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EXECUTIVE SUMMARY

{2dziK 5F120F Q& RA @S Ndioflant dngtimbet@d drddsiarehdme NI daf | vy
white-tailed deer(Odocoileous virginianyisaaoss the entire state and mule de@docoileous

hemionu$ primarily adjacent to and west of the Missouri River breaks. Both species of deer

were nearly extirpated due to unregulated harvest and market hunting by the turn of the 20

century. Legislationreated in the 1900s and hunting seasons established by the South Dakota
Department of Game, Fish, and Parks (SDGFP) Commission allowed deer populations to recover
from historic lows. Deer hunting seasons have occureggilarlysince the 1950s, with dee

hunters harvesting approximately 95,000 deer during the recent record year of 2010.

Deer hunting is a popular and much awaited outdoor activity for many sportsmen and women
in South Dakota. Within South Dakota, approximately 61,000 residents (7.5% refsident
population) and 6,850 noresidents hunted deer in 2015, with peak deer hunter participation
occurring in 2010 when 81,478 residents and smesidents pursued deerHunting remains the
number one tool for managing deer populations across S@atkota and harvest strategies are
intended to ensure the welbeing of the species and its habitat while maintaining populations
at levels compatible with human activity and land use.

The SDGFP manages wildlife and associated habitats for their ®alséaid equitable use, and
GKS 0SYSTAlGZ gStFIENBE yR Sye2eyYSyid 2F GKS OAd
deer resources demand prudent and increasingly intensive management to accommodate
numerous and varied public demands and growimgacts from people. This plan provides
important historical background and significant biological information for the formulation of
sound deer management. Current deer survey methods and management tools are presented,
along with a thorough discussioff objectives and strategies to guide management of this
important resource into the future. This plan is intended to guide managers and biologists over
the next six years, but should be considered a working document that will be amended as new
biologicaland social data provide opportunities to improve management of deer resources in
South Dakota. Furthermore, this plan will aid in the decisi@king process of SDGFP staff and
SDGFP Commission, and serves to inform and educate the sportsmen and waordewnlers,

and other publics of South Dakota to whom it will ultimately benefit.

Current statewide models estimate 2016 preseason populatiomgppfoximately425,000[95%
Confidence Interval (C320,000¢ 530,00Q white-tailed deer andL15,000(95% CI180,000¢
150,000 mule deer. Based on habitat and social toleranasste-tailed deer and mule deer
management units will be managed to increase, maintain, or decrease populaiditisn the
Black Hills data analysis urBDGFP has estimated whttaled deer abundance for multiple
years and therefore was able to define a fm@ason abundance objective of 70,000 (65;000
75,000) whitetailed deer Allmanagement unibbjectives will be based on annual collection
and evaluation of whitgailed deer al mule deer biological data, habitat resourcegather

data, private land depredation issues, and substantial input from a wide variety of publics with
an interest in deer management in South Dakota. SDGFP will adopt harvest strategies that will
progressvely allow the whitetailed deer and mule deer population to reach these population
objectives.
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Many complex issues arise durifgetmanagement of deer, their habitats, depredation to

private property, and hunting opportunities. While not an exclusste the following topics, in

no particular order, were discussed amongst SDGFP staff and the deer stakeholder group during
plan development and include: habitat loss; antlerless deer harvest management; hunter access
to public and private lands; distribioin and allocation of hunting opportunity; landowner
preference; deer depredation; hunting regulations; social tolerance of deer and deer hunters;
and nonresident deer hunting opportunitieS.hese challenges and opportunities serve as the
foundation for he objectives and strategies outlined in the plan and will be addressed to

ensure this plan is successfully implemented.

The SDGFP will manage wHitdled deer and mule deer populations and habitats by fostering
partnerships and stewardship, and applylmglogical and social sciences. To achieve these
population goals in balance with social and biological considerations, the following objectives
have been identified: 1) Maintain, manage, establish and protect whited deer and mule

deer habitat thraughout the Black Hills and prairie deer management units of South Dakota; 2)
Manage whitetailed deer and mule deer populations by conducting scientifically based
biological surveys within South Dakota; 3) Manage wtatked deer and mule deer populations
in the state for both maximum and quality recreational hunting opportunities, considering all
social and biological inputs; 4) Cooperatively work with private landowners to resolve white
tailed deer and mule deer depredation to growing crops, stefiesetl supplies, trees, and

private property; 5) Monitor and evaluate risk and impactigfease in wildvhite-tailed deer

and mule deeherds in South Dakot®) Provide the public with access to private and public
land for quality whitetailed deer and mule daehunting opportunities; 7) Engage the public on
and evaluate whiteailed deer and mule deer research and management needs; 8) Promote
public, landowner, and conservation agency awareness of waited deer and mule deer
management needs and challengasd 9) Cooperatively work with municipalities and other
agencies in South Dakota to manage urban deer and deer vehicle colliSiomsspecific and
measurable strategies have been identified to ensure these objectives are delivered and
achieved.

Involing the public in the development of tiie { 2 dzii K 5 | -faidiDeer and MuleDeer
Management Plan, 20Xi4 n Hhag been a high priority of SDGFP. Multiple avenugsuiolic
involvement and outreackvere used irorder to engagethe public at varioustages of plan
development and to ensure opportunities for participatiamere accessible to all citizengn
2016, SDGFP conducted a public opinion survey of landowners and hunters to collect and
evaluae opinions from these publics on numerous topics tethto deer management.
Another important technique used by SDGFP to formally gather public opinion on deer
management was to develop a South Dakota Deer Stakeholder Group, which included
representation from the general public, deer hunters, private lamders, agricultural interests,
commercial hunting interests, and conservation organizations. In March of 2017, SDGFP made
the first draft plan available to the publior 30-day review and commentDue to the
overwhelming response, the SDGFP Commissitanded the public comment period to May
5, 2017. Approximately250 commentswvere formally received via email, letter, or public
testimony.
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Numerous opinions and suggestidingm the publichave been received related twense
allocation, lottery drawprocessJate season antlerless deer hunts, nonresident archery
licenses, nonresident license fees, season structures, landowner prefetandeyvnerown-
landlicenses, mandatory harvest surveyd several othersThese opinions and suggestions
were caefully consideed in identifying the managemerplan objectives and strategiesAs

with many topics pertaining to deer management, opinions vary greatly on each issue
identified, and potential solutions needed, if any. Many of the public suggestionklwexguire
changes to South Dakota Administrative Rules, which is under the authority of the SDGFP
Commission. Implementing suggested changes would therefore require following the rule
promulgation process outlined in state statute. SDGFP is mandafetldw this process,
whichensures the public has sufficient opportunity for input. Malaggninistrativerule
changes in the deer plan would not only be a violation of this statuémdated process, but it
would limit the ability of the SDGFP Commissad the public to implement changes. A
summary of all public comments and recommended changes offered by the public will be
presented to the SDGFP Commission for considergien in 2017 TheCommission will
consider all public comments and incorpagauch changessdeemedwarrantedthrough the
administrativerule making process found at
http://gfp.sd.gov/agency/commission/default.aspx

¢ K South Dakota Whit¢ailed Deer and Mule Dedanagement Plan, 201202% gAf f & SN
as the guiding document for decision making and implementation of actions to ensure deer
populations and their habitats are managed appropriately, addressing both biological and social
tolerances, while considerirthe needs of all stakeholders. SDGFP will work closely with

private landowners, public land managers, and sportsmen and women to overcome the

challenges andapitalize oropportunities regarding the future management of deer in South

Dakota.
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INTRODOTION

White-tailed deer Qdocoileous virginianignd mule deer@docoileous hemionysvere

indigenous to almost all of South Dakota prior to the American expansion west (Bevex).1957
The Missouri River was the simplest mode of transportation for thiéesarexplorers to the

Dakota Territory, and many ofélir observations indicate that both whitiled and mule deer
were abundant along the Missouri River and most of its significant tributaries prior to 1840
(Bever 1953, Popowski 1962)Ealy exploraton by Lewis and Clafikst recorded observatios

of mule deer when Captain Merriweather Lewis killed two deer at the mouth of the White River
in 1804. In 1817Constantine Samuel Rafinesqokiciallynamedthe mule deer in North
Americabased on the degiptions of two deer in Lyman County, South Dakota from field notes
later to be identified fronPatrick Gass, a member of the Lewis and Clark Expedition,
(Woodman 2038). The scientific naméemionusy S | y a-YaR ISE T I yR & & | LILINE L.
given due to tle similarity of mule deer ears to those of a mulhe scientific nameirginianus

was given to whitdailed deerdue to the general area thideer was first describe¢thear

Virginig.

By the turn of the 28 century, most deer werextirpateddue tounregulated harvest and
market hunting. Legislation createth the early 1900s essentialtjosed all deer hunting across
South Dakota except in the Black Hélsd by the 1950s deer populations hactogeredin

most areas of the state and regulatédnting seasons were reopened (Richardson and
Petersen 1974)Since 1949South Dakota Department of Game, Fish, and Parks (Shad-P)
completed deer populatiosurveygo assess anthanage deer herds (Berner 1951).

White-tailed deer arepresentlythe most éoundantdeer speciein the statewith over 400,000
currentlyfoundin all habitats acrosSouth Dakota Mule deerare less abundanwith
approximately 100,00@estricted primarily tchabitatsadjacent to andvest of the Missouri
Rver. Considering éer populations arenow found in every habitahcrosshe state deer
management in South Dakota shouldfegarded as wildlife management success story
Public demand fodeerhunting opportunities is strong, with approximated{,000deer
hunters purchasig over 2@,000 deer tags and harvesting@oximately95,000 deer irthe
recent record year of 2010Deer ppulationlevek are likely most affected bgndowner
tolerances, habitat availability, harvest rates, winter sevedtpught,diseaseand predation.

There is no question that deare clearly the species of choice for the majority of hunters in the
United StategUS) In 2006, one of every 25 Americans greater than 16 years of age and eight
of every 10 hunters hunted deer (USFWS 20112011, 109 million or 80% of the 3.7 million
hunters in theUShunted deer(USFWS 20)1 In South Dakota, deer hunting is critically
important to residents as well, with deer license salesaverageeing threetimes greater

than the combinedlicense sas of all other big game licerseSDGFhanages wildlife and
associated habitats for their sustained and equitable use, and the benefit, welfare and
Syez2eyYSyid 2F GKS OAGAT Sya 27 déekrdsdurcésidémarl | y R A
carefuland increasingly intensive management to accommodate varied public demands and
growing impacts from people. This plan provides important historical background and
significant biological information for the formulation of souddermanagement. Currerdeer
survey methods and management tools are presented, along with a thorough discussion of
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objectives and strategies to guide management of this important resource into the future. This

plan is intended to guide managers and biologists over the sigyeas, but should be
considered a working document that will be amended as new biological and/or social data
provide opportunities to improve management@éerresources in South Dakota.
Furthermore, this plan will aid in the decisiomaking process dhe SDGFP Commission, and
serves to inform and educate the sportsmen and women, landowners, and other publics of
South Dakota to whom it will ultimately benefit

HISTORICAL BACKGROUND

The passage of the Homestead Act in 1862 resulted in a massiveohBettlers into South
Dakota and had a dramatic impact oiule deer and whitdailed deer populations. As settlers
moved into the Dakota Territories, deer were harvested for food and clotbuigwere also
subject toincreased market hunting for sééments and trade. Historical records suggest that
both white-tailed and mule der were nearly extirpated from the regiaastof the Missouri

River in South Dakotaetween 1875 and 1880 (Jackson 1972). By 1900, records further suggest

both deer speciewere nearly extirpatedn the state west of the MissouRiver(Bever 1953).

Despite unregulated harvest and market hunting, deer herds persisted in the Black Hills region

but numbers wee greatly reduced. In the mitl870s Custer and Ludlow wrote thaget were
abundant in the Black Hsltegion, but by 1880 prospectors, market hunteasd homesteaders
devastated the deer herds (Bever 125.7

The demise of deer herds did not go unnoticed, and in 1883 the Government of the Dakota
Territory prohibited huting from January 1 to September 1 which helped minimize market
hunting and over harvest of deer populations (Popowski 1962). The SDGEfRatadin 1909
as legislation was passed to instate the first Governor appoiocteservation officer
(Hipschmarl959). ltwasngK 2 6 SOSNE dzy GAf (GKS Syl OldYSyi
1921), that deer began to show a material increase (Beverd938ever (1953) also noted

that in 1925, the BckLaw was amended to close deer hunting in all counties withinstigee
except those within the Black Hills, marking the first step towards rebuilding statewide deer
populations.

Hipschman (1959) reported that even with protection, deer in the Black Hills struggled to
increase wih hard winters recorded in 191¥920. By the early 1920s game counts estimated
approximately 2,000 deer in the Black Hileer populations in the state struggled to return to
pre-settlement numbers until the late 1930s when deer populations were improving in the
Black Hills Afterabovenormal rainfall in 194(the deer herd in the Black Hills was estimated
at 15,000 deer (Hipschman 1959).

27

Hipschman (1959) noted that with the onset of World War Il, all game species in South Dakota

made a tremendous resurgence with above normal raisfiatl land use change#\n example

of the returning deer numbers was evident when the legislature opened two areas of the Black

Hills to antlerless harvest in 1943. During this same season, a record number of 3,000 bucks

wasalso harvested. Theogt-war era brought changes to SDG&RI in 1946, commission
approval was granted to begin a wideale program of scientific research and management of
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game. Utilizing biologist knowledge and experience of conservation officers, improvements in
game management thniques were implemented (Hipschman 1959). In the late 1940s, four
counties were opened for deer hunting in the eastern part of South Dakota and 2,000 antlerless
permits were issued in the Black Hills. The state had provided a legal harvest of 0@ 20,0
animals in the 1948 season; the largest to that time (Hipschman 1959). Other evidence that
deer populations had made a comeback in the Black Hills by the early 1950s was the depleted
range conditions found by biologists. A drastic herd reduction weasled as surveys found

that Black Hills deer ranges were being stripped of available forage and that deer were in
danger of starvationln response to these conditiondeer feeding was implemented by SDGFP
in the northen Black Hills (Hipschman 195%).1953, despite much opposition, the SDGFP
Commission authorized a season that allowed two deer per hunter and Hipschman (1959)
reported that 31,000 hunters harvested more than 42,000 deer in the Black Hills.

Richardson and Petersen (1974) noted thattiehireduction seasons were held in 1948 east of
the Missouri River as whitiled deer had reoccupied much of the available habitat and crop
damage reports could not be ignored. By 1951, all East River counties were openday a 3
dany deet season. 1969, there had been at least one mule dbarvested in each East
River ©unty, but the reoccupation of historical range would not occur due to the lack of
suitable habitat east of the Missouri River (Richardson and Petersen 1974).

By 1965, Richardscand Petersen (1974) reported that both species of deer were reported in
all West River counties and whitailed deer were present in all riparian areas where suitable
habitat occurred while mule deer occupied the more rugged habitat. Populations lof bot
white-tailed deer and mule deer have returned to laktoric range®f South Dakota and
management of these two important species by the SDGFP continues today.

SEASON SETTING PROCESS

Managing wildlife populations within various social tolerancesitar desiresand expectations

of the general public is a challenging task. Deer hunting is a popular and much awaited outdoor
activity for many sportsmen and women in South Dakota. This high demand fortaitet

and mule deer hunting opportunitiesx@ongst the numerous deer seasons requires careful
consideration by SDGFP to provide the highest amount of hunting opportunity in the most fair
and equitable manner in accordance with current deer population management objectives.

South Dakota Codifiechlv (SDCL§nm & mm ® p 3 NDGFREGmmissian t§ 2 NR § &
establish hunting seasons for game species, including degministrative Rles ofSouth
Dakota(ARSIP§ 41:06 [itle: Hunting Seasons and Methods) specifies ruleshferfollowing:
application fo licenses; license forms and fees; possession, processing and transportation of
game; hunting requirements and prohibited methods; archery restrictions; and specific deer
season information such as open units, season dates, and license allocations.iskdtiva

rules related to these topics can be found online at
http://sdleqgislature.gov/rules/DisplayRule.aspx?Rule=41:@8@ministrative ule changes to set

deer seasons are cuméy considered by the SDGFP Commission on an annual basis, but will be
adjusted to a tweyear cycle beginning with the implementation of this management plan for
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the 2017 deer hunting season. Currently, the Special Buck deer season and all hunting season
dates are proposed in January and finalized in March, with all other deer seslssmproposed
in May and finalized in June.

The deer season setting process consists of primarily three components: 1) SDGFP
recommendations; 2) SDGFP Commission adciog;3) postSDGFP Commission action. These
components are described in detail below.

SDGFP Recommendations

A variety of informatiorand data arecollected, reviewed, and used in the development of
white-tailed and mule deer hunting season recommendasiddy SDGFP staffFrom a

workload perspective, SDGBRffsspend a significant amount of time on deer management
and deer hunting seasons largely due to the high demand by both resident and nonresident
hunters, the various deer hunting seasons and wgeups (e.g.firearm, archery,

muzzleloader), anthe challenges of findinthat balance between biological and social carrying
capacities. The process for the development of deer hunting recommendations by Staftd=P
includes the evaluation of thregroups of information biological data, harvest data, and social
data (Figure 1).

As described in thBeer Population Survegection of this plandeer biological data are
collected from aerial surveys, spotlight surveys, herd composition surveys diggion

surveys, and survival monitoring. These data are used in an integrated population model to
assist SDGFP in determining current population abundance and trends fortaitete deerand
mule deer across the state. Depending on the objectives df b#logical survey, data are
analyzed at the data analysis uaitd/or the statewide level. Strong sample sizes and
statistically valid estimates, along with loterm data trends are valuable to wildlife managers
and allow for inferences that can beagsto make adjustments to seasons (e.g., number of
licenses, tag types, season length).

Harvest data, also described in tBbeer Population Survegectionof this plan, provide useful
information on hunter and license/tag success, harvest, number pé$ tianted, hunter
satisfaction, and hunter comments. From a management unit perspective, harvesiradke
largest and most lorerm data set wildlife managers have to evaluate deer seasons. Trends in
hunter/tag success rates are used as a qualieatiray toassessleer population trends;

however, success affected by many factors other than deer population abundance so careful
interpretation is warranted. Harvest success rates are used to estimate harvest of future
license allocations, and huntsuccess and satisfaction ratings caruksedto evaluate specific
management objectives. Harvest estimatesonjunction with survival datare used in

population reconstructiormodeling to estimate abundanceHarvesestimates are considered

an additive source of mortality in evaluations of future population trends. Hunter satisfaction is
an important consideration when developing season recommendations. Though not a
guantitative measurement, hunter comments are sorted by management unit and shatted wi
SDGFBtaffsfor review. If hunters request a follow up on a question or desire an opportunity
to discuss a topic with SDGFP sadlvery effort is made to follow up witlheserequests.
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Social data, described in more detail in igizen Involvement and Outreaséction, obtained
from stakeholders (e.glandowners, hunters, generglublic, norgovernmental oganization}

is used by@DGFP to determine deer population objectives. This input constructs a list of
discussion topics for consideration in hunting season structures. SR&fthat have
conversations with stakeholders on deer management are nowréerg this information inta
customizedStakeholder Opinion Database (SOD). SOD has been used bys&iif6siRce
2015 and is a database used to store, organize, and produce reports on the feedback from
stakeholders on wildlife species. Thougiifl in its infancy, SOD has potential to assist wildlife
managers in making decisions in the development of season recommendations and other
wildlife management efforts.

One of the first and most important steps in the deer license recommendation process is to
define a qualitative managemewbjective(i.e., substantially decrease, slightly decrease,
maintain current level, slightly increase, substantially increase). This process involves SDGFP
staffs2 0 G F AyAy3 adl(1SK2f RSNDa érpdpyatichs/mahinNE 3 NRA Y 3
individualfirearm deerhuntingunits throughout the yearMultiple sources of public opinion

are used in formulating managemeobjectives and include personal contacts with landowners
and hunters, open houses, regional advisory tmegs, hunter and landowner opinion surveys,
hunter harvest surveys quantifying success and satisfaction ra@mgsothersubmitted

comments Once the datarereviewed and summarized, internslaff meetings ae then

conducted at theegionallevel todiscuss public input received regarding deer population
abundance levels, deer depredation issues, landowner tolerance, hunter comyaedts

harvest results from the previous seasomhe end result ia defined qualitative management
objectivefor each fiearm management unit

After a qualitative managemeninit objective is defined, a numerical value is assigned to that
management unit (i.e., substantially decrease = 1, slightly decrease = 2, maintain current level =
3, slightly increase = 4, substatiyancrease = 5), which is used in defining a management
objectiveat a larger Data Analysis U(IRAY seeDeer Population Survegsction) level The
first step in the development ai DAU management objective is to determine how much
weight eachfirearm unit objective contributes to the overall DAU objectivEhis step
incorporates unit harvest proportions within a DAU to weight each unit objective appropriately
because not all units within a DAU have equal harvest rdthst harvest proportions are
calculated by taking the I@ear harvest average of whitailed deer or mule deer within the
defined management unit divided by the total-$@ar harvest average for the entire DATUhe
managemenunit objective is then multiplied by the fkar averagdarvest proportion for
that unit and the sum of the weighted values for all the units within the DAU then becomes the
numerical DAU management objective. Tadl@and 2illustrate how management objectives
in eachDAU in 2016 were converted to2AU mangement objectives based on the steps
described aboveThe DAlbbjective is then assigned a lambda réte., rate of change to
population abundancedbjective based on prdetermined ranges that are realistic for most
deer herds in South Dakota (TaB)e To quantify thebjectivelambda value, the DAU
objectiveis entered intathe followinglinear regression equatio®.1456 (DAU Objective) +
0.5631 = Lambda Objectivéor example, in 2016 th&hite-tailed deerobjective for DAU 1
was 3.4 and the DAlrhbda objective was calculated @4456 (3.4) + 0.5631 = 1.06 lambda
objective
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Tablel. Formulation otthe 2016 whitetailed deer DAUnanagement numerical objectigeising 18year average harvest proptions.

DAU 1 Unit Data 20A 53A 53C 35A 35C 35L
Objective Harvest Proportions 18.5% 22.5% 28.3% 14.8% 15.6% 0.3%
34 Unit Objectives 5 3 3 3 3 4
Weighted 092 068 085 044 047 0.01
DAU 2 Unit Data 15A 15B  49A  49B
Objective Harves Proportions 30.4% 26.0% 22.1% 21.5%
24 Unit Objectives 2 2 3 3
Weighted 061 052 066 0.64
DAU 4 Unit Data 02C 11A 11B 21A 21B 27A 27B 39A 39B 41A 50AB 65A 67A
Objective Harvest Proportions 4.1% 4.6% 6.6% 9.9% 57% 3.0% 10.6% 6.9% 5.8% 125% 24.4% 1.1% 4.9%
4.0 Unit Objectives 4 4 4 4 4 4 4 4 4 4 4 4 5
Weighted 0.16 019 026 039 023 012 042 027 023 050 098 0.04 0.24
DAU 5 Unit Data 02A 24AB 31A 58AD 64A
Objective Harvest Proportions 17.5% 23.5% 21.5% 14.7% 22.8%
3.8 Unit Objectives 3 4 4 4 4
Weighted 053 094 086 059 091
DAU 6 Unit Data 16A 33A 36A 38A 54A 59A 59B  63A
Objective Harvest Proportions 11.6% 20.5% 6.6% 14.5% 17.5% 7.6% 9.1% 12.6%
3.3 Unit Objectives 4 3 3 3 3 4 3 4
Weighted 047 062 020 044 052 030 0.27 0.50
DAU 7 Unit Data 30AB 45A 45B 45C 45D  60A
Objective Harvest Proportions 39.4% 14.8% 6.1% 0.8% 1.8% 37.1%
3.4 Unit Objectives 3 3 4 3 4 4
Weighted 118 044 024 002 0.07 149
DAU 8 Unit Data 04A 07A 08A 10A 12A 13A 14A 17A 25A 34A 37A  40A 51A 56A
Objective Harvest Proportions 13.7% 4.7% 4.7% 10.0% 4.2% 13.7% 4.0% 7.7% 42% 41% 4.7% 82% 87% 7.5%
3.6 Unit Objectives 4 4 5 3 4 3 3 4 4 5 5 3 3 3
Weighted 055 019 024 030 017 041 012 031 017 020 024 025 026 0.23
DAU 9 Unit Data 03A 26A 28A 47A  57A
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Objective Harvest Proportions 27.2% 20.6% 20.4% 13.9% 17.8%

3.6 Unit Objectives 4 3 3 4 4
Weighted 1.09 062 061 056 0.71
DAU 10  Unit Data 05A 18A 22A 23A 29A 32A  48A  55A
Objective Harvest Proportions 8.2% 20.8% 16.0% 10.0% 8.3% 11.4% 14.6% 10.7%
4.1 Unit Objectives 4 4 4 4 4 4 5 4
Weighted 033 083 064 040 033 046 073 043
DAU 11  Unit Data 01A 06A 19A 42A 43A 44A 46A 52A  61A 62A
Objective Harvest Proportions 13.1% 12.6% 6.5% 18.0% 10.6% 4.8% 10.6% 8.4% 7.0% 8.3%
4.0 Unit Objectives 4 4 4 4 4 4 4 4 4 4
Weighted 052 050 026 072 042 019 043 034 0.28 0.33




Table2. Formulation otthe 2016 mule deer DAanagement numerical objectig@ising 18year average harvest proptions.

DAU 1 Unit Data 20A 53A 53C 35A 3BC  35L
Objective Harvest Proportions 9.4% 18.0% 24.0% 27.8% 19.1% 1.8%
5.0 Unit Objectives 5 5 5 5 5 5
Weighted 047 090 120 139 0.95 0.09
DAU 2 Unit Data 15A 15B  49A  49B
Objective Harvest Proportions 29.6% 9.6% 25.7% 352%
5.0 Unit Objectives 5 5 5 5
Weighted 148 048 128 1.76
DAU 4 Unit Data 02C 11A 11B 21A 21B 27A 27B 39A 39B 41A 50AB 65A 67A
Objective Harvest Proportions 9.4% 3.9% 2.9% 9.0% 43% 65% 122% 9.0% 6.9% 11.7% 21.6% 0.8% 1.7%
5.0 Unit Objectives 5 5 5 5 5 5 5 5 5 5 5 5 5
Weighted 047 020 015 045 021 033 061 045 035 059 1.08 0.04 0.09
DAU 5 Unit Data 02A 24AB 31A 58AD 64A
Objective Harvest Proportions 25.6% 7.0% 35.9% 16.6% 14.9%
5.0 Unit Objetives 5 5 5 5 5
Weighted 128 035 180 083 0.74
DAU 6 Unit Data 16A 33A 36A 38A 54A 59A 59B 63A
Objective Harvest Proportions 6.8% 4.9% 21.4% 25% 15.3% 35.6% 25% 11.1%
4.6 Unit Objectives 4 4 5 4 4 5 4 4
Weighted 027 020 107 010 061 178 0.10 0.44
DAU 7 Unit Data 30AB 45A 45B 45C 45D  60A
Objective Harvest Proportions 27.1% 23.6% 6.7% 1.0% 2.8% 38.8%
5.0 Unit Objectives 5 5 5 5 5 5
Weighted 136 1.18 033 005 014 194
DAUS Unit Data 04A 08A 10A 12A 13A 14A 17A 25A 34A 37A 40A 56A
Objective Harvest Proportions 2.6% 0.5% 0.4% 3.0% 49.2% 10.4% 27.9% 0.3% 0.9% 03% 29% 15%
4.9 Unit Objectives 5 5 5 5 5 4 5 4 5 5 5 5
Weighted 0.13 003 002 015 246 041 140 001 005 0.01 0.14 o0.08




Table3. Categorical objective values based on qualitative objective.

Qualitative Objective Unit Objective DAU Objective Lambda Objective

Substantially decreas 1 1.0-15 0.7-0.8
Slightly decrease 2 1.5-25 0.8-0.9
Maintain 3 25-35 09-1.1
Slightly increase 4 3.5-45 1.1-1.2
Substantially increase 5 45-5.0 1.2-1.3

Once the lambda objective is defined, integrafapulation models in PopR anddel
spreadsheet models are used torggate population projections for each DAU (lambda and
abundance estimates) based on madeglinputs €.g., adult female survival, adult male
survival, juvenile survival, fawn survival, reproductive rates, and herd composition rafios)
projected (modégenerated) and objective lambdas are then compared and future antlerless
harvest strategies are manipulated to achieve the desired lambda objective rate derived from
the DAU management objectivéntlerless harvest is assumed to be additive and the rermb
of antlerless deer added or removed from the population is calculated at the DAU level and
then distributed to the unit level in accordance with the defined unit objectiVareeyear
average harvest success rates are calculated for all previouslylicsese types within the
management unit and license combinations needed to achieve unit level antlerless harvest
recommendations are selected for future harvest season license recommendaiibrns
process is repeated for all mule deer and wkaded deer managementirearm management
units across the stateFirearm hunting managemeniit andDAUpopulation objectives for
both mule deer and whitgailed deer in 2016 can be found in Figures.2
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- Substantially Decrease - Maintain Current - Substantially Increase

- Slightly Decrease |:| Slightly Increase l:l Not Assessed

Figure2. 2016 Souh Dakota mule deer hunting unit objectives.

- Substantially Decrease - Maintain Current - Substantially Increase

- Slightly Decrease I:] ightly | C] Not A

Figure3. 2016 South Dakota mule deeafa AnalysisUnit objectives.
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- Substantially Decrease - Maintain Current - Substantially Increase
- Slightly Decrease - Slightly Increase - Not Assessed

Figure4. 2016 South Dakota whitiiled deer hunting unit objectives.

Il s ially D I maintain Current [Jll Substantially Increase

- Slightly Decrease - Slightly Increase

Figure5. 2016 South Dakota whitiiled deerData AnalysisUnit objectives.

Each of the four SDGFP Wildlife Division administrative regions work closely with big game
program staf§, human dimension specialists, harvest survey cootdmand GlStaffsto

assemble and present available information to regional biologists and wildlife managers, local
conservation officers, wildlife damage specialists, and othersst&fich administrative region
0KSY &adzoYAGA | & NB®heGommissindRO@MmMesddtiRn aildh 2 y £
Development (CRD) group, which corresponds with appropriate harvest strategies to meet deer
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population objectives. Comprised of regional terrestrial resources supervisors, senior
biologists, and administrators, the DRjroup meets -8 weeks before each Commission

meeting to review all regional recommendatiossd develop recommendations for

consideration. The wildlife program administratemsd senior big game biologigten meet

with the SDGFP Secretary, Wildlifeiflan Director, and Wildlife Division Deputy Director to
present the recommendations for consideration that were formulated by the CRD group. A
final decision is made on a SDGFP recommendation and presented to the SDGFP Commission in
the form of an actiorsheet for consideration by the Commission. Any changes to the formal
SDGFP recommendation from regional recommendations or the recommendations for
consideration from the CRD group are then communicated back to the CRD group and regional
staffs.

SDGFP @omission Action

Acting within its legislative mandates, the SDGFP Commission serves as the advocate and liaison
between SDGFP and its stakeholdetise people of South Dakot@nd nonresident visitors

The Commission consists of eight members, who are iapgeb by the Governor for four year

terms and shall be comprised as outlined belo@CL 81-2-2.

SDCI8 41-2-2. Political affiliations of commissioners=armer membersResidence

and gross income requirementNot more than four of the game, fish @parks
commissioners may be members of the same political party, and, at the time of their
appointment, at least four shall be farmers actually residing on a farm, engaged in
agriculture, deriving at least twthirds of their gross annual incomes from giar

livestock production or both, and interested in wildlife conservatitrthe time of their
appointment three commissioners shall reside west of the Missouri River and five shall
reside east of the Missouri River.

Annually at each Commission meetingVlay,SDGFP presents recommendations for adoption
as an official rule proposal for all deer hunting seasons, except for hunting season dates and
Special Buck whidhre proposed at the Januagommissiomrmeeting. TheSDGFEommission

has the flexibilityto change the recommendation in any fashion they determine appropriate or
to simply take no action, which results in no change to current administrative rule.

Once the Commission adopts a formal proposal, the proposal is then open for public comment
for one month or until the next Commission meeting. Commission proposals available for
public comment can be found online lattp://gfp.sd.gov/agency/commission/default.aspAt

is during ths time period that the public can review all proposals and proe@iamens.

Individuals can provide written comments &DGFEommission rule proposals by sending

them to 523 East Capitol Avenue, Pierre, SD 57501, or via emaltitofo @state.sd.us Public
comments received by the Commission and SDGFP indicating full name and city of residence
are entered as part of the public record

TheSDGFP Commissitakesformal action on all rule proposa¢t the Comnissionmeeting
following the public comment periadin addition, the Public Hearing portion of the
Commission meeting provides those attending the meeting the opportunightme comments
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with the SDGFP Commission on the specific rule changes schealufedlfization. A rule
change that receives a minimum of five supporting votes from the eigdrhber Commission is
accepted for rules adoption. Fewer votes mean that the proposal has been rejected and the
season will remain the same as the previous yeathe SDGFEommission can amend the
proposal within the scope of its intent

Theproposedrules are submitted to the South Dakota Legislative Research CAuRGaNd

are thoroughly reviewed for legality, form, and styl&.small business impastatement form is
completed and submitted to the South Dakota Bureau of Finance and Management (BFM)
indicating changes to fees and license numbéfigjure 6 shows a model as to how the
Commission formally adopts changes to administrative rule.

