 1975; Mackey
1982, 1986; Lutz and Crawford 1989) which
precludes understanding the effects of forest
management activities including logging or thinning
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on Merriam’s turkeys. Increased value of pon-
derosa pine timber resources, emphasis on old
growth timber, and improved technolegy for har-
vesting timber have potential to impact Merriam’s
turkey habitat (Shaw 1986}. The objectives of this
study were to determine seasonal habitat use and
selection patterns of Merriam’s turkeys in a pon-
derosa pine ecosystem.

Study Area

This study was conducted in the central Black Hills
of South Dakota, 16km wesl of Rapid City. The
study are encompassed 4,380 ha. Most of the land
area is under management by the Black Hills Na-
tional Forest, Pactola Ranger District. Private hold-
ings associated with ranch operations, private
homes, and cabins are located in the study area.

Vegetation of the study area is primarily pure
ponderosa pine forest (84%). Meadows and aspen
(Populus tremuloides)/birch (Betula papyrifera)
habitats occur in drainages, but some monolypic
aspen habitats also oceur on north exposures. Bur
oak (Quercus macrocarpa) and white spruce (Picea
glauca) comprise less than 1% of the study area.
Climax vegetation or potential natural communi-
ties include: Pinus ponderosa/Symphoricarpos albus;
P. ponderosa/Arctostaphylos uva-ursi; P. ponderosa/
Juniperus communis; Populus tremuloides/Corylus
cornuta; (. macrocarpalOstrya  virginiana; (.
macrocarpa/S. albus; and Picea glauca/Linnaea
borealis Hoffman and Alexander (1987).




Geologic material is predominantly Precam-
brian and Cambrian granile. schists. and metasedi-
ments (Hoflman and Alexander 1987). Elevation
ranges from approximately 1300 to 1800 m. Ch-
mate is continenlal with cold winters and warm
summers (Orr 1959). January is lypically the cold-
est month with mean temperature extremes of -11
to 2°C; July and August are the warmest with mean
temperature extremes of 15 to 29°C. Average an-
nual precipitation is 50 to 55 em of which 70-80%
falls between April and September (S. Dak.
Climatological Summary, No. 20-39-6, U.S,
Weather Bur.). Snowfall averages 84 em. but may
range from 25 10 200 cm, The combination of cli-
mate and soils is ideally suiled for ponderosa pine,
with dependable sced erops oceurring regularly
and excellent crops oceurring at approximately
3-vear intervals (Boldt and Van Duesen 1974).

Methods

This study was conducted over a 3-vear period be-
ginning March 1986 and ending January 1989.
Some turkeys in the Black Hills used ranch leed-
lols and suburban housing developments for win-
ter feeding; others remained in the forest
throughout winter or until deep snow forced them
lo use ranches (Petersen and Richardson 1975).
This research was condueted on birds in the laner
calegory.

Turkevs were lrapped during the study in late
February or early March using rocket nets and
drop nets over corn bail. This study focused on
hens because of their importance o population
growth or decline, Forty-four (36 females and 8
males) of 82 wirkevs lrapped were fitted with hack-
pack radio transmitters weighing approximately

108 g

Locations ol birds began after a l-week adjust-
ment period to the radio transmitters (Nenno and
MMealy 1979). Each bird that remained in the siudy
area was relocaled 3 times each week. One loca-
tion cach week corresponded to cach of the fol-
lowing lime periods: sunrise to 1000 hr, 1001 to
1400 hr, and 1401 hr 1o sunsct. Roasting habitals
are included in Rumble (1992) and are not part
of this paper. Birds that emigrated fram the de-
fined study area were relocated at least monthly
lo monitor their activities and determine if they
moved back into the study arca, Locations were
determined by plotting 2+ bearings (frequently
5+) from known locations on USGS 1:24,000 con-

