
22          © Intermountain Journal of Sciences, Vol. 23, No. 1-4, December 2017

whIte-taIled deer haBItat and wInter dIetS In 
the Black hIllS, South dakota

Daniel W. Uresk, USDA-Forest Service, Rapid City, South Dakota 57701

Donald R. Dietz (Deceased), USDA-Forest Service, Rapid City, South Dakota 57701

aBStract
The purpose of this study was to determine available plant production, gain a better understanding 
of white-tailed deer (Odocoileus virginianus) diets from rumen contents and to determine the 
relationship between availability of plants and diets during winter months. This study was 
conducted in the Black Hills of South Dakota in two areas, Experimental Forest and McVey 
Burn.  Available plant production was collected on the McVey burn during 1972-1973 and 
one year in the Experimental Forest in 1981, on 14 m2/ ha basal area, representative of Forest 
Management.  Microhistological analysis of white tailed deer rumens was used to identify and 
quantify diets by plant species and life forms.  Deer diets on the Experimental Forest consisted 
of 63 percent shrubs, 22 percent graminoids and 6 percent forbs.  Diets of deer on the McVey 
Burn were similar with 59 percent shrubs, 14 percent graminoids, and 12 percent forbs. For both 
study areas, five common species comprised the greatest portion of deer diets. Key forage species 
were prairie sagewort (Artemisia frigida), willow (Salix species), kinnikinnick (Arctostaphylos 
uva-ursi), ponderosa pine (Pinus ponderosa), and bluegrasses (Poa species).  Shrubs were the 
most important food items in deer diets.  Future habitat management efforts should be directed 
toward improving shrub production for white-tailed deer winter consumption.  Similarity indices 
ranged from 0 to 88 percent, an indication that some plants were highly selected or avoided by 
deer (low similarities) and other plants were consumed in similar proportions as available on 
both areas.  Rank order correlations were low and ranged from r = -0.22 on the Experimental 
Forest to r = 0.11 indicating white-tailed deer were not selecting plants in the same proportions 
as their availability.
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IntroductIon
White-tailed deer (Odocoileus 

virginianus) represent a valuable resource 
in the Black Hills of South Dakota.  Total 
annual harvest approximates 4,000 to 5,000 
animals and has generated millions of 
dollars in revenue in license fees in South 
Dakota (Petersen 1984).  Total harvests of 
white-tailed deer from 2005 through 2014 
ranged from 2,410 in 2014 to a high of 5,397 
animals in 2007 with a mean 3,085 over a 10 
year period (SDGFP 2017).  It is estimated 
that the Black Hills white-tailed deer 
hunting season generates over $2 million 
dollars annually to the economy (Deperno et 
al. 2002).

In the Black Hills area white-tailed deer 
populations have been in steady decline 
during the past few decades (Petersen 1984: 

Deperno et al. 2002).  Several theories 
have been advanced as explanations of this 
downward trend in recent years including 
degradation of habitat primarily from heavy 
livestock grazing, interspecific competition 
with elk (Wydeven and Dhlgren 1983; Uresk 
et al. 2007; Uresk et al. 2009a; Uresk et 
al 2009b; Mergen 2013), and habitat loss 
due to land development.  Average cattle 
diets in the Black Hills for both shrub and 
tree consumption combined ranged from 
20 percent to 37 percent in the northern 
Black Hills and and from 8 percent to 35 
percent in the central Black Hills (Uresk 
and Lowery 1984; Uresk and Paintner 
1985; Uresk 1987).   Livestock grazing 
management has remained essentially static 
since 1982 through 2005 with Forest Plans 
(USDA Forest Service 1983; USDA Forest 
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Service 1997; USDA Forest Service 2005) 
based on standards and guidelines, although 
some allotment management plans changed 
yearly.  Elk diets in Wind Cave National 
Park focused primarily on graminoids 
with forbs the most important forage class 
for the fall and winter periods (Wydeven 
and Dhlgren 1983).  Browse species (e.g., 
shrubs) were minor components of the elk 
diets.  However, elk were not present in the 
area when this study was conducted, only in 
later years. 