PostSDGP Commission Action

The final rules adopted by the SDGFP Commission rules are again reviewed by LIRCfirzadd t
rules and minutes of the public hearing are sent to the Interim Rules Research Committee
(IRRC), where the Wildlife Division Director origiese formally presents the materials.
Following acceptance by the IRRC, the final rules and certificate of acceptance are then filed
with the Secretary of State. Administrative rules may be implemented a minimum of 20 days
after the final rules and ceiftcate of compliance are filed with the Secretary of State (Figure

The season setting process is a very diverse process involving multiple steps from start to end.
Once the formal procedure is complete, SDGEFsfollow up with the public via nesv

releases, social mediand direct emails to those signed up to receive SDGFP natifications.
Finally, appropriate updates are made to the SDGFP website, applications are printed, and
applicants can start applying for limitettaw licenses in hopes obtaining their desired deer
license(s) for the upcoming fall hunting season.
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Department Recommendation

!

Present to SDGFP Commission

!

Submit Proposed Rules to LRC and BFM ——
) ) ) 1. Noted Changes to Administrative Rule
LRC (Legislative Research Council) — [ 2 Fiscal Impact ]
BFM (Bureau of Finance & Management)

Publish public notice atleast 20 days prior to
public hearing in 3 newspapers of general

circulation within the state.

> Held at next scheduled commission meeting ]

PUbIIC Hea"ng - [ > Oral and written testimony

!

. 1. Adopt as proposed Considerations:
Formal Action —— | 2. Adopt as modified > Public Input
3. Reject proposal > Department Recommendations

> LRC Comments

Figure6. SDGFP Commission process for establishing hunting season regulations.

GFP Formal Action

!

Submit Final Adopted Rules to
Legislative Research Council

!

/\ Send to Interim Rules Review Committee (IRRC)

) |
5 Present and Acceptance by IRRC 7‘
| Presented by Wildie Division Director |
o |
a Filed With Secretary of State
Y
s |

\/Rule Effective 20 Days After Secretary of State Certifies

Figure7. PostSDGFP Commission admiirsisve rule promulgation process.
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DEER HUNTING

5SSN) KdzydAy3a Aa GKS T2dzyRI (i A Pebratethe masthdught | Y S NA
after game species in North Amerjagith approximately D.9million hunters nationwide
pursungdeer in 201(UFWS2011). [@er huntingisthe most popular type of hunting

compared to all other species combinezhdin 2011deer hunters contributed an estimated

15.9 billion dollarsationally, more than any other hunter segment)(S Department of Interior
20117). Within South Dakota, approximately 61,000 residents (7.5% of the resident population)
and 6,850 nosresidents hunted deer in 2015, with peak deer hunter participation occurring in
2010 when 81,478 residents and nogsidents pursued deerHunting remainghe number

one toolfor managing deer populations across South Dakota and harvest strategies are
intended to ensure the welbeing of the species and its habitat while maintaining populations
at levels compatible with human activity and land use.

Historical Harvest

South Dakota hunting seasons have changed over the years in response to deer population
levels, habitat conditions and social demands (TdhleSeason structures began to take shape

in 1929 with the regulated Black Hills deer season offgtiagover 2,000 licenses to resident
hunters. The later creation of the East River deer season in 1947, and the West River Prairie
deer season in 1952, introduced regulated hunting seasons to the rest of the state. Over the
years, these three general deseasons took on various boundaries and were split into

different harvest management units to focus hunting pressure where deer populations needed
to be reduced (Richardson and Peterson 1974, Appendix A). Throughout the 1940s and 1950s
licenses were aviaible overthe-counter and in most cases were unlimited. In 1959, SDGFP
began limiting hunting permits fazach hunting unit in the East River deer seadolowed by

similar restrictions foiWest Rivedeer unitsin 1964 The Black Hills season hadiomted buck
licenses until recently, but began limiting antlerléisenses in the 19 Through the 1970s,

data including landowner tolerance levels, population trend data, llak kill ratios, hunter
reporting, andreproductive information fronvehick-killed deerwere used to manage deer
populations within each of these general regions (Richardson and Peterson 1974). During the
early 1980s deer numbers increased across the statd by 1985 the number of licenses

offered exceeded hunter demand whé®0,000 licenses were authorized and only 95,000

were sold (Rice 1985). Total licenses issued across the state for all seasons have steadily
increased since 1999 from just over 75,000 to slightly less than 130,000 in 2010. Even more
drastic is the increse in total tags issued as it has increased in the same time frame from
85,000 to over 200,000. Harvest reached asiadé high of nearly 95,000 deer in 2010,
approximately 15% of which were mule deer. In recent years the harvest and license sales have
returned to levels much similar to those seen in the late 1990s, with statewide total harvest of
just under 63,000 and statewide license sales just under 100,000 (with the majority being single
tag licenses).

The statewide proportion of mule deer in thatvest has always been small in comparison to
white-tailed deer harvested in South Dakota, but mule deer are a significant resource in the
western portion of the state. In 195¢he statewide harvest was comprised mostly of white
tailed deer, with mule der making up only 4% of the harvest (Jackson 1972) and concentrated
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along the Missouri River breaks. Statewide wAtdtibed deer harvest rarely reached 50,000
animals until 2000 when it began to rise to a peak in 2010 of nearly 80,000 deer @igure
Mule deer harvest reached a peak of nearly 17,000 in 1993 and again nearly 18,000 in 2009
(Figure8). In 2015, whitdailed deer harvest was approximately 42,000 deer, while mule deer
harvest was approximately 6,000 deer statewide (FigiréMule deer havest within the West
River deer season increased to an average of 40% of the harvest fror2Q29{Figure®).

Table4. Timeline of important events during the development of dieerhunting season
structures in South Dakota.

South Dakota Deer Seasons

1883 Dakota Territories prohibited hunting from JanuaryS3eptember 1

1909 Initiation of the Game, Fish and Parks as the @ishservation officewas instated

1911 Buck Law passed

1921 Buck Law amended

1925 Buck Law mendedto prohibit deer hunting in all counties of the state except th
Black Hills

1929 Black Hills regulated deer season initiated

1947 Creation of the East River deer season

1949 Commission structure initiated and given regulatory power by the |egie

1952 Creation of the West River deer season

1959 Initiation of harvest reporting

1976 Statewide Archery season established

1983 Restrictions on hunters only acquiring either an East River or a West River lic
but not both, were discontinued.
A total of 8% of all West River licenses were reserved fosrasiglents.
Nonresidents were able tpurchase arkast River licender the first time ever.
Nonlandowners were able to purchase an East River license every year, rath
than every othe year as previously allowed.

1990 Youth season established

1991 Muzzleloader season established

2008 Mentored youth season established
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Statewide Mule Deer Harvest
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Figure8. Statewide nule deer and whitdailed deer harvest1990-2015.

18




West River Harvest by Species
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Figue 9. West River deer sson harvest by species and s&3902015.

Black Hills Firearm Season

The season dates for the Black Hills deer season wererlmer 1-20 from 19291953,

restricting hunters to harvest one buck with 2ipts on one antler or better (Tab®. In the
1930s1940s, the norresident licenses made up betweer6@o of the total licenses issued for
each firearm season in the Black Hills (Rice, unpublished). In 1944, antlerless seasons were
initiated with openirg dates in the late November or December time frames. Estimated harvest
in 1943 was just over 3,000 deer and rose to a peak of 19,000 deer in 1948 (Fgukarvest
peaked again to a ongearsubstantiahigh of 42,000 deer in 1953 as multiple taggevissued

for each license to reduce a quickly growing deer population inciting a multitude of landowner
damage complaints (Hipschman 1959). This same year the season dates were extended to
include the entire month of November (TalBg Licenses peakeid 1969 at just over 28,000
allowing a harvest of 15,200 deer in the Black Hills. Licenses and harvest gradually declined
until 1993. In the next 5 years licenses were cut in half increasing the hunter harvest success
rates dramatically.

In the mid1970s the season structure began to stabilize offering unlimited buck licenses and

limited antlerless licenses that were distributed within each subunit (SDGFP 2008). In 1990,

over-the-counter tags were issued for specific sex and species of deer in ttie Hilis resulting

in the harvest of 3,720 whittailed deer and 1,147 mule deer. In 1996,-pdint or better

restriction was placed on the buck licenses due to hunters asking for better quality buck

availability in the Black Hills. This same year taekBHills buck license distribution became

limited at nearly 8,400 licenses and hunters had to draw their licenses rather than purchase

them over the counter as previouslji@aved. The season structure remained the same through

HNnoX gAGK GAYNINSRAIQGIYEREFEEIE SNNSTES ao Mr YIS Ay 3

YSIENI & y>nnn RdzZNAYy3I GKIFIOG GAYSO Ly Hdessn 3 (0KS
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replacing the tweseason structure (Buck season and Special Antlerless season). In 2007, the 2
point antler restrictions were removed andrefld R A G K Gl ye RSSNBYeal ye
Fyif SNI S aantleReSsSWNitetadr YIRA GBSy & S & Sindel®IBharvest and y O P

license numbers have declined to just over 3,500 licenses and 2,300 harvested deer in 2012

(Figure 10. This decline in available licenses allowed deer populations to rebound and overall

hunter harvest success rates increased from 48%wver 70% from 1998015 Figurel0). See
AppendixBfor species and sespecific harvests in the Black Hills firearm deer season.

Black Hills Deer
o 45,000 80%
@ 40,000 i ‘+ 70%
a 35,000 —! —1 60%
3 30,000 I T W7 | - v, - 50%
= —\—7——% S} .
5 2500 I Ay e
B A 3 N - 30%
@ 15,000 J LS ANV 0
% 10,000 I\ I" A \\ - 20%
T JN \/V VYN _ A AT | 10%
5,000 ~ —r N — VN’ S
0 - - 0%
© ') "2 A % ) 2] N A 2l ©) ) N2 QA >
v » ) O \e] \e) © A A > > Y Q O %
S S S R AN - D DA D
Year
e Harvest —|_jcense Sales Success per License

FigurelO. Black Hilld§irearm deer harvest and license sales, 1:2295.

East River De€eason
| dzy Ay 3 Ay GKS SFaGSNYy LR2NIA2Y 2F {2dzikK 5F1240
FYR NB2LISYSR Ay mMpntI gKAOK AYAGAFGSR || ao022Y
which only nine seasons were held from 194959, and unlimitedicenses were offered to
hunt within designated open counties (Popowski 1962, Tabldbgse seasons were meant to
diminish deer depredation issues within designated areas. In some years all 44 counties were
open, and other years only 4 counties wergeo, or the season was closed completely. These
early seasons incited poor hunter distribution as there was no regulation as to where the
hunter could use the license and no limit to the number of licenses. The initial seasons were
restricted to shotgunsintil 1952. In 1959, licenses became limited and each of the 44 counties
were considered separate management units with specific license distribution, and rifles were a
legal weapon in the 14 counties closest to the Missouri River, ultimately phasirsiotgns
by 1963 (Jackson 1972). Hunters were restricted to hunting in the specific county that they
applied for allowing more control over hunter distribution. License salesdch county
ranged from 28400 enabling more controlled hunter distributicand minimized competition
between hunters (Popowski 1962). Buck only seasons were held in 21 of the southern counties,
FYR alyeé& RSSNE &aShkazya ogSNB KSEtR Ay GKS NBYI A
seasons held in 1940s and 1950s were theévie days long around the beginning of
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Table5. Major events and season date changes for the BlackflidEm season19292016.

Black Hills Deer Firearneg8son

1929 Black Hills regulated deer season initiated

19291953  November1-20

1944 First antlerless season in the Black Hills (Janud) 7

19531954  November 330(¢ I ye&rt R¢ Hkf)eé S

19551959  1st Saturday in Novembetast Saturday in November

1960 2nd Saturday in Novemberlst Saturday in December

19611964  November 130

1968 November 12nd Sunday in December

19691980 November 130 (Buck tag thedany ceer€ after
November 25)

1983 Nonresident hunters can apply for 8% of the available
Black Hills licenses

19811989  November 330 Buck Season

19901995 November 115 Antlerless Units
and Noember1-30 Buck Season

1996 Buck licenses become limited

19962004 November 1619 Specific Antlerless Units, November 1
30 BlackHillswide

19962006  Point restriction on buck tags that required two points
better on one side

20052016  November 130

December until 1958 when it became a niday season. In 1959, licenses were distributed on

a firstcomefirst-served basis and landowners that wished to hunt in the county that they
owned land were given firsthance at 50% of the licenses available during an early application
period (Popowski 1962). These limited license hunting units also enabled more useful and
reliable data to be gathered from hunters and their harvested animals (Popowski 1962). Deer
harveg during the East River season started slowly with only 28000 deer harvested during
open seasons in the 1940s and 1950s (Figdye Harvest remained at 7,08)000 deer from
19721981 Deer numbers began to increase in 1983 and several of theatsihs on license
sales were removed to increase harvest. For example, hunters could now obtain both an East
River and West River license within the same year, and the East River license could be
purchased every year rather than every other year (R8&5)L By 1989, harvest climbed to
nearly 30,000 deer, and in 2006 it climbed again to just over 41,500 deer (EiHurgince

then, license numbers and harvest have mostly declined to 27,000 licenses sold and 17,000
harvested deer in 20155eeAppendixBfor species and sespecific harvests in the East River
deer firearm season.

21



East River Deer
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Figurell. East Rivefirearm season deer harvest and license saleS12915.

Table6. Major events and season dathanges for the East Rivirearm seasonl947-2016.

East River Firearm Season

1947 East River regulated deer season initiated asday season

1959 Hunting units and limited permits initiated for East River deer seasons

19681981 4th Saturday in Nvember- 1st Sunday in December

19821983 4th Saturday in November2nd Sunday in December

19841985 4th Saturday in Novemberlst Sunday in December

1985 Nonresident hunters can apply for 8% of the licenses

19871996 Last Saturday in Novembels Sunday in December

1997 3rd Saturday in NovembemNovember30

19982002 3rd Saturday in Novemberlst Sunday in December

2003 November15-30

2004 November 20 December 5

20052008 3rd Saturday in Novembetst Sunday in Decembemrly deeg converts to
"any antlerless" and any whitetail" converts to antlerlesswhitetail" for the
1st week in Deemberand the first weekn January

20092012 3rd Saturday in Novemberlst Sunday in Decemberarly deeg converts
to "any antlerless" and any whitetail" converts to antlerlesswhitetail”
valid for 9 consecutive days beginning the Saturday following Christmas

20132016 Saturday prior to Thanksgiving for 16 consecutive days and an antlerles

season valid for 9 consecutive days beginning the Satdadlayving
Christmas.
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West River Deer Season

The West River deer firearm season began i2@bh season dates of Novembeis1l

restricting harvest to buck only, along with a Missouri River area hunt with season dates of
December&vp B®RARNSNE KI NIBSad 6 wA R4 MRS .2UAtI 1999R t S G S NE
hunting unit structure changed almoahnually, with units closed to hunting some years and
portions open the next (Appendix A). In 1964 the West River deer season boundaries mirrored
the East River deer season boundaries and were defined on a county basis (Richardson and
Peterson 1974). Huiing unit boundaries continued to change along with season dates for
specific areas, but the county specific harvest limits remained and became more specific as
time progressed (Appendix A). Antlerless deer seasons began to appear in the West River deer
season around 1970 for most counties (Ross 1972). Starting in 1985 an esta®lisbfettie

West River licenses were added for a@sident hunters, marking the same year the West

River deer season had a significant increase in license sales. The miirmest River deer
harvested wasround 4,0005,000 in the 1956, and harvest continued to increase until 1993

and 1994 when it reached approximately 25,500 harvested deer (FiQreAfter a decline in

2000 when harvest dipped to around 14,500, haruasteased to a record of 32,500 in 2009.

Since then licenses and harvest numbers have declined to around 20,000 licenses and 15,500
harvested deer in 2015 (Figui®). SeeAppendixBfor species and sespecific harvests in the

West Rivedeer firearm sason.
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Figurel2. West Rivefirearmharvest and license sales, 198@15.
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Table7. Major events and season date changes for the West Riearm season19522016.

West River Firearm Season

1952 West River regulated deer season initiated with seasons runn
November1-5 in most areas West of the Missouri River and
De@mber6-15 in the Missouri River breaks

19581960 Nowember1-11dany deere, November12-25 éBuckOnlye (spike
or larger)

1961-1965 Nowemberl1-5 Onedany deere, November6-12 Oned uckh y f
deer with2 or more points on one antler and Octobei31 cany
deerg

1964 Hunting units and limited permits initiated for West River deer
seasons

1966 October 1-28 and Deember1-31

1967 October28-November5 and Noember24-26 and Segmber
25-October 25, and Noember11- Dee@mberl17

1968 November13-21 and Noember29- De@mberl

1970 Antlerless seasons began

1971 Nowember13-21

19721975 2nd week and last week in November

1976 2nd week in November

19771979 2nd week and last week in November

19801981 Last week in November

19821985 2nd Saturday in Novembetast Sunday in November

1985 Nonresident hunters can apply for 8% of licenses

1987 2nd andlast week in November

19882002 2nd Saturday in Novembetast Sunday in November

2003-2008 2nd Saturday in Novembetast Sunday in November
Antlerless tags valid during Antelope season in October and ¢
Antlerless season the last Saturday in Decemlst Sunday in
Jaruary @any deeé anddany whiteli | detrgagsconvert to
antlerless tags)

20092012 2nd Saturday in Novembetast Sunday in November and an
Antlerless season valid for 9 consecutive days beginning the
Saturday following Christmasafy dee€é and cany whitetailé
deer tags convert to antlerless tags in this late season)

20132014 The Saturday 12 days prior to Thanksgiving for 16 consecutiv
days andantlerless season the Saturday following Christmas f
consecutive dayfly antlerless tags valid dag the late
antlerless season)

20152016 The Saturday 12 days prior to Thanksgiving for 16 consecutiv

days
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Archery DeeSeason

The Archery season began in 1953 in the Black Hills and 1956 in the East and West River regions
(TableB). The West Rivarchery season originally ran the last half of October while the East

River archery season encompassed late November into Decembehnery Deeharvest was

around 1,000 deer until 1980. In 1983, archery permits were valid statewide for either sex and
either species for residentsand ndhB a A RSy (1 & @ CKSNE gl a taz |y .
could be purchased in specific units (Rice 1985). Archery harvest remained between 1,000 and
3,000 deer from 1982000, more recently peaking at nearly 10,@8erfrom 20052010

(Figurel3). License sales remained fairly constant at just over 10,000 licenses frori 9982

When an increasing interest in thgchery season began to appear, the sales of these unlimited
licenses increased from around 11,000 tpemk around 28,000 in recent yeaFagurel3).

Archery Deer Harvest and License Sales
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Figurel3. Archery Deeharvest and license sales, 198615.

Muzzleloader DeeBeason

TheMuzzleloaderDee S| a2y o6S3ty AY mMdbddm SAGK olabp al ye

to residents with a harvest of 11#eer (Table 9). Residents were allowed up teéh

muzzleloader licenses and the season ran the second week in December. In 2001, residents

were able to apply for licenses in the first and second draw, and thémresidents and non

residents were able to purchase lefevlicenses up to a maximum of thréeenses per hunter.

In 2002, the season was extended and ran till the end of January. By 2003, just over 1,000

licenses were available to hunters and distitiéd in nearly every county across the state. In

2004, ahunter could have a maximum of fimeuzzleloader licenses. In 2005, license allocation

went down to only one license per person but total license numbers were made unlimited and

valid statewide. Rissameyeatt  y& RSSNE f AO0SyasSa o6SOFYS | @I At

0KSe KIFIR G2 OK22a$S G2 lLLJXe F2NJ GKS nnann 4Gl ye

licenses. Prior to 2005 nenesidents could only purchase leftover licenses, but &@05 non

residents were able to purchase licesseom the unlimited number of antlerless deleenses
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Table8. Major events and season date changes for Atehery Deeseason19532016.

Archery Season

19531971 Initiation of Black Hills archery season opening tHeSaturday in October
and running for 2 weeks

19561960 Initiation of prairie archery season open the month of October and
December

19611964 East and West Rivarchery as separate seasons with West River openi
October1 and East River opening Norber 1

19651975 West River opening Qaber 1and East River opening the first Saturday
November

19721975 Black Hills archery season opapi@cbber1

19761993 Archery became a Statewide seasdates of Oabber 1 - Deember31

19942004 Statewide season opening th& &aturday in SeptembeDecember 31
with an antlerless season from Januar@1l Antlerless deer licenses wer
allocatedat the unit level gany deeé licenses convert to antlerless deer
licenses for this late season)

2005 Unlimited single and double tag antlerless deer licenses were availabl
statewide

20052010 Statewide season opening the 4th Saturday in Septembecember 31
with an antlerless season from Januar@1l Gany deeé licenses convert
to antlerless deer licenses for this late season)

2011-2012 Statewide season opening the 4th Saturday in Septembercember 31
with an antlerless season from Januarg5 @ I y & liBefs&d\tbnvert
to antlerless deer licenses for this late season)

20132016 oay & RIiseddeE no longer convert to antlerless deer licenses for the
January 115 antlerless season

f AOSyaS FyR Fy Gl ye |&SiHNINI Slaya ¢én 4 Ay0S yRSS AfyA YK
licenses increased to 1,000 aodJanuary Il KS& O2y @SNI SR (2 alye | yif
remainder of the season. In 2012, the antlerless season continued but only existing unfilled

antlerless tags were vdliduring that late seasomit I Y & t&y$S ¥ Mbger converted to

antlerless tags. The muzzleloader season reached a peak harvest in 2008 of neardg&;700

and has since returned to around 1,000 deer harvested in recent years (Figure 14). Currently,
nnn alyeg RSSNE adldSgARS f A0Syl I Y ROBY a &
are available.
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Muzzleloader Deer Harvest and License Sales
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Figureld. Muzzleloader Deenarvest and license sales, 192Q15.

Table9. Major eventsand season date changes for the Muzzleloader sedk#8i-2016.

Muzzleloader Season

19911996 2nd Saturday in DecembeBrd Sunday in December (antlerless
licenses were allocated at the unit level from 198104)

19972000 2nd Saturday in Decembebecember 31

2001 2nd Saturday in Decembelast Sunday in January

2002-2005 2nd Saturday in Decembedanuary 31

2005 Nonresidents able to purchase antlerless deauzzleloader licenses
Statewidedany deer€ licenses became available
Unlimited sirgle and double tag antlerless deer licenses wel
available statewide

20052010 2nd S#urday in DecemberDecember 3lantlerless season from
January 131 ( hy deer€ tags convert to antlerless tags January 1)

20112012 December 131, antlerless seasondm January 415 @any dee€ tags
convert to antlerless tags January 1)

20132016 December 131, antlerless season from Januar§3 (only antlerless

tags valid)

Refuge Deer Seasons

In 1966, the Sand Lake National Wildlife Refuge opened a deer huatisgrsfollowed by

Lacreek National Wildlife Refuge and Waubay National Wildlife Refuge, but limited information
was gathered on harvest or license sales for these seasons until B@r8el5). Several of the
seasons from 1983995 included a reductionr@xtension of season dates to manage the deer
population in these specific areas. These seasons have become more restrictive in the number
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of licenses available while the number of applicants has increased from 630 in 2000 to 1,080 in
2015. Many of theefuges have muzzleloader only seasons including the early Sand Lake
season, all Lacreek seasons, and all except the last season in Waubay.

Refuge Deer Harvest and License Sales
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Figurel5. Refugedeer harvest and license sales, 192(&L5.

Youth DeelSeason

TheYouth Deeseason began in 1990, with season dates of Septemb&B2ihd 2930, and
2FFSNBR HZInaun alyeée Fyidft SNI Saabunt@SEgNERIBAIDSY &S &
1993, the season dates changed to September18 | YR oXcnamna &l fyRO$Wwai$ B NF
available.In 1998 the dates changed again to offer a December season (Septemk&f aad

Decemberld M0 YR oXnyp aGlyeée FyidftSNI Saacs

2NJ al yiaft ¢

2004, double tags were available to youth hurste In 2005, this season became a statewide
unlimited antlerless deer season. The next year the late season extended to January 31, and in
2007 the season dates were SeptemberJaRuary 31 consecutively. This increase in license
availability and extenien of the season allowed license sales to rise from over 3,000 licenses in
2005 to over 7,000 licenses in 2010 and 2011. In 2011 the sea=shortened, ending on

January 15. License sales have begun to decline slightly, but have remained ovems®O00 s
2008 Figurel6). Youth Deehuntersmust be between ages 12 and 18 aa@ required to

attend and pasdwunter safety courseprior to obtaining a deer license

Mentored Youth DeeBeason

In 2008, aMentored Youth Deeseason was started by legisiee action allowing unlimited

Gl yif SNI Sadaé¢ tfAO0SyasSa 1D ThesBawodwas simlildk NMgUB Kdzy G S
Deerseason in date and location, but allowed hunters between 10 and 16 years of age to hunt

with the assistance of an unarmedentor to teach them safe and ethical hunting practices.

The mentored hunteisnot required to pass the hunter safety course. License sales were just
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License Sales and Harvest

Mentored Youth Harvest and License Sales
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Tablel0. Major events and season date changes forYtwaith Deeand Mentored Youth
seasons19902016.

Youth and Mentored Youth Seasons

1990 Youth season initiated

19901992 3rd and 4th weekends in Sepnber

19931995 3rd week in September

19961997  4th week in September

19982001 3rd week in September and 2nd Saturday in December
December 31

20022005 3rd week in September and 1st Saturday in Decermber
December 31

2005 Youth season changed tostatewide unit with unlimited single
and double tag antlerless licenses

20062007 2nd week in September and 2nd Saturday in December
January 31

2008 Mentored Youth statewide unlimited season initiated

20082010 2nd Saturday in Septembedanuary 31
2011-2016 2nd Saturday in Septembedanuary 15

Custer State Park Deer Season

Custer State PariCSPyvas established in 19190oweverhunting seasons were not initiated

until 1981 for whitetailed deet 1984 for mule deer, and antlerless whiigled deer harvest

began in 2003 (Tabldd, 12, 13). Recreational harvest of deer in Gl beerdetermined

using anecdotal observations of available mature bucks and potential impacts to public viewing
opportunities. Seasons include+hant buffers aroundoads and visitor areas to reduce

impacts to viewing opportunitiesThe season runs for two weeks beginning on the first

Saturday in November. Any whitetail and any mule deer licenses have remained relatively
O2yaidlyid 20SNJ GKS @S INEECe  yROSY FHE SKNIE B& aA YRNS |
increasing whitetail population in the park (Talii®. No antlerless licenses were available in
2012 and 2013.
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Tablell. Historical harvest ofnalewhite-tailed deerin Custer State Park, 192D15.

Year Any White-tailed Total Harvest Harvest Succes Applications
Deer Licenses Solt (%)

1981 24 19 79 NA
1982 25 NA NA NA
1983 25 NA NA NA
1984 25 10 40 NA
1985 25 8 32 62
1986 25 19 76 70
1987 25 13 52 187
1988 25 14 56 NA
1989 25 13 52 168
1990 25 20 80 NA
1991 0 0 0 NA
1992 0 0 0 NA
1993 0 0 0 NA
1994 0 0 0 NA
1995 0 0 0 NA
1996 0 0 0 NA
1997 0 0 0 NA
1998 2 2 100 NA
1999 2 2 100 NA
2000 2 2 100 230
2001 2 2 100 317
2002 4 4 100 367
2003 10 10 100 385
2004 10 9 90 437
2005 10 10 100 331
2006 10 9 90 365
2007 10 9 90 399
2008 10 9 90 408
2009 10 10 100 556
2010 10 8 80 610
2011 10 8 80 598
2012 10 10 100 730
2013 10 7 70 1,415
2014 10 8 80 1,663
2015 10 8 80 1,787
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Tablel2. Historical harvest diemalewhite-tailed deer in Custer State Park, 262315.

Year Antlerless White Total Harvest Applications
tailed Deer Licenses Harvest Success (%)
Sold
2003 29 19 67 30
2004 28 14 50 28
2005 21 10 48 21
2006 50 26 52 53
2007 37 35 94 37
2008 44 37 84 44
2009 57 45 79 57
2010 55 40 73 55
2011 35 28 80 62
2012 0 0 NA NA
2013 20 17 87 60
2014 20 13 65 96
2015 20 15 75 87

SD Deer Hunter Profile

| dzy i SNBQ 9ELISOGI GAZ2Yya

People participate in recreational adgties with the intention that their participation will meet

certain expectations (Vroom 196Briver and Tocher 1970). dzy it SNE Q & LISOAFTA O SE|
any given experience are influenced by both individual and environmental factors (Schreyer and
Roggebuck 1978).The very basis of recreation hinges on choice; therefore, the motivations

for participating in a given activity may vary considerably (Graefe et al. 1984ijJe particular

expectations tend to be associated with certain activities, a higjrekeof variation can be

found among individuals doing the same activity, using the same environment, or even within a

given individual at different times (Graefe etal. 198Y)y 2 6t SR3S 2F Kdzy i SNBEQ Y
expectations allow managers to better derstand the different experiences sought by

individuals (Bryan 1979).

SDGFP has used public opinion surveys for over twenty years to measure the attitudes,

preferences, and interests of deer hunters inthe stafe2 dzi K 51 1 20 RSSNJ Kdzy i ¢
have remained fairly consistent over this time period and across various deer seasons (Gigliotti
2003abg¢ Gigliotti 2011a and 2011hongmire 20Ta). The top reasons indicated for why they

deer hunt are enjoying the outdoors (nature), being with friendd &amily (social), and

experiencing the challenge of the hunt (experience).
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Tablel3. Historical harvest aofmalemule deer in Custer State Park984-2015.

Year OAny Deek Licenses Total Harvest Success  Applications
Sold Harvest (%)
1984 5 5 100 NA
1985 5 5 100 174
1986 0 NA NA NA
1987 0 NA NA NA
1988 5 5 100 NA
1989 0 NA NA NA
1990 0 NA NA NA
1991 0 NA NA NA
1992 0 NA NA NA
1993 0 NA NA NA
1994 0 NA NA NA
1995 0 NA NA NA
1996 0 NA NA NA
1997 0 NA NA NA
1998 2 2 100 NA
1999 2 2 100 NA
2000 2 2 100 335
2001 2 2 100 289
2002 2 2 100 284
2003 2 2 100 296
2004 2 2 100 292
2005 2 2 100 524
2006 2 2 100 598
2007 2 2 100 767
2008 2 2 100 636
2009 2 2 100 1,054
2010 2 2 100 1,167
2011 2 2 100 1,169
2012 2 1 50 1,093
2013 0 0 NA NA
2014 0 0 NA NA
2015 0 0 NA NA
from1984u nnns f A0Sy&aSa 6SNB alyeé Ydx# S RSSNE
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In 2016, the vast majority of deer hunters (91%) indicated nature was an important or very
important reason for why they hunted deem addition 82%indicated social reasons were
important or very important, and 83%laced a high degree of importance on the experience of
the hunt (Table X4; C. Longmireynpublished data Out of the many recreational activities
which can provide nature appreciah and social interaction, hunting also brings an aspect of
sport recreation and obtaining food (Gigliotti and Metcalf 2018}hen classified by

importance of each reason for hunting deer, four distinct growmese formed from a cluster
analysigTable 15). Three of the four groups (groups 1, 2 and 4) were similar in the importance
hunters placed on the social aspects, the experience of the hunt, and enjoyment of nature;
however, approximately Z&of hunters (group 4) placed higher importance on bringimgat
home while being fairly neutral on solitude, harvesting a leagered deer, harvesting any
antlered deer, or a doeApproximately 23%group 2) placed a higher importance than all

other hunters on harvesting lareggntlered deer, were neutral onrimging deer meat home to

eat and harvesting any antlered de€fhey also indicated harvesting a doe was unimportant
Nearly half (48%) of hunters (group 1) rated all the motivations, as measured by the survey
instrument, as being important reasons fohywthey dee hunt, and for the remaining 5%f

deer hunters (group 3) all of the motivations were considered unimportant (Laedg0174).
Gender differences can be seen among South Dakota deer hunters with regards to the
importance of sporting aspects drobtaining meat (Gigliotti and Metcalf 2018j South

Dakota, female deer hunters were more likely than their male counterparts to be motivated by
the food aspect of hunting, while males were more motivated by the sporting aspects of the
hunt (Gigliottiand Metcalf 2016).