tour maps in the field using a hundheld 2-element
vagl antenna. Bearings were usually taken from po-
siliens that were within 300 m of the estimated lo-
cation. Each localion was assigned to a habitat unit
{see below) bascd on maps and Universal Trans-
verse Mcrcator coordinates und recorded 1o the
nearest 100 m recorded in the field. To achicve
independence of observations (Alldredge and Rat
1986). onlv 1 location was recorded for each bird
on any given day and most were 2 davs apart. For-
rors associaled with assigning habilat units to lo-
cations were avoided by making location and
habitat determinations in the field. Twenty-seven
percent of all locations were either direct visual ob-
scrvations or lelemetric locations of birds within
aboul a 50-m radius eircle within the determined
boundaries of the hahitat unit {Rumble 1990:16).
Habilat assignments for bird’s locations were facili-
taled by the topographie eriteria used to determine
habitat unit haundaries {sce below).

Habitat Descriptions

Habitats in this study were numerieally identified
geographical units, used by the Forest Service 1o
partition land areas for managemenl. Boundaries
were defined by watershed wpography (ridges and
drainages) or distinel changes in vegetation Lype,
Private lands in the study area were assigned to
habitats based on interpretation of 1:24,000 acr-
ial pholographs. Existing habital boundaries were
cxtended if the vegelation type was continuous, or
new houndarics were assigned il changes in vege-
lalion lype were apparenl.

Vegetative deseriptions ol habitats were made
from estimates of dbh and basal area in each
delinealed habitat unit. Five plots. distributed
evenly across cach habitat unit, were marked on
1:24,000 contour maps in the laboratorv. When
habitat unils were oo small for effective placement
of 5 plots, fewer plots were used. Fach plot was
then relocated in the feld and sampled, with trees
included in sampling determined using a 10-factor
prism (Sharpe et al. 1976).

Descriptions of habitats were based on domi-
nant speeics of vegetation and overstory canopy
cover (Buttery and Gillam 1984). We did not
stralify habilals on dbh classes because doing so
did not improve underslanding of habitat selection
patterns of turkevs (Rumble and Anderson 1992},
Overstory canopy cover (OCC) of ponderosa pine
habitats was cstimated based on the following
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cquation: OCC(%) = 0.5T%BASAL ANEA
(FT*/AC) - 1.94 {Bennett 1984). Aspen and birch
hahitats were combined because these species are
managed as the same habitat by the Forest &
vice in the Black Hills. Our study included 513
habitat units from nine habilat categories which

included meadows. aspen/hirch 0-10% OCC,
aspendbireh 41-70% OCC, aspen/birch >71%
OCLC, ponderosa pine 0-40% OCC. ponderosa pine
41-70% OCC, ponderosa pine = 71% QCC (Fig-
urc 1), spruce. and oak.

Figure 1. Major habitats represented in analyzes of nacrohabital selection by Merriam's turkevs in the Black Hills, South Dakota.
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Figure 1. (Continued)
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Analyses

Terminology used in this study follows Johnson was compared Lo availability: and habitat prefer-
(1980 and Thomas and Tavlor (1990} habitat ence requires diffcrential sclection of resources
use implicd utilization that was not compared to given equal availability and was nol part of this
availability; habitet selection imphed ulilization that study.
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Habitat use/selection data lrom turkeyvs were
stratified into scasons; December-February (swin-
ter), March-May (spring). June-August (summer).
and September-November (fall), To ensure that the
assumpiion of independence of ohservations was
maintained, analyscs were done using only [ ab-
servation il 2 or more radio-marked birds were lo-
cated together.