Forage, water and cover are the 
primary habitat components that limit deer 
populations and loss and degradation of 
habitat is the most important single factor in 
decline of deer populations (Deperno et al. 
2002).  As habitat is lost and/or degraded, 
deer forage and cover is quantitatively 
and qualitatively decreased, resulting 
in malnutrition, starvation, and poor 
reproductive success.  

White-tailed deer in the Black Hills, 
especially those from the McVey Burn area, 
are more migratory than those found in 
other areas and have distinct winter, spring 
and summer-fall ranges (Thilenius 1972; 
Deperno et al 2002).  Although summer 
range is important and in some cases 
critical, winter habitat and forage is the 
key factor limiting deer populations in the 
West (Wallmo et al. 1977; Deperno et al. 
2002).  Tall-growing palatable shrubs, which 
provide forage when other short statured 
forages are unavailable due to snow cover 
or of poor nutritional quality, are one of the 
most important components on winter range 
and are in many cases lacking or seriously 
depleted in the Black Hills.  A further 
ecological review of the white-tailed deer 
in the Black Hills is presented by Sieg and 
Severson (1996).

The objective of this study is to 
compare early, mid and late winter white-
tailed deer diets and forage production on 
two different study areas within the Black 
Hills (McVey Burn and Experiment Forest).  
Results from this research will hopefully 
aid in future monitoring and management 
for white-tailed deer in the Black Hills. 

Study area
The Black Hills encompasses about 

5001 km2 (USDA-Forest Service 1983) 
and is approximately 193 km from north to 
south, beginning in the northeastern portion 
of Wyoming and following the western 
most border of South Dakota.  The elevation 
within the study areas ranges from 1600 m 
to 1800 m. Precipitation during the study 
period compared to recent precipitation data 
show no significant changes. During the 
study period, average annual precipitation 
on this area was about 51 cm and 80% falls 
from April to September (Dietz et al 1980).  
Current average annual precipitation at Hill 
City, SD is 53 cm, of which 79 percent falls 
from April to September (CLIMOD 2 2016).  
The growing season is approximately 89 
days and average annual temperatures range 
from – 6.20 C to 35.50 C.

This study was conducted on two sites 
within the Black Hills: 1) the Black Hills 
Experimental Forest, which has an overstory 
of mature trees, and 2) the McVey Burn 
Area which was dominated with ponderosa 
pine (Pinus ponderosa) with few open 
meadows prior to a forest fire in 1939 and 
subsequently was dominated with immature 
ponderosa pine during the study period 
(Dietz et al. 1980).  The Experimental 
Forest is located approximately 32 km 
(20 miles) west of Rapid City and is 
dominated by ponderosa pine.  Understory 
shrubs for the Experimental Forest include 
kinnikinnick (Arctostaphylos uva-ursi), 
chokecherry (Prunus virginiana), creeping 
barberry (Mahonia repens), Saskatoon 
serviceberry (Amelanchier alnifolia) and 
common snowberry (Symphoricarpos 
albus).  Common graminoids include 
roughleaf ricegrass (Oryzopsis asperfolia), 
timber oatgrass (Danthonia intermedia), 
sedges (Carex species), Kentucky bluegrass 
(Poa pratensis), cream pea (Lathyrus 
ochroleucous) and bluebell bellflower 
(Campanula rotundifolia).  Hoffman and 
Alexander (1987) describe habitat types and 
plant species throughout the Black Hills.

The McVey Burn located northwest of 
Hill City in the central Black Hills, South 
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Dakota comprises about 8903 ha that burned 
from a wildfire in 1939 (Dietz et al. 1980).  
Prior to the fire, the area was dominated by 
mature ponderosa pine with a few small 
meadows.  Over 60 percent of the area was 
burned.  This area was utilized by white-
tailed deer primarily during the winter and 
was one of the most important winter deer 
ranges in the Black Hills.  Native vegetation 
consists of Saskatoon serviceberry Woods' 
rose (Rosa woodsii), little bluestem 
(Schizachyrium scoparium), prairie sagewort 
(Artemisia frigida), common snowberry, and 
Kentucky bluegrass.  

methodology

Vegetation Production
Herbage production was determined 

on the Experimental Forest site within 
sapling stands (14 m2/ha basal area) on 
three replicated plots during August, 1974 
(Uresk and Severson, 1998).  Six randomly 
placed transects 15 m in length were placed 
within each of the three plots.  Twelve 30 x 
60 cm quadrats were randomly placed along 
each transect.  The current annual herbage 
growth was harvested at ground level for 
each herbaceous species.  All leaves, and the 
terminal portions of twigs to the first node, 
were clipped on each shrub.  Plant material 
was oven dried at 600 C for 48 hours and 
oven dry weights obtained.  Weights were 
averaged and expressed as means per plot 
for data analyses.