Tablel4 5 SSNJ Kdzy G SNEQ NXB I a2 PBGFF @nplblishkde (1 KSe& RSSNI K

c c o o
8 8 5 g S . =
>5 5 £ & =28 % 85
Reason =g g 3 g 28 2 & L
£ € < E E o
D D
XXPXDXXXLISNOS Y (
Enjoying theoutdoors 5.5 09 3.0 29.0 61.6 4.40 0.020
Being with friends and family 5.5 27 10.0 30.2 51.6 4.20 0.022
Experiencing the challenge of the hur 3.3 24 114 429 399 4.14 0.019
Bringing deer meat home to eat 5.9 52 17.3 345 37.2 392 0.023
Solituce 4.3 6.7 274 388 228 |3.69 0.021
Harvesting largantlered deer 5.1 81 337 357 174 3.52 0.021
Harvesting any antlered deer 93 149 402 281 7.4 |3.09 0.021
Harvesting a doe 11.7 149 464 216 55 |2.94 0.020

'Importance Scalet Very Unimpomnt; 2 Unimportant3 Neutral; 4 Important; 5 Very
Important
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Tablel5. Classification of mean importance of reasons for deer hunting (Longmir&a201

Groupl Group2 Group3 Group4
XXXXddaSly LYLRZNII

Enjoying theoutdoors 4.82 4.64 1.26 4.09
Being with friends and family 4.68 4.45 1.90 3.50
Experiencing the challenge of the hun  4.52 4.23 1.89 3.79
Bringing deer meat home to eat 4.47 2.77 2.29 4.34
Solitude 4.10 3.68 2.32 3.19
Harvesting largantlered deer 3.66 3.86 2.45 3.15
Harvesting any antlered deer 3.42 2.56 2.72 3.06
Harvesting a doe 3.34 1.94 2.73 3.14
N 1,125 543 121 541
% of Hunters 48.3% 23.3% 5.2% 23.2%

Y Importance Scale: 1 Very Unimportant; 2 Unimportant; 3 Neutral; 4 Important; 5 Very
Important

CKSNBE INB &aSOSNIf FlIOG2NAR oKAOK OFly AyTFtdzSyoOS
lY2y3a GKSY FINB KdzyGSNBRQ S@Ffdz2 tdA2y 2F RSSNJ LR
as a recreational activity, perceptions of crowding, and BUNtE Q  &rd2010,Dacthid

(33%) of East River deer hunters indicated there weceféw whitetailed deer and 75%aid

there were too few mule deer in the areas they huntddlg§le 16). Nearly half (49%) of East
River deer hunters rated the whiled deer populabns as just about right, and 22#ted

the mule deer population as just about righsimilarly approximately onehird (35%) of West
River deer hunters indicated there wereda few whitetailed deer and 55%hought there were
too few nmule deer in the areas they huntedrkorty-seven percent of West River deer hunters
rated the whitetailed deer populatns as just about right, and 37#aicated mule deer
populations were just about right (Gigliotti 2011d)uring this same time periogyst over half
(53%) of Black Hills deer hunters indicated there wereféemowhite-tailed deer, while 80%elt
there were too few mule deerSlightly more than on¢hird (39%) of hunters felt the white

tailed deer populations in the Black HilWere justabout right, and 17%ated the mule deer
populations as just about right (Gigliotti 20114d). 2016, deer hunters evaluated the changes in
white-tailed and mule deer populations over a five year period (2010 to 2048arly half of

deer hunters (48%hbught the whitetailed deer populations in the areas thhéunted most

had decreased; 30%élt they were about the same and 22¥%ought the populations had
increased.Fifty-two percent of deer hunters felt the mule deer populations had stayed about
the sane ove the past five years, while 39%tought they had decreased and only 9&tlicated
the mule deer populations had increased (Longmire7)1
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Tablel6. 2010 S SNJ Kdzy t SNBAQ S @I fdz2t GA2ya. 2F {2dziK 51 12

White-tailed Deer Mule Deer
Too Just Too Too Just Too
Few About Many Few About Many
Right Right
2010 East River Deer Huntérs 33% 49% 18% 75% 22% 3%
2010 West River Deer Huntérs  35% 47% 18% 55% 37% 9%
2010 Black Hills Deer Huntérs 53% 39% 7% 80% 17% 3%
! Gigliotti 2011b ° Gigliotti 2011a

About onefifth (21%)of deer hunters indicated deer hunting was their most important
recredional activity, and another 44%dicated it was a very important recreational &y for
them (Gigliotti 2011aGiglotti 2011b). Approximately 20%f deer hunters indicated that
harvesting the type of deer (species, sex, antler size, etc.) they were hunting for was very
important to their overall satisfaction with their dedunting season (Gigliotti 2011&;jgliotti
2011b). While the relative percentage of hunters rating this as very important has fluctuated
slightly over the past decade and across different hunting seatioagercentage has stayed at
25%or fewer deer hunters Approximately twethirds (64%) of EaRiver/West River deer
hunters indicated having an uncrowded, undisturbed deer hunting experience is very
important. On the scale used to measure the importance of harvest vs. crowding, deer hunters
rated having an uncrowdk undisturbed experience as Zbmore important than harvesting a
deer (Gigliotti 2011b)In 2016, 45%f deer hunters thought the number of deer hunters in the
field had stayed about theasne from 2010 to 2015, while 34#ought the number of hunters
had increased (Longmire 214).

Hdzy i SNEQ 5SSNJ { SIaz2zy t NEFSNByOSa

There were a total of 78,556 unique deer license applicants in 2015 (69,887 residents and 8,669
non-residents). There were nearly 22,000 applicants for thechery Deeseason, 6,242 (29%)
of which applied only for the areny season Approxmately 87%of Archery Deerpplicants
were South Dakota residents (18,881 residentd 8,920 norresidents), and 60%f applicants
who only applied fothe Archery Deeseason were residents (3,765 residents and 2,477 non
residents). There were approximately 72,000 unique applicants (66,120 residents and 6,194
non-residents) for firearm deer seasons in 2015, 7,983 of which Wrrzzleloader Deer
applicants (7,836 residents and 147 a@sidents). Five percent of muzzleloader applicant
only applied for the muzzleloader seasofpproximately 56,000 licensed hunters held at least
oned I y & liBefis® MR015Threequarters only held oné | y & liBefs®,Ng%eld two
Gl ye liBefsed\dnd 5 percent held@Bl y & liBefsgdNThe remaining 1%eld 4 or more
Gl ye l|iBeBseN&E2015The vast majority of nonesident deer hunters (96%) held only
oned | y & liBefse,MEheld twod | y & liBeGsed\Ess than 166 nonresident deer
hunters held 3 or moré I y & |liReBEENE

Nearly half (49%) of resident applicants for deer licenses in South Dakota indicate their most
preferred deer hunting season is the East River seakn€17; Longmire 201p In a typical
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year twothirds (67%) of deer hunters apply for the EaseRseason (includingat River

Special Buck), and 418fdeer hunters typically apply for the West River season (including
West River Special BuckYearly onethird (32%) of deer hunters apply for the Archegason

and 23%ypically apply for the BladHills deer season (Longmire 2015).

Tablel7. Deer hunte season rankings (Longmire 2@).7

In 2016, deer hunters were asked their opinions regarding the length and dates of the major
deer seasons in South Dako®alle 18). The majority of hunters believe the East River (59%)
and Archery%6%) seasons are just about right in lengiarty percent of hunters think the
West River deer sson is just about right and 338@lieve it is too short.The majority felt the

Season Rank (# of T choice)
East River Deer  1°(1,057)

West River Deer 2" (626)

Archery Deer 3 (452)

Black Hills Deer 4™ (287)
Muzzleloader Deer 5" (24)

Refuge Deer 6" (21)

Black Hills deer season was either just about right (49%) or had no ofddi®#) about the
season length Similarly, the majority of hunters felt the length of tMuzzleloader Deer
season was just about right (42%) or had no opinion (45%) aboUhé&.majority of hunters

believe the East River (64%), West River (65%), Ar¢b@%%), and Black Hills (53%) deer season
dates were just about rightForty-seven percent of deer hunters indicated they had no opinion

regarding theMuzzleloader Deeseason datesand 39%believed they wergust about right

(Longmire 201&).

Tablel8. 5 SSNJ Kdzy G SNEQ 2LIAY A2V a

A6ngRik 8MA). 5 S a2y

Season Lengths

Season Dates

Too Just  Too No Too Just Too No
Short About Long Opinion Early About Late Opinion
Right Right
East River 11.8% 58.8% 85% 20.8% 3.5% 64.1% 11.9% 20.5%
West River  33.1% 40.2% 1.1% 25.6% 3.5% 645% 5.6% 26.4%
Archery 6.0% 55.9% 8.8% 29.4% 55% 57.7% 4.8% 32.0%
Muzzleloader 5.0% 41.5% 8.2% 45.2% 0.9% 39.3% 12.8% 47.0%
Black Hills 7.4% 48.7% 2.7% 41.2% 21% 52.7% 1.6% 43.7%
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Deer Hunter Participation

National estimates suggest 1 out of every 22 Americans or 8 out of 10 hunters (over age 16) go
hunting for deer (Fuller 2016Nationally, deer hunting contributes approximately35 billion
annually to the economgnd is an essential component of funding the sustainable wildlife
management practices by many state fish and wildlife agencies (Fulley G8EaV&t al.

2011).

Except for deer license types that are unted (youth/mentored, archery andownerown-

land, antlerless muzzleloadgrSouth Dakota deer hunter participation is greatly influenced by
the number of deer licenses availablié deer license allocations decrease, the number of

unique hunters also decreasel.deer license allocations increasketnumber of hunters also
increases.For example, in 2010, there were 81,478 unique individuals who purchased 128,250
licenses to hunt deer (Huxoll 20lf6igure B). Alternatively, in 2015, 67,394 hunters purchased
99,394 deer licenses (Huxoll 2QEsgue 18). The differences between these years represents
a-22.5% decline in deer licenses sold anda3% decline in the number of unique deer

hunters.

Nevertheless, since 1998, an average of 70,768 deer hunters purchased an average of 105,953
deer lienses.Since 2011, deer hunters in South Dakota purchaseshanalaverage of

108,724 licenses, contributed over $25 million in license fee revenue (plus millions in federal
aid), and harvested over 300,000 deer to assist with the wildlife managemewotices of

SDGFP (Huxoll 2016

Statewide License Sales and Hunter Numbers
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Figurel8. Number of deer licenses sold and the number of deer hunters in South Dakota
19982015.
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Hunter Recruitment, Retention and Reactivatiblunter R3

On a national level, the number pEople who participate in hunting has been on the decline
since the early 1980s (USFWS 2015; FiglBireThis decline poses an increasing threat to
wildlife conservation and sustainable wildlife management practices by many state fish and
wildlife agenaes. As a result, many state fish @nvildlife agencies, includifgDGFP, have
implemented strategies and programs to increase hunter recruitment, retention and
reactivation (R3).

USFWS Certified Paid Hunting License Holders
17

16.5 -\ /\
N \V \—\
\/\
15.5
15 \\_,A
145 V\\\_,/\—/

14

Number of Hunters (millions)

135

Figurel9. National license certification da generated from the Federal Aid Information
Management System (FAIMS) database (USFWS 2015).

According to the National Shooting Sports Foundation (2010), tbitgystates have attempted
to remove constraints with the intent to increase youth huntergapation or youth hunter
recruitment. In South Dakota, through lowering the minimum age to 10 (mentored program),
developing lengthy youth seasons, allowing unlimited antlerless licenses, as well as keeping
licenses at minimal cost ($5.00 for residert$0.00 for norresidents) the idea is that youth
participation would not be constrained thus increasing hunter recruitment.

There is no doubt that removing constraints has allowed youth to participate at earlier ages,
and possibly go hunting more fragntly; however, it is unlikely that these efforts actually
recruited many new youth hunters who would not otherwise have gone huntindact,

despite efforts to recruit youth, the proportion of youth (age-10) as a percent of total license
sales havdeen declining in South Dakota for small game and youth/mentored deer since the
mid-2000s (Figur0).
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Percent of Youth Purchasing Licenses
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Figure20. Percent of 1014 year olds out of all licenses sold for small game and, 2685
2015.

Due to the continuedhational declines in hunting participation, state agencresy

government organization®NGO3$and the hunting and shootingdustry came together to
draft aNational Hunting and Shooting Sports Action Rtarl) increase participation in hunting
and theshooting sports and 2) increase support for hunting and the shooting spohis.plan
provides a strategic approach to hunter R3 as well as provides:

1 Tools, expertise, and resources to help states evaluate their existing capacity to
implementR3programs and retool programs to effectively prioritize audiences, track
participation, apply evaluation tools and expand existing opportunities for engagement
in R3 activities.

1 Assistance to states in identifying and delivering high priority, custda@ngR3
strategies that integrate education and outreach, communications, marketing, licensing,
regulations, and access.

1 Recommendations and prioritized opportunities to states for developing partnerships
with NGOsindustries and other stakeholders withinglthunting and recreational
shooting sports sectors.

Overall, by incorporating strategies suggested throughNl&onal Hunting and Shooting
Sports ActiorPlan it will help South Dakota enhance R3 efforts thus providing a more stable
funding base for willife conservation (Council to Advance Hunting and the Shooting Sports
2016).
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Hunter Access

In 2016, over 4.75 midh acres or 10% of South Daketare open to public deer hunting

access.A majority of this public land (over 2 million acres) is owaed managed by the US

Forest Servic@USFS)with smaller portions owned by the US Bureau of Land Management
(BLM;274,00 acres), US Fish and Wildlife Send&HWS150,000 acres), SD Office of School &
Public LandsSDSPI1%50,000 acres), anBDGF281,000 acres)A large portion (over 1.2

million acres) of the land made publicly accessible is leased by SDGFP from private landowners
through the Walkin Area (WIA) program (Figuz&). Land leased as WIA received up to

$13/acre in 2016 depending on whe it was located in the state, the amount of hunting
opportunity it provided, and the quality of habitat. For example, most WIAs in the western part
of the state are rangeland and received $1 or less/acre, while many WIAs in central and eastern
South Data that are primarily CRP received $6/achdl types of hunting during all legal

hunting seasons are allowed on the majority of WIA lands.

Another program that provides public hunting on private land is the James River Watershed
Conservation ReservakEancement Program (CREP). CREP is a partnership between the United
States Department of Agriculture (USDRgrm Service Agency (FS#)d SDGFP. Landowners
enroll in CREP and receive annual rental rates from both the FSA and SDGFP in return for
convering cropland taundisturbedgrassland and wetland habitat and providing public hunting
access for 10 to 15 years. In 2016 there were o@h@ acres enrolled in CREP offering
considerable deer hunter acsg Landowners receive up to 9086stshare to estore the

cropland to grassland and wetland cover as well as an annual rental rate based on the 3
predominate soils in the field and what their cash rent would be if it was leased for agricultural
production. SDGFP pays an additional f#t share andraannual rental paymnt to

participants equal to 40%f the base rental rate paid by the ESA

SDGFP also leases land for deer and other game hunting opportuhitegh the Controlled
Hunting Access Program (CHAP). In 2016 the CHAP program canfs2igiD0 acres and paid
between $6 and $10 per hunter daif.the private landowner provided access to over 1,000
acres of land an additional $250 payment was made. The range in pay per hunter day is
dependent on how many restrictions are placed on @i¢AP area. If a CHAP is open to all
hunting it receives a higher payment than if hunting is restricted to certain methods of take,
certain big game hunting seasons, or a certain time period.

All lands open to public hunting access are presented iratiraially published South Dakota
Hunting Atlas, through interactive maps on the SDGFP website
(http://www.gfp.sd.gov/hunting/areas/default.aspx downloadable layers for Garmin GPS
units, andon maps within the SDGFP Android and Apple smartphong dpgnds owned and
leased by SDGFP for public hunting access are also posteappitbpriatesigns.

In 2015, 32%f South Dakota deer hunters hunted on publicly owned land afdited on
WalklIn Areas. Those that hunted public land primarily lmehon state owned lands with
59%unting onSDGFBame Production Areas, 33%nting SDSPL landsnd 7%hunting
SDGFBtate Park an&ecreation Areas (Longmire 2@)7 Federal owed lands were usees$s
with 26%of public land hunters usindSFWSVaterfowl Production Area23%hunting on
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USF®ational Forests, 11%unting onUSF®Mational Grasslands, 118anting onBLMland,
10%hunting on Army Corps of Engineer laadd 3%hunting onUSFWSlationalWildlife
Refuges.

In 2015, deer hunters spent most of their time deer hunting on private |&@adt River deer
hunters spent 78%f their time hunting on private landyhich makes up 96%f the land in

eastern South Dakota, 138tinting on public land7% hunting on WIAs, and 28anting on

CREP (Longmire 2id). West River deer hunters spent more time hunting on public land (27%)
andon WIAs (18%however most of their time (55%) was spent huntingpoivate land, which
makes up 85%f the land in westrn South Dakota.

In 2016 there were @0,550acres of publicly inaccessible land eadby SDSPand another
98,460 acres of publicly inaccessible land owned by Bh#1. These lands are only publicly
accessible by traveling down unmarked section lines lwtdepending on the terrain and
distance from a public road, can bédficult to do without tresm@ssing on private landOver
90%of these inaccessible public acres are located in western South Dakota. SDGFP
Conservation Officers provide access to sohthese inaccessible public lands by working with
neighboring private landowners to enroll them in tiéAprogram when a landowner contacts
them. In 2016, th&VIAprogram provide public access to almost 74,681 acres that would
otherwisehave beerinaccessible.

Walk-In Area Acres

1,400,000

1,000,000 /
800,000
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Figure21l. Number of Walkdn Areaacres enrolleg 1988-2016.
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Economics

Consumptive Use

Since the implementation of regulated hunting by federal and state governments in the early
20" century, funding for the mamgement of wildlife and their associated habitats is largely due
to the sale of hunting licenses, habitat stamasd other similar type permitsurchased by

those who hunt. In addition, the Federal Aid in Wildlife Restoration Act, also known as the
Pittman-Robertson Act (PR), became law in 193Fe revenue generated from this excise tax is
apportioned to state wildlife agencies by thEF-WS for conservation efforts, hunter education
and shooting programs. State wildlife agencies like SDGFP, canaussléral aid on eligibl

costs for wildlife management and reseaiattivities at a ratio of 75% (federal) to 25% (non
federal). The 25% ndiederal aid match is provided by SDGFP through the sale of license fees
collected from hunters. Without this fedal excise tax placed on sales of firearms,
ammunition, and other items, state wildlife agencies would be very financially limited.

Many local businesses such as gas stations, restaurants, motels, and sporting goods stores rely
substantially on the ecomaic benefits from outdoor recreationists such as deer hunters. Aside
from business owners, a secondary economic benefit is thdifiodl, parttime, and seasonal
employees who benefit from the jobs created by hunter spending. Local communities also
beneit from the economic growth generated from deer hunters and other outdoor

recreationists.

Since 1955, th&JSDepartment of the Interior and the&JSDepartment of Commerce have
O2yRdzOGSR (GKS a¢KS bl A2yl {AskdciEt&deecr@aion CA & KA Y 3
{ dzZNIBSe ¢ o /| 2YLX SGSR SOSNE FTAOS @SIFNRI GKAA &adz
hunters, and those who enjoy watching wildlife, how often they participate in these activities,

and how much they spend on these activities.

Forconsistency and comparability amongst surveys related to deer hunting, only results from
the 2006 and 2011 national surveys are reported hereBRW%nd USCRB006 USFW3011).

From these survey results, average dollars spent per hunter were repontdiigfgame hunting

for both resident and nonresident deer hunters, combined. Categorical expenditures for big
game hunting included the following: food and lodging, transportation, other trip costs, and
equipment. Average expenditure per big game huime2006 and 2011 were $412 and $464,
respectively. An annual inflation rate of 3% was used as an adjustment factor between survey
years. The significant increase of expenditure per big game hunter in 2011 is directly related to
the new data reported byhe USFWS. Ideally, a report of expenditures separated by residents
and nonresidents would be desired; thus, these expenditures should be analyzed and reviewed
with some caution. Reports dating back to 1955 provide specific expenditures for residents and
nonresidents, respectively, but are lumped together for all hunting and are not specific to big
game. Finally, the expenditures are for big game hunting and not specific to deer hunting.
However, in looking at the total number of big game licensestsobuth Dakotaesidents

and nonresidents from 2008015, 76% were for deer hunting, while 15.3% werenfiba

turkey (Meleagris gallopavp 6.2% for pronghorfAntilocapra Americanaand the remaining

2.5% big game licenses were issued fo{€krvus Ephug, mountain goa{Oreamnos

americanuy, bighorn sheefOvis canadensisand mountain liongPuma concolgr Deer
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hunting does leave a substantial economic footprint in South Dakota, with expenditures of
resident and nonresidents in 2015 estimatedb86 millionand $13 million, respectively.
Estimated deer hunting economics are reported in TdlSle

Tablel9. Number of unique resident and nonresident deer hunters and estimated
expenditures while deer hunting in South D&ka20062015.

Year Number of Unique Hunters Estimated Dollars Spent by
Unigue Hunters

Resident Nonresident Total Resident  Nonresident Total
2006 70,235 7,486 77,721| $41,508,885 $8,811,022 $50,319,907
2007 70,878 8,034 78,912 $43,164,702 $9,737,208 $52,901,910
2008 71,971 8,296 80,267 $45,125,817 $10,353,408 $55,559,492
2009 72,070 9,091 81,161| $46,557,220 $11,681,935 $58,320,316
2010 72,162 9,316 81,478 $47,987,730 $12,334,384 $60,403,592
2011 70,366 9,054 79,420| $88,661,160 $16,614,090 $105,275250
2012 63,921 7,581 71,502| $82,969,458 $14,328,090 $97,297,548
2013 63,549 7,643 71,192| $84,965,013 $14,445,270 $99,410,283
2014 57,634 6,428 64,062| $79,362,018 $12,515,316 $91,877,334
2015 60,714 6,680 67,394| $86,092,452 $13,393,400 $99,485,852

*The significant increase of expenditsger big game hunter in 2011 is directly related to the
new data reported by the USFWS.

Estimated expenditures of resident deer hunters while hunting in South Dakota were obtained
from the USFish & Wildlife Serviddational Survey of Fishing, Hunting and Wildi&sociated
RecreatiorSouth Dakotall SFW2006 and 2011) and adjusted for an annual inflation rate of 3
percent.

While this longterm, comprehensive survey has one of the largest datasets and is used often
because of these reasons, response rates and sample sizes are often limited and results may
have large standard errors. In addition, some of the information is not specific enough to make
inferences for state wildlife agencies. As a result, SDGFP cmunaith Southwick Associates

to provide improved state and usapecific economic data.

For the 2015 deer hunting season, a total of $160,312,211 was reported for direct spending in
South Dakota by resident and nonresident deer hunters at $112,455$21526 per resident
hunter) and $47,856,796 ($7,682 per nonresident hunter), respectively (Southwick Associates
2017). Data reported by Southwick Associates (2017) will be used for all future economic
reports until new information is made available.
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Non-ConsumptiveJse

A significant amount of time is dedicated to the design and implementation of deer harvest
seasons, but SDGFP is well aware that many resdeuwk visitors enjoy viewing mule deer and
white-tailed deer throughout the year, both on privakendsand public lands.

Wildlife watching remains one of the most popular types of outdoor recreation in the United

States and has substantial economic impacts at the local, state, and national levels. According

to a USFWS report on Economic Impacté/dtlife Watching (Caudill 2014), 31% (or 72 million)

of the USpopulation 16 years of age and older enjoyed observing, feeding, and photographing
wildlife in 2011. Of those 72 million wildlife watchers, 384,000 were estimated to be residents

of South DaR i | @ CKFG A& lo2dzi nmr 2F {2dzikK 5F1201 Q
photograpting wildlifed 2AftREATS 61 GOKAY3 KFra | AA3IYATFAOL
generating approximately $54.9 billion in 201Mlost of this moneycollected fromnon-

consumptive uses wason wildlife equipment and trips related to wildlife and wildlife viewing.
Participants buy equipment such as binoculars, cameras, trail cameras, wildlife food, camping
equipment, offroad vehicles, and memberships to wildlifeganizations for the primary

purpose of engaging in wildlife watching.

In 2011, the economic impact of wildlife watching in South Dakota crasgady$167 million
in expendituresover 3,700 jobs, $15.6 millionin state and local tax revenuand $154 million
in federal tax revenue (Caudill 2014). Unfortunately most studies and reports do not break
down economic expenditures by species or wildlife group (e.g., deer, waterfowl, songbirds).

In a study of Wildlife and Environmental Attitudes of SdD#kota citizens conducted by

Gigliotti (2012), almost half of residents (49%) reported that they have taken trips sometime in
their lifetime for which fish and wildlife viewing was the primary purpose of the trip.

Furthermore, half of the recent wildlifeiewing trips reported by residents included both

traveling within South Dakota and to other states, whereas 43% involved travel only within

South Dakota. The majority of residents who reported taking a trip primarily for wildlife

viewing (83%) rated thenportance of wildlife viewing as slightly (24%), moderately (36%), or

very (23%) importantWildlife viewers rated the recreational importance of wildlife viewing
Ffy2ald a4 KAIK a GKS KdzyGSNBQ NI GAyR012F (KS
suggested that the importance/value of fish and wildlife indicate that South Dakota citizens

place a relatively high value on having healthy populations of fish and wildlifeut 80% of

the citizens feel that fish and wildlife was a contributhdd OG 2 NJ 2 F G KSA NJ & lj dzF £ A |
South Dakota.

The continued popularity of wildlife watching is evidence that people value and enjoy watching
wildlife. Public interest in wildlife encompasses more than just traditional hunting activities.

New tedinology makes it easier to watch or view wildlife. For example, use of trail cameras,
3S00lYa IyR S@SYy RNRBYySa KIa NBOSyidftée AyONEBI
5So00FYaed NBIFIRAtE [ @LFLAtlIoftS 2yt Aydpiliclandsf t A 2y
especially our state parks, to engage in recreational activities and to view wildlife. Additionally,
SDGFP continues to reach out to ronsumptive users by offering a variety of classes and
outreach efforts at the Outdoor Campuses to agg the public in various wildlife related

activities.

as
a
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South Dakota residents also enjoy maintaining natural areas and food plots in hopes of
enhancing opportunities for enjoyment of namonsumptive use of deer and other wildlife.
SDGFP offers numeroustmms for private landowners to attract or enhance various habitats
for wildlife on their propertiesHttp://habitat.sd.gov/). Every year, the wildlife food plot
program is the most utilized habitat program offered 8DGFPFood plots may provide
supplemental food sources and attract wildlife during times when food is otherwise sdarce.
2016, SDGFP enrolled B09acres in the food plots program, however; number of food plots
planted specifically for deer are nkhown. Payments to th804landowner partners totaled
approximately $20,622. Furthermore, in 208, SDGFP provided landowners with esisare
and incentive payments exceeding $inillion for establishing wildlife habitgP. Coughlin,
personal communigtion). Unfortunately SDGFP does not record or monitor for the particular
species a landowner is establishing habitat, i.e., acres established just for deer habitat is
unknown. In 206, SDGFP established partnerships wi@private landowners to create
roughly B4 new acres of woody habitat at a cesttare of $28,300(B. Pauly, personal
communicatior). Additionally, based on discussions with landowners, there are other
landowners who choose to establish wildlife habitat and food plots on their owraamdot
enrolled in SDGFP specific programs.

DEER POPULATION SURVEYS

Monitoring of harvested populations is arguably one of the most important management
activities conducted by agencies, but limited revenues preclude intensive monitoring for all or
even a majority of populations within a given jurisdictiddepending on intensity, harvest has
the potential to influence most deer population parameters, including sex ratios, age structure,
and abundance (Erickson et al. 200Blpt all populations of wite-tailed deer and mule deer

are managed in the same wagome population management strategies require more
intensive monitoring of population demographics than others, because different components
of the population may have differing effects on popudattrends (Keegan et al. 2011pn the
other hand, populations of small size and uncertain viability require more intensive monitoring
than do larger populations under similar harvesting strategies because overharvest or
environmental variation can quibklead to extirpation of small populationg\s a result,
monitoring intensity may be driven by both biological and sqmtitical needs (Keegan et al.
2011).

Trends within the deer population are more telling than simpledr@unts Managers are
interested in knowing if the population is increasing, decreasing or st&dooking at trends
management actions can be assesstuthe absence of this knowledge, managers would have
no way to gauge a program's effectiveness and make adjustmentsaésay There are a
number of methods to gauge deer population trends; techniques and costs can vary.widely

Mule deerand whitetailed deerherds are monitored frequently across their range in South
Dakota. Survey efforare completed to assess hesthtus and predict population trends
eightdata analysis unit&(AU3 for mule deer and 11 DAUSs for whitailed deer Current
surveys conducted to evaluate deer populations include harvest surveys, aerial surveys,
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spotlight abundance surveylserd canposition surveys, reproduction surveys, survival
monitoring,and population modeling.Survey data are presented at different forums at many
geographic scales, but most data are collected and analyzed at the DAU level for purposes of
evaluating herd aburahce and trends and for determining proper license allocation

Data Analysis Units

Recently SDGFP completed a cooperative project with the University of Montssra ane of

the objectivesvasto develop Data Analysis Units (DAUS) for deer managemesnuth

Dakota. A DAU can be defined as an aggregate of management units that is large enough to
account for autecorrelated biotic and abiotic factors and processes that uniformly influence
vital rates Given this definitiona DAU also serves as thefimition of the geographic extent of

a biological population, but we assume that potentially large amounts of heterogeneity may
exist in animal abundance within a DAU because of factors that can be controlled by fine scale
management Functionally, a DAhould be a continuous area that facilitates fine scale
management decisions working in concert to manage the larger biological populittovak

and Lukacs, unpublished)

In an ideal setting, estimates déervital rates and their variation over timgould be usedo
assign units to DAUS, but in the absence of this onerous dagas@bnmental variables that
arebelievedtobel YL NI F y i (2 O wek usedaiSaGarSgat0A he@rahica 3 @
cluster analysisechniquewas usedo find similaity among units.Thistechnique dund

clusters of similar units thatould be used outright as a DAU or provide a useful layer to
combine with expert opinionFour main working hypothesesere developedand multiple
covariateswvere includel into each andysis based on abiotic and biotic factors potentially
impacting deer ecology across South Dakdthehypothesis chosen includdactors aimed at
describing the general biological potential of an ardaese factors includkfall snow, which
has been dexibed as a means of ending the growing season and which has been
demonstrated to have an effect on deer overwinter surviv@pring snowvas included anthas

a similar effecbn overwinter survivalbut acts more directly as a mortality factor on already
weakened deer with minimal reserve fat stord®recipitation and temperature were also
included because of their role in controlling vegetative communities and the productivity of
those communities Similarly net primary productivity was included asreeasure of the actual
productivity of vegetatie communities in each management unliowever, these measures of
plant growthdo not account fothe potentialy largeeffects of agriculture, so a coarse scale
measure of agriculturgvas also includedin summary, the covariates used includeshetative
layer,agricultural layer, net primary productivity, canopy cover, fall and spring snowfall,
temperature and precipitation(Nowakand Lukacsjnpublished.

As emphasized in the definition of a DAU, thesge aggregations should be useful in the
context of management, but it is unlikely that any analysis will produce a logistically feasible
and biologically meaningful DAU without some help from expert opinidre final product of
the cluster analysis anekpert opinion resulted in 11 DAUSs (Figa®.
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Figure22. Data Analysis Unif®AUsfor deer management in South Dakota.

Harvest Surveys

Regulated deer harvest is the primary tool available to manage deer populdtiordance.
Because whitgailed deer are relatively abundant across the entire state and mule deer are
abundant in the western half of the state, numerous opportunities to harvest dgist in

South Dakota. There aoeirrently a variety of deer huntingpportunitiesand a number of
license types that a hunter can choose from when applying for a deer license.

Beginnng in the 1950seach hunter was provided a card to fill out with information on their
harvest success to be mailed to state biologistehi@&idson and Petersen 1974)Hunters
submitted information on species, gender, and age of each deer harvested, as well as days
hunted. In the Prairie regions about %% of hunters returned cards compared to only one
third of hunters in the Black HillsA study in 1972 indicated that hunters in the Prairie regions
that did not return cards were only 706% as successful Hwse that did return cardsvhile

Black Hills nomeporters were thought to be only half as successféginning in 1987nly a
subsample of hunters were sent hunter report cards on harvest success (Hauk 1989).

Beginning in 1977 and continuing through the present, comprehensive reports of deer
management surveys have been prepared that detail the success of hunters as a gauge of
population levels When combined with deer license data, researchers use the information
provided in hunter report cards to determine hunter success, the distribution of harvest by area
and time, and the species and gender composition of the deer harvéstedch hunting unit
(Schroeder 1979) Tatal state harvests for 1952015 are available and ranged from 17,233
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(1960) to 94,7262010; McPhillips 1989, Hux@D14). In the East River region the species
ratios of harvested deer from 19683 was 97% whettailed deer and 3% mule deer, while in
West River and Black Hills regions about 75% were wdiled deer and 25% mule deer
(Richardson and Petersen 1974).

Beginning with the 1990 report (McPhillips and Rice 1991a) narratives by state and regional big
3FYS oA2ft23Aa0a 6SNB I RRSR (2 (KS O2YLINBKSyaaA
in relation to recent regional population trends and survival, the severity of the previous winter,

any nonharvest mortality events (disease, drought), and amjicipated adjustments to the

YySEG aSlazyQa tA0SyasS ydzvoSNA (2 | RRNB&& LR Lz

Current hunting seasons includéirearms (Black Hills, West River, and East Ri¥eexial Buck
(West River and East Rivdrgndownerown-land (West River and BaRiver) Archery,
Muzzleloader, Youth, Mentored Youth, Refuge Deer, and Custer State Park seasons. In most
situations, hunters may apply for a license in each of these seasons within the same year.
There may also be an opportunity to purchase additldicg&nses from seasons with leftover
licenses or unlimited licens@&ll firearm deer licenses are limited in number and issued via a
lottery drawing. Firearmhunters can apply and purchase one license from the first or second
drawing, up to five licensein the third drawing, and an unlimited number of leftover licenses
after the third drawing.

Eachdeer huntingseason has a different assortment of license types available which
determines the available tag distribution. License types (T2l)ldefine the type and number

of deer tags available for a respective license. This provides wildlife managers with the ability
to manipulate deer harvest to target specific portions of the deer population for more intensive
harvest methods if necessary. Oneference point can be purchased for any limited draw
season per year if a hunter is unsuccessful at obtaining a first choice license for that season, or
if a hunter ch@ses only to apply for a preference point.

Random sampleof deer license holderare sdected to receive surveyssing a modified

Tailored Design Method (Dillman &t 2014)using a $% sampling error at a 9586nfidence
interval. Sampling takes place at the hunting unit level for the majority of seasons unless units
within the season ovéap geographically. Surveys are administered usimigxad mode
approachincludingboth internet and mail surveyis order to obtainthe number of hunting
recreationdays, species, gender and age (adult/fawn) of deer harvested, type of land hunted,
geograhic location of harvest, anldunter satisfaction.