Chi-square 1esis attempt 1o fil 4 specified model
to a data set and significance indicates deviations
from the expected [t under the model, The model
in cach test was no interaction among factors of
the contingency table and hypotheses arc stated
in a positive scnse  (Steel and Torrie
11980:496-499). Chi-squarc test of independence
was used 1o test the hypothesis that habitat use pat-
terns of Merriam’s lurkeys were similar among sea-
sons. This hypothesis was rejected (2 = 0.001)
and subsecuent tests of hahitat sclection were made
within scasoens. Chi-square goodness-ol-fit tests with
correetion for continuity {(Cochran 19631 were used
to lest Lhe hypotheses that within seasons, habitats
sclected by Merriam’s lurkeys were not different
from random allocation of observations within
habitats based on proportional area. Because oak,
spruce, and aspen individually comprised a smail
portion of the study area, initial chi-square 1ests
were made with oak and spruce pooled. and as-
pen habitats pooled 10 reduce as much as possi-
ble the number of cells with fewer than 5 expected
observations. Deviations of habilat use versus ex-
pected use for individual habitats were made in-
dividually for all habitats including the three
overstory calegorics of aspen habitats, oak habilats,

and spruce habitats, using Bonferroni Z-statistic
confidence intervals around proportion of use (Neu
et al. 1974, Byers et af. 1984) or by examination
of chi-square residuals with G-standardization and
Bonferroni correction 1o the Z-statistic if observed
use was 0 {Mosteller and Parunak 1985). Sig-
nificance of these confidence intervals hold regard-
less of the overall chi-square test (Neu et al. 1974).

Results

The hypothesis that habitat selection by Merriam’s
turkevs was similar to expecied random allocation
of observations within habitats was rejecied (P <
0.04) for all seasons (Table 1). Aspenfbirch
habitats, 41-70% overstary canopy cover, were
selected more than expected during spring and sum-
mer, Sclection of aspen/birch habitats, 71-100%
overstory canopy cover, was low over all seasons,
but was less than expected only during spring. Open
ponderosa pine habitats, 0-40% overstory canopy
cover, were sclected less than expected during the
winter and spring. Ponderosa pine habitats, 41-70%
overstory cancpy cover, were selected equal to
proportional availability during all scasens. Densc
ponderosa pine habitats, 7 1-100% overstory canopy
cover. were selecled more than expected during fall
and winter, and less than expected during summer,
Meadows were sclected less than expected during
all seasons. Oak and spruce were not represented
across all overstory canopy cover calegories and
comprised a small portion of the study arca; there-
[ore. few conclusions regarding selcetion of these
habitats can be made except thal use was infre-
quent during all seasons.

TABLE 1. Seasonal utilization by Vlerriam’s turkeys of habitats desceibed by deminant species und overstory canopy cover of vege-
tation in the Black Hills of South Dakola (modified from Rumble and Anderson 1992).

Percent Proportional Winter Spring Summer Fall

Habitut CANOPY Cover area (120)* (427 (124) {193)
Aspenibirch 0- 40 0.015 0.017 06.023 0.024 0.605
Aspendhireh 41- 70 0.052 - 0,080 0.090 1036
Aspendbirch T1-100 0.018 0.008 0.002-- 0.016 0.005
Panderosa pine 0- 10 0.120 0.025-- 0.084-- 0.210 0.124
Ponderasa pine 11- 70 0.390 0317 0.433 0.335 0.342
Ponderosa pine 71-100 0.5341 (.558+ + 0.365 0.233-- 0.410+ +
Meadows 0.102 0.058-- 0.009-- 0.040- 0.036--
Oak 0-100 0.004 0.017 0 0.008 0.005
Spruce 0-100 0.006 0 0.002-- 0.024 0.005

'Differences among habitats selected versus available, wre indicated by - if used less than expected and + + il used more than expected.

‘Rample sizes (telemelry fixest are in parcntheses,
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Discussion

Over the course of a year, lurkeys varied their hab-
ital selection patterns to include nearly all pon-
decrosa pine habitats. During fall and winter,
turkevs apparently sought out ponderosa pine with
grealer than 71% overstory canopy cover: open
ponderosa pine habitats were selected by turkevs
infrequently during these scasons. Late October
to early November was when turkevs began 1o
spend inereased amounts of lime in the dense pon-
derosa pine habitats. Fall and winter habitat sclee-
tlon patterns were consistent with periods when
dicts of wrkevs were composed primarily of
ponderosa pine seeds (Rumble 1990). It is prob-
able that therma! and hiding cover were better met
in dense ponderasa pine habitats during late fall
and winter.