On the McVey Burn, visual estimates 
and clipped standing herbage were sampled 
by species at peak production from July 
- August during 1972 and1973 from two 
randomly selected plots each year.  Using 
the weight-estimated method described by 
Pechanec and Pickford (1937), herbage 
yields were obtained by species using a 
ratio estimator.  Each plot was 30.5 m by 
30.5 m.  Ten circular hoops (0.89m2) were 
placed on each of four transects spaced 3 m 
apart for a total of 40 clipped hoops.  Visual 
estimates by plant species (green weight by 
ounces) were obtained within all 10 circular 
hoops for each transect.  One circular hoop 
on each transect was randomly selected for 

clipping herbage at ground level by species.  
All leaves and terminal portions of twigs 
to first node were clipped on shrubs and 
visually estimated.  All plant material by 
species was oven dried at 600 C for 48 hours 
and corrected to oven dry weights.  The 
ratio estimator by species = mean of actual 
clipped weights (oven dried) / mean of 
estimated weights was used for a correction 
factor.  The correction factors by species 
were multiplied for each visually estimated 
species within all hoops per plot.  Mean 
weights per plot (replicate) were used for 
analyses.

Deer Diets
Data on deer diets were compiled by 

microhistological examination of rumen 
contents from 17 deer harvested directly on 
the Experimental Forest over five winters, 
and from 40 deer harvested on the McVey 
Burn Area during five winters (December-
May). McVey burn was a wintering area 
for many deer while in the experimental 
forest few deer remained in the area during 
winter months.  With fewer deer in the 
experimental forest, harvesting deer was 
much more difficult, resulting in different 
numbers of deer harvested in the two areas. 
Deer were collected in 1967, 1969, 1970, 
1971 and 1972 for both areas.  Rumen 
samples from each deer were kept frozen 
prior to examination.  Individual samples 
were then thawed, dried, and ground through 
a Wiley mill fitted with a 1 mm screen.  All 
rumen material was washed over a 0.1-mm 
screen (Sparks and Malechek 1968).  Rumen 
material was cleared of chlorophyll and 
other composites with Hertwig’s solution.  
Microhistological examinations of the 
samples were conducted using standard 
procedure with 5 slides per rumen sample 
and 20 fields per slide under a binocular 
microscope at 100 power for identifiable 
plant fragments (Sparks and Malechek 1968; 
Rogers and Uresk 1974; Johnson et al 1983).  
Hand compounded test mixtures of plants 
were used periodically to check accuracy of 
reading slides for plant identification and to 
maintain quality control.  A similarity of 90 
percent was maintained between actual test 
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mixtures of plants and estimated values of 
plants read from slides (Rogers and Uresk 
1974).

Statistics
Data from microhistological 

examination of rumen contents were 
reported as percentages of dietary density.  
Changes by forage categories in monthly 
diets of white tailed deer were analyzed 
using one-factor analysis of variance (SPSS 
2003).  The F-protected Tukey’s Multiple 
Range Test (p ≤ 0.10) was used to perform 
comparisons among months.

Vegetation production data for each 
species and category (shrub, forb, grass, 
and tree) were averaged across years on 
the McVey Burn site (n=4).  Vegetation 
production collected in 1974 comprised the 
data for the Experimental Forest site (n =3).

Kulczyuski’s similarity index (Oosting 
1956) was used to compare deer diets 
with herbage production to determine 
degree of association.  Spearman’s rank 
order correlation (SPSS 2003) was used 
to compare the relationship of herbage 
production with deer diets.

reSultS

Vegetation Production - 
Experimental Forest

Total plant production on the Experimental 
Forest averaged 557 kg/ha (Table 1).  Shrubs 
accounted for the greatest amount (55%) 
of production with 308 kg/ha and more 
specifically, kinnikinnick provided 293 kg/ha.  
Others shrubs included American red raspberry 
(Rubus idaeus) with 5 kg/ha, Woods’ rose (4 kg/
ha) and common snowberry with 4 kg/ha.