All randomly selected license holders who list an email in their licensing profile receive an email
at the end of the season followed by two reminder emails ovema2k period. License

holders that donot list an email and those that do not respond to the email survey are sent
paper surveys followed by two or three subsequent mailings at4®ay intervals in order to
maximize response ratend precisiorby limiting nonrresponse bias.
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Table20. Deer license typesurrently offered in South Dakota deer hunting seasons

Current License License Description

Type

01 GFye RSSNE

03 Glrye FyYyGggESNI Saa RSSNJ

06 GFrye RSSNE YR ¥ dalye vyl
07 o alye |yé&ifSNISaa RSSNJI

08 Gye RSSNE | yRdeégl y& | yiaf SN
09 GFye yidft SNISaada RSSNE I yF
11 GFrye gKAGSOFATLE

13 GFyiaf SNISaa oKAGSOI AT €

16 GFrye ogKAGSOGIAEE FYR H aly
17 o Gl ydfSNISaa ogKAGSGOGI AT E
18 GFye gKAGSOFAT ESUIYAR al yif
19 GFyiaf SNISaa oKAGSOGIATE |y

Responses to email surveys are given through a link to the Internet using Qualtrics survey
software (www.Qualtrics.com)Postage paid survey cards are returned to SfEGFBffice in
Pierre,South Dakota, where the data are compiled and analyzéghters may also report

Kl NBSai
database.
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Returned hunter surveys are entered and summarjzed! harvest stattics are generated as

proportions of responding hunters for each unit.

Proportional statistics from the sample are

then accepted as representative of the unit population of hunters extdapolatedto the total
number of hunters in that unitHunters inarchery, youth, and muzzleloader seasons, which
have statewide or regional units, are asked to list the management unit where each deer was
harvested. Hunters who do not respond to the survey are included in the hunter population
when estimating harvestatistics. The response rate goal has been established psrédént
Confidence intervals are calculated to monitor precision and accuracy.

Statewide Summary

In 2015, here were 49,881imited drawresident deer licenseavailableplus unlimited licensg
91,896licenseswvere issued (Huxoll 2016). Nonresidents had 2J#6ifed drawlicenses (plus
unlimited licenses) availabl&,440 were issued. Statewide, there were a total of 99,336

licenses sold that represented a total of 111,050 tags, an incrieads@®62 licenses and 6,586

tags from 2014 (Figur23). No tripletag licenses were offered for either the East or West River
deer seasons in 2015. A total of 67,395 individual hunters were issued deer licenses in 2015, up

from 64,064 in 2014.

Random amples were taken within each unit in each season unless the numbers of hunters
were low enough that all were sampled to satisfy the statistical analyses. Response rates
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ranged from 71%or the Landowner West River survey to 93% the Custer State Padurvey
(online only).

The projected statewiel deer harvest was 52,589, a 18%rease from 2014 (TabRy, Figure
24). This estimate included 30,687 whitgled bucks, 15,997 whittailed does, 4,888 mule
deer bucks and 1,017 mule deer does. An ingeda overall harvest of over 6,000 deer with a
moderate increase in the numbef tags issued resulted in a dkerease in harvest success
from 2014.

Increases in buck harvest accounted for most of the increase from 2014, however, doe harvest
also increaed. Both whiteailed and mule deer doe harvest estimates increased from 2014 by
1,544 and 44 respectively. Whitailed and mule deer buck harvest increased from 2014 by
3,983 and 492 respectively. Mutleer made up approximately 1186the total hanest.

The 2015 overall statewide tag harvestsess increased slightly to 47% from 46%014.
Harvest success ranged from 2#96WaubayNational WildlifeRefuge to 79%or West River
Special Buck and Custer State Park.

Respondents reported huntinghaaverage of 5.30 days per hunter, which projects to a

statewide total of 526,636 recreation days in 2015. The average number of days hunted
increased from 2014. That combined with an increase in license sales resulted in an increase of
approximately 3&00 total days of recreation from 2014.

Average hunter satisfaction values (1=very dissatisfied to 7=very satisfied) varied between
seasons and ranged from 4.06 at Waub&tional WildlifeRefuge to 6.33 for Custer State Park.
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Table21. South Dakota deer license and harvest statistics, 2015
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Licenses/Tags
Resident
Licenses
Available Unlimited  Unlimited  Unlimited  Unlimited 18,060 Unlimited 500 26,825 Unlimited 556 150 30 30 3,700 30 49,881
Sold 23,507 4,754 3,646 3,303 0 17,671 2,248 498 25,916 5,816 555 152 30 30 3,741 29 91,896
Resident Tags
Available Unlimited  Unlimited  Unlimited  Unlimited 19,680 Unlimited 500 31,925 Unlimited 556 150 30 30 3,700 30 56,601
Sold 23,507 4,754 3,646 3,303 0 19,267 3,640 498 30,485 9,380 555 152 30 30 3,741 29 103,017
Nonresident
Licenses
Available Unlimited  Unlimited N/A Unlimited N/A 1,449 N/A 500 Leftovers N/A N/A 15 4 3 296 N/A 2,267
Sold 3,180 577 N/A 143 N/A 1,894 N/A 500 836 N/A N/A 13 0 3 294 N/A 7,440
Nonresident
Tags
Available Unlimited ~ Unlimited N/A Unlimited N/A 1,579 N/A 500 Leftovers N/A N/A 15 4 3 296 N/A 2,397
Sold 3,180 577 N/A 143 N/A 2,047 N/A 500 1,276 N/A N/A 13 0 3 294 N/A 8,033
Total Licenses
Available Unlimited Unlimited Unlimited Unlimited 0 19,509 Unlimited 1,000 26,825 Unlimited 556 165 34 33 3,996 30 52,148
Sold 26,687 5,331 3,646 3,446 19,565 2,248 998 26,752 5,816 555 165 30 33 4,035 29 99,336
Total Tags
Available Unlimited Unlimited Unlimited Unlimited 21,259 Unlimited 1,000 31,925 Unlimited 556 165 34 33 3,996 30 58,998
Sold 26,687 5,331 3,646 3,446 21,314 3,640 998 31,761 9,380 555 165 30 33 4,035 29 111,050
Hunters 21,803 5,331 3,646 3,389 18,515 2,248 998 25,975 5,816 555 165 30 33 4,035 29 67,395
Recreation
Average Days 11.24 4.54 3.96 4.03 3.12 3.76 3.38 4.15 4.55 4.95 2.89 271 2.10 4.61 2.88 5.30
Hunted
Total Days 245,077 24,201 14,449 13,661 0 57,754 8,457 3,374 111,125 26,490 2,748 477 81 69 18,589 83 526,636
Hunted
Mean 5.14 5.59 5.89 4.76 5.27 5.26 5.72 4.97 5.02 5.32 4.75 4.33 4.06 5.75 6.33
Satisfaction
Score
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Harvest
White-tailed
Deer
Bucks 5,043 329 261 313 7,739 958 394 10,041 2,687 332 30 12 7 2,533 8 30,687
Does 1,593 2,137 1,557 529 2,367 135 20 6,413 908 8 9 0 1 307 15 15,997
Total 6,635 2,466 1,818 842 0 10,106 1,092 414 16,454 3,595 340 39 12 8 2,840 23 46,684
Mule Deer
Bucks 632 33 25 77 2,804 504 365 245 103 21 5 0 0 74 0 4,888
Does 73 333 243 16 181 58 5 59 43 2 1 0 0 2 0 1,017
Total 704 365 268 93 0 2,985 562 370 305 146 24 6 0 0 76 0 5,905
Total Deer
Harvest
Bucks 5,674 362 287 390 0 10,543 1,462 759 10,287 2,790 353 35 12 7 2,607 8 35,575
Does 1,665 2,469 1,799 545 0 2,548 193 24 6,472 951 11 10 0 1 309 15 17,014
Total 7,340 2,831 2,086 935 0 13,091 1,654 783 16,759 3,741 364 45 12 8 2,917 23 52,589
Success 28% 53% 57% 27% 61% 45% 79% 53% 40% 66% 27% 40% 24% 72% 79% 47%
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South Dakota Combined Deer Licensing
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Figure23. Deer license sales and harvest, 1285
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South Dakota's Combined Deer Harvest
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Figure24. Estimated deer harvest by species, 1285

Custer State Park Deer
The Custer State Paf€SPJ)irearm season dates were Novembefl8 in2016 Only resident

Kdzy 6 SNB oK2 KI @S y2i NBOSA S ke grecedifigtningtydadgO | ¢ 2 N.
FNB o6fS G2 FLWJXe F2NJ GKS alyeée gKAGSOFATE RSS
GFrye RSSNESZ 2N aryeé gKAGSGIATE RSSNE fAOSyaSa
GKSANI YySEG dal ySGIRSEKE RSSNEGE ¥OSYELD tK2a$s oK
Grye gKAGSOGFATE /{t fAO0SyasS Ay (KS aSO2yR RNI

draw. Residents may apply forumzleloader antlerless licensesCSRach year. CSP was
closedtoaNOKSNE KdzyUAy3d AY HAmc D /| dZNNB Yy Gefand 6 KS f A
Gl yit SNI 8a & Siudloaderiohi f

All 2015license holders that provided an email address when they applied for their license
were surveyed bymai and 24 were returned for a 92Béturn rate. Those respondirtg the
surveyreported hunting an average of 2.8/wys, which projected to 84 recreation days for the
season.
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The harvest projection for th2015CSPdeer season was 23 deer (8 adult whiggled bucks, 14
adult white-tailed does, and 1 fawn whitmiled doe). The overall sean harvest success rate
was 79%Table22).

Table22. Summary of Custer State Park deer seas@fi$12015

Bucks Does Avg Days
Year Apps Licenses WT MD WT MD Total Success Hunted

2011 1,831 a7 10 2 23 0 35 88% 2.6
2012 1,825 12 10 1 0 0 11 92% 3.5
2013 1,474 30 7 0 17 0 24 80% 3.3
2014 1,755 30 8 0 13 0 21 68% 2.2
2015 1,866 29 8 0 15 0 23 79% 2.9

Mentored Youth Deer

Mentored Youth seasons i2016were the second Saturday of September to January 15, 2017.

The Mentored Youth season has unlimited (resident only) antlerless deer licenses available

This seasorencourages resident hunters to mentor young hunters (10 to 16 ydaage) in

their early hunting years. The adult mentor must be unarmed during the hunt, 18 years of age

or older, and have successfully completed a hunter safety or hunter education course. The

GFrye |yaf SNI Saaé RS $ndtofedYadDaeteasod andis dpdnR R dzNA y 3
statewide.

There were 3,646 resident singiag antlerlessvientored Youth Deelicenses issued for 2015.
All mentors/hunters were surveyed and 2,688 responses (77€g veceived. Approximately
72%o0f responding mentors/huntes used the Internet to respondRespondents reported
hunting an average of 3.96 days each, which projected to 14,438 recreation days for the
season.

Projections for the season indicated that a total of 261 witdiled buckgwithout antlers)
1,556 vhite-tailed does, 25 mule deer bucksithout antlers) and 243 mule deer does were
harvested. The total harvest for tidentored Youth Deeseason was 2,086, artlde overall
success rate was 57@kable23, Figure25). The five deer management units withe highest
reported harvest were the Black Hills, Minnehaha, Brown, Brookings, and Yankton.

The average satisfaction rating for those responding (1 being very dissatisfied and 7 very
satisfied) was 5.89.
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Table23. Summary fothe Mentored Youth Deehunting season2011-2015

Licenses Bucks Does AvgDays  Average
Year Sold WT MD WT MD Total Success Hunted Satishction
2011 2,335 143 14 872 171 1,200 51% 4.16 5.70
2012 2,497 207 28 1,015 182 1,431 57% 3.77 5.78
2013 2,939 179 14 1,028 154 1,375 47% 3.87 5.57
2014 3,096 214 29 1,187 167 1,595 52% 3.98 5.70
2015 3646 261 25 1556 243 2,086 57% 3.96 5.89

Mentored Youth Deer
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Figure25. Mentored Youth Deelicense sales and harvest, 200815

Youth Deer

Youth Deerseasonn 2016wasfrom the second Saturday of September to January 15, 2017.

Unlimited statewide youth (resident and nonresident) antlerless deer licewsesavailable.

Youththat wereat least 12 years old on Dember31, 2016 andvere younge than 18 yeses

old on June 30, 2016, and hkdl § SYRSR | 3dzy al FSGe O2dzNBSZ 4SSN
FyaGtft SNI Saa¢ RSSNI £ AOSyasS 7T awthankdult, thaiadult Biésh RS  dzy
be unarmed (unless the adult has a firearm dggne license valid for the same area and time of
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year as the youth hunter, or the adult is carrying a pistol and possesses a valid concealed pistol
permit). There is no deadline to apply for this season.

There were 5,331 singlag antlerless licensessised for the 201% outh Deehunting season
(4,754 residerd, 577nonresident). Approximately 75%f hunters were sampled and 2,951
responses (74%)ave received. Approximately 598bresponding hunters used the Internet to
respond. Respondents repore hunting an average of 4.54 days each, which projected to
24,203 recreation days for the season.

Projections for th2015season indicated that a total of 329 whitailed bucks, 2,137 white
tailed does, 33 mule deer bucks, and 333 mule deer does hamnessted. The estimated total
harvest for theYouth Deeseason was 2,831, artide overall success rate was 58Vable24,
Figure26). The five deer management units with the highest reported harvest were the Black
Hills, Minnehaha, Brown, Brookings,deRoberts, which accounted for 228bthe total youth
season harvest.

The average satisfaction rating for those responding (1 being very dissatisfied and 7 very
satisfied) was 5.59.

Table24. Summary of thé¥outh Deehuntingseasons2011-2015

Licenses Bucks Does AvgDays Average
Year Sold WT MD WT MD Total Success Hunted Satisfaction
2011 7,033 339 43 2,349 322 3,053 43% 5.58 5.02
2012 6,110 321 33 2,387 305 3,046 50% 4.87 5.32
2013 5,548 346 32 1,756 344 2,477 45% 464 5.23
2014 5,038 317 37 1,924 287 2,565 51% 4.61 5.47
2015 5,331 329 33 2,137 333 2,831 53% 4.54 5.59
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Youth Deer
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Figure26. Youth Deeseason license sales and harvest, 12005

Archery Deer
TheArchery Deeseasonn 2016wasopen from the third Saturday of September (Sept 24) to

January 15. Only antlerless licenses were valid from JanuEsy Unlimited resident and
Y2YNBAARSYlG alFyeé RSSNE tAOSyasSa oSNBE At of
statewide licens®r one West River license and one East River license. Unlimited antlerless
white-tailed deer licenses were also availabath hunters being able to purchase only one

antlerless license. Sesal units were closed to antlerless harvest (Figeire

59



~ o
o)

[ License valid 7] License Not Valid

Figure27. Archery antlerless (Unit LM1), 2018ntlerless tagsot validin shaded portions of
the map

There were 26,68Archery Deelicenses issued in 2015 (23,507 resident, 3,180 nonresident)
for a total of 26,687 tagsAll were single angeer tags or single antlerless whitetail tags for the
Statewide, LM1 (Limited Statewide), East River or West River units.

A random sample of 6,558 hunterere surveyed and 5,005 responded for a 77% return rate.
Approximately 67%f responding hunters used the Internet to respoirkspondents reported
hunting 11.24 days per hunter, which projects to a total of 245,066 recreation days for the
season.

The projected harvest for th2015archery season was 7,340 deer (5,042 wigtiéed bucks,
1,593 whitetailed does, 632 mule deer bucks, and 73 mule deer does). Thessuate for the
season was 28% able25, Figure28). The six deer management units with the highest
reported harvest were the Black Hills, Brown, Minnehaha, Beadb®kihgs, and SW
Butte/Lawrenceaccounting for approximately 2166 all archery season harvest.

Satisfaction was also measured (1=very dissatisfied to 7=very satisfied) and the average
satisfaction ratindor this season was 5.14.
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Table25. Summary of theArchery Deeseasons2011-2015

Licenses Sold Bucks Does Tag AveDays Average
Year Res Nonres WT MD WT MD Total Success Hunted Satisfaction
2011 24,681 3.386 4,216 459 3,534 193 8,401 27% 12.51 4.86
2012 25,100 3,128 4,086 379 3,264 137 7,866 26% 11.78 4.86
2013 24,315 3,036 3,875 424 2,585 141 7,025 24% 11.11 4.76
2014 21,647 2,840 3,948 562 1,459 83 6,052 25% 10.80 4.97
2015 23,507 3,180 5,042 632 1,593 73 7,340 28% 11.24 5.14
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Figure28. Archery Deelicense sales and harvest, 192615(Harvest and success data missing
from 1987 and 1988).

Muzzleloader Deer

TheMuzzleloader Deeseason was open from December2D16to January 15, 2017. Only
antlerless licenses were valid frorndary 15. Unlimited resident and nonresident antlerless
white-tailed deer licenses were available in the LM1 unit (Fi@®e Licenses for buck harvest
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Figure29. Muzzleloader atlerless (Unit LM1), 2016Antlerless tagsiot validin shaded
portions of the map

There were 2,433 antlerless deer licenses (2/280dent€ mMno Y2y NBaARSYy (G0 | yF
RSSNE f AOSy &S aMuzdeldder Reefedsdd, vihiKhSreprestad @ total of

3,446 tags. A sample of 3,363 hunters were surveyed and 2,624 responded for a response rate

of 78 percent. Approximately 7366 muzzleloader hunters used the Internet to respond.

2015 markedi KS St S@Sy G K &SI NJ {&advailablé foryfie mizBefodder f A OSy 2
aSlhazy ¢6AGK cZydH LI AOIyGaod ¢ KS fyomz300 SNJ 2 F
to 1,000 in 2008. Respondents averaged 4.03 days of hunting for a projected total of 13,888
recreation days for the season.

Theestimated harvest for the015Muzzleloader season was 935 deer (313 wihatiéed bucks,

539 whitetailed does, 77 mule deer bucks, and 16 mule deer does). The overall success rate
for the muzzledbader season was 27@bable26, Figure30) and average sedfaction was 4.76 (1

= very dissatisfied, 7 = very satisfied).
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The six deer management units with the highest reported harvest were Brown, Gregory, Black
Hills, SW Butte/Lawrence, Kingsbury, and Sanhooounting for approximately 2766 the
total seasm harvest.

Table26. Summary of theMuzzleloader Deeseasons2011-2015

Licenses Sold Bucks Does Ave Days Average
Year Res Nonres WT MD WT MD Total Success Hunted Satishction
2011 4,747 265 308 83 1,113 216 1,720 26% 4.82 4.36
2012 4,856 288 433 115 1,218 211 1,977 29% 451 4.75
2013 4,350 286 312 62 821 146 1,340 23% 414 457
2014 3,073 140 235 85 498 11 829 26% 3.79 4,58
2015 3,303 143 313 77 539 16 935 27% 4.03 4,76
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Figure30. Muzzldoader Deeticense sales and harvest, 192215

Black Hills Deer

The2016Black Hills firearm deer season was open the entire month of November, with 4,100
resident licenses and 328 nonresident licenses made available. The Black Hills Deer unit
excludes CSP Mount Rushmore National Memorial, Jewel Cave National Monument, and W
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Figure31. Black Hillgtan colored units on map)West Rivetbrown), and East Rivggreen)
firearm management units, 2016.

There were 4,035 singkag licenses issued for the 2015 Black Hills Deer season (3,741
residens, 294 nonresident).

A random sample of 1,255 hunters wagen (3260f license holders) and there were 1,033

responses for an &return rate. Approximately Abof responses were received through the

Internet. Those responding the surveyeported hunting an average of 4.@thys, which

projected to 18,602ecreation days for the season. Of those respondiffstated they did

not hunt at all during the seasorl’he mean satisfactioratingwas 5.75 on a scale ranging from

M I GaSNE RAAdAalGA&AFTASRE G2 1 I' Ga@SNER aldAaFTaias

The harvest projection for the Blatklls Deer season was 2,917 deer (2,500 adghite-tailed
bucks, 33 fawnvhite-tailed bucks, 292 adulvhite-tailed does, 15 fawwhite-tailed does, 74

adult mule deer bucks, and 2 adult mule deer does. The overall season harvest success rate
was 726(Table27, Figure32).
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Including the estimated Black Hills harvest of 1,079 deer from the Archery, Youth and
Muzzleloader seasons, approximately 3,996 deer were harvested in the Black Hills proper.

Table27. Harvest summaries fahe Black Hillsleer seasons2011-2015

Licenses Sold Bucks Does AveDays Average
Year Res Nonres WT MD WT MD Total Success Hunted Satidaction
2011 4,137 329 2,011 107 401 10 2,530 57% 4.78 4.89
2012 3,337 243 2,008 88 289 6 2,391 67% 4.23 5.22
2013 3,330 261 1,912 62 318 2 2,294 64% 4.68 5.27
2014 3,242 252 2,076 59 275 0 2,410 69% 4.82 5.48
2015 3,741 294 2533 74 307 2 2917 72% 4.61 5.75
- Black Hills Deer
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Figure32. Black Hills éer season license sales and harves86i2015

West River Firearm Deer

The West River firearm deer seasor2@il6began on the Saturday 12 days prior to

Thanksgiving and lasted 16 days (Blober12-27) in most of the 38 management units

excluding portions of Gregory and Mellette counties which wergddaber5-8 and 12-27.

There were 19,765 resident licenses (25,185 tags) and 1,585 nonresident licenses (2,019 tags)
available in the 2016 West River deer season. In addition, there were 500 resident and 500
nonresident West River Special Buck licensalg] wnly on private land. License types available
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duringthe 2016 West River firearm season included y @ RS SNE I, ad Fyyee geKKAAIGSSIdN |-/
and2yS | yif SNIsifigled | g & A 6§ 8X 5 Ardldodbledk K Phil SNE Sa3a G KAGS
There were22,811 licenses issued for the 2015 West Rivearm Deer season (19,565 regular,

998 Special Buck and 2,24&ndownerown-land only) for a total of 25,952 tags.

In both West River and East River firearm deer seasons, there were unltmaifgutice
Lardownerown-land licenses available. Landowners in some units were eligible for up to two
single tag free antlerless licenses (Fig8®g
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Figure33. Free landowner antlerless units, 2016. No free licenses available irdpadions
of map.

D License Valid [:] License Not Valid

A random sample of 8,790 hunters was taken from the regular West River season, 2,174 from
the Landownefown-land licenses, and 997 from the Special Buck licenses. Final response rates
were 78%for regular West Rivatteer, 726for Landownerown-land and 86bofor Special Buck.

Of all responding hunters, %4of regular West River, 49of Landownefown-land and 78c0f

Special Buck hunters responded over the Internet.

Respondents reported hunting an average of 3.12 dlaysigthe reguar West River s&son,

3.76 days oithe landownerown land licenseand 3.38 daysn the Special Buckcense These
averages projected to a total of 69,585 recreation days for all West River firearm deer seasons.
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The West River projected deer harvesisvl 3,091 fothe regular season, 1,654 foahdowner
own-land, and 783 for the Special Buck licen@eble28, Figure34). Success rates were %l

for the regular season, 4sfor Landownerown-land,and 7®b6for Special Buck.

The mean satisfactiorating for those responding to the regular West River season was 5.27 (1
being very dissatisfied and 7 very satisfied).

Table28. Summary of the West Rivdeer seasons (including Special Buck and Landewner
own-land), 2011-2015

10 —
5 - \ // \

10%

Licenses Sold Harvest
Resident Nonres Bucks Does Tag Avg Avg
Year Lics Tags Lics Tags WT MD WT MD Total Success Days Satis
2011 25,917 57,091 3,978 8,645 11,139 4,456 12,301 3,901 31,797 48% 3.64 5.00
2012 22,511 44,080 3,143 6,173 8,606 3,650 836 2,391 23,594 47% 3.63 4.96
2013 22,422 44,118 3,216 6,257 7,749 3,358 5,785 1,678 18,570 37% 3.56 4.46
2014 20,736 23,533 2,035 2,216 7,646 3,246 2,415 334 13,642 53% 3.25 4.88
2015 20,417 23,405 2,394 2,547 9,091 3,673 2,521 246 15,528 60% 3.12 527
West River Deer
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Figure34. West Rivedeer license sales and harvest982015
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East River Firearm Deer

The2016 East River firearm deer season began on the Saturday prior to Thanksgiving and was

open for 16 consecutive days (Nowuber19 ¢ Deember4), and an antlerless only season was

also open for nine days beginning the Saturday following Christmasifibec31 ¢ Jaruary 8).

There were31,048resident licenses anddB11resident tags available in 49 management units

in 2016, and an aditional 549resident East River Special Buck licenses.-rEgident hunters

are only able to apply farnsoldEast River licenses within the third drawinbich resulted in

759 nonresident licenses and 1,595 tags being distributed to-remidents Lcense types

available includea I y & ,aRSSENIF y it SNI Saa¢ RSSNE aaméyse (RFSS NE
Grye | ySONI 32§y BKAOGSOGFIAT T al yidf SNISaa oKALU
GKAGSGFrATEY YR Gg2 alyidtSNISaa gKAGSOFATL ¢

In bah West River and East River firearm deer seasons, there were unlinatbarice
Landownerown-land licenses available. Landowners in some units were eligible for up to two
single tag free antlerless licensé&sgure33).

There were 33,123 licensessued for the 2015 East River Firearm Deer season (26,752 regular,
555 Pecial Buck and 5,816 Landowrmwn-landonly) for a total of 41,696 tags.

A random sample of 12,555 hunters was taken from the regular East River season, 2,484 from
the Landownerown-land only licenses, and all 553 Special Buck hunters (2 were undeliverable).
Final response rates were Z8or regular East Riveleer, 7®26for Landownerown-landand

84%for Special BuckOf all responding hunters, €4of regular East River, #8of Landowner
own-landand 73%o0f Special Buck hunters responded over the Internet.

The2015East River projected deer harvest was 16,759 for the regular season, 874
Landownerown-land, and 364 for the Special Buck seas&uccess rates were %dor the

regular season, #6for Landownefrown-land, and 684for Special Buck. Succekgingthe

regular East River seasforthea  y@ RSSNJ FyR | yeé Iwhitétdil& NI Saa RSS
Iyt SNI Saa ayiewnass@d(1x thgsand siicCeSsyfdhés2™ (antlerless only) tag
averaged37 percentd { dz00Saa FT2NJ alyeée |yiafSNISaa S
GKAGSOLI AE YR Fy i tSaysfwasbtband sGdcesSarBtags was 294 O Sy
No tripletag licenses were available 2015.

RSSNJ |
asS wm

Respondents reported hunting an average of 4.15 days per hunter for the regular season, 4.55
days forLandownerown-landand 4.95 days for Special Buck, resulting in a projected total of
140,363 recreation days for the entire East River seasamtelt reported harvesting
approximately 9500f their deer during the regular season anthsom December 26 January

3 (Table30).

The mean satisfaction score for those responding to the regular East River survey was 4.96, for

the Landownerown-landsu@S e g1 & p®nu> YR F2NJ GKS {LISOAL f
RAa&AlFI 0AATASRE YR 7 I AGOSNEB &l 0AaFTASRELO®
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Table29. Summary of the East Rivéeer seasons (including Special Buck and Landoowver

land), 20112015

Licenses 3d Harvest
Resident  Nonresident Bucks Does Total Avg Avg
Year Lics Tags Lics Tags WT MD WT MD Harvest Success Days Satis
2011 45,589 75,512 1,950 4,461 14,970 502 19,401 513 35,386 44% 473 451
2012 37,865 58,693 1,419 2,813 13,522 383 14,153 337 28,394 46%  4.23 4.64
2013 37,137 56,030 1,366 2,715 10,733 278 10,592 256 21,858 37%  4.44 419
2014 31,037 37,835 912 1,326 12,213 376 6,673 86 19,347 49%  4.10 4.80
2015 32,287 40,420 836 1,276 13,060 369 7,331 104 20,866 50% 415 4.96
Table30. 2015 East River deer harvest by date

2015 East River Deer harvest by date

Total Nov22-Dec7 Dec?27-Jan4

Reports 3,223 3,060 163
Percent of total 95% 5%
Projected 16,759 15,911 848

2015 East River Deer antlerless harvest by date

Total Nov22-Dec7 Dec?27-Jan4
Percent of total 88% 12%

Projected 7,080 6,232 848

69



East River Deer
(includes Special Buck and Landowrmrn-land)
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Figure35. East River ger season license sales and harves§6t2015

National Wildlife Refuge Deer

Deer huning is permitted irthree USFWS National Wildlife Refuges in South Dakd#and

Lake Refuge, Lacreek Refuge, and Waubay Refuge. Each refuge has several hunting intervals

with specific numbers of licenses available. Each interval has different seassnadat may

be firearm, muzzleloader only, archery, or antlerlesdy for certain time periods. Typical

f AOSyaS (elLilSa AyOfdzRS alyeé RSSNEZ alyeée Fyidf SN

There vasa total of 232 licenses issued for the 2015 WigdRefuge Deer seasons, which
included 165 at Sand Lake (152 residents and 13 nonresidents); 34 at Lacreek (30 residents and
4 nonresidents); and 33 at Waubay (30 residents and 3 nonresidents).

All licenseholders for each season were surveyed and resgearates for Sand Lake, Lacreek,
and Waubay refuges were §&rcent 91percent and 88percent respectively. Approximately
70%of survey respondents did so through the Internet.

The seasons had different opening dates at each refuge. The averageutidsd were2.89 at
Sand Lake, 2.71 at Lacreek and 2.10 at Waubay.

The reported harvest at the refuges consisted of only wiaiked deer. The projected harvest
for Sand Lake was 39 bucks and 6 does, for Lacreek was 12 buckdaasi &d for Waubay
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was 8 bucks and 0 does. The projected success rate for Sand Lakédvha@éekvas 394
and Waubay was 24(Table 3).

Table31. Harvest summaries fahe National Wildlife Refugdeer seasons 20112015
Sand Lake National Wlife Refuge

Year Licenses Bucks Does Success Ave DaysHunted
2011 220 30 51 18% 3.30
2012 128 33 10 34% 2.54
2013 132 37 18 41% 2.48
2014 133 44 4 36% 2.34
2015 165 39 6 27% 2.89

Lacreek National Wildlife Refuge

Year Licenses Bucks Does Success Ave DaysHunted
2011 45 16 9 45% 2.93
2012 48 14 19 47% 2.38
2013 48 11 4 22% 1.97
2014 34 8 0 24% 3.10
2015 34 12 0 35% 2.71

Waubay National Wildlife Refuge

Year Licenses Bucks Does Quccess Ave DaysHunted
2011 64 9 7 25% 3.82
2012 51 17 2 38% 1.76
2013 51 15 1 31% 1.71
2014 33 8 2 32% 1.54
2015 33 8 0 24% 2.10

Aerial Surveys

Historically, aeriasurveys with fixed wing aircraft have been flown to assess deer populations

in South Dakota Little documentation and published results, howevare available for most

aerial surveys except those conducted in Bilack Hills region, mosif which wereconducted

near Crow Peak, located southwest of Spearfi€b(1970s). For the Crow Peak surveys low

level evening flights were conducted in appiroately midApril, covering about ten square

miles (Brady 1971)This area was chosen because it was identified as one of the most critical
GRSSNJ LINPof SYé |INBlFa 06SOlIdzaS Al AyOf dzZRSR LINRC
1974) From 1953 throuly 1973 (excluding 1972) aerial surveys at Crow Peak in the Black Hills

were conducted The number of deer recorded annually ranged from 529 in 1960 to 1,078 in
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1967 (Brady 1971, Richardson and Petersen 19Vh¢ value of this survey was also attributed
to good public relations (Richardson 1970 or Brady 1971).

Aerial surveys areurrentlyused to estimate the population size of large mammals; however,

few surveys accurately count all animals, due mainly to visibility hidgegility bias can be

definSR & GdKS FFLAfdzNE G2 20aSNIBS tt FyAYIfasg
estimates (Caughley 19&41977). Caughley (1977) reported that aerial surveys failed to detect
12-71% of animals known to be present in a study area with flat and tgreain. Total counts

of ungulate populations are not feasible and numerous aerial surveys have documented biases
associated with underestimates of population size (Caughleyd 9@&Resche and Rausch 1974,

Floyd et al. 1979, DeYoung 1985). One approaekl to correct for visibility bias of ungulate
populations are sightability models (Samuel et al. 1987).

Sightability models are used to calculate the detection probability of individual groups and
correct for groups missed during surveys by documeritietprs affecting animal detection
(Samuel et al. 1987). Models are developed by flying over groups of animals that include radio
collared individuals and by recording covariates for individual groups both observed and
undetected by observers (Samuelatt 1987) Numerous factors affecting sightability have

been documented and include type of aircraft, speed, altitude, strip width, group size, group
activity (i.e., bedded, standing, moving), observer experience, vegetative cover, canopy cover
(i.e., visual obstruction), topography, and snow cover (Caughley 493dmuel et al. 1987,

Otten et al. 1993, Bodie et al. 1995, Anderson et al. 1998, Cogan and Diefenbach 1998, Allen
2005, Jacques 2006, Krueger et al. 2007, Mcintosh et al. 2009, Rice et alW20€9et al.

2009, Jarding 2010, Phillips 2011, Robling 20K&). assumptions of sightability models are: 1)
the population is geographically and demographically closed, 2) observations of groups of
animals are independent, 3) groups are observed ontieand during that observatiogroups

are completely enumerated, 4) the survey design for land units is specified, and 5) probability
of observing a group is known or can be estimated (Steinhorst and Samuel 1989).