Habitat selection of ponderosa pine stands
reversed from summer to winter. Use of open
hahitals increased, but not significantly. However,
selection of dense ponderosa pine habitats was less
than expected during summer. Summer dicts of
adult turkevs, were comprised mostly of grass seeds
and vegetation (Rumble 1990). Greater amounts
of vegetation oceur under ponderosa pine habitats
with open canopies (Uresk and Severson 1989).
Three-fourths of Merriam’s turkeys observations in
ponderosa pine communities in Montana were pole
size slands wilth an open herbaceous understory
Jonas (1966).

Meadows were rarely selected by turkevs.
Openings in Lhe foresl are ofien utilized hy turkevs
in the southeastern United Statcs (Spcake et al.
1975), in the southwesl (Seoll and Boeker 1977).
and in Montana (Jonas 1966). Oak and spruce
habitats comprised less than 1% of the study area,
and few meaningful statistical patterns were evi-
dent. However, during vears with good oak mast
production, turkeys used ouk habitats for 2-1 weeks
in September and Oclober. This suggests that the
limited importance of oak habitats in our study was
due to the narrow distribution of oak on the study
area and irregularity of mast crops.

Aspen/birch habitats sclected by turkeys in our
study were primarily in drainages rather than
monetypic aspen habitats that occurred on some
north slopes. Winter foods of turkeys were not as
availablc in aspen/birch habitats (Rumble 1990).
However. aspen/birch habitats were used more
during spring, summer, and fall. These habitats
conlained an abundance of grasses. forbs, and
shrubs, which dominated late spring, summer, and

carly fall dicts of turkevs {Rumble 1990). Turkeys
in Utah used aspen glades (openings) as opposed
to monotypic aspen  habitats during summer

{(Bryant and Nish 1973).

Distribution of water affects habitat dispersion
palterns of Merriam’s turkevs in the southwest
{Shaw and Smith 1977, Schemnitz et al. 1985).
Spring weather conditions during this study were
dry and some aspen/birch drainages had running
waler in them. Birds increased use of aspen/birch
habitats with less than 70% overstory canopy cover
during spring, but net statistically greater than ex-
pected from random. Free-standing water mav not
be required by turkeys in all habitats (Exum et al.
1987). Outside of the spring period, we observed
turkevs al free-slanding water on fewcr than 10
occasions. The primary lactor alfecting the associ-
ation of turkeys to water reported by Schemnitz
et al. {1985) was leeding on watercress (Nasturium
officinale) during winter.

Management implications

Conflicts regarding management of the Black Hills
National Forest can only be resolved if the effects
of management actions on the wildlife species are
understood. The Land and Resource Management
Plan for the Black Tlills National Forest proposes
managing ponderosa pine habitats at 14 or 18
m?*/ha projected tree basal area when the average
dbh of the stand is 25 em. Basal area would he
higher for larger diameler trees and lower for
smaller diameter trees. During winter, Merriam’s
turkevs selected ponderosa pine hahitats with
greater than 70% overstory canopy cover and
greater 32 m*/ha basal arca. Thirty-four percent
of our study arca was winter habitat for wurkevs.
Managing ponderosa pine stands 1o 14 or 18 m*/ha
basal arca in mature stands will reduce availabil-
ity of winter habitat for turkeys in the Black Hills.
However, managing stands to 14 to 18 m*/ha basal
area wauld be consistent with summer habitats of
aduil turkeys without poults. On an annual basis,
turkeys selected the full range of ponderosa pine
habitats that occur in the Black Hills. If turkeys
are a management priority, winter habitat should
be abundant and well distributed (Hoffman et al.
1993} al lower elevations of the Black Hills.
Management directed toward maintaining habitats
in all of overstory canopy cover categories within
vegetalion types would ensure that habital needs
for wrkevs would be met as well as many other

wildlife species (Hoover and Wills 1984).
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