Graminoid phytomass was 212 kg/ha 
(Table 1), 38 percent of the total production.  
Roughleaf ricegrass provided 124 kg/ha, 
followed by timber oatgrass at 47 kg/ha, sedges 
at 25 kg/ha, and bearded wheatgrass (Elymus 
caninus) with 7 kg/ha.  Other minor grass 
species were mountain ricegrass (Piptatheropsis 
pungens) at 3 kg/ha and bluegrasses at 5 kg/ha.

Forbs were the least productive (7%) 
with 37 kg/ha.  Milk vetch (Astragalus 
species) yielded 13 kg/ha followed by 

cream pea with 12 kg/ha (Table 1).  Other 
forbs included common yarrow (Achillea 
millefolium), field pussytoes (Antennaria 
neglecta) and woodland strawberry 
(Fragaria vesca) (1-4 kg/ha).

Vegetation Production -   
McVey Burn 

Vegetative production on the McVey 
Burn area averaged 684 kg/ha (Table 
1).  Shrubs accounted for the majority 
of vegetation (60%) with 408 kg/ha.  
Among shrub species, mountain ninebark 
(Physocarpus monogynus) yielded 151 
kg/ha, russet buffaloberry (Shepherdia 
canadensis) at 105 kg/ha, Woods’rose at 64 
kg/ha, common snowberry at 31 kg/ha, and 
white spirea (Spiraea betulifolia) at 29 kg/
ha were the most abundant. Minor species 
accounted for an additional 26 kg/ha of 
production.  Woody species present in the 
area but not sampled included quaking aspen 
(Populus tremuloides), prairie sagewort, 
creeping barberry, common juniper 
(Juniperus communis) and chokecherry.

Grasses and forbs accounted for 
approximately 20 percent of the production 
each.  Grasses provided 143 kg/ha, of 
vegetative production (Table 1).  Canada 
wildrye (Elymus canadensis) produced 
106 kg/ha, followed by bluegrasses (Poa 
species) at 21 kg/ha, and sedges at 5 kg/
ha.  Forbs averaged 135 kg/ha (Table 1).  
Important forbs included asters at 37 kg/ha, 
American licorice (Glycyrrhiza lepidota) 
at 21 kg/ha, northern bedstraw (Galium 
boreale) at 19 kg/ha, spreading dogbane 
(Apocynum androsaemifolum) with 18 kg/
ha, and cinquefoils (Potentilla species) at 12 
kg/ha.  

Deer Diet - Experimental Forest
Shrubs were the most important 

component in diets of deer collected on the 
Experimental Forest throughout the three 
sampling periods- early winter (December-
January), mid-winter (February-March) and 
late winter-spring (April-May) (Table 2, Fig. 
1).  Shrubs were common in white-tailed 
deer diets during the winter (December-
May) comprising 63 percent of the diet 
(Table 3).  Kinnikinnick was the most 
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Table 1.  Average plant production (Kg/ha ± SE) on the Experimental Forest (14 m2/ha basal 
area, Uresk and Severson (1998))1 and McVey Burn in the Black Hills, South Dakota.

Category Experimental Forest1 McVey Burn
 (n = 3) (n = 4)
 1974 1972-1973

Forbs
Actaea rubra     0      3 ± 2 
Achillea millefolium     2 ± 1      4 ± <1
Antennaria neglecta     1 ± 1    <1
Apocynum androsaemifolium     0    18 ± 7
Symphyotrichum ciliolatum     0    17 ± 4
Aster spp.     0      8 ± 7
Astragalus spp.   13 ± 6      0
Fragaria vesca     4 ± 3      3 ± 2
Galium boreale     0    19 ± 3
Glycyrrhiza lepidota     0    21 ± 13
Lathyrus ochroleucus   12 ± 7    12 ± 5
Potentilla spp.     0    12 ± 7 
Solidago spp.     0      3 ± <1
Taraxacum officinale     0      5 ± 1
Vicia americana     0    10 ± 4
Other species     5      1
Total Forbs   37 ± 14  135 ± 23