Mule Deer

The first aerial deer surveysthin South Dakota began in the 1950s; however, limited
documentation exists pertaining to the frequency and/or occurrence of mule deer aerial
surveys pre2000 throughout South Dakota. Aerial surveys that did occur weresgstematic

and did not accountor missed individuals which resulted in limited use of data collected for
management purposedn an effort to obtain statistically valid mule deer abundance estimates,
sightability model development became a priority ®DGFih 2010. From January 201
February 2012, 128 adult female mule deer and 10 adult male mule deé8(Meade and
Pennington counties)=60, Fort Pierre National Grasslands (FPNG)) were collared and used to
develop sightability models for estimating deer abundance. Tw#nie spring sightability

flights were conducted in April within Meade and Pennington countie9)and FPNG£14)

study areas when potential color differences between-bleached deer and spring greem

of vegetation were present. Variables for which datere collected during flights included:
group size, activity, habitat, topography, and visual obstructifithin the Meade and
Pennington counties study area deer were sighted in the spring at a rate of 9.3% (10/107).
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Logistic regression analysis indezhthat visibility was influenced by canopy cover; however,
the best model indicated through informatietheoretic methods was not significanwithin

the FPNG study area deer were sighted in the spring at a rate of 65.7% (167/254). Logistic
regressioranalysis indicated that visibility was significantly influenced by group size, activity
and topography. Twentfour winter sightability flights were conducted between January
March in the Meade and Pennington counties{1) and FPN®G+£13) study areawhen 100%
snow cover was presenfAn additional eight winter flights were flown in the FPNG study area
when no snow cover was present. Variables for which data were collected during flights
included: group size, activity, habitat, topography, and visbatruction Within the Meade

and Pennington counties study area deer were siglietthe winter at a rate of 31.2%

(34/109) Logistic regression analysis indicated that visibility was influenced by canopy cover
and group size; however, the best modealicated through informatiortheoretic methods was
not significant Within the FPNG study area, deer were sightethe winter at a rate of 84.6%
(252/298) when 100%now cover was present. Logistic regression analysis indicated that
visibility was sigfiicantly influenced by group size and topography. Winter sightability rates in
the FPNG study area when nmosv cover was present were 58.5%56/94). Logistic regression
analysis indicated that visibility was significantly influenced by group sizefygdtipography

and visual obstruction (Robling et al. 2014).

Fixedwing aerial surveys are not a feasible method in estimating mule deer abundance in
landscapes characterized by extreme canopy cover associated with rugged.tétoaiever,

models deveoped in the FPNG study have been used to estimate mule deer abundance in areas
characterized by open prairie landscapes in central South Dakot2013, three survey flights

were conducted irfirearm deer Unit 45D when 1008fow cover was presén Aeral survey

protocol (Table32) was followed and the covariates, group size and topography were recorded.

Table32. Winter mule deer aerial survey protocol.

Type of plane Cessna 172

Ground Speed 90-110 mph (goal ~ 9tph)

AboveGround Level 100-200 feet(goal ~15Geet)

# Observers 1 observer plus pilot as observer = 2

Time of day Sunrise Sunset

Wind conditions <25 mph, prefer <15 mph

Transect width Y mile = observe ¥ mile out each side of plane

Time of year JanuaryMarch. Must have either no snow coverl0%) or

total snow cover (94100%; appromxnately> 4incheg.
After hunting seasons close; when deer are on winter eanc

Observing groups of deer Repeat flyover(s) if necessary to obtain accurate group co
Take pictures on groups >50 individuals
Topography recorded will be where the first individual was
detected
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Abundance estimates were formulat&a Program R using the Sightability Model package using
the regression equation #2.363 + 0.054(group size).742(topography) (Robling et al. 2014).
Results indicated minimal variability among estimates indicating future surveys in open prairie
habitats are warrantedTable 33).However, future use of the fixediing mule deer sightability
model is limited to deer units predominantly characterized by open terraims becomes
problematic because canopy cover associated with rugged terrain existssinmule deer

units in central and western South Dakota, limiting applicability.

Table33. Mule deer winter abundance estimates.

Year Unit Population Estimate

2013 (Flight 1) 45D 447 ; 959% Cl = (419, 560)
2013 (Flighk) 45D 388; 95% Cl=(357, 494)
2013 (Flight 3) 45D 431; 95% Cl = (406, 546)

White-tailed Deer

Historically, numerous aerial surveys for whitéled deerhave been conducted across South
Dakota However, survey methodology was inc@tent and in most cases estimates were
considered minimum count dataNonsystematic flights with no correction coefficient for
missed individuals had limited use for management purposes and as a result, sightability model
development became a prioritpf SDGFIh the late 1990s. Between 192®00,along the
Missouri Rver breaks in central South Dakota, 103 observatinokidingat least one radio
collared mule deer or whit¢ailed deer were recorded and logistic regression analysis indicated
detection was most influenced by group size and aninttivdy (Grassel 2000). Species

specific sightability models were still lacking in areas characterized predominately by
agricultural row crops and in 2009 a research project was initiated to develop-tailibe deer
sightability models that accounted for missed animals in eastern South Dakota.

From February 2008 February 2010, 43 adult female whitailed deer andive adult male
white-tailed deer wereaadio-collaredand used to develop sightability moldefor estimating
white-tailed deer abundanceln the spring of 2009 and 2010, a total of seven sightability flights
were conducted in late April and early May when potential color differences between sun
bleached deer and spring greeip were present. n the winter of 2010 and 2011, a total of
eightflights were conducted in January and February wher/d€@w cover was present and
deer were in large winter herds. Several variables were celledtiring the flights including:
group size, activity, halat, and canopy cover. Deer were sighted in the winter at a rate of
84.%%(146/173) and spring sightability rate was S%.@8/161). Logistic regression analysis
indicated that visibility was significantly influenced by group size and canopy cover ffor bot
models and the top model (winter) estimated deer sightability as p = 3.06 + 0.044 (group size)
1.13 (canopy cover) (Robling 2011).
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The winter model was selected for management purposes because detection probabilities were
greatest during winter whend0%snow cover was presepthus limiting variability. In 2013

and 2014 SDGP conducted winter aerial surveys in numerous East River deer units. Each unit
was divided into approximately 36 fow, medium, and high subunits based kmowledge of

deer dstributionsand 10@%0f the high, ~6@6 of the medium and ~4086 the low subunits

were flown. Transects within subunits were flown north to south or south to north and were
preloaded onto a GPS unit to ensure accuraggrial surveying sampling protoadtablished

during model development (TabB%) was folowed. Abundance estimates were derived in
Program R using the Stgbility Model package (Table B5

Future aerial surveys will be conducted at the DAU level on a scheduled rotation foORAUds

10 east of the Missouri River when snow conditions exitsaich DAU will be divided into low,
medium, and higlileer densitysubunits based on knowledge of deer distributioocedure
Allocate within program Aerial Survey will be used to determine sasipés within each

stratum of each DAlLbr 100% of the area will be flown depending on staffing and funding

levels. Abundance estimates will be derived in Program R using the Sightability Model package.

Table34. Winter white-tailed deer aerial surveyprotocol.

Type of plane Cessna 172

Ground speed 80-110 mph (goal ~ 9tph)

Above ground level 100-200feet (goal~150feet)

# Observers 2 observers, not including pilot

Time of day Sunrise Sunset

Wind conditions <25 mph, pefer <15 mph

Transect width Y% mile = observe ¥ mile out each side of plane
Time of year JanuaryMarch. After hunting seasons close; when

deer are on winter range
Must have 100% snow eer (approxmately> 6
incheg

Observing groups of deer Repeat flyover(s) if necessary to obtain accurate grc
count
Must count deer only on their side of the plane
Observers will not assist each other with initial
detections of deer
Take pitures on groups >50 individuals.
Canopy cover will be estimated where the group wa
first detected
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Table35. White-tailed deerwinter abundanceestimatesfrom aerial surveys

Year Unit Population Estimate

2013 18A 3,555 95%Cl=(2,722, 6,397)
2013 18A 3,518 95%Cl=(2,956, 4,846)
2014 22A 3,154 95% Cl=(2,655, 4,169)
2014 32A 2,976 95%Cl=(2,475, 4,256)
2014 46A 973 95 % Cl = (879, 1,278)
2014 43A 976 95 % Cl =(834, 1,319)

Spotlight Abundance Survey

In the Missouri Breaks region of central South Dakota on the Lower Brule Sioux Reservation,
Grassel (2000) evaluated the effectiveness of spotlight surveys for-tdiliéel and mule deer.
Duringfall spotlight surveys in the Missouri Breaks region observers detected 88% of reflectors
that were planted along the survey route that were intended to mimic deer eye shine in an
attempt to estimate visibility bias, violating the first assumption of dismsampling that all

deer on the line are detectedSimilarly, Jarding (2010) evaluated spotlight surveys of ungulates
(including deer) in the Black Hills and noted significant evasive deer movement during spotlight
surveys (failure of model assumptio@)#and that detection efficiency improved among
observers in the back of the truck compared to those in the cather common sources of bias

in spotlight surveys include deer avoidance of roads that are used during surveys, skewing the
results (Burham € al. 1980) Despite this behavior, Jarding (2010) recommends that while
there is a high density of roads in the Black Hills, they traverse a wide range of vegetation
communities that deer utilize; therefore, roads may be a reasonable venue for transect
placement.

Beginning in 2016 petlight road surveysvere completedby SDGFRithin the boundaries of

the Black Hill®AU(i.e., DAU 3where distance sampling moddigave recently been

developed to estimatevhite-tailed deerabundance In distance sampig methods the data
collected are the distances of the objects being surveyed from the observer, and the objective
is to estimate the average density of the objects within a region using the concept that objects
have a given probability of being detectatdifferent distances (Buckland et al. 2008urvey
crews followrecently establishegrotocols(Cudmore 20T). Sixty transect routelsave been
selected ly General Randomized Tessellation Stratified sampling (Stevens and Olsen 2004)
with transect lergthsvarying from3.5 kmto 16 km(Figure36). Surveysare conducted during

the last two weeks of August, beginning %2 hour after sunset and generally laggihg8's
depending on transect length and the number of deer observed. Suarey®t conductel in

rain, fog, or sleethowever,surveying efforts may be stoppefl.e., < 30 minutes) and
immediatelyresumed once the inclement weather passes. Spotlights (twolkbn candle
powered spotlightsare used to locate deer on both sides of the transeéach survehastwo
observers, with the driver serving as one of the observ¥ishicle speeddo notexceed 15
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mph. Once a deer group is detected, the vehisktopped for observers to identify species,
sex, agaand group size. The use of binocsl& allowed when necessary aploserved
distanes arerecorded with the aid of a range finder at a-86gree angle from theoad
transect. Dataarerecorded using hand held mobile devices.

Observation datare separatednto two habitat categorie$i.e., trees and meadows) and
analyzed in Program Distance 6.0 (Thomas et al. 2010) using 95% confidence inferaks.
estimates of abundance using distance sampling from spotlight surveys will be compared with
population reconstruction estimates oliteed from ralio collar monitoring. Coshenefit

analyses will be completed to evaluate the best survey technique to estimate abundance of
white-tailed deer in the Black Hills in the future

Herd Composition Surveys

Vital statistics, such as sex aage ratios, should be known to judge intelligently the welfare of
animal populations (Downing 1980Herd composition surveys, previously known asipueat
classification countsr opportunistic live counts, wereriginallyinitiated to provide an

estimate of age/gender structure in the Black Hills (Kranz 19T4)s survey was initiated due
to concern that the population in the Black Hills was decreasing for three subsequent years
since 1973 (as shown by pellet count results), even though hunting wattyrfaysbucks during
this time (Rice 1977)Iin the Prairie regions these count&re supposed to shovwhe effects of
weather and harvest manipulations on fawns (Rice 1979)s survey was also developed as
the second step in determining the mortality fafwns, paired with reproductive poteial (see
above), and both dataets were used in population modeling efforts.

Preseason herd composition surveys of whitdéled deer and mule deer populations have

been conducted annually throughout the state ofuBoDakota since the early 40s in some
areas, but decent records only exist back to the 1970s 8049AppendiceB andE).

Historically, andom counts were conducted about one month before the start of the fall
hunting season using both daylight coarand nocturnal spotlight countdt was stressed with
YEYyF3SYSyld LISNaAz2yySt 02ttt SOGAy3a RIFEGF GKI G
RdzLJ AOF A2y 6SNB SaaSyudaaialf T 2dNIEach fall cdumt bad to O 2
include a minimum 25 fawns to ensure a sufficient sample size under conditions of high
springto-fall mortality. Researchers stated that nocturnal counts could provide estimates that
were lower than true counts though at least one later analysis found no significastettitfe
between both counts (Rice 1977, 1979 and 138duk and Nash 1987%ee Appendices F and

G for spotlight and daylight historical survey data.
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/ lr ; ‘ Black Hills Transects
.
2016 Routes

Figure36. Road transects used for spotlight deer survey in the Black Hills.

Longterm averages for the Black Hills was 25% fawn mortality from 1988 From 1990

1997 the rate was 38% (Schlueter et al. 200d)ld winters in 1998 to 1999 were credited with
lower fawn mortality Fawn survival over time was much better West River mule deer
calculated at 15% for 1971094, although this value was considered too lolihe rate for
white-tailed deer was not calculated but was assumed to be similangterm data for East
River deer suggested fawn mortality below 5% vaittongterm average of 140 fawns:100 does
for the East River region, indicating high survival for summer fawns {1993; McPhillips et al.
1997) Numbers for the Black Hills were consistently lower than for the Prairie regions
(AppendixD). Estimated &wn mortality rates are no longer calculated using herd composition
and reproductive datasets.
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Current herd composition gund surveys are completed by driving roads or hiking in areas of
known deer concentrations in September and Octob®urveys areonducted

opportunistically andlistributed according to where deer observations can be completed
either in day time hours or at night with the use of spotlightdl deer herds that are observed
in their entirety are classified to numbers of fawns, doas] bucks. Spatial data are also
recorded for each observation in order to reduce doubteinting occurrencesA minimum
sample size of 20800 independent group observations per species per DAUrigntly

obtained to ensure sufficient precision in hesdmposition estimates.

Herd composition surveyata arecurrentlyanalyzed to assess sex and age radtoseveral
geographic levels, with estimates and trends evaluatedest Rver, EastRver, and DAU
areas Age ratios alone should not be usedewaluate herd trend¢Caughley 197), rather
age and sex ratios are used to allocate herd composition in population models and population
projectionsat the DAU level Sex ratios are calculated as bucks:100 dbegever,estimating
accurate sex ratioBom count surveys iproblematicbecause opotential biases associated
with differential behaviorand habitat useof malesandfemales(McCullough 1994and/or an
inability to differentiatelarge fawns from smaller yearling femalddnfortunately, sexspecific
sightability rates are not available to correct for any biases in sex ratio dasexs@tios
warrant cautious interpretation and the greatest utility for these data are in evaluatibn
trend over time and across areas

Age ratios are calcaled asfawns100doesand are used as an indicator of fall recruitment into
the population Survivaratesof radio-collaredfawnsfrom Octoberl through September30

are usedn conjunction withfall recruitmentratiosin order to estimate annual recrument

rates.

In 2015, 15,028 whitetailed deer and 5,047 mule deerere classified throughout thstate
during the fall herd composition surveyAge and sex ratios, along with binomial (95%)
confidence intervals were calculated for each statiski@rdcomposition countsn East River,
West River, and Black Hills regisasulted in & averagewhite-tailed deerageratio of 95 (95%
Cl1:91-99), 90 (8596), and 80 (7®0)fawnsper 100does respectively.For mule deerfall
recruitment estimates for Eafiver, West River, and Black Hills regions wer(®63 CI52-
77), 84 (7889), and 69 (582)fawns per 100 doggespectively Overallthe 10year average
fall recruitment estimate of 78 fawns per 100 daeshe BlackHillsfor white-tailed deeris
lower than averages documented in théest River (95 fawns:100 does) and East River (102
fawns:100 does) prairiareas of the state (Figu&/). Small sample sized mule deer counted
outside of the West River prairie region limit useful comparisonswérdeer recruitment
estimates, but trend evaluations do reveal similarities (Figfe

Herd composition courd for 2015n the East River, West River, and Black Hills regions resulted
in an average whit¢ailed deer sex ratio d82 (95% CI30-34), 24 (21-26, and22 (18-27) bucks
per 100 does, respectively. For mule ddmrck ratiosfor East River, West River, and Black Hills
regions were28 (95% CI22-37), 38 (35-41), and47 (34-65) bucksper 100 does, respectively.
Sex ratio datasets tend to haweore variability (Figur88), but overalthe 10-year averagédor
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white-tailed deer in theEast River prairieegion of 32 bucks per 100 does has bsbghtly
higher thanthe West River24:100) and Black Hill2§:100)regions Small sample sizes oulsi
of the West River prairie region limit useful comparisons of mule deer sex ratios.

Estimates of sex and age ratios vary both spatially and temporally, as do trendsqBigamnel
38). Evaluations of age and sex ratios at the DAU level are more tmefubdeling purposes
and estimating population trends (Tal3é).

Whitetailed Deer Recruitment
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Figure37. Trends in age ratioand estimates of fall recruitmertf white-tailed deer and mule
deerin South Dakota20132015.
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Table36. DAU smmaiiesof white-tailed deerand mule deesexratios (fawns per 100 does)
and age ratiogbucks per 100 doespllected duringall herd composition survesin South
Dakota,2014-2016.

White-tailed Deer Mule Deer
DAU Year Fawn:100D Buck:100D Fawn:100D Buck:100D
1 2014 71 19 58 25
2015 97 23 88 37
2016 74 19 65 43
2 2014 107 16 95 21
2015 96 24 104 42
2016 77 33 76 51
3 2014 74 27 65 70
2015 80 23 67 49
2016 77 26 55 40
4 2014 80 32 81 29
2015 92 26 77 34
2016 60 28 65 34
5 2014 84 18 71 49
2015 83 20 79 33
2016 63 15 58 37
6 2014 91 18 62 51
2015 85 28 67 54
2016 86 25 83 45
7 2014 86 34 60 31
2015 81 23 57 26
2016 85 18 57 38
8 2014 98 38 49 71
2015 102 38 69 29
2016 96 26 56 35
9 2014 124 32
2015 112 24
2016 103 19
10 2014 84 37
2015 81 32
2016 88 30
11 2014 100 43
2015 105 37
2016 75 25
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Figure38. Trends irsexratiosof white-tailed deer and mule deen South Dakota2010-2015.

Current herd composition survey methods in South Dakota allow surveys to be completed over
multiple months and using multiple methods, both shown in previous research to provide
substantial biasesProgulske and Duerre (1964) conducted experitakroute spotlight counts

in 1958 in the Black Hills of South Dakota. They reported most observations withishthe 4
period beginning 1 hour after sunset. Temperature appeared to influence spotlight counts the
most, and more deer were observed in apber than in August or July. McCullough (1982)
researched night spotlighting in Michigan and reported that spotlight counts gave strongly
biased sex and age ratios except during July for sex ratio and April for fawn:doe ratio. He also
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recorded a declia in the proportion of males in his spotlight sample from August through
October, while Progulske and Duerre (1964) reported a sharp increase from August to
September

Fafarman and DeYoung (1986) evaluated deer spotlight counts in Texas and found that
maximum estimates of fawn/doe ratios occurred in October as opposed to August or
September. The average monthly buck:doe ratio for Aug@ttober was mostly consistent.
They also reported that fawns increased markedly in the survey from Aggdstiober, as did
McCullough (1982). Progulske and Duerre (1964), however, found high numbers of fawns in
the summer months, which some attribute to open meadows where they are easily counted.

Downing et al. (1977) studied daylight deer counts from both Temds/&ginia and showed
that fawns were always less observable than does in July, August, and September. Bucks and
does were usually seen at the same rate in August and November.

McCullough (1993) compared daylight and spotlight counts of bkitdd dee in California and
found that sex and age ratios varied between daylight and spotlight counts, and across all
seasons. Spotlight counts were less biased than daylight counts. McCullough et al. (1994)
compared systematic dawn and night spotlight compositcounts of blackailed deer with a
sample of radieelemetered animals. Differential alarm behavior was the only variable that
explained a significant amount of variation with sex ratio. Unless herd composition counts are
standardized (by route, seas, diel period, habitat conditions, e)dor deer populations in

dense habitats, they concluded that differences obtained may be more a result of those
conditions than real changes in composition and abundance of populations. Repetition was
reported asthe only reasonable solution to the problems of unpredictable deer behavior.

In the simmer 0f2012 SDGFP begancooperative project with South Dakota State University
to evaluate many of the survey methods used to colltrherd composition dataResults
suggested sample size needed for both species of deer ranged freid §fbups of does per
study area of interestAge ratios calculated from daylight counts did not differ between
September and October (P =0.13) for wHisled deer. Comparisoof September and October
spotlight age ratiogountsdiffered (P<0.001) indicating that Octobec§=085) had a higher

age ratio than did SeptembetfE056). Sex ratios calculated from daylight counts differed (P
=0.001) between SeptembesfE0.17) and Octoberd=0.21) for whitetailed deetr Comparison
of months for spotlight counts déred (P =0.02) indicating that Octobe§%0.27) had a higher
sex ratio than September. Mule deer age ratios calculated from daylight counts did not differ (P
=0.36) between SeptembetiE0.62) and October{=0.66) Mule deer sex ratios calatkd

from daylight counts did not differ (P =0.05) between SeptemtigrQ(26) and October
(¢§=0.31) Cudmore (201) also suggested lven quantifying age and sex ratios of deer, habitat
types need to be given consideration

83



Reproduction Surveys

This surveywas originally developedas a way to providereproductive information for
population modet and estimate theeffects weather and hunter harvest have on reproduction
based on theeproductive rateof vehiclekilled does (Rice 197.7)n conjuncton with theherd
composition counts, reproductive potential helped determine fawn mortality prior to deer
harvest (Wallin and Rice 198]. Each year the numbers of fetuses carried by necropsied
vehiclekilled femaleswere counted for each region from Mavto May. The age of alehicle

killed does was determinetly examinationof dental cementum annulof the incisor teeth
From this the number of fetuses carried per doe, known as reproductive potential, was
calculated. Some attention was paid to thege of the doe (doe fawn, meaning it was born the
previous year, or adult), because the proportion of doe fawns that reproduced varied by region
and was used to adjust the final reproductive value (Rice 19&#metimes the sample size
was considered tosmall to provide a regionakeproductive rate, especially for mule deer
(Richardson and Petersen 1974Jhis survey was conducted from 197985 and from 1987
1989in all four regions (Tabl&7). Due to small sample size, surveys wendy continued in he
Black Hills from 1990996, after which this survey was discontinued altogether and the
reproductive ratewas based on historic loigrm data collected, although these historic values
were not provided in the available literature (Smith 2éD1

Reprodiction surveys were reinitiated in 2012 arde currently conducteda estimatethe
growth potentialof mule deer and whitg¢ailed deer populations within designatedADs
across South Dakotdreproductive rates arestimated using pregnancy rates and fletaunts
from adult(17+ months) and juvenile {86 months)emale deer collected during winter
months(Table 38) Samples are collected using two methagk) necropsy of vehicikill deer,
and 2) ultrasonography of liveaptured deer.

Vehiclekilled deer smplesare collected bySBGFP personnel and/or contractors in South
Dakota that pick up vehiclkilled deer. The period of sample collectisfrebruaryl ¢ May 15.
All salvageabléemalevehiclekilled deerarefield-necropsied to determine the maber of
fetuses present. Date, species, location, agelfetal countare collected for each vehicle
killed deer. Incisors from vehiekdlled deer may also be collected to estimate deer to age
category juvenile = 516 months of age; adults = 17+ mosjbased on incisor tooth wear and
replacement.

Vehiclekilled smpling effortsare rotated among existing DAUs, such that each administrative
region that is able to participate will have at least one sampling unit. A minisaimpling
objectiveis set at200 does per species in each selected PAdwever minimum sample sizes
may be impractical to obtaimisome situations Amobile data collectiorapplicationis used to
collect reproductive data with associated spatial data
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Table37. Thereproductive potentiafor white-tailed deer(WT) and mule dee{MD) determined
for the Black Hills, West River, and East River regioS®woth Dakotal 9771996

(Note that sample sizes were mostly dependent on the availabilityebtle-killed does and
were sometimes very smalNumber of fawns per does for adult followed by value for yearlin
does in parenthesesReproductive potential was not calculated for mule deer in the East Riv

region)
Black Hills West River East River

Year WT adult MD adult WT adult MD adult WT adult Reference

(yearling) (yearling) (yearling) (yearling)
1977*  1.92 (1.29) 2.00 (1.29) 2.00 (1.20) Rice 1984
1978*  1.69 (1.33) 2.25 (1.00) 1.83 Rice 1984
1979*  1.26 (1.00) 2 Rice 1984
1980* 1.94 (.00) Rice 1984
1981*  1.65 (1.40) Rice 1984
1982 1.27 1.80 (0.40) 2.00 1.77 (0.86)** Wallin & Rice 1987c¢
1983 1.45 1.11 (0.67) 1.47 1.68 (0.53)* Wallin & Rice 1987d
1984 1.20 1.41 (1.25) 1.62 1.88 (0.72)** Wallin & Nash 1987
1985 1.22 1.50 1.62 1.57 1.88 Hauk & Nash 1987
1986 Not done this year Hauk 1987
1987 1.52 na 2.00(1.00) na(1.25) 1.89(0.96) Hauk 1989
1988 1.48 na na na 1.79(0.88) McPhillips 1989
1989 1.11 na 1.80 na 1.92(0.75) McPhillips 1990
1990 1.34 McPhillips &Rice 1991a
1991 1.39 McPhillips & Rice 1991b
1992 1.22 McPhillips & Rice 1992
1993 1.54 McPhillips & Rice 1993
1994 1.54 McPhillips & Rice 1995
1995 1.42 McPhillips & Rice 1996
1996 1.26 McPhillips et al. 1997

No data from 197 - 2014

*Combined values for 1977981 were given as 1.63 (1.23 for yearlings), 2.20 (1.50 for yearlings), 1.97 (1.00 for yearlings),
1.85 (1.35 for yearlings) fetuses per doe Biack Hills whit¢ailed deer West Rivewhite-tailed deerand muledeer, and East
Riverwhite-tailed deer(Rice 1984).
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Table38. Recent pegnancy rates and fataverages of whit¢ailed deer and mule deer from
reproduction surveys in South Dakdtam 20122016, and historical averagesom 19771989.

White-tailed Deer

Pregnancy Rate Fetus average
Years Area Sample  Method Juveniles Adults Overall Juveniles Adults Overall
197789 EastRiver 977 vehiclekill 57% 93% 7% 0.77 1.76 1.32
197789 West River 143 vehiclekill 39% 91% 75% 0.45 1.69 1.31
197789 DAU3 373 vehiclekill 0% 88% 78% 0.00 1.37 1.23
201213 Reg3and4 176 vehiclekill 33% 91% 75% 0.43 1.70 1.35
2015 DAU 3 52 vehiclekill 33% 80% 69% 0.33 1.18 0.98
2015 DAU 3 27 ultrasound - 93% 93% - 1.19 1.19
2016 DAU 3 43 ultrasound 0% 86% 67% 0 1.47 1.15
2015 DAU 9 55 ultrasound - 98% 98% - 1.93 1.93
2016 DAU 9 43 ultrasound 43% 100% 86% 0.43 1.93 1.56
2016 DAU 11 72 ultrasound 11% 99% 78% 0.11 1.84 1.48
Mule Deer
Pregnancy Rate Fetus average

Years Area Sample  Method Juveniles Adults Overall Juveniles Adults Overall
197789 West River 125 vehiclekill 0% 94% 81% 0.00 1.63 1.39
2015 DAU 3 30 ultrasound - 97% 97% - 1.43 1.43
2016 DAU 3 73 ultrasound 23% 95% 83% 0.23 1.57 1.36
2015 DAU 4 50 ultrasound - 100% 100% - 1.8 1.8
2016 DAU 4 56 ultrasound 0% 98% 75% 0.00 1.77 1.36
2015 DAU 6 50 ultrasound - 96% 96% - 1.72 1.72
2016 DAU 6 64 ultrasound 29% 100% 85% 0.29 1.84 1.51

Deerlive-captured duing radiacollaring effortsare also evaluated for reproductionAll heli-
capturedadultfemaledeerarelonglined back to a processing crew and evaluated for
pregnancy status/fetal counts usitigansabdominalltrasonographyanimalsarereleased at
processing stationDeer captured via drop nets or cage traj@over 1956are processed and
releasel at capture site.Blood sampleare alsocollectedand analyzed for levels of pregnancy
specific protein BWood et al. 1986Duquette et al. 2012p confirm pregnancy statusn

adult deer determined to be nepregnant during ultrasounds and juvenile deétetal
averages for pregnant juveniles are basedvehicle kill data. Sample sizes collected vary by
year and area, but in general @@dult does ad 25 femalguveniles will be assessed for
reproduction inthe first year of capture effort in eadbDAU wheresurvival monitoringefforts
are taking place Approximately 25 additional female juverslavill be assessed for
reproduction in the second anditld years of study in each DAU
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Reproductive ratelataare used to represent reproductive potential at parturitidor mule
deer andwhite-tailed deer across the stateCounts of fetussin the wintermayover-estimate
actuallive fetusesat parturition, however,asprenatal fetal mortality has been reported in
several studies of whiteailed deer productivitfRansom 1967, Mansell and Cringan 1968,
Roseberry and Klimstra 197@®renatal mortality is likely asult from nutritional constraints
of winter, but theoverallimpactto the deer herds usually considered mimal (Verme and
Ullrey 1984).Approximately 4% oivhite-tailed deer examined by Fortin et.dR015)in New
Hampshirenad fetuses in various stages of resorption, &wbeberry and Klirntra (1970) in
southern lllinoisestimated approximately 10% prenatal mortality of fetuses frdeer collected
in Januaryn southern lllinois.Robinette et al. (1955) examined 527 mule deer does in late
winter and estimated prenatal loss from first mortthmidpoint of gestation period was about
3.28%for mule deer in Utah

Reproduction datare used in conjunction witkummerfawn survival data to estimate fall deer
recruitment. This estimate of recruitment will be compared vihik fall herd composibn

recruitment estimate in future years when larger datasets allow statistical analyses. SDGFP will
evaluate cost:benefitatio, survey variability, population model needs, and other variables to
determine the most appropriate way to estimate recruitmentdeer herds.

Reproductive rateare currentlyused to update SDGFP deterministic population models, and
areincorporated into a Bayesian Integrated Population Modeling progrBectause current
datasets are limited in quantity éble38), comparison®etween areas, years, and methods are
limited. Data collected in the Black Hills region are currently the most plentiful, and a
gualitative comparison between this region aBdst and Wst Rver regions suggests lower
reproductivepotential in the Black s (Fgure 39).

Obtaining accurate estimates of deer reproduction is critical as small changgsaauction

rates can have substantial impacts on population modeling and pestiitder herd growth

rates. Pregnancy and fetal rates of adults véimg least of all age categorieser time
Juveniledoes(5-16 months)are susceptible to nutritionally induced variations in fertility and
thisissignificant because under normal conditions, yearling does represent the largest class of
breedingage femals (Heffelfinger 2006)Current integrated population model design used by
SDGFP uséwo age categoriefuveniles(5-16 months)and yearling/adult§17+months} for
reproductivedata; thereforethe greatest variabilityexists in pregnancy rates pivenlesfor

SDGFP modeling purposes.

Mule deer seldom breed their first year aguaenile (516 months)Connelly 198}, andthe
preponderance of literature ojuvenilepregnancy rates report zero to very low percentages.
Heffelfinger (2006) reviewed numaus deer studies in thsouthwestern US and reported the
average number of fetuses perule deerjuvenile(including norpregnantjuveniles) for most
studiesranged from 0.60.01 Two studies from a public wildlife management area in Texas,
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Figure39. Average number of fetuses per adult whiteled deer over time and across
different geographic areas in South Dakota. Reproductive data illustrated irR1BBB7and
20122015 bars were collected from vehididled inspectios, and ultrasonography was used
to collect data in 201£2016.

however, repored higher than normally reporteguvenilereproduction rdes; Desai (1962)
reported 7 ofll (64%) mule deguvenilereproductive tracts had corpora lutea, indicating they
had undergone estrus; Brownlee (1971) reported that 1 pi@nilereproductive tracts
contained a fetus (20%Bischoff (1958) found no evidence of ovulation in reproductive tracts
of 20 mule deejuvenilesin California.Robinette et al. (1955) repaetl that aut of 274 animals
(107 pregnancy examinations and 167 ovarian analyses), only 2.6% may have conceived fawns.
Additionally, only 0.56% of 540venileudder examinationshowed evidence of fawn rearing.
Robinette et al(1955) suggested the diffence between 2.6% and 0.56% represents a rather
high percentage loss uteroor very shortly after birth of young from mule deer impregnated
asjuveniles Historicalvehicle kill evaluations omule deerjuveniles(n=18)in South Dakota in
the 1970s ad 1980sdetected no pregnanfuveniles but recent blood tests results of winter
capturedjuvenilesdetected 0% pregnant in DAU(N=17), 23% pregnant MAU3 (n=13), and
29% pregnant in DAB (n=17;Table 39. Future evaluation of the reproductive potgal of

mule deerjuvenileswill provide essential data to the proper management of this species

White-tailed deerjuveniles (516 months) on the other hangmore commonly breed as
juveniles and rates can be higlDeYoung2011) reviewed 12 studiesnd reported a maximum
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of 29% pregnancy rate fguveniles,whereasOzoga (1987) reported about half of dpeeniles
breed insupplementdly fed whitetailed deer herd in Michigan.Historical reproductive data
from vehicle kill animals in South Dakofeom 19771989 detectedjuvenilepregnancy rate
averagefrom 0% to 57% epending on geographical areaaple 39). Current data in South
Dakota on whitetailed deerjuvenilebreedingvia blood testing of winter capturkjuveniles
show pregnancy rates carary from 043% (Tble39). Future r@roductive ratesn South
Dakotawill be compareetween years anthetween geographical areas évaluate if
temporal or spatial differences exist in mule deer and wiigtded deer herds across the state.