Graminoids
Agropyron caninum     7 ± 4      0
Bromus spp.     0      4 ± 2
Carex spp.   25 ± 5      5 ± 1
Danthonia intermedia   47 ± 2      0
Elymus canadensis      0  106 ± 18
Oryzopsis asperifolia 124 ± 88      0
Piptatheropsis pungens     3 ± 3      0
Poa spp.     5 ± 5     21 ± 9
Other species     1      7
Total Graminoids 212 ± 91  143 ± 51

Shrubs  
Arctostaphylos uva-ursi 293 ± 78      1 ± 1
Physocarpus monogynus     0  151 ± 36 
Rosa woodsii     4 ± 3    64 ± 7
Rubus idaeus     5 ± 4      1 ± 1
Shepherdia canadensis     0  105 ± 21
Spiraea betulifolia     0    29 ± 8
Symphoricarpos albus     4 ± 3     31 ± 6
Other species      2    26
Total Shrubs 308 ± 76  408 ± 89

GRAND TOTAL 557 ± 138  684 ± 113
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important shrub utilized.  Consumption 
of kinnikinnick increased to a high of 
59 percent in late winter with an overall 
winter average of 41 percent.  Willow 
(Salix species) made up 13 percent of the 
winter deer diet (Table 3).  Common juniper 
(Juniperus communis) was 5 percent of 
the overall diet.  Other shrubs were minor 
components in deer diets.

Grass presence within the overall deer 
diets ranged from 17 to 36 percent (average 
of 22 percent) (Table 2 Fig. 1).  Bluegrasses 

Table 2. White-tailed Deer Diets (% ± SE) by Plant Category for the Experimental Forest and 
McVey Burn in the Black Hills, South Dakota.
 Forest Burn
Category Early Winter Mid-Winter Late Winter Early Winter Mid-Winter Late Winte
 Dec-Jan Feb-Mar  Apr-May Dec-Jan Feb-Mar Apr-May
 n=51 n=8 n=4 n=6 n=19 n=15

Forbs      7.2 ± 0.7bd2     2.4 ± 0.3cd 5.6 ± 1.2d  13.5 ± 1.0a   8.0 ± 0.2b    13.9 ± 0.2a   
Graminoids 17.4 ± 2.0c   17.6 ± 2.8bc 36.3 ± 3.0a     17.0 ± 3.7c   5.5 ± 0.1d    23.4 ± 0.7b   
Lichen  3.6 ± 1.1a  1.4 ± 1.1b   1.5 ± 1.5b    0.2 ± 0.2b   0.2 ± 0.2b     0.2 ± 0.1b   
Shrub 65.2 ± 2.5b 75.0 ± 3.0a   32.5 ± 3.1d     50.7 ± 3.0c   69.9 ± 1.4ab 49.1 ± 1.2c   
Trees      6.8 ± 3.1abc    3.3 ± 2.0bc     2.0 ± 0.9c    18.8 ± 15.8a  17.1 ± 5.6a     3.5 ± 4.5ab  
1 Rumen sample size
2 According to Tukey's Test, means in a row followed by a similar letter are not significantly different at p ≤ 0.10.

Figure 1. White-tailed deer diets (%) during winter months (December – May) by plant 
category on the Experimental Forest and McVey Burn. 

(Poa species) were the most common 
graminoid utilized. (Table 3). Needle-and-
thread (Hesperostipa comata) including 
green needlegrass (Nassella viridula) 
provided 3 percent of the winter diet (Table 3).

Forbs were less commonly found in 
diets throughout winter, ranging from 2 to 
7 percent (Table 2).  Field pussytoes and 
cinquefoils were common forbs in the diets 
(Table 3).  Lichen comprised 2 percent 
during the winter months. Trees were of 
limited importance with 4 percent.
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Deer Diet - McVey Burn 
Shrubs were the most abundant among 

all deer diet categories on the McVey 
Burn (Table 2, Fig. 1).  Shrubs in deer 
diets ranged from 49 percent to 70 percent 
and were highly important throughout 
December-May.  Prairie sagewort was 
common constituting 36 percent of the 
diet (Table 3).  Willows comprised 15 
percent of the diet.   Other shrubs included 
kinnikinnick and American red raspberry 
with 2 percent and russet buffaloberry with 3 
percent of the diet.  

Graminoids were more dominant in 
deer diets during early winter (17%) and 
early spring (23%) (Table 2).  Bluegrasses 
comprised 9 percent of the diet (Table 3).  
Other graminoids (2-3%) included timber 
oatgrass and sedges.

Forbs were significant during early 
winter and late winter with 14 percent of the 
deer diet, decreasing to 8 percent mid-winter 
(Table 2).  Goldenrod (Solidago species) 
provided 4 percent of the diet (Table 3).  
Field pussytoes, milk vetch and cinquefoils 
were minor (2-3%) components in the 

Table 3. Mean winter deer diets (%) by plant species on the Experimental Forest and
 McVey Burn in the Black Hills, South Dakota.

 Winter White-tailed Deer Diets
 (December-May)

 Experimental Forest McVey Burn
Plant Species (n = 17)1 (n = 40)
Forbs 
Antennaria neglecta 3.3 2.9
Astragalus spp. 0.2 2.7
Potentilla spp.  1.8 2.5
Solidago spp. 0.2 4.2
Total Forbs 5.5 12.3

Graminoids  
Carex spp. 1.8 2.5
Danthonia intermedia 0.1 1.8
Poa spp. 7.2 9.4
Hesperostipa comata+Nassella viridula 2.8 0.2
Total Graminoids 21.9 13.9
Unknown lichen 2.1 0.5  
Shrubs  
Arctostaphylos uva-ursi 40.5 1.6
Artemisia frigida 0 35.9
Mahonia repens 3.7 0
Juniperus communis 4.6 0.5
Rosa woodsii 0.3 1.0  
Rubus idaeus 0.5 2.2
Salix spp. 12.6 14.8
Shepherdia canadensis 1.2 2.7
Total Shrubs 63.4 58.7
Trees  
Pinus ponderosa 3.9 15.8
1 Rumen sample size
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diet.  Lichens were insignificant in diets.  
Ponderosa pine needles provided 16 percent 
of the deer diet (Table 3).  Other tree species 
in the diets were not observed.

Deer Diet - Experimental Forest vs 
McVey Burn 

Shrubs in deer diets on the Experimental 
Forest and McVey Burn were similar during 
the winter season (December through May) 
with each comprising approximately 60 
percent of the total diet (Table 3, Fig. 1).  
Major shrubs in diets included kinnikinnick 
and willow on the Experimental Forest with 
fringed sage and willow on the McVey Burn 
(Table 3).  Graminoids were the second most 
abundant forage plants in deer diets with 22 
percent and 14 percent of the total diets on 
the Experimental Forest and McVey Burn 
areas, respectively (Table 3, Fig. 1).  Forbs 
were the least abundant forage plants in the 
deer diets with 6 percent on the Forest and 
12 percent on the Burn (Table 3, Fig 1).

Ponderosa pine needles made up 
approximately 16 percent of the total deer 
diet on McVey Burn (Table 3, Fig 1).  Trees 
were small in stature on this site (Dietz et 
al. 1980).  White-tailed deer diets on the 
Experimental Forest consisted of fewer pine 
needles within the diet with 4 percent.  The 
area had larger and more mature pine trees.  
Both areas had a decreasing trend in trees 
observed in the diet from early to late winter 
(Table 2).

Relationships between Available 
Forage Species and Deer Diets

Percent similarity between available 
herbage and white-tailed deer diets ranged 
from 0 to 88 percent.  High similarities 
indicate that deer are selecting specific 
plant species or groups in the same 
proportions as available in the areas.  Low 
similarities show that deer are avoiding 
plants for food.  Similarity indices for 
forbs, graminoids and shrubs were greater 
on McVey Burn than for deer associated in 
the Experimental Forest area.  Spearman’s 
rank order correlations were low for both 
study areas.  These relationships of available 
herbage vs deer diets on the Experimental 

Forest were, r = -0.22 and McVey Burn, r 
= 0. 11.  Correlations of each area were not 
significant at p ≤ 0.10.  This indicates that 
white-tailed deer were not selecting plants 
for their diet in the same proportions as their 
availability on both areas.