Table39. Juvenilepregnancy rates from wintguvenilescaptured Januararch of 2016,
South Dakota.

DAU Species Sample Size #Pregnant PregnancyRate
3 WT 12 0 0%
3 MD 13 3 23%
4 MD 17 0 0%
6 MD 17 5 29%
9 WT 14 6 43%
11 WT 19 2 11%

Survival Monitoring

Understanding population dynamics of both whttgled and mule deer and determining

annual rates opopulationOK | y3S o60<0 NBIljdzANBa (yz2¢6t SRAS 2F 7
rates. Annual rates of change within a deer population are influenced primarily by adult

survival and the number of fawns that reach one year of ageRopulation Modelsection,

Table44). Mule deer and whitetailed deer survival monitoring has been occurring within

South Dakota since the 1960s (Sparrowe and Springer 1970, Steigers et al.188Mal

estimates dating back to the early 1990s can be fourhinles 41 and 42ncreased efforts to

obtain statistically valid survival estimates within a defined data analysis unit have been

occurring since 2013; thus sample sizes of raditared mule deer and whittiled deer have

increased significantly.

Currently, statisticallyalid sample sizes (>100 individudts) adult femalesxist in 3 of tle 9
defined mule deer DAUs andofithe 11 defined whitdailed deer DAUs (Figué®).

Monitoring efforts on adult female mule deer and whiigled deer are still occurring on
previowsly collared animals in DAU 1 and 2; however, sample sizes are not at recommended
levels Within the active monitoring areaadultfemales {7+months) and juveniles (56
months) are primarily captured via helicopter net gun, ldingd back to a procesng crew
(adults only) fitted with a VHF radioollar, evaluated for pregnancy/fetal counts using
ultrasonographyadults only) as well as blood sampled to evaluate body condition and to
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confirm pregnancy status during the winter montHs. addition, sirvival of adult males is also
being monitored in two study areaandeachcaptured deer idblood sampled anditted with a
VHF radicollar or ear tag transmitter

Monitoring for a live/dead signal occurs within 16 days pzegture and all mortaties (<16
days post capture) are labeled as captuetated mortalities, with the exception of vehicle
mortalities. Monitoring then occurs one time each montietween the £'-15" for each
collared individual (TablkQ). All mortalities are investigatetb verify death of the animal via
physical evidenceln most cases, causpecific mortality is not identifiable with the exception
of vehicle collisions and hunter harvesiunter harvest is a very important metric used in the
population reconstructionmodeling process and collar reporting by hunters is a vital step in
obtaining the most accurate and precise data possible.

Table40. Monitoring frequency of radianarked deer for estimating survival.

Age Age Category Monitoring Frequency
0-4 months (capture; Sept 30) Fawns 1 per month
5-16 months (Octl ¢ Sept 30) Juveniles 1 per month
17+ months (Octl and on) Adult 1 per month

Fawns (&4 months) are captured opportunistically by observing guesttum behavior of dos,
grid searchingand/or driving roads within the DAU. Once an individual is captured, an
expandable breakaway VHF radmllar is attached, the fawn is sexed, weighed, and the
distance between the front hoof haline to growth line is measured to estate the age of the
fawn in approximate days (Sams et al. 1996). Monitoring occurs wiBid&/'s post capture
and all intact carcasses found <3 days post capture are labeled as capture related
mortalities. All other mortalities (norintact carcasses) arabeled according to evidence at the
mortality sight and likely recorded as probable predation/scavenged and used in the survival
analysis After 3 days postapture, evidence at the mortality sight (e.g., carcass, bone
fragments, blood, tooth marks ocollar etc.) are used to verify deathf. no evidence of death is
present the fawn is censored from the analysis because the collar mayshaderematurely
and the animal could still be alive.
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All capture, monitoringand mortality dataare collected using hand held electronic devices
(e.g., Junaunits, smartphones and tablets) and datee stored in a sequel server database and
transferred throughan application program interface (API) connection to a web interface
(PopR) created by the University of Montana. Suaiviates for each species, sexd age
category are calculated within PopR using a staggered/ known fate analysisAnnual

survival and harvest rates are then used in the integrated population model, resulting in
abundance estimates and annual rates of changeliable DAU abundance estimates require
statistically valid survival estimate®opulation models are heavily data driveso it is
imperative continued collaring efforts persist.

Future capture and monitoring efforts of mule deer and wkaéded deer fawns, juveniles,

adult does, and/or adult bucks will occur annuaMithin 3 of the whitetailed deer monitoring
DAUshat currently have statistically valid sampl@sgure41), 55 additional fawns and 55
additional juveniles will be radiecollared in2017 and 2018 to supplement current sample sizes
and monitoring will continue in these DA 9, 11until 2020. In addtion, one new white

tailed deer monitoring DAU will be added annuéDAU 8 was added in 201mtil 2024 and

will include the collaring of 105 adult females and 55 juvenil®&hin the new monitoring

DAUSs in years two and three, 55 juveniles will i#igaollared to supplement collared animal
mortalities. Monitoring efforts will continue within a new monitoring DAU Bixyears This
rotation monitoring schedule will result in a complete DAU survival dataset by 2029 (BQure

Within the three nule deer DA that currently hag statistically valid samplesigere42), 55
additional fawns and 55 additional juveniles will be radadlared in 2017 and 2018 to

supplement current sample sizes and monitoring will continue in these DAUs until 020

2019, one new mule deer monitoring DAU will be added annually until 2023 and will include the
collaring of 105 adult females and 55 juvenil&githin the new monitoring DAUSs in years two

and three, 55 juveniles will be added to supplement collared aninmatalities. Monitoring

efforts will continue within a new monitoring DAU feixyears This monitoring schedule will

result in a complete DAU survival dataset for mule deer by 2028 (F4gure
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Table41l. Documented male deersurvival by age class

(Griffin et al. 2005, @issel 2000)

Adult Female Mule Deer Annual Survival

Year DAU Survival SE n
19971998 7 84% 0.04 12
19981999 7 90% 0.04 11
19992000 3 71% 0.12 14
20002001 3 76% 0.11 17
20012002 3 62% 0.13 13

* All following estimates derived in PopR
Fawn (Bith - Sept 30) Mule Deer Survival

Year DAU Survival 95% ClI n

2013 2 54% (37-70) 33

2013 7 66% (52-78) 48

2014 2 51% (36-66) 41

2014 7 46% (32-60) 47

2015 3 5% (43-73) 49

2015 4 63% (49-75) 51

2015 6 46% (32-61) 48

2016 3 60% (47-73) 55

2016 4 55% (42-68) 57

2016 6 66% (5377) 59

Juvenile Mule Deer Annual Survival (Oct $ept 30)

Year DAU Survival 95% ClI n
20132014 2 82% (62-93) 19
20132014 7 55% (36-73) 32
20142015 2 75% (56-89) 21
20142015 7 76% (56-90) 22
20152016 3 56% (42-70) 61
20152016 4 8% (79-96) 61
20152016 6 86% (73-94) 51

Adult Female Mule Deer Annual Survival (Oct $ept 30)

Year DAU Survival 95% CI n
20092010 2 78% (59-90) 39
20092010 7 76% (56-88) 48
20102011 2 71% (57-83) 44
20102011 7 66% (52-78) 53
20112012 2 82% (7091) 54
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20112012 7 80% (67-89) 38
20122013 2 83% (71-91) 47
20122013 7 66% (49-80) 32
20132014 2 83% (70-92) 41
20132014 7 66% (46-82) 23
20142015 2 92% (83-97) 39
20142015 6 85% (70-94) 49
20142015 3 72% (51-87) 40
2014-2015 4 85% (70-94) 50
20152016 2 86% (73-94) 40
20152016 6 86% (77-92) 115
20152016 3 80% (76-87) 108
20152016 4 88% (80-94) 105

Table42. Documentedwhite-tailed deer survival by age class

(Griffin et al. 2005, Gfih et al. 1994, DePerno 1998, Grassel 2000,
Grovenburg 2007, Burris 2005, Brinkman 2005)

Adult Female Whitetailed Deer Annual Survival

Year DAU Survival SE n
19931994 3 63% - 41
19941995 3 67% - 42
19951996 3 59% - 42
19961997 3 54% - 35
1998-1999 3 67% 0.12 12
19981999 7 100% 0 14
19992000 3 58% 0.07 36
19992000 7 95% 0.04 17
20002001 3 69% 0.17 27
20012002 3 54% 0.09 37
20022003 3 80% 0.09 20
20032004 3 88% 0.08 16
20032004 11 94% 0.06 18
20042005 10 53% 0.12 17
20042005 11 67% 0.1 19
20052006 9 84% 0.08 22
20062007 9 65% 0.08 40
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*All following estimates derived in PopR

Fawn (Birth- Sept 30) Whitetailed Deer Survival

Year DAU Survival 95% CI

2013 10 60% (4574) 47
2013 11 54% (3869) 38
2014 10 56% (42-69) 54
2014 11 58% (4371) 47
2014 7 47% (32-63) 39
2014 1 63% (47-78) 35
2015 9 65% (51-77) 57
2015 11 73% (60-84) 52
2015 7 58% (44-72) 48
2015 1 82% (67-92) 34
2015 3 63% (49-76) 53
2016 9 68% (54-80) 55
2016 11 60% (50-68) 65
2016 3 76% (64-86) 56
Juvenile Whitetailed Deer Survival (Oct 1Sept 30)

Year DAU Survival 95% ClI n
20132014 10 63% (36-84) 23
20132014 11 40% (17-64) 21
20142015 10 63% (3884) 23
20142015 11 57% (33-78) 28
20142015 1 67% (47-84) 21
20152016 9 82% (70-91) 63
20152016 11 60% (45-74) 64
20152016 7 83% (65-94) 26
20152016 1 83% (65-94) 27
20152016 3 6% (5582 54

Adult Female Whitetailed Deer Survival (Oct 4Sept 30)

Year DAU Survival 95% ClI n
20092010 10 76% (62-87) 44
2009-2010 8 61% (44-76) 41
20102011 10 57% (42-712) 36
20102011 8 71% (54-84) 30
20112012 10 74% (60-86) 43
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20112012 8 53% (28-75) 23

20122013 10 67% (54-78) 65
20132014 10 74% (61-84) 52
20132014 11 78% (58-90) 46
20142015 10 86% (73-94) 36
20142015 11 80% (68-89) 50
20152016 9 84% (76-91) 109
20152016 11 68% (53-79) 117
20152016 3 829% (74-89) 113
20152016 1 83% (71-91) 48
20152016 10 77% (59-90) 23

Adult Male Whitetailed Deer Survival (Oct 4Sept 30)

Year DAU Survival 95%ClI n
20152016 3 63% (45-78) 39
20152016 9 57% (43-69) 69

Population Models

Satistical modeling was initiatech 1989to facilitate long term management plans for
individual management hunting units (McPhillips 1999pdels were used to forecast
populatiortlevel responses to changes in deer harvest in relation to predicteehnon

mortality. Data from management units was used to create softw@eeved models Data put
into the models included hunter harvest numbers (species and sex), de&aagest structure
based on the study of dental cementum annuli of incisor teeth (age structure and estimates of
total annual mortality), and the historic reproductive potentials and annuainet

classification counts (reproductive rates and summer féases; McPhillips and Rice 1995)
To develop the model, data from the previous ten years (198%)were used to emulate
known population parameters and match model output to known outcontgsvere events,
such as harsh winters, were also includethie model as a Mortality Severity Index (McPhillips
et al. 1997) Finally, each model was adjusted to make predictions.

The population of whiteailed deer in the Black Hills was in the low 40,000s from 11988,

and then dropped to the low 30,000s andyh 20,000s from 1992996, based on modeling
data from 19851996. This aligned well with what biologists estimated for population trends,
suggesting a growing population that attained carrying capacity and was then reduced by
severe winter weather (McPlhips et al. 1997) Similar results were obtained for mule deer in
the Black Hills whose population increased from 10,000 to 12,000 duringli®85and fell

into the 9,000s from 1992995. Selectedprairie units were also modeled.
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As of 1998a populaion model for SDGFPasstill being refined (Schlueter 1999tarting in

2004, a populationmodel was being used to simulate population numbers and trends with
results informing hunting season recomnuations (Huxoll 2005)in 2010,modeling indicated

a 10% population decline in Prairie whitgiled deer, while Prairie mule deer populations were
stable as in past years (Huxoll 201Bpth species were in a steady decline in the Black Hills as
of 201Q Model methods have evolved over the years and2@as the first year that well
developedpopulation reconstructioomethods and regiofwide population estimates were
available

Population reconstructioomethodsuseannual survivalg)and hunter harvest mortalityates
[(hm)the proportion of total mortadity caused from hunter harvest] obtained through radio
collared individuals. Survival ahthrates are quantified separately between species and
geographical area. The current year harvest project{bf@ncluding total harvest of all user
groups comined) are calculated for each deer unit and then analyzed at the DAU [Evel.
pre-season population estimatdjis then formulated for each DAU and combined for a
statewide estimate using the formul&t=((h)/(hm))/(1s). Preseason estimates for deare
derived when populations are at their highest before any hunting or other sources of mortality
have occurred.Therefore, preseason estimates for deer do not take into account additional
mortality factors that occur on populations over the summer nfet The preeproduction
estimates pN) (remaining population after all mortality factors are taken into account) are then
derived for each DAU using the formulaiN= (N)((h)/(hm)).

Confidence intervals for populaticeconstructionestimates are deried using Markov Chain

Monte Carlo (MCMC) simulation methods in ProgransRndard errors are calculated for all
survival input variables using the maximum likelihood estimator and sex and age ratio standard
errors are calculated using the binomial propon confidence interval estimator. One million
random inputs are generated through MCMC simulations for each input variable from a
probability distribution over the domain of each standard error. The results of the simulation
are then aggregated to foraolate the confidence interval for the population estimate of

interest. Lambda (the annual rate of change overtime) is then calculated to indicate if the
population of interest is increasing, decreasing or stal@enfidence intervals for lambda are
devebped using MCMC simulation methods in Program R, incorporating standard errors for all
input variables.¢ 2 LINBRA OO K2¢g RAFFSNBYyd fA0SyasS NBO2 Y
harvest is assumed to be additive, and the potential number of animals added or removed from
the population is derived from the previousy@ar average success rate for that licehgee.

Statewide results for 2@2016 indicated increasing populations for both species in the Black

Hills while populations decreased byi5% and rebounded for both species in the Prairie
regions (Tablé3).
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Table43. Popuation size estimated for whitéailed deer(WT)and mule dee{MD)in Black
Hills and Prairie regior(&ast River and West River combinefipouth Dakota2013-2016
(Huxoll 2013, 2014, 2015).

Black Hills Prairie
Year WT MD WT MD
2013 38,050 8,250 357,170 93,170
2014 41,207 8,722 317,129 87,508
2015 45,100 9,400 370,100 94,800
2016 51,000 6,500 375,000 110,000

In 2016, hrough a collaborative effomvith the University of Montanaa deer modeling

software package currently known as PopR was apesl. This welbased application for

analysis and management of population data enables managers to bring cutting edge statistical
analyses to conservation planning and decision makif@pR includes Bayesian integrated
population models (IPMs) combinimgultiple sources of data into a single population

projection model simultaneously fit to all data across time (Johnson et al. 2010). IPMs consider
all sources of uncertainty and provide prediction intervals on future population &ize

addition, IPMs Bow information known about deer population dynamics to be incorporated

into the analysis through the use of prior distributions on model parameters.

The current IPM within PopR is divided into a process model and observation model. The
process model d&cribes the biological change within a deer population through time, and
consists of dhree ageclasgfawns (64 months), juveniles (26 months) and adultsLy+

months) matrix model including both males and femal&he parameterization of the matrix
model is dependent upon the biological conditions and data suppine observation model
describes the sampling process and has the flexibility to cope with missing data. To properly
handle uncertainty, the process and observation models are sepa(iegak et al.jn

review.

Process model:

Njes1 = Njy - P-FC- 8% + N, - P-FC- S5\ + ¢4,
Nj,r+1 = Nf,t ' qut + €t

Nofir1 = Njg - Sape -7+ Nagp - Sape + €age

Nam.t+1 = Nj\t ) Sa.m,t ) (1 - ]'“) + Nam,t ) Sam,t + €am,t

where,

0 ; is population size of age clash yearQ
"Y; is survival probability of age clask yearQ
0 is pregnancy rate
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"Odis the average fawn count per pregnancy
i is the probabity that a juvenile is a female
T & is residual variation for age cldék year(y DU £ 1 & thd

Observation model:

6 ~ Normal(8,SE(8))

where,
Y field estimate
Y'O— estimated standard error ¢f

— IPM parameter.

Duringan PM model run, estimates of survival, reproduction, and abundance simultaneously
are formulated while accounting for uncertainty in the field data @ndise in the biological
process of interestPopR also fits models and formulates estimates twovisal, herd

composition ratios and reproductive rate$o predict how different tag recommendations may
AYLI OG < ONXGS 2F LRLzZ FGA2Y OKFy3aS0x OKFy3S
potential number of animals added or removed from the population is derived from the
previous 35 year average suess rates for that tag typeThis function allows wildlife

managers to manipulate future harvest strategies to assess potential populatieheffects.

Once the model of interest is fit the user has multiple options to evaluate results in tabular and
plot formats. Lastly, a summary report is generated for each model fit that can be downloaded
in HTML and/or PDF formafisukacs and Nowak, unpublished)

Population trajectories are an important management tool that enables justification for future
harveststrategies dependent upon management objectiy€able 44). bderstanding

population rates of change allows managers to implement proactive management
recommendations while practicing adaptive management techniques.

Winter Severity
Winter severity is a important metric contributing to survival of free ranging mule deer and
white-tailed deer (Bagcannte and Woods 2010, Verme 1968). Relating how climatic conditions
impact deer survival and subsequent recruitment has potential predictive value and dsin ass
managers in determining if severe winter weather impacts population growth rates
Techniques used to relate climatic conditions with physiological demands vary greatly by
latitudinal gradients (Chadwick 2002Based on a winter severity index (WS3#yeloped by
Baccannte and Woods (20103DGFRurrently utilizes mean monthly temperature and total
monthly snowfall data from November through April as covariatestferfollowinglinear
model that quantifies a WSI

1 Monthly WSI = (Mean monthly temperae * (-0.1) +1) * (Total monthly snowfall)

1 Annual WSI Value = Symean monthly WSI values (Nov + Dec + Jan + Feb + Ma} +Apr)
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Weather dataare obtained through an annual data request via the National Oceanic and
Atmospheric Administration (NOAAMonthly summaries are archived in the Global Historical
Climatology Network (GHCN) for weather stations across South Dakota and surrounding states.
Monthly summary data from approximatelyd®0 weather stations distributed across South
Dakota and surrounding skes are requested, received and downloaded. Program R, a

statistical software package (R Core Team 2015) is used to extrapolate weather data across all
deer units using an inverse distance weighted interpolation (IDW) funciibiis method takes
stationvalues and fills in areas between stations using an inverse distance weighted average.
The R package (Intamap) attempts to optimize the power value for the weights based on
removing stations and cross validatingrogram R scripts also allow winter setyemdices to

be quantified at different hierarchical levels (i.e., statewide, DAU and management units)
dependent upon GIS shapefile boundaries (FigiBe To increase precision and accuracy,
interpolation repetitions are currently set at ter©Once wegher datahavebeen summarized at

the deer harvest unit level, a script developed in Program R then calculates a monthly WSI value
for each deer unit Monthly WSI values are then summed together resulting in the annual WSI.

Data analyss to evaluatdhow varying degrees of winter severity values impact deer population
performance are ofgoing. The continued compilation of juvenile and adult survival and
pregnancy rate datarenecessary in order to make sound scientific relationships between WSI
values ad how those values impact mule deer and whided deer population performance
spatially and temporally. The occurrence of a severe winter while statistically valid sample sizes
are available is vitally important in formulating robust regression eguatihat have the ability

to predict survival and potential reproductive rates during years with similar winter severity
values.

Over the last 13 years, three consecutive winters (2008/09, 2009/10 and 2010/11) produced
WSI values substantially greaterththe 30year normal (132.4 index) illustrated by the red

line in Figureld. The winter of 2010/11 was the most severe with a statewide WSI value of 288
and winter mortality events within numerous DAUs across the state were repoltderences
regardirg percent loss were not possildeiring the winter of 2010/1because of the limited
number of radiecollared deer being monitoredbut SDGFP speculates localized deer

population performance was negatively impacted by the deep snow and excessive cold
temperatures
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DAU 30 Year WSI Normals
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Figure43. 30-year Winter Severity IndeXWSlaveragefor each Data Analysis UriiDAU)
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September October fawn:doe ratios.
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Historical Deer Population Surveys

The following surveys have beeonductedin the pastto provide data on deer populations
within South Dakota Attempts have been made to list surveys chronologically in order of their
first appearance in the literatureWhen data differ among reportghe most recent values

were usedn this summary (e.gthe number of deer tagged annually from 197978 in

Schenck 1980 versus Wallin and Rice 1987a).

Warden Questionnaires

The first population surveys conducted in South Dakota were questionnaires sent araachly
summerto conservatbn officers to estimate the number of deer in their district in the East

River and West River regiang/ardens also provided recommendations for the type/timing of

GKS ySEG RSSNI 4SSl &2y |yR 2LAYA2Yya 2y rikKS ST¥FS
factors on the status of deer populationblo statistics were used to adjust population

estimates.

Surveys were conducted from 1949 to 19%&stimates of East River deer ranged from 5,800 to

12,036 over this time periadEast River opinions seemeditered on concerns about crop

damage (later referred to as depredation) from deé&stimates for West River deer ranged

from 3,700 to 23,245 during this time period but often lacked data from some counties,

particularly Harding CountyOf historical inteest, in 194%onservation offices in Lyman and

Gregory counties favored aikinclusiveRSSNJ a4 Sl a2y 0SSOl dzasS Yz2ad 27F
riparian drainages along the Missouri River, was soon to be flooded with the creation of Fort

Randall Dam.
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Rander Questionnaire

Questionnaires were sent in thepringto ranchers in the Black Hills for most years from 1950

to 1971 Questionnaires were mailed to ranchers in April with a stamped retudressed
envelope. Ranchers were asked if deer numbers wiigher, about the same, or lower in the
current spring compared tpreviousyear. Ranchers were also asked to estimate the number

of deer on their land (if they were in the habit of doing so) and the type of hunting season that
they would prefer for the dllowing fall (Richardson 1967The purpose was to determine the
population trend in the Black Hills (Brady 1971).

Black hills deer population numbers were reported from 1:99%9, ranging from 864 (1957;
Novak 1958b) to 7,835 (1953; Berner 1954) duting time period (Tabld5). After 1959 only
trend directions were reported, for example, in 1969 27.4% reported higher deer numbers,
22.6% reported lower numbers, and 50.0% reported that numbers were the same as the
previous year (Richards 1969; Ta#g. From 1962 through 1964 the overall population was
reported as being the same as the previous year with a higher population reported for 1965;
the Black Hills population was reported as being in excellent condition in-19&3

(Richardson 1962 1963,1964, 1965) Hunting season preferences were also reported by
ranchers for the duration of the study.

Researchers felt that responses on populations were highly influenced by the severity of the
previousg A Y 1 SN & &y 2 ¢.Frorfexampde, dér M@F<SilNdensep groups in the
spring if snowfall was severe yet may appear to be in sparser numbers after milder winters
since they were more dispersed across the landscajeese surveys provided a comparison to
results from statesponsored biologicalurveys, and were viewed as an investment in
cooperation with the landowners (Novak 1958&anchers were viewed as more likely to
respond if they felt that too many deer were present (Richardson &p62

Table45. Thetotal sumof population estimates per year provided by ranchierthe
Black Hills, South Dakota,response to a deer management questionnairem
1951-1955 and 19571959.

Year Current Year Estimate Made This Year Reference
Estimate for Previous Year

1951 na na Berner 1951
1953 6,865 5,794 Berner 1953
1954 5,002 7,835 Berner 1954
1955 3,021 3,176 Berner 1956
1957 1,774 1,901 Novak 1958a
1958 957 864 Novak 1958b
1959 2,260 1,699 Novak 1959b

* Values not given but reported as higher in 1951 than in 18&pt west of Custer.
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Table46. Thepercentage of rancheris the Black Hills, South Dakoiadlicating that deer
populations were higher, about the same, or lower than last year when responding to a deer
management questionnag; from 19511955, 19571959, 19621965,and1967-1971.

Percentage of Ranchers Reporting Population
Changes in Relation to Last Yé&ar

Year Higher About the Lower Reference

Same
1951 48 34 18 Berner 1951
1952 48 43 7 Berner 1952b
1953 71.4 22.9 5.7 Berner 1953
1954 7.3 27.0 65.7 Berner 1954
1955 16.8 48.8 34.4 Berner 1956
1957 21 52 27 Novak 1958a
1958 26 36 32 Novak 1958b
1959 37 42 21 Novak 1959b
1962 9.7 47.3 43.0 Richardson 1962
1963 10.6 40.0 49.4 Richardson 1963
1964 24.3 49.0 26.7 Richardson 1964
1965 30.9 47.2 21.9 Richardson 1965
1967 27.1 53.2 19.7 Richardson 1967
1968 32.6 51.3 16.1 Richardson 1968
1969 27.4 50.0 22.6 Richards 1969
1970 8.3 32.5 59.2 Richardson 1970
1971 22.9 39.3 37.4 Brady 1971

*Percentages may not suta 100 for any given year.

Roadside Spotlight Survey in Black Hills

Roadside spotlight counts were the first surveys of deer conducted in South Daketa.

surveyors rode together along designated roads and shined spotlights at night onto adjacent
landsto identify deer (gender, age, and species to the extent possible) for a certain number of
nights each seasorMaximum counts for each route were determinelethodology for

summer surveys was standardized beginning in 1959, including the marking déwea
boundaries and restricting surveys to temperatures at or above 44 degrees Fahrenheit, minimal
or no moonlight, and no adverse weather (Hart 1959).

Spotlight surveysvere conducted exclusively in the Black Hills regi®pring surveys were
considerel best for determining overall population numbers and species composition because
deer were forced to concentrate in the areas of first gregnin the spring (Kranz 1974)
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During fall surveys adult bucks aided in gender identification, but spike bagkss fand does
were difficult to separate out in large groud3dvis 1950Davis 1952, Kranz 1973y addition
counts could be skewed if the hunting season was already initiated (Kranz F&@ggarchers
appreciated that summer was a better time of yéa collect data for setting the upcoming fall
hunting regulations yet summer meadows could be cut leading decreased use (Robbins 1963
Kranz and Petersen 19,/ranz 1973a, 1974 All meadowswere also subject to land changes
such as succession (chargheir attractiveness to deer) and were not considered reliable for
yearto-year counts (Kranz 1973b).

Researchers found considerable variation both nightly, from area to area, and from year to year
(Kranz 1974)Variables affecting this survey typecinde temperature, moon phase and

related darkness (more deer were observed on dark nights), meadow status (green versus dry),
activity by bow hunters, route overlap early on, and seasonal timing of surveys in conjunction
with weather. Sources of bias ithe results from yeato-year for age and gender ratios include
survey date, time, and location; population age structure; technique used; and vegetation
density (Kranz 1974, Schenck 1980).

Spring surveys were conducted in 195852, 19541959, and 1962 Peak numbers recorded

ranged from 878 (1956) to 1,353 (1951; Bever I%¥avis 1952)For surveys restricted to the
central and southern Black Hills peak values ranged from 715 (1960) to 973 (1959; Novak 1960,
Richardson 196%). The north route was deontinued after 1957 because surveyors could not

get good peak use values (Novak 195%rveys in the central and southern Black Hills were
valued because they showed definite trends and migration patterns, and helped define deer
unit boundaries for seing hunting seasons (Richardson 1852

Summer spotlighting began annually in 1960t was discontinued after 1962 because
researchers concluded mowing of the observed meadows highly influenced whether deer were
present (Robbins 19635ummer spotlighhg was revived for three years beginning in 1970

and standardized to eight 3file routes throughout the Black Hills (Kranz and Petersen, 1972
Kranz 1973a, 1974 Ratios of bucks to does to fawns were calculated, and for the first time
thesedata underwent statistical analysis (Tabd&). The proportion of mule deer to white

tailed deer in the overall count was18 mule deer per 100 whitailed deer (Kranz and

Petersen 1972Kranz 1973a&ranz 1978, Kranz 1974).

Fall surveys occurred from 194956,and as with summer spotlighting, were revived briefly
along the same standardized routes as summer surveys from-1978 but the authors
recommended that all spotlighting surveys be discontinued (Kranz and PeterseyKtai2
1973a,Kranz1974) Some fdl spotlight surveys were conducted in 1979 as part of a study on
fawn mortality but results were not considered statistically accurate (Rice 1%&0)the

surveys in the 1950saximum counts for the entire Black Hills ranged from 1,353 to 3,752
(Davisl950, 1952) and for the northern Black Hills only, ranged from 756 to 1,702 (Berner
1953, Bernerl956). The ratio of bucks to does to fawns was calculated as well as the
proportion of whitetailed deer and mule deer (Tabld8 and49).
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Table47. The ratio of bucks to does to fawns determined from summer spotlighting coun
surveys in the Black Hills, South Dakd@69 and 1974972.

Year Ratio Buck:Doe:Fawn Ratio Mule Deer: Reference
for All Deer combined White-tailed Deer

1959 29:100:104 na Hart 1959

1970 25:100:12 11:100 Kranz & Petersen 1972, Kranz 19
1971 18:100:13 8:100 Kranz 1973a, Kranz 1974

1972 13:100:16 9:100 Kranz 1973bKranz 1974

Table48. The ratio of bucks to does to fawns amaile deer to whitetailed deer
determined from fall spotlighting counting surveys in the Black Hills, South Dakot, 194
1977.

Year Ratio Buck:Doe:Fawn Ratio Mule  Reference
All Deer White-tailed Mule Deer Deer:White
Deer tailed Deer
1945 15:100:14 na na na Davis 1952
1947 28:100:88 na na na Davis 1952
1949 25:100:99* na na na Davis 1950
1950 26:100:108 na na na Davis 1952
1951  42:100:112 42:100:109 41:100:121 na Davis 1952
Kranz&
1970 29:100:60 na na 11:100  etersen
1972,
Kranz 1974
_ _ . Kranz 1973a,
1971 28:100:51 na na 8:100 Kranz 1974
Kranz 1973b,
1972 26:100:64 na na 9:100 Kranz 1974
Rice 1979
1977 na:100:48 na na na Rice 1980

*This value was from October which the report states as most reliable; ratio was 22:10(
in August and 37:1005in September
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Table49. The ratio of bucks to does to fawns for whitgled deer and mule deer,
determined for thenorthern Black Hills only, from fall spotlighting counting surveys in the
Black Hills, South Dakota, 195256.

Ratio Buck:Doe:Fawn

Year All Deer White-tailed Deer Mule Deer Reference
1952 25:100:127 26:100:125 31:100:154 Berner 1958
1953 14:100:74 13:100:81 22:100:45 Berner 1954
1954 53:100:85 56:100:85 32:100:85 Priewert 1956
1955 33:100:93 34:100:94 31:100:81 Priewert1956
1956 29:100:104 30:100:104 18:100:101 Priewert 1958

Beginning in the late 1980s these surveys were discontinued and replaced with opportunistic
(random) counts throughout South Dakota referred to aslpuat classification countsee

below) which became an important metric for calculating the proportion of fawns born that
survived until fall.

Pellet Survey in Black Hills

Pellet counts were counted annually at designated locations in the Black Hills to provide a
rough estimate othe number of deer present and show yearyear changesin early

summer two observers counted the number of pellet groups observed along a transect and
marked each group in permanent yellow pai#tbout one year later the same transect was
again survegd and all new (noipainted) pellet groups were countednitially there were 53
transects (one per township) each 2,0@@tfin length andlOfeet wide (Bever 1955)

Beginning in 1960 106 transects were surveyed, each 1,000 feet in length aee side
(Richardson 1959)Methods changed again in 1972 when transect length was reduced to 500
feet and the total number of transects increaseml150 (Hauk and Kranz 1973) 1985 the

last year that this method was employed, only 63 transects were ged/€Hauk and Nash

1987) Sampling error was calculated by having a second survey conducted at all or a subset of
transects immediately after the first survey was completétsing a defecation rate of 12 and
later 13 pellet groups per day per individudde deer population for the Black Hills was
determined (Richardson and Petersen 19F#yure 45

These surveys began in 1953 and were conducted through 1970, modified and conducted again
in 1972 (though not analyzed) and from 1975 through 198ttially thesedata were

extrapolated to 30 unsampled (called marginal) townships in the Black Hills to calculate an
overall population valueln several reports researchers noted that pellet detection was

affected by timber harvest and slash and developmaiittomesteads and agriculture,

suggesting that transects be moved (Schroeder 1979) but reports do not indicate such changes.
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The defecation rate of 13 pellet groups per deer per day was not determined in the Black Hills
but was one borrowed from other stues in the & Researchers tried to determine a more
accurate rate, as well as refine other features of the surnkeyr example, the effectiveness of
circular versus linear plots, plot shapes, and sampling intensity were studied (Hart P0&®)

for two summers a pregnant female was kept in an enclosure from which researchers studied
daily defecation rates, observer error, and aging of pellets (Hart 1960, 19@iije the

intention was to also research these variables for the fawn(s) to be born, therenfawns did

not survive This research led to the transect length being shortened from 2,000 to 1¢@0 f
but the defecation rate was not changed.

At one point this method was considered the most important survey for identifying population
trends inthe Black Hills while also providing information on the location of deer concentrations
and carrying capacity, and guiding the placement of management unit boundaries (Richardson
and Schwarting 1969).