dIScuSSIon
The Black Hills are dominated with 

widely distributed ponderosa pine.  It is 
the major climax species in 7 of the 12 
habitat types described by Hoffman and 
Alexander (1987).  The study areas were 
in a Pinus ponderosa/Arctostaphylos uva 
ursi habitat type.  During late fall and early 
winter months white-tailed deer would 
migrate to the McVey Burn primarily for 
forage availability.  White-tailed deer on 
the Experimental Forest were yearlong 
residents.  Plant production on the 
Experimental Forest with ponderosa pine at 
14 m2/ha basal area (saplings) was used to 
compare with the McVey Burn area (Uresk 
and Severson 1998).  Plant species richness 
was greatest on the Burn area, however 
the number of plant species in white-tailed 
deer food items were similar with 17 
species for each area during the months 
December through May.  Shrubs were the 
most important food items in white-tailed 
deer diets during the winter months for 
both areas.  Hill and Harris (1943) reported 
65 percent of white-tailed deer diets in the 
Black Hills consisted of 23 shrub and tree 
species during October- December and 21 
shrub and tree species from January- April 
from rumen contents.  In comparison, this 
study identified 9 shrubs and trees in white-
tailed deer diets pooled for both sites, a 
significant decrease in shrub species.  This 
may be due to a reduction in shrub species 
over a 29 year period due to management 
of the resources or differences in areas 
surveyed.

Kinnikinnick was by far the most 
important shrub species in the diet of white-
tailed deer on the Experimental Forest site, 
comprising as much as 59 percent of the diet 
in winter.  Hill and Harris (1943) reported 
that kinnikinnick made up 24 percent of 
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the white-tailed deer diet during the winter 
months.  This species is one of the most 
important browse species during winter on 
ponderosa pine sites in the Black Hills (Hill 
and Harris 1943) and is the most productive 
shrub on many sites (Pase 1958; Uresk 
and Severson 1998).  It is highly digestible 
and has a high intra-cellular carbohydrate 
and mineral content (Uresk et al. 1975).  
The importance of kinnikinnick, and its 
high preference value in winter has been 
demonstrated in other studies of white-
tailed deer (Schneeweis et al. 1972; Hill 
and Harris1943).  Conversely, kinnikinnick 
was a conspicuously minor element in the 
diets of deer collected on the McVey Burn 
Area with a high of 8 percent in early winter.  
Production for kinnikinnick on the McVey 
Burn was low, however, this species has a 
high association with the ponderosa pine 
forest.

Prairie sagewort was important in deer 
diets on the McVey Burn.  This species will 
maintain a high digestibility of 60 percent 
throughout the winter while other woody 
species decrease markedly through winter 
months (Dietz 1972).  Prairie sagewort is 
high in energy, partially due to the presence 
of large amounts of essential oils (Dietz 
1972).

Ponderosa pine needles comprised a 
high proportion of the winter diets of deer 
on the McVey Burn Area.  Pine needles are 
a palatable deer food and there has been 
some concern about pine needle abortion 
with deer but no supportive information.  
The predominance of pine needles in winter 
diets of deer on the McVey Burn Area may 
have been influenced by snow cover and 
temperature, although the high percentage 
of short statured prairie sagewort in diets, 
suggests there was little or no snow cover in 
some areas of the burn.

Willows were important in deer diets 
on both areas for the winter months.  On 
the Experimental Forest willow comprised 
30 percent of the diet during early winter 
(Uresk, unpublished data), a time of 
high utilization. Willow was consistently 
found in deer diets throughout the winter 

season at approximately 13 percent in 
the Forest and 15 percent on the McVey 
Burn.  Willow is considered a relatively 
high protein forage (Dietz 1965). Willows 
are important browse plants throughout 
the Black Hills and for stabilizing stream 
banks, and providing shade to lower stream 
temperatures.  However, over-browsing and 
trampling of the riparian systems and loss 
of willows has been primarily attributed to 
livestock, although disease and insects are 
some causative factors (Froiland 1962). 
Current willow surveys are not available 
but observations of willows in the Black 
Hills indicate heavy use and trampling by 
livestock.

Graminoids were commonly used by 
deer in both study areas, during early winter 
and spring.  Hill and Harris (1943) reported 
similar results.  Cook (1972) reported that 
bluegrasses are high in nutritive value early 
in the spring, but lose their nutritive value 
rapidly during active growth.  Cool season 
grasses (needle grasses) start growth later 
but retain their nutrients with maturity.

While forbs were common components 
of deer diets throughout the winter months, 
they were more important in the diets of 
deer on the McVey Burn.  Forbs are low in 
nutritional qualities during the winter and 
generally do not furnish adequate nutrients 
after fruiting stage (Cook 1972).  However, 
forbs are a common component of deer diets 
in the Black Hills, but are not considered 
high nutritional value food items (Hill and 
Harris 1943; Dietz 1972).

Several forage species with high 
similarity indices include Solidago 
species, bluegrass, kinnikinnick, sedges 
and American red raspberry in the McVey 
Burn.  High similarities in the Experimental 
Forest included field pussytoes, while other 
plant species exhibited low similarities.  
White-tailed deer consuming forage plants 
in approximately the same proportions as 
available are considered high similarities.  
Overall, the rank order correlations relating 
availability of plants to deer diets, indicated 
that deer were not selecting food items 
in the same proportions as availability.  
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These selective differences are attributed 
to digestibility and nutrients of the various 
forage species (Dietz 1972).

Winter use of forage categories by 
white-tailed deer on both sites followed 
similar trends found in other studies, with 
grasses and forbs most important in late 
winter and spring, shrubs and forbs most 
important in fall, and shrubs most important 
in winter (Schneeweis et al. 1972; Hill and 
Harris1943).  In this study, shrubs were an 
important food component in white-tailed 
deer diets on both sites.  Fewer shrub species 
occurred in deer diets from the Experimental 
Forest and McVey burn than reported by 
Schneeweis et al. (1972).  More recently, the 
reduction in shrub and tree species in deer 
diets has been attributed to heavy utilization 
of shrubs by livestock and wildlife (Uresk 
and Lowry 1984; Uresk and Painter 1985; 
Hoffman and Alexander 1987; Deperno et 
al. 2000; Deperno et al. 2002).

management ImplIcatIonS 
and Summary

Although these data were collected over 
35 years ago, the data provided on forage 
production and winter diets of white-tailed 
deer diets provides new and additional 
information that has not been published.  
This study is helpful and informative to 
managers with respect to white-tailed deer 
habitat needs. Winter deer diets on the 
Experimental Forest and McVey Burn were 
similar.  Important forage species were 
prairie sagewort, willows, kinnikinnick, 
ponderosa pine and bluegrasses.   Shrubs 
were the most preferred food items 
consumed by white-tailed deer during 
winter months.  Methods to improve 
shrub production and other plant diversity 
and/or quantity are available (Sieg and 
Severson 1995; Dietz et al. 1980; Uresk and 
Severson 1998) and include optimizing tree 
density for shrub production by controlled 
burning geared to stimulation of shrub 
enhancement in the forest and planting 
of shrubs in key deer wintering areas.  In 
addition, management of livestock grazing 

at acceptable levels leaving 60% of herbage 
left ungrazed (based on modified Robel pole 
and visual obstruction of herbage (0.5-
inch bands) at average peak herbage) will 
provide increased benefits for improvement 
of plant resources for quantity and diversity 
(Beetle et al. 1961; Severson and Urness 
1994: Uresk and Benzon 2007; Uresk et 
al. 2009a, 2009b; Juntti 2012; Mergen 
2013).  The benefits of leaving adequate 
residual herbage, approximately 60 percent 
of average peak herbage left ungrazed are: 
1) increase plant diversity and production, 
2) decrease soil temperature and increase 
soil moisture, 3) reduce runoff of water, 
and 4) plants mature later and are healthier.  
Leaving adequate levels of residual 
vegetation throughout the rangelands 
including dry years in the Black Hills will 
provide for increased shrub diversity and 
availability, improving the resources for 
livestock and wildlife.  Such measures 
would greatly enhance winter deer range and 
lend support to a declining deer population 
((Deperno et al. 2000; Deperno et al. 2002, 
SDGFP 2017).
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