Pellet Count Survey Population Estimate (Black Hills)
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Figure45. Populationof deer in the Black Hills estimaté@m pellet count surveys, 1958970,
19751985. From 1953960 the estimate included extrapolatiaa 30 unsampled townships
(Richardson and Schallenberger 1962).

Trapping and Tagging

The goal of the trapping anddging/radictelemetry studies documented in the reports of the
deer management surveys was to determine movement of wtatked deer in the northern

Black Hills between South Dakota and Wyoming, redefine the winter range of all Black Hills
deer, and knovthe location of tagged deer during the hunting season (Wallin and Rice 1987b).

Clover traps were set in areas of known wHitdled deer concentrations in winter and checked
daily. Captured deer were marked with two metal and one plastic ear W&hen ceer were
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subsequently found, whether rgapped, found dead, or harvested, this location was mapped
and analyzed for direction and distanitem capture sitgWallin and Rice 19&y.

A total of 1,460 whitetailed deer were tagged (out of 2,584 trapped; Waand Rice 198§ in

the Black Hills from 1972978 with number of deer tagged each of these years as follows: 43,
240, 328, 420, 284, 76, and 69 (Schenck 19B8¥ed on the mapping results researchers were
able to identify Interstate 90 as a barrier movement n the northern Black HillsRecovered
tagged individuals from 1971972 to 19731974 were mostly from hunter harvest, while some
died from unknown causes, vehicle collisions, being killed by dogs or shot illddallgments

of 2to 36 miles were reported for mule deer (Richardson and Petersen 19Vidye specific
results were not available in the literature reviewed.

Incisor Tooth Surveys

Historically, kowledge of deer population age structuneasdetermined to be an essential tool

for deer population management (Severinghaus 1949). Age determination of both-tahéed

deer (Severinghaus 1949) and mule deer (Robinette et al. 1957) was based on tooth wear and
development. Rice (1974) determined that in order to more accurately manageherds in

South Dakota, a population age structure was needed, so a review of new methodology using
dental cementum annuli for obtaining accurate age data for deer in South Dakota was initiated.
This technigue uses alternating bands of dental cemerdmmuli laid down annually in deer
incisors to determine the age of the animal. The dental cementum annuli method was refined
and used for aging of mule deer by Low and Cowan (1963), and-iaiiéd deer by Ransom
(1966), Gilbert (1966), and Lockard (1072

SDGFP used the cementum annuli aging method to determine specific age structures fer white
tailed and mule deer during the 197375 deer harvest seasons (Rice 1974, 1975, 1976).

During the first season a total of 377 pairs of incisors were analygetsual inspection and

using the cementum annuli method (Rice 1974). Errors in aging by visual inspection were found
in 9 out of 21 yearlings and 15 out of 241 adults, but this also related to the experience of the
observer (Rice 1974). In the 1974\est seasontooth envelopes were included in license
packets mailed to hunters, ultimately collecting 14,442 usable sets of teeth out of the 30,860
envelopes sent out (Rice 1974h the 1975 harvest seaspii2,186 usable pairs of incisors

were acquiredrom 56,651 envelopes sent out (Rice 1976). These teeth were used to test the
accuracy of the visual inspection methods described by Severinghaus (1949) and Robinette et
al. (1957) compared to the cementum annuli method. Results showed that visuatiiospe

was a sufficient way to classify deer into fawn, yearling, and adult categories using incisor teeth
only. Again, some difficulty was initially experienced with the classification of yearlings, but
was believed to be correctable with experience (Rig&4).

The submission of deer teeth was initially a voluntary program with reminders sent to resident
hunters stressing the importance of the teeth submission for deer management. Tooth
submissions went through periods of declining submissions witlvéthéntary designation, and

in 1998, the submission of teeth became mandatory through SDGFP AdminisRagve
41:06:02:02in which nonsubmission of teeth would result in loss of opportunity to draw a
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deer license the following year. Although this ralas very difficult to enforce, each time there
was a postcard or letter inclusion in the license packets to hunters explaining that tooth
submission was vital to the management of South Dakota deer, or that the submission was
mandatory, the return of teethincreased. The number of tooth envelopes that were issued to
hunters for tooth submission, and the numbers of envespeturned, is shown in Figud®.
SDGFP also recognizes that all hunters were not successful, thus the discrepancy between
envelopesssued and returned is not as large as it appears.

Tooth Envelopes Issued and Returned
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Figure46. The number of tooth envelopes issued to South Dakota resident deer hunters and
returned by resident deer hunter4,9742002.

Data analysis methods from 192007were inconsistent. Some teeth from specific
management units were only aged to fawns, yearlings, and adults and other teeth from specific
units were aged into individual age categories. Also, there are years-{B88)} whereghese

data could not be foud, and/or the aging of deer teeth was not conductesamples of deer

teeth were collected from hunter harvested deer during the main hunting seasons including
East River, West River, and Black Hills. Teeth were also collected from other seasons including
refuge deerYouth DeerArchery DeerandMuzzleloader Deer All teeth collected were

analyzed at the unit level whenever possible. From 1976 to 1999, the majority of deer teeth
that were submitted were aged through cementum annuli and most teeth vpéaeed in

individual age categories with some classified only to fawn, yearling, and adult (2+) age
categories. Hamlin et al. (2000) tested the accuracy of known age mule deer andailbiie

RSSNJ F3FrAyad |3Sa | aaAalySR Aociracaratesiugngtdeds [ | 6 2 NI
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laboratory were 92.6% for mule deer through age 14, and 85.1% for sdilésl deer through

age 9, whereas the accuracy of aging the same dearbiglogist using eruptiofnwear criteria

was 62.3% and 42.9% for mule deer and whdiiéed deer, respectively (Hamlin et al. 2000)

Gee et al. (2002) found that aging deer by tooth replacement and wear methodology only
allowed confident assignment of ages to the fawn, yearling, and adult categories. Deer teeth
were analyzed using visuand cementum annuli techniques, for different levels of age
accuracy, in different harvest seasons throughout the next few years. Teeth received in 2000
were aged to fawn, yearling, and adult ages except in the Black Hills, where teeth were
sectioned todetermine specific ages. In 2001, teeth were aged as fawn, yearling, and adult in
East River units, and sectioned to determine specific ages in the Black Hills and West River deer
units. During 2002, teeth were sectioned for the Black Hills, and ageavtg yearling, and

adult in other areas of South Dakota. From 2@047, all teeth collected in South Dakota were
aged to the fawn, yearling and adult age categari€ke collection of deer teeth ended in 2008
due to postal regulations and the inabylito ship biological samples through the US Post Office.
New methods of tooth collection were discussed, but none were implemented.

Calculated age structures of both mule deer and wistiéed deer and the interpretation of
thesedata collected was aryzed by the senior big game biologist and presented to regional
staffsfor the upcoming deer season recommendation process. Figi#é3 showthe annual
percentages of fawns, yearlings, and adults from tooth submissions for Black Hills deer, West
Riverdeer, East River deer, and for each species and sex.

The Black Hills harvest season, up through 1995, allowed for unlimited licenses to be purchased
over-the-counter. In 1996, licenses for the Black Hills seasons were available only through an
applicaton process. As a comparison, license numbers in 1995 were 11,311 residents, and in
1996, only 6,000 resident licenses were allotted. In 1995, harvest of etiliéel deer bucks

was estimated at 3,105 and was reduced to 2,342 in 19%6s reduction irharvest of Black

Hills whitetailed deer males allowed for the increase of older aged bucks. HJullastrates

an increasing trend in the percentage of adult bucks being harvested in the Black Hills starting
in 1996. Figurd? also shows a decreasitignd in the number of yearling males being
harvested on an annual basiBigure48 shows the percentage of fawns, yearlings, and adults
that were harvested in the Black Hills for whitled deer females from 1973007,

demonstrating little change ovehe years of data provided.
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Black Hills Whitetailed Deer Males
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Figure47. Percentage of fawns, yearlings, and adults in the harvest of Black Hillstailet:
deermales, 19762007.
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Figure48. Percentage of fawns, yearlings, aadults in the harvest of Black Hills whitgled
deerfemales, 1978007.

Age structure of mule deer in the Black Hills follows a similar pattern to vt deer.
Figured9illustrates the age structure of mule deer males harvested during thesy&&l 976
2007 showing yearling mule deer males made up the majority of the harvest from1EP6%

In 1996, as management of the Black Hills deer was changed to allow fewer licenses to be
purchased, the number of adult mule deer males in the harveseased. Collection of mule
deer female samples in the Black Hills was insufficient during-2008.
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Black Hills Mule Deer Males
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Figure49. Percentage of fawns, yearlings, and adults in the harvest of Black Hills mule deer
males, 197&007.

The trendin age structures for the West River whitgled deer males shows an increase in the
number of adults in the harvest, and a decrease in the number of yearlings in the harvest.
There is no trend change in the amount of fawns in the harvest (F&fireThe trend for the

age structure for West River whitailed females has been relatively consistent from 1976
through 2007 (Figur8l).
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Figure50. Percentage of fawns, yearlings, and adults in the harvest of West Rivertaitete
deermales, 197&007.
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West River Whitetailed Deer Females
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Figure51. Percentage of fawns, yearlings, and adults in the harvest of West Rivertaitete
deerfemales, 1976007.

Age structure datdor West River mule deer males shows an overalkiasing trend of the
number of adults in the harvest, and a trending decrease in the number of yearlings in the
harvest. There is no change in the percentage of fawns in the harvest over the years of data
provided (Figur&?2). The trend for the age struate for West River mule deer females appears
to be consistent from 1976 through 2007 (Fig663.
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Figure52. Percentage of fawns, yearlings, and adults in the harvest of West River mule deer
males, 197&007.
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West River Mule Deer Females
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Figure53. Percentage of fawns, yearlingand adults in the harvest of 88t River mule deer
females, 197&007.

Tooth data collected from 1976 through 2007 during the East River deer seasonsrshlavs
fawnswere similar throughout alfears (Figur®4). The age structures of the yearling and
adult age classes collected from whitgled males was variable with no defined trend
observed (Figur&4). East River whitiiled females age structures were very consistent from
1976 to 200qFigure55).
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Figure54. Percentage of fawns, yearlings, and adults in the harvest of East Rivertaitate
deermales 19762007.
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East River Whitgailed Deer Females

[
@ 70%
O 60%
o 50% =
& 40%
« 30% N, — LN ~—, =
— N
© 200 | SZNL— —_—
(0]
2 10%
E 0% T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
[}
o © N, ) Vv ™ © > Q v o © N Q Vv 3 o
= 4) 2\ N N N N N Y Y Y Y Y Q ) Q Q
T A B S - - S
Year
= Fawns =—Yearling Adults

Figure55. Percentage of fawns, yearlings, and adults in thevast of East River whitailed
deerfemales 19762007.

As was observed in the West River mule deer males in Fsithe age structure for East

River mule deer males shows an overall increasing trend of the number of adults in the harvest,
and a tending decrease in the number of yearlings in the harvest. There was no change in the
percentage of fawns in the harvest over the years of data peal/igFigureb6). Limited data

were available for female mule deer in the East River areas of South Diatotda 976 through
1989and age structure trends showed little variatilmm 1990 through 2007 (Figu&s).

East River Mule Deer Males
@ 80%
g 2832 7 "\ AQ .
S 500 /L N—" N —
< 40% AN JIN\ ST o .
S 30% ~— —
© 20% |~ N\
% 0% T T T T 1 T T T T T T T T T T T T T T T T T T T T T T T T T T 1
(8]
SO A A A S A - M S S S Y

Year
e FAWNS —"Yearling Adults

Figure56. Percentage of fawns, yearlings, and adults in the harvest of East River mule deer
males, 197&007.
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East River Mule Deer Females
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Figure57. Percentage of fawns, yearlings, and adults in the harvest of East River mule deer
females, 197&007.

Overall, the tooth survey data thatexre analyzedn South Dakota from 1978007 reveatd

useful trend informatbn demonstrating how different harvest strategies impact overall age
structure. Trend information for whiteailed deer and mule deer showed that older dge

males were more represented in the harvest as da&exollected through the years. Trend
information obtained demonstrated a high level of consistency for female whited deer and

mule deer fawns, yearlings, and adults in the Black Hills, East River and West River management
areas Factors to consider if future deer tooth aging is a managerpentity again include; the

level of accuracy desired ultimately determining the sampling method, and the ability to collect
teeth through a voluntay system.

Horseback surveys

Surveys by horseback were completed in 1953 and focused on wooded ravinesughd

terrain in the West Prairie area to count whitailed deer that may otherwise be overlooked by
conservation officersRepresentative habitats of 3 survey areas were surveyed by various
combinations of riders and observers in order to estimate dbsrsity and total deer

population size Estimates for the Cheyenne River area were 33 deer per square mile, or 8,250
deer, with similar densities of 35 deer per square mile observed for the Slim Buttes area (6,500
total deer estimate). The Indian Creskrvey was documented to be inadequate, but 9.2 deer
per square mile were observed for a total estimate of 193 deer.

County Assessments

Conservation officers of South Dakota estimated population sizes of several game species by
county for their districtfrom 1991 to 2001, as part of pigeason surveys as described in the
SDGFWildlife Survey Manual (as cited in Smith 280Pable50). The author cautioned that
these values should not be used as absolute abundance measures but as relative
measurements fotrends over time, due to inherent biases.

118



Table50. Statewide prehunting season totals of population estimates for whisdled deer
and mule deer based on counsgpecific estimates by conservation officers in South Dakota
1991-2001 (Smith 20]).

Year White-tailed Mule Deer
Deer
1991 165,748 66,025
1992 181,901 76,411
1993 - -
1994 184,808 77,655
1995 165,478 75,813
1996 182,029 74,996
1997 156,643 54,278
1998 164,266 53,426
1999 176,411 60,108
2000 198,893 68,102
2001 214,093 71,730
overall average 179,027 67,854
2000reproduction(young/adult) 1.66 1.14
2001 reproduction (young/adult) 0.98 0.72
Black Hills

The majority of census work from the 1950s to early 1970s was conducted in the Black Hills, the
part of South Dakota with the most deer (Richardson and Petersen 1$##jting seasons

were set based on surveys consisting of rancher questionnaires (indicating tolerance of deer),
counts of spotlighted deer, pellet counts, and browse survéysing the pe#t count data as an

index of population trends over time shows that numbers were variable in the 1950s and
increased steadily in the 1960Blo population data wre calculated from 1971974, but from

1975 through 1985, the last year of the survey, numlakrslined steadily until a spike in 1982
followed by another declineHarvest numbers reflect this trend as well (McPhillips 1990).

In the 1950s and 1960s browse surveys, although not discussed in detail in this report, indicated
that deer overbrowsed bur areas during normal or severe winters, depending on the amount

of snowfall at higher elevations: 1) the area west of Spearfish to the Wyoming state line, 2) the
area west and north of Piedmont, 3) the McVey burn area, and 4) some areas of mountain
mahagany shrub west of Custer (Richardson and Petersen 1974).

Deer in the Black Hills underwent a decline in the 1970s based on aging and pellet count data
with harvest data also shang a slight but steady declineAt the time researchers suspected
malnuftrition in does resulting in fear fawns being borpalthough browse survey results were
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not adequate for corroboration (Riaenpublishe®d damMdpT N QA t 2LJddzf F A2y 5@yl
Deer Hera).

Deer management reports indicated deer populations werestifler stress into the 1980s
(and through 1999) which was attributed to limited availability of quality forage (McPhillips
1990) The winters of 198485 and 19856 were particularly severe and caused reproduction
to drop statewide (Hauk and Nash 198 However, modeling data (sd®opulation Models
sectior) showed a larger population in the late 1980s than in the early 1990s.

In the 1990s the Black Hills population continued to be under stress according to deer
management reports, meaning reproductioncafawn survival was considered poor even
though most winters were mildin several reports this was attributed to habitat management
practices in the forest (e.gMcPhillips et al. 1997, McPhillips and Rice 199A4aXhis point in

time available reportprovide more details about population changes than previouBlyr.
example, in 1991 a herd increase was noted and attributed to recent mild winters and lower
than normal fawn mortality (McPhillips and Rice 1991ln)1992, the population increased due
to mild winters, lower than normal fawn mortality, and average reproduction (McPhillips and
Rice 1992) The number of antlerless tags available in 1992 was increased 250% from 1991 with
the goal of controlling whitéailed deer numbers and reducing huntipgessure on bucks.
However, by 1993 the population was determined to be declining due to low fawn survival in
the winter of 199293 (McPhillips and Rice 199Harvest in 1999 shows populations still
recovering from a severe winter in 199G (Schluete2000).

LY Hnannx |+ at2¢g LRLMz I GA2Yy AYyONBFasS gl a y2iSR
gSNBE | RSOl RS a)l Hdiéaboot ROOCtd ebout2006 the population was slowly
rebuilding but not to historic highs, with the rate of growth lessrule deer than for white

tailed deer (Huxoll 2004, 20Q7Population numbers were high enough to be concerned with
depredation in the northern Black Hills and to adjust license numbers to increase the harvest of
does to slow population growth (Huxold@4). Beginning in 2007, population increases in the
Black Hills stopped and the populations were considered down through 2012 (Huxoll 2013).
Potential causes included habitat quality and competition for forage with elk (Huxoll 2004) as
well as unintendedncreased hunting pressure due to statewide seasons (Huxoll 2009, 2010,
2011) Also, large wildfires were reported in the Black Hills for most years in the 2000s (Huxoll
2009) For example, the Jasper fire burned 84,000 acres in 2000 (Smitla)2001se events

were anticipated to increase available deer habitat in the future (e.g., Huxoll 26@%f 2013

and 2014 population modeling indicated the numbers of both species in the Black Hills as
stable and/or slightly increasing (Huxoll 2013, 2014

Prairie Regions

In the 1950s and 1960s orgamewarden questionnaires and harvest success were used to
inform deer management in the Prairie regioria the 1970s dental cementum annuli,
reproductive potentials, and praunt classification counts were add and modeling efforts in
the 1990s brought these sets of data together.
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The size of deer populations in the Prairie regions was considered mostly a function of
landowner tolerance to crofield damage (Richardson and Petersen 1974), although disease
outbreak has occurredOutbreaks oepizootic hemorrhagic disease (EHi@re occasionally
mentioned in the deer management reports, and in the early 2000s chronic wasting disease
was reported(Huxoll et al. 2003)For example, in 1989 dieff of white-tailed deer was
attributed to localized chronic EHD outbreaks which were greater than expected (McPhillips
1990) Testing for chronic wasting disease was first mentioned in 200Rwas discontinuedh
the fall of 2011 (Huxoll 2013).

West River

Based on thaarratives in the Deer Management Reports from 12802 deer populations
appeared to have a cyclical nature in the West River reggsveral years of mild winters,
during which deer herds would grow, would be followed by one or two severe winterdembup
with EHD outbreaks which would set back numbd?®spulation growth would be coupled with
an increase in depredation, followed by increases in the number and proportion of antlerless
licenses taslowthe growth. In some years there was concern thaeth were too few hunters
available to harvest enough deer for targeted population control.

Harvest success including beabde ratios, amount of roadkill, and population estimates based
on conservation officeguestionnaires were the metrics used to infodeer management in

the 1950s through about 1973 in the West River region (Richardson and Petersen 1974).
Harvest numbers were variable in the 1960s, then were higher from thel®6@s to mid

1970s, down briefly in the late 1970sefore rising again famost of the 1980s (McPhillips
1990).

Based on the Deer Management Reports, severe winters in-898&hd 19886 caused
reproduction to drop statewide for two years in a row such that two age classes were missing
(Hauk and Nash 1987For example, theatio of whitetailed deer fawns to does in the &a

River region was 135:108ndthe West River the ratio was 77:100 for mule deer and 107:100
for white-tailed deer Die-offs from EHD in late 1989 were attributed to a warm dry fall and
O2y&aARSNBR BEMNMFOdi R 6alt KAffALA Mddno od

The late 1980s were marked with several mild winters and population size of both species
began to increase again, especially for mule deer, even though drought affected isolated areas.
From 199601994 the population was coitkered high Overall hunter success was at a high of
70-72% in 199@1, even though most licenses were for antlerless deer (McPhillips and Rice
1991a, b) By 1994 the West River population was at aftiale high and a record harvest
ensued (McPhillipsrad Rice 1995)This was followegdhowever by a large reduction in white
tailed deer numbers in 1995 from EHiut the number of licenses issued was not decreased
until fall of 1996 This was followed by a very severe winter in 1:936which offset anyrgwth
from decreased licenses (McPhillips et al. 199id)addition, there were depredation problems
during that winter which resulted in several hundred deer killed for managem€né 1997
season was set to decrease the population of wAigtided deer yet maintain the mule deer
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population Deer numbers were relatively stable in the late 1990s (Smith 2082d harvests
from 1998 to 2000 were set to allow deer numbers to increase (Schlueter 1999, 2000).

The early 2000s were marked by increasing pdpara, whichrecovered after the winter of
199697, and pea&din 2008 Growth was offset by the issuance of more antlerless licenses
(e.g, Huxoll 2003, 2004)Some EHD dieff occurred in 2002005 while record levels were
recorded in 202 (Huxoll 20042005, 2006, 2012)From 20042008 concern was expressed

that there were not enough hunters available to use antlerless tags, so other licenses were
changed to antlerless licenses (Huxoll. 200@pm 20092011, in mosthuntingunits numbers

of white-tailed deer were considered stabilized and mule deer numbers were stable to slightly
decreasing, and biologists responded by maintaining or reducing the number of licenses issued
(Huxoll 2010) By 2012 populations of both species were considered decreasthcg greater
impact on mule deer, which was attributed to the increased severity of winters of-2008
through 201011 and aggressive antlerless harvest strate@i¢sxoll 2012, 2013)As of 2013

and 2014 populations were thought to be increasing (Hu&@14, 2015).

East River

In the East River region, mule deer comprise aplgroximately3%of the overall deer
population (Huxol2013), so management is mostly focused on whatiéed deer Disease did

not seem to affect populations as much as with&VRiver deer Management appears largely
focused on reports of crop depredation (e.g., on standing corn or in farm yards, a function of
severe winters with much snow cover) and the quantity of antlerless licenses isBa@ach
mortality was the lowest he of all three rgions, typically less than 5@dcPhillips and Rice
1996).

As with the West River region, harvest success, roadkill quantityc@mgkervation officer
guestionnaires were the basis of setting hunting regulations in the East River regjiothie

1950s to early 1970s (Richardson and Petersen 19dgords show about 3,000 East River
deer were harvested annually in the early 1960s after which these numbers grew steadily to a
peak of about 12,000 in 1974976. Numbers were lower by a thireh the late 1970s but
increased even more in the 1980s, culminating in yearly harvests of around 30,000 deer by
1989 (McPhillips 1990).

Deer management reports provide more details beginning in the 198€sr the severe
winters of 198485 and 19886 the East River deer population was stable or increasing until
the mid-1990s (McPhillips 1990).The winter of 199Bwas very severe and some deer were
killed due to depredation complaints (McPhillips et al. 199tpm 1999 to 200&leer

numbers were stedy to increasingand beginning in 20Qbiologists shifted hunting emphasis
towards keeping the population under control by issuing a larger proportion of antlerless
licenses (Schlueter 2008uxoll 2008Huxoll2009) This continued until the severe wars of
20092010 and 201411, which resulted i lower fall fawn recruitment rate of 101 fawns per
100 does in 2010 and 91 fawns per 100 does in 2011 (Huxoll.20&é)highest ever levels of
EHD were also reported in 2012 and were accompanied by réassds in the southeast of at
least 1,300 deer (HuXdt013) East River population objectivasthis time were a mix of
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decreasing, stable, and increasing depending on locatwpulation levels were considered
below management objectives through 28§)but were thought to be increasing again in 2014
(Huxoll 2013, 2014, 2015).

DEER RESEARCH IN SOUTH DAKOTA

Movements and Home Range

Home Range

¢KS GSNXY aK2YS NIYy3dS¢ Aa 2FGSy dzaSR (2 NBFSNI
occupy for a dfined period of time Sanderson (1966) suggested that the home range for a

given species is only as large as the area needed to meet all of its biological requirements.
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map of its environment that it chooses to keep updated based on environmental conditions
including favorable climate, available resources, desirable habitat, population density, and

other factors This definition highlights the biological aspettachome range as opposed to the

strictly statistical representations that are commonly us&ecause deer home range size vary

by season (Kammermeyer and Marchinton 1976), habitat quality and quantity (Kernohan et al.
2002), deer sex and age, and animahsity (Nixon et al. 1991), home range selection has

significant implications for deer management strategies.

Numerous studies have been conducted on the home range size and seasonal movements of
white-tailed and mule deer in South Dakota: Naugle (1984ynohan (1994, 2002) on the Sand
Lake National Wildlife Refuge; Griffin et 4994,1999, 2005) in the Black Hills; Sparesand
Springer (1970), Burris (2005), Grovenburg (2007), Robling (2011), and Haffley (2013) in eastern
South Dakota; Robling at. (2014) and Grovenburg et €009 in central and western South
Dakota; Nixon et al. (1991), VerCauteren and Hygnstrom (1998), Brinkman et al. (2005) in
agriculturedominated landscape@able51). Individual studiesn South Dakot&ave reported
significant differences in deer home range sizes between summer and winter (Robling 2011);
male and female; yearling and adult; and species (Grassel @b et al. 2005Grovenburg

et al. 2009; however, a metaanalysis of compiled data for the northe@reat Plains suggests

that differences in home range size are more likely due to environmental factors such as range
guality, degree of habitat fragmentation, population density, and breeding competition
(Sparrowe and Springer 19M0ixon et al. 1991Nelkon 1998 Sabine et al. 2002)For example,
Robling (2011) reported significantynallersummer and winter ranges of whitailed deer in

Clark County, eastern South Dakota, compared to a separate study in a different region of
eastern South Dakota by @renburg et al (2009, to which Robling (2011) attributed the
presence of wetlands that provide escape and thermal coerother study by Rgea et al.

(20Q0) reported that male mule deer home range sizes decreased with increased habitat
productivity ina desert landscape, while female mule deer home range size showed no
relationship with habitat productivity In an intensively farmed region in lllinois, Nixon et al.
(1991) noted that as population density of female whidédled deer increases, the a\age

home range size of females declined to a threshold value of around 30 to 50 heGtéExA
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acres) beyond which the home range size did not decrease, suggesting that there may be a
minimum home range size for postpartum femaléslditionally, behawral patterns common
among breedingage males (e.ginbreeding avoidance, breeding competition, and

Gol YyRSNAYIEOD OFy O2yNROGdzGS G2 F LISNOSAPSR

Anthropogenic factors such as agricultural practices (Kernohah 2082), hunting

(VerCauteren and Hygnstrom 1998), and development (Nicholson et al. 48&at)home

range size.n the Sierra Nevada mountain range of California, Nicholson et al. (1997) reported
that mule deer home range size was associated posjtiwgh proximity to human

development (noragriculture) and to the amount of avoided (use was less than availability)
habitat in the home range, noting that deer avoided human development in all sea€bmthe
other hand, whitetailed deer home range céers moved closer to cornfields leading up to
harvest and shifted away from cornfields after harvest into areas of permanent cover, and the
size of home ranges tended to increase aftesp harvest because deer were forced to find and
use other sources afover and food (VarCauteren and Hygnstrom 199®)assel (2000)
documented that winter ranges in central South Dakota were characterized by topographic
breaks and draws that were adjacent to agricultural crop fields, while Griffin et al. (1999)
suggested that larger winter home ranges for whitailed deer in the Black Hills was due to
movements betweeriorage resourceand cover in order to meet daily nutritional

requirements Grassel (2000) also speculated that interference and competition frazirgy

cattle may be a possible explanation for large summer home ranges of mule deer in the
Missouri River Breaks RegioBther anthropogenic activities that can impact deer home range
include timber management, roadway construction, and recreation (@effal. 2005).

Site fidelity refers to the tendency for deer to continually use the same home range and can be
measured in terms of seasonal home range use year after year-éintaral) or continual home
range use after seasonal changes in the envirennginter-seasonal) Kernohan et al. (2002)
observed a moderate degree (&% home range overlap) of intannual and inteiseasonal

site fidelity among whitdailed deer in the Sand Lake National Wildlife Refubeeir results
indicated that individubwhite-tailed deer were capable of obtaining all life requisites within
one confined area throughout winter and spring, because home range size did not differ by
season They concluded that enhanced shelterbelts and river bottomlands provided sufficient
cover throughout the refuge, but constantly revolving forage associated with the shifting
agricultural landscape (i.ecrop rotation and differential growth rates) surrounding the refuge
prevented the establishment of a stable home ran@n the other had, Griffin et al.
(1994,1999005) observed a high degree of int@mnual site fidelity among migrating white
tailed and mule deer in the Black Hills for several consecutive years, except in fall 2000
following the Jasper Fire which burned approximatelyOB0 hectare$84,015 acresh the
summerof 2000(Griffin et al. 2005)
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Table51. Summer and \mter home range size of deer occupying South Dakota

Home Range Size of WhifEailed Deer in South Dakota

Summer Winter
Female Male Female Male
DAU 3 0.73 mi2 (n=33) N/A 1.45 miz (n=34) N/A Griffin et al.
1994
DAU 3 0.51 mi2 (n=48) 2.31 mi? 0.78 mi2 (n=45) 1.07 mi? (n=5) Griffin et al.
(n=8) 1999
DAU 3 0.79 mi2 (n=38) 2.08 mi2 1.34 mi2 (n=36) 1.22 mi2 (n=4) Giriffin et al.
(n=3) 2005
DAUS5 & 7 1.27 miz2 (n=17) 2.33 mi? 2.38 mi2 (n=17) 4.32 mi?2 (n=7) Grassel 2000
(n=7)
DAU 8 0.79 mi2 (n=52) N/A 0.89 mi2 (n=30) N/A Haffley 2013
DAU 9 2.74 mi2 (n=51) N/A 2.51 mi2 (n=32) N/A Grovenburg
2007
DAU 9 1.73 miz (n=31) 2.28 mi? 1.36 miz (n=28) 1.82 mi? Kernohan
(n=11) (n=11) 1994
DAU 10  0.58 miz (n=61) N/A 1.14 miz (n=59) N/A Robling 2011
DAU 11  0.40-1.39miz N/A 0.60-1.83 miz2  N/A Burris 2005
(n=77) (n=36)
DAU 9 represents Grovenburg 2007 conducted in Brown, EdrsufRdulk, anc
McPherson counties in South Dakota.
DAU 9represents Kernohan 1994 conducted in the Sand LakiemNat
Wildlife Refuge in BrowndDinty, South Dakota.
Home Range Size of Mule Deer in South Dakota
Summer Winter
Female Male Female Male
6.99 mi? 8.20 mi2 6.99 mi2 (n=28) 8.20 mi? (n=4)
DAU 2 & 4 (n=28) (n=4) Robling et al.
2014
DAU 3 1.37 mi? 2.40 mi? 1.97 miz (n=12) 2.44 mi? Griffin et al.
(n=15) (n=8) (n=5) 2005
DAUS5 &7 2.41 mi? 4.68 mi2 1.66 mi¢(n=13) 1.65 mi? (n=5) Grassel 2000
(n=13) (n=5)
DAU 3 8.029.36 miz  N/A 7.439.36 miz2  N/A Robling et al.
(n=79) (n=79) 2014

DAU 2 & 4represents Robling et al. 2014 conducted in Meade and Pennington counties, ¢
Dakota as an annual home range.
DAU 7%represeris an annual home range by Robling et al. 2014 in Fort Pierre National
Grasslands, South Dakota.
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Movements

White-tailed deerand mule deein South Dakota exhibit a mixture of movement strategies
(Sparrove and Springer 197&ernohan et al. 20QZroventurg 2007 Grovenburg et al2009
Robling et al. 2014), which Brinkman et al. (2005) classified as obligate migrators, conditional
migrators, residents, or disperserBispersal is defined as permanent movement of individual
deer away from established anal home ranges to new annual home ranges with no overlap of
the previous home rangeDeer migration is defined as seasonal movement between non
overlapping winter and summer rangeBeer are considered obligate migrators if they migrate
during every migatory period (Sabine et al. 2002), while deer that fail to migrate, migrate
briefly to a winter range, or make several migrations between seasonal ranges during a single
winter are conditional (or facultative) migrators (Nelson 1995¢er that do not ngrate are
considered to be residents (VerCauteren and Hyngstrom 19@8%t deer populations are
partially migratory (i.e., some individuals migrate and others do not (Nelson and Mech 1992
Sabine et al. 2002), and Kaitala et al. (1993) argued that partigation is related to density
dependent overwintering survival, regardless of any uncertainty in winter severity in some
cases Among migratory dispersers, whitailed deer can display plasticity in their migratory
behavior, meaning that some whit&iled deer keep the same winter ranges they first used

with their mothers, while others find new winter ranges; conversely, deer may reverse natal
movement patterns after dispersal, changing from migratory to resident or vice versa (Nelson
1998) On the dher hand, mule deer display a high degree of fidelity to seasonal ranges for life
(Sawyer et al. 20G@9, which is a key distinction between whitailed and mule deer.

Migration
Annual migration between summer and winter ranges is not a ubiquitous bhehand

differences in deer movement strategies between regions and years can be influenced by
colder temperatures (Grovenburg 2003rovenburg et al. 20Q9fluctuation and depth of snow
(Nelson 1998Nixon et al. 1991), changing weather (Verme 1973dt@beriod, and changes in
vegetation (Nicholson et al. 199Grovenburget al.2011a, Bischof et al. 2012)Fawns learn
migration behavior through matriarchal group association while accompanying their mothers
during migration to winter ranges for upward$ three years (Nelson 1998puring migration

some deer pass over suitable habitat on their way to previous seasonal home ranges, displaying
a high degree of inteseasonal site fidelity, while others will stop at alternative winter ranges if
conditionsare suitable (Nelson 1995abine et al. 2002)Seasonal movements that do not

involve significant changes in home range boundaries usually occur in regions where seasonal
weather changes are mild (Nelson 199@bine et al. 2002) and are related to faat cover
availability (Kernohan et al. 2002), the energetic tradeoffs associated with remaining sedentary
versus migrating (Garrott et al. 1987), or hunting pressure (Grovenburg.2B@fion (1995)
reported that during mild winters with below averageasvfall, deer may occupy the same

range year round or become conditional migrators.

Brinkman et al. (2005) concluded that increasingly severe winters encouraged a higher
percentage of the whitdailed deer population to migrate in fall, while Nicholsoraét(1997)
observed a similar response in mule de&everal studies have identified the onset of cold
ambient temperatures and depth of snow as the primary influences on seasonal movement
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between summer and winter ranges (Nelson 1986nkman et al. 205), while other studies

have concluded that ambient temperature is the primary driver behind fall migration initiation
and snow depth has a minimal effect on deer movement (Grovenburg 20@hprth-central

South Dakota initiation of fall deer migratiasstrongly correlated with the amount of time at
freezing ambient temperatures (<0 °C), while snow depth was not significaortiglated
(Grovenburg et al. 2009)As a result, Brinkman et 42005 derived a deer winter severity

index to correlate terperature and snow depth with migration response in deer populations
that may be used to approximate the percentage of a deer population that is likely to migrate in
a given winter Conversely, onset of spring migration may be initiated by rising temperstu

and decreasing snow cover that releases restrictions on food supply to newly available spring
forage (Nelson and Mech 1981pePerno et al. (2003) also observed that pregnant female
white-tailed deer will initiate spring migration just prior to parttion to give birth in areas that
provide thermal cover, maximum forage, and concealment for fawns.

The foragematuration hypothesis (FMH) states that herbivores migrate along a phenological
gradient of plant development in order to maximize energy intéschof et al. 2012).

Decisions regarding when to migrate, however, may be affected by differenceshistibey
characteristics of individuals (Monteith et al. 201 Hurley et al. (2014) observed that mule
deer fawns responded strongly to remotelgrsed measures of primary productivity; whereas,
Monteith et al. (2011) reported that old females and those in good nutritional condition risked
encountering severe weather by delaying autumn migration, and were thuprisie with
respect to the potentiblloss of foraging opportunities in deep snow compared with young
females and those in poor nutritional conditiomhese results led Monteith et al. (2011) to
conclude that plasticity in timing of migration in response to climatic conditions and plant
phenology is likely an adaptive behavioral strategy to reduce the detrimental effects of trophic
mismatches between resources and other-lifistory events of mule deer.

Migration of White-tailed Deer in South Dakota

White-tailed deer in the northern Greatidns generally depart for winter range during
November and December (Sparrowe and Springer 1Bif6kman 2003Brinkman et al. 2005),
while fall migration initiation commonly begins around late September in the Black Hills (Griffin
et al.19%, 1999, 208). On average, migratory whitiiled deer in eastern South Dakota
occupied their summer range for approximately 7 months, arriving from winter range during
mid-April and departing to winter range during late November (Brinkman 2003), with their
migration pattern generally directed along physiographic features of the landscape (Sparrowe
and Springer 1970, Kernohan et H94, Burris 2005)Winter concentration areas typically
consist of trail systems that allow greater access to forage and thermal andeznhance the
likelihood of escape predation (Nelson 1998)pring migration generally occurs during March
and April in eastern South Dakota (Sparrowe and Springer, B3iftkman 2003Brinkman et al.
2005 Burris 2005).

White-tailed deer in eastentral South Dakota (Grovenburg 2007) commonly migrate distances
in excess 06.2 miles consistent with other studies of whiiiled deer migration in the
northern Great Plains (Sparreand Springer 197Mixon et al. 1991Kernohan et al. 1994
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Sabine etl. 2002). In eastentral South Dakota, Grovenburg (2007) reported that female
white-tailed deer migrated an average distance ofifes which is longer than migration
distances reported in other studies done in eastern South Dakota (6, Riess 20@5; 3 miles
Robling 2011; 6.miles,Haffley 2013) and neighboring southwestern Minnesota (6 miles
Brinkman 2003; 9 mileSwanson 2005)In the Clark County region of eastern South Dakota,
white-tailed deer may have demonstrated shorter migration distas because of the high
abundance of suitable habitat (i.e., wetlands and CRP grasslands) available (Robling 2011)
Median fall migration dates occurred in late November, with no significant correlation to corn
and soybean harvest completion dates, whitedian spring migration dates ranged from mid
to late April (Grovenburg 2007 otal amount of time spent in transit during migration ranged
from 1 to 16 days (Grovenburg 2007).

In north-central South DakotaGrovenburg et al. (2009) reported a maaigration distance of

12 miles for all sampled deer between their summer and winter home ranges, and found
ambienttemperature to have the strongest correlation to median migration date for the start
of both spring and fall migrationgGrovenburg et al. 09) hypothesizethat white-tailed deer
migration distance was likely influenced by a highly fragmented landscape dominated by
agriculture or grasslands, because deer may need to travel longer distances to find suitable
patches of habitat for thermal coveescape shelter, and forage in areas with sparse tree cover
(Long et al. 2005)However, other studies (Brinkman et al. 2005) have concluded that
fluctuations in temperature and snow depth more likely determine the distance of migration.

Griffin et al (1994) found that whitegailed does in the northern Black Hills migrated in a
southern direction from low elevation winter ranges to higher elevation summer ranges and
reversed this direction in fall migration from summer to winter ranges. Average tioigra
distance for female whit¢ailed deer was 9.7 miles (ranging from -2%.6 miles).In the central
Black Hills region, Griffin et al. (1999) found that whé#ed deer migrated from lower
elevational winter ranges to higher elevational summer rangeswest to northwest direction.
Returning migrations to winter ranges followed an opposite direction to the east and southeast.
Average migration distance for female whitgled deer vas20.3 miles (ranging from 3.385.2
miles). Male whitetailed deer average migration in the central Black Hills was 16.2 miles
(ranging from 5.25.4 miles).Griffin et al. (2005) reported that whitiiled deer in the

southern Black Hills region most commonly migrate from the winter ranges in a north to north
west drection toward higher elevation summer ranges during spring migration, and they
migrate in the opposite direction during fall migration toward lower elevation winter ranges,
with an average migration distance for females and males of 14.5 miles (rangind.£233.5
miles) and 9.8 miles (ranging from 3.8.3 miles), respectively.

Bever (1953) likened the seasonal migration pattern of whitgled deer in the Black Hills to a

wagon wheel where the hub is the summer range, the spokes are lines of roigratid the

rim is the winter range around the Black Hilla this region, fall migration is triggered by heavy

snowfall restricting deer movement and food availability, so deer migrate to lower elevations
F£2y3 YAINI A2y {AYSAoKN QKT A & KE& LIX QISt. TR REBA G
spring return migration for whiteailed deer in the Black Hills corresponds to rising
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temperatures and a receding snowline, and peak spring migration occurs around mid-to late
May (Griffin et al. 2005).

Migration ofMule Deer in South Dakota

Robling et al. (2014ssessednule deer home ranges in western (Meade and Pennington
Counties) and central (Fort Pierre National Grasslands [FPNG]) South Dakota between January
2010 and March 2012 by fitting radioll@rs to 128 adult female and 10 adult male mule deer.
The majority of mule deer (72%) in the MeaBennington study area were residents, while

the FPNG study area 45% of mule deer were residents, 35% conditional migrators, and 20%
obligate migrators In the MeadePennington study area higfjuality habitat composed of
topographic breaks and draws adjacent to crop fields met all essential life requirements of mule
deer allowing them to maintain resident home ranges during summer and wiAtgricultural

lands and more pronounced phenological changes among crops and native vegetation may
have triggered migratory behavior in the FPNG study area.

Grassel (2000) surveyed the seasonal movements of mule deer in the Missouri Breaks region
over a 3 year studgeriod (19971999). In 1997, all spring migratory deer in the sample
population (13 female and 5 male) had migratedbgy 15; the mean date of spring migration
in 1998 for female and male mule deer was Apdiand Aprill5, respectively; and spring
migration in 1999 was slightly earlier than previous years, with a mean date of Mardrall
migration was a bit more variable among raaiollared deer during the survey, because a
fraction of migratory deer established mgimmer staging areas between somar and winter
ranges as part of fall migration, sometimes residing in these temporary ranges for up to 10
weeks In 1997, the mean date of fall migration for female and male mule deer was O&ober
and September25, respectively; in 1998, the mean datéfall migration for female and male
mule deer was Septemb@&0and October27, respectively; and, in 1999, the mean date of fall
migration for femalemule deerwas Octobed 1, while the only migratory male mule deer this
year completed migration on Octob&9.

In the Black Hills region, Griffin et al. (2005) reported that initiation of fall mule deer migration
generally occurred from October through the end of December, with some deer staying on
summer ranges well into January and February, while spniggation followed a more regular
pattern and was initiated between mido late May, approximatelywo to three weeks prior to
parturition. All recorded fall and spring migrations were completed wifine days of

initiation, with an overall average migfion distance of 9.2 miles (ranging from 0.5 to 35 miles)
with similar average migration distances for female and male mule deer of 18 auilds,
respectively.

Dispersal
Deer dispersal from natal home ranges and the subsequent establishment of negvriaoges

wheredoes occur is important because of its potential role in the colonization of new or vacant
habitats, g@e flow among populations, andnge expansion of the species (Nelson and Mech
1992) The most widely used definition of dispersal istthg Howard (1960)Dispersal of an
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individual vertebrate is the movement the animal makes from its point of origin to the place
where it reproduces or would have reproduced ifiéd survived and found a mate.

Nelson and Mech (1987) speculated that winlaele whitetailed deer dispersal may be a

mechanism to avoid inbreeding, in many cases the average dispersal distance of males would
not be far enough to escape breeding with genetically similar females associated with their

natal home rangesHowever, dspersal distances likely differ according to ultimate cause of
dispersal (Long et al. 2008Relatively short movements (e.g., outside immediate home range
2N GSNNRAG2NRO YlI& 06S &adzFUOASY(d T2NJ 8xOI LAy 3 f
relatives are philopatric, longer dispersal distances (e.g., outside social group) may be necessary
to escape inbreeding (Nelson and Mech 1987ng et al. (2008) observed that the distance of
spring dispersal was on average 76% longer than fall dispénsagriculturedominated

landscapes dispersing deer may need to travel longer distances to latatewpied suitable

habitat (Grovenburg et al. 2009vhich may be an explanation for dispersal distances upwards

of 100 mileghat have been reported for male whitailed deer in the northern Great Plains
(132milesin northeastern South Dakota, Kernohanal. [1994];100 milesn eastern South

Dakota, Sparroeand Singer [1970t04 milesn northeastern Minnesota, Nelson [1993R7
milesbetween southwestern Minnesota and southeastern South Dakota, Brinkman [2003]).

Dispersing deer display more er@behavior prior to departure than the predictable patterns
of migrating individuals, and dispersers commonly migrate tedispersal home ranges before
dispersing to new permanent ranges (Brinkman 2008tural and anthropogenic landscape
features, sub as rivers, mountain ranges, and roads can alter animal dispersal paths and
movement patterns, influencing ecological processes associated with dispersal, including
disease transmission, invasion dynamics, and gene flow (Long et al. 2&18Yesult, dpersal
and seasonal movements across management unit boundaries should be considered when
wildlife managers develop locapecific deer management strategies in South Dakota.

Resource Selection

Resource selection among whitailed and mule deer cabe influenced by sex, reproductive
stage, forage availability, seasonality, human activity, and predator avoid&@eeaial
segregation is prevalent among deer in that the two sexes tend to use different areas and
habitats separately (Barboza and Bowye0@)) and reproductive stages influence resource
selection differently for each sex (Main et al. 1996fasonality also plays a role in resource
selection, especially during the winter when forage and cover can be heavily restricted by snow
cover (Nixon eal. 1991 Mass&€and Coté2012) Deer are influenced by a variety of human
activities including agricultural practices, development, and huntfPigrce et al. (2004)
postulated that changes in migratory deer diets across seasons can lead to inldividua
experiencing changing predation risk to forage benefit ratios throughout the ydanly et al.
(2002) contains an in depth explanation of the various methods for developing resource
selection functions that involve quantifying characteristics for tgee units such that the
value for a unit is proportional to the probability of that unit being used.
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Seasonal Habitat Selection

Prior to parturition, male mule deer (Geist 1981) and wiiéied deer (Marchinton and Hirth
1984) commonly unite into malenly groups andeaveareas occupied by females
Additionally, male whiteailed deer establish their sprirgummer domain well before females
select their fawning grounds whiare defendedenaciously after parturition (Ozoga and
Verme 1982).

During witer, deer in South Dakota are less likely to use open habitat due to snow
accumulation, and depending on the severity of winter weather and availability of cover, deer
may be compelled to migrate to more suitable habitat or seek out cover with amplegorag
available locally (Brinkman et al. 200%) open prairie grasslands, mule deer use of juniper for
cover increases as winter progresses (Dusek 197&lley et al. (1993) observed that white
tailed deer in forested regions tend to select pine foresiattprovide the greatest availability

of preferred forage species during early and late winter when metabolic rates are still elevated
and snow depths are shallow, while they select old growth forests characterized by sparse
understories, dense canopy, afav snow accumulation during midwinter when metabolic
rates are depressed and basal snow depths are.hidtis result was consistent with a study
conducted by Klaver et al. (2008) which showed that whaiked deer winter survial was

higher in areas wh greater tree cover and slash that had less grass and forb cover;
furthermore, female deershowed high site fidelity to winter home ranges and were tolerant of
other individuals during winter, regardless of deer densityhite-tailed deer winter habitat
selection in the northern Great Plains region is influenced by large annual fluctuations in
climate and the highly fragmented landscape dominated by-comp agriculture (Brinkman et

al. 2005). For example, whitailed deer in northcentral South Dakotahowed a stronger
selection for late season standing corn than for traditional winter cover habitats; however it is
not clear whether or not corn fields satisfy deer needs for cover and forage simultaneously
(Grovenburg et al. 20H). In the prairiepothole region of eastern South Dakota, Robling
(2011) documented that whitéailed deer useexceeded availability faERP grasslands

standing corrand tree cover during winter in significantly higher proportions than agriculture,
pasture, wetlands, and roadévelopment cover types.

AgricultureDominatedHabitat

A large central section of midestern whitetailed deer range consists of the Midwest
Agricultural Subregion as defined by Gladfelter (1984), which consists of extensive croplands
interspersed by odehickory and other forest types that are mostly limited to stream bottoms or
steep slopes Agricultural crops are nearly unlimited and make up the majority of the diets of
white-tailed deer in the region (Nixon et al. 199Brimary crops produced inade corn and
soybeans although winter wheat, sorghum, alfalfa, and oats are also grown (VerCauteren and
Hygnstrom 2011)Permanent cover is extensively fragmented and deer must adapt to the
dramatic seasonal changes in available cover and food associétedamwest of crops (Nixon

et al. 1991).

White-tailed deer and mule deer are impacted to varying degrees by rural landscapes
dominated by human activity including agriculture, natural resource extraction, infrastructure,
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and development by modifying tliveresource selection strategiesor example, Loft and

Menke (1984) observed that transmission line clearings may create more favorable wintering
habitat in heavily forested region€n the other hand, Sawyer et al. (20@0%) found that

mule deer us of high quality habitat immediately declined following the development of

natural gas fields in western Wyoming and deer showed no signs of acclimation to the site up to
three years later In terms of agricultural operations, deer and cattle can competdood and

cover where there is overlap, while crops can provide an important source of food far kheer

the Black Hills, grasses, forbs, and shrubs are important to both cattle and deer (Sieg and
Severson 1996), but Loft et al. (1991) suggestedttiatareas of greatest overlap and, hence,
competition are meadowiparian habitat, especially in late summer when forage and cover are

at a minimum In north-central South Dakota, Grovenburg et @01(0a) found that deer
disproportionately increased us# standing corn and reclaimed grasslands as habitat

availability increased, while deer used wetlands and forested habitat in proportion to

availability Several studies have found that deer prefer habitat in close proximity to

agricultural fields priord harvest (Nixon et al. 199Kernohan et al. 20QZrovenburget al.

2010m), while deer avoid foraging in pastures during late summer when heavy grazing can
deplete forage in otherwise desirable habitat (Loft et al. 199R9bling (2011) reported that
white-tailed deer avoided cut cormgsource selectionratid ' n dc n p>0.879), I ndo o
d280Sly aidzootS -adpomodphyR NESI 0fEwhhe S OSNBI
nNdTOoy O P 2 SGfFyYyRamodn b X nidpa 78D £ 0.165Y.W3Pp6 A pl n @
GKSIG ad0Gdzoof S o Avdy ymidsn oanks2 NIL I NI n&Braystandingn dy H X/
O2NY O6A T ndmdnip/ols TG IA®n AN 2895pakd T MmPonos /L
NBEIFRAKRSGSt 2 LIYSy (i -16129)wera Wseddnpidportidn toRheiradaitability

by deer Other studies have found that deer tend to avoid development in-agricultural

areas (Nicholson et al. 1997).

y
f

The Conservation Reserve Program (CRP), a provision of the 1985 Food Securibgidizesu
landowners to take highly erodible lands out of cultivation and seed them to perennial cover
for 10+ years Previous studies prdating CRP emphasized the importance of woodlands,
wetlands, and riparian areas as key fawning areas of whited deer in eastcentral South
Dakota, and agricultural fields as key kstemmer foraging and security areas (Sparrowe and
Springer 1970) Luttschwageand Higging1992) recognized the potential benefits to wildlife
from CRP and estimated that it takes apximatelyfive years for land enrolled in the program
to produce these benefitsGould and Jenkins (1993) found that deer used CRP lands diurnally
for bedding or active periods, with increased use during spring and early summer
Furthermore, CRP landssalprovide important bedding habitat to fawnimpes (Grovenburg

et al. 201®). White-tailed deer tend to shift use from CRP lands to corn fields during late
summer to take advantage of greater cover and forage availab@itgMenburg et al. 20H),
howeer drought can reduce the quality of these artificial habit&sdvenburg et al. 201).

Gould and Jenkins (1993) claimed that seasonal use patterns of CRP lands Hgiledieer

suggest that management of cover and forage on CRP land could hedpeadeer and land
management ofectives jointly For example, landownexsan selectively mow portions of CRP
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fields to promote higlkguality regrowth during growing season for foraging deer to divert them
away from crops

Prairie and Riparian Habitat

Alarge section of the whit¢ailed deer range in South Dakota consists of the Northern Plains
Subregion as defined by Petersen (1984), which was once primarily made up of-mndcethlt
grass prairie ecosystemg€urrently, the land is mostly privatelyvaed with over 75% currently
in crop production (VerCauteren and Hygnstrom 20Hgtersen (1984) claims that the most
important deer habitat in the Northern Plains consist of draws, swales, and lowl&oildsved

by river floodplainsmarshes and sloughdVhile mule deer tend to avoid human landscapes
(Nicholson et al. 1997), whitailed deer have better adapted to agricultud®minated
landscapesAs a result, in the Northern Plains region wHitdled deer have increased in
abundance, while mule degropulations have declined (Volk et al. 2007).

Historically, whitetailed deer were uncommon in the Northern Plains and were mostly
associated with riparian zones (Cook 1949ule deer, like whitetailed deer, are most

commonly observed in riparian ae near creeks, drainages, and floodplains (Dusek 1%75)
eastern Montana, whitgailed and mule deer were observed more often in riparian areas than

in ponderosa pine stands or sagebrush grasslands, even though riparian stands occupied only
14% of thdand area in the study area (Dusek 19¥&cCracken and Uresk 1984)uring

summer, Kamps (1969) found that mule deer preferred grasslands to sagebrush, while Martinka
(1968) observed a decrease in use of bunchgrass with an increase in use of ripaitain hab
Riparian woodlands and wooded uplands provide cover year round that is especially vital during
autumn and winter after crop harvest (VerCauteren and Hygnstrom 2@ipparian habitat

usually constitutes an important component of whiigled deer ange in the Rocky Mountains
(Peek 1984).

In western and central South Dakota, deep wooded draws with scattered agriculture on
upslope flat land areas makes ideal winter and summer habitat for resident deer (Robling et al.
2014) Grassel (2000) also danented that winter ranges in central South Dakota were
characterized by topographic breaks and draws that were adjacent to agricultural crop fields

In tallgrass prairie habitat in eastern Kansas, Volk et al. (2007) noted that at a coarse scale
white-tailed deer appeared to prefer woody vegetation while avoiding habitats dominated by
grassy vegetationln contrast, at a fine scale, groups of deer most often were observed
foraging in the immediate vicinity of grassland vegetation, rather than in or by wood
vegetation.

Black Hills Habitat

Dense ponderosa pind®(nus ponderogastands withHimited shrub understory dominat
approximately 70% of the land area in the Blaitks (Sieg and Severson 1996) before the early
2000s Recentfires, mountain pine beges, and forest managemerngracticeshave opened up
pine stands, increasing the overall eage of earlier successional stagad potential ungulate
forages During summer, whitéailed deerand mule deer in the region tend to prefer early
successionalegetation communities associated with recent disturbance (Bever 1952), while
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high survivalduring winter is associated with the greater tree density and cover provided by
ponderosa stands (Klaver et al. 2008jeal summer habitat that can support higbrtsities of
deer contairs a mixture of over and understory that provides both cover and forage (Griffin et
al. 2005), while preferred fawning sites are open stands of ponderosa pine characterized by
relatively greater vegetation cover, taller average vegien height, and low levels of timber
harvest (Benzon 199Benzon 1998Uresk et al. 1999).

Ponderosa pine stands that have been recently disturbed byaomnmercial thinning (Gildet

al. 2004) or wildfire (Sieg and Severson 1996) produce more grassdsrbs during the
summer compared to undisturbed stand&immerman (2004) found that total cover of forbs
and grasses in lightly to severely burned habitat in the southern Black Hills of South Dakota
increased approximately 60% and 80%, respectigefgar after burningIn addition, these
disturbances can prevent or reduce the rate at which ponderosa pine invades meadows and
aspen stands (Griffin et al. 2005jurthermore, early successional pine forests were preferred
during spring through fall l&use forage species (e.gearberry, snowberry, and juniper)
important to deer are essentially absent in the dominant unburned pine communities of the
central Black Hills (DePerno et al. 2002).

White-tailed and mule deer have coexisted in the Blacls lfbr millennia, and current

estimates place the relative proportions at 80% wktaded deer and 20% mule deer (Wallin
and Rice 1980)Similarity of food habits and some overlap in habitat use where these species
occur together indicate potential comp#on in local areas (Mackie 1981), and dominance
between these two species is assumed to be a function of size based on observations of
interspecific encounters (Anthony and Smith 197Mpwever, whitetailed deer are found in
relatively more dense hatzits such as pine and aspen stands and riparian areas, whereas mule
deer tend to occupy more open habitats with rough topography (Sieg and Severson 239%)
result mule deer are more abundant in the southern Black Hills, while wéiiexd deer are
abundant throughout the entire Black Hill§ herefore, their continued coexistence is probably
based on differences in habitat use

DePerno et al. (2001) compared cover type use data obtained from-cadlared whitetailed

deer with existing United Stas Department of Agriculture (USDA) Forest Service cover type
data to determine if Geographical Information System (GIS) data used in forest management
was compatible for game managemerwinter range cover types included ponderosa pine
stands, pinedeciduous stands, aspen, aspeoniferous, burned pine, and meadowSummer

range cover types included pine, pideciduous, aspen, aspaniferous, white sprucelicea
glaucg, white sprucedeciduous, and meadowdHowever, cover types used WSF$ata did

not contain variables such as understory and ceve¥ LJS YA ES&S yR GKS | dzi K
summer and winter ranges only resulted in 42% and 62% agreementsE8ummer and

winter range data, respectivelyrhis led the authors to recommend including nibaover

types in their cover type classification system so as not to overestimate deer use of ponderosa
pine and aspen habitats.
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Diet and Nutrition

One important aspect of managing species is to be familiar with its food source, which is
particularly tue of deer because they are dependent upon limited habitat during winter and
can easily deplete forage speciedutside of intensively farmed regions with lage&nding

crops, the availability of winter forage is controlled by the duration and sevefriyeather and
has been considered the primary factor limiting deer populations in the West (Wallmo et al.
1977); consequently, more information is available on the nutritional quality of forages during
this season However, food quality and abundance amsmer and fall ranges is also critical for
lactating females, weaned fawns, and mature males after breeding in order for them to store
adequate subcutaneous fat for the upcoming winter (Mautz 19T8me managers should
consider the characteristics of dosummer and winter ranges, because of the tendency for
deer populations to migrate in South Dakota.

Deer are primarily browsers, with a majority of their diet comprised of forbs and brol@eer
digestive tracts differ from cattle and elk in that thiegive a smaller rumen in relation to their
body size, so they must be more selective in their feedingtead of eating large quantities of
low-quality forage like grass, deer must select the most nutritious plants and parts of plants
Because of this,akr have more specific forage requirements than larger ruminants.

Diet

Deer have adapted to seasonal change in forage availability by timing their activities so that
major nutrient demands occur in the summer, when haghality food is available in

abundance. Ozoga and Verme (1982) evaluated the seasonal availability of wild forage by
providing supplemental feed to a deer population ad libitum and found that seasonal feed
consumption was lowest at spring greap, increased in late summer as natural fazag

matured, and was highest in autumn and winter, indicating the potential presence of a natural
food shortage during late summer and winter in the absence of ratid¥bite-tailed deerand

mule deer have adapted to the seasonal food restrictions throwgtsenal rhythms in heart

rates, activities, and metabolism, with the lowest ecological metabolism occurring in the winter
and highest in the summer (Moen 1978&urthermore, deer accumulate deposits of
subcutaneous fat during late summer and fall, chatggan efficient winter coat, feed more

during warmer daylight hours and seek shelter under dense conifers (Sieg and Severson 1996).
However, new research suggests that for fenralde deer most fat accretion and depletion is
state-dependent and primarilynfluenced by reproductive status, so lactating females enter
winter undernourished, regardless of summer nutrition (Monteith et al. 2013).

During winter, deer in South Dakota must cope with high energetic costs related to locomotion
in deep snow and redied forage abundance and qualitin response to severe weather
conditions, deer minimize movement to conserve energy (Moen 197&illon et al. Z006)

noted that while body mass of whitiled deer decreased over the winter, they did not

observe anyignificant effects of diet quality on body mass loss, likely because overall activity
decreased in cold weather and diets were flexidBepending on the severity of winter

weather and competition for browse, deer may seek out alternative ;donlity forage
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including woody browse, litterfall and windblown trees (Masse and Cote 2@&herally,

quality of forage tends to decline over winter as preferred species become scarce either due to
phenological changes (Sieg and Severson 1996 );bveersing (Burell 1982 Brown and

Doucet 1991), or snow cover (Carpenter et al. 1979).

The abundance and diversity of forage plants available during the summer provides deer the
opportunity for a feeding strategy that optimizes a nutritionally balanced diet (Westoiay)1
Deer highly prefer forbs during summer to meet minimum requirements for lactation and for
growth of fawns after weaning because of the high protein content (Verme and Ullrey 1984).
Lower quality summer range is reflected in lower productivity andazantribute to a gradual
population decline indirectly through malnutritiorFor example, Julander et al. (1961) and
Pederson and Harper (1978) documented notable differences in doe to fawn ratios and
percentage of does with twins on good versus poor ¢bow summer ranges for migratory

mule deer in Utah Forage quality of summer ranges can be limited by dro¢@ndvenburg et

al. 201D), competition from wildlife or livestock (Loft et al. 19%lieg and Severson 1996),
natural succession (Walter et 2009), or climate change (Bischof et al. 2012).

Zimmerman et al. (2006) studied differences in gastrointestinal morphology of female-white
tailed deer and mule deer between bwed and unburred landscapes They reported that the
alteration of the southem Black Hills by burning had effects on papillae morphologydayesta
weight in whitetailed deer and mule deer withithree years posffire. This led them to
conclude that papillary morphology likely represents a useful indicator of forage quality,
because the response of papillae to changes in diet quality was rapid (e.g., 2 weeks).

Nutrition

Deer nutrition is both directly and indirectly associated with deer mortalit\alnutrition can
directly lead to starvation, but indirect effects can be morgidious and difficult to separate
from other environmental factorsThe indirect effects of malnutrition include an increased
incidence of parasitism and disease, an increased susceptibility to predation, an increase in
resorption of fetuses or stillborfawns, a lower conception rate, and impairment of rumen
functions (Workman and Low 19763tudies have demonstrated that the offspring of
malnourished parents have lower body mass on average and reduced survival rates which were
attributed to an increasedulnerability to predation (Mech et al. 199Rishop et al. 2009
Monteith et al. 2014. On the other hand, Ozoga and Verme (1982) observed that enhanced
nutrition provided through supplemental feeding led to accelerated deer body growth and
shortened tke time to physical maturity; furthermore, antler development improved and
casting dates were delayed, except among yearling males, while in utero productivity of
yearling does doubled and significantly increased among other age classes.

Longer winters aabe especially dangerous to deer populations by reducing the nutrients
available to deer while their metabolic rates are still high during fall or spring transitions
(Workman and Low 1976Wallmo et al. (1977) concluded that winter range quality is best
evaluated according to quantity of nutrients in forage rather than gross availability of forage.
Protein requirements for whitg¢ailed deer maintenance have been estimated to be 11% of
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daily intake of digestible dry matter for yearlings and@®% for aduk, calcium requirements

for growth and antler development are about 0.45%, and phosphorus requirements are less
than 0.28% (Verme and Ullrey 19848)ean (1976) suggested that seasonal requirements
should be emphasized for wild animals, and that nutrietiéke should be sufficient to allow
young to survive the winter and females to reproduce successfully; whether or not animals
receive maintenance rations each day is of secondary importance.

Different digestive characteristics between whitedled and nule deer also determine the

relative quality of available foragd=or example, tannin contents in whitailed deer forages

can impede digestion, while mule deer generate salivary proteins that preferentially bind
tannins and reduce tannin toxicity, allavg them to more efficiently digest similar forage (Sieg
and Severson 1996Walter et al. (2009) studied the differences in foraging habits of sympatric
white-tailed and mule deer populations on previously burned and unburned habitat and found
that muledeer appeared to benefit from fire significantly more than whisded deer in terms

of forage quantity and qualityRegardless, both species appear to compensate for the poor
nutrition found in lowquality forages by consuming greater quantities thaeytkvould

consume of higkguality forage Jenks et al. (1994) noted increased digesta in wiated deer
from ranges with reduced digestibility of diets because of competitive interactions with cattle.
Heavier mass of rumen digesta was also reporteduterdeer with consumption of lowjuality
diets compared with higlguality diets (Baker and Hobbs 198Zymmerman et al. (2006)
reported reduced ruminal fill and greater intestinal fill in whitgled deer on higheguality

diets compared with those ocaung sympatrically with mule deer in the southern Black Hills
that consumed a lowequality diet.

Adult female deer consistently select a higher quality diet than adult males (Beier. IB@3)

may be in part because smaHlbodied females are betterusted to postruminal digestion of
food, especially when intake increases alongside requirements for energy and protein during
reproduction Monteith et al. 2014. High demands for absorption of nutrients during lactation
and growth stimulate investmenhtiintestinal and hepatic tissue in females, increasing the cost
of maintenance (Barboza and Bowyer 20009 meet differential nutritional demands
associated with reproductive statudeer have been observed consuming soil from natural salt
and mineral ltks to obtain sodium (Weeks and Kirkpatrick 1976), sulfur, calcium or magnesium
(Atwood and Weeks 2003) during critical periotisse of mineral licks by deer tends to be
highest in spring and early summer coinciding with gestation, parturition and lactatihile
mineral licks were not used by deer in winter (Atwood and Weeks 20@B)eral icks are
primarily used by adult females, but occasionally fawns and adult males will use them too
(Kennedy et al. 1995immerman et al. (2008) hypothesized ttmegpatic mineral content

would be different between whitgailed and mule deer as a result of different feeding
strategies and morphologies, but they were unable to attribute any mineral composition to a
specific group because mineral content varied wite,ageX, species, maturity, season, and
reproductive condition.
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Important Forage Species in South Dakota

Schenck et al. (1972) studied seasonal diets of whited and mule deer in the southern Black
Hills and determined that food habits for each spedmgicated that both species had similar
diets within a given portion of the study aren fall, bearberry, grasses, Oregon grape, western
snowberry, and forbs were determined to be the most important food sourdése most
important winter food sourcesvere ponderosa pine, mountain mahogany, and common
juniper. Other important winter food sources were bearberry, western snowberry, Rocky
Mountain juniper, forbs, and grasse¥he most important summer food sources in rumen
samples of nine deer were alfa, clover, grasses, and forbs.

As part of the same study, Schneeweis et al. (1972) also studied food habits ocfaikiedeer

in the northern Black Hills and found that Oregon grape was the most important food item
during the fall and winter Howe\er, because of its low growth form in northern regions, its
availability decreased with increasing snow depluring periods of heavy snow cover,
common juniper replaced Oregon grape as the most important spe8earberry was also
highly preferred andmportant during periods of little or no snow covePonderosa pine,
lichens, and bur oak were eaten in moderate amounts but were of secondary importance as
winter food items White-tailed deer in the northern Black Hills tend to select plants higher in
crude protein and phosphorus, such as yellow vetchling, wild spirea, and western wild rose,
compared to plants that were more available during summer; however, many of the primary
species consumed by deer on Black Hills winter ranges (Schneewei$3alSchenck et al.
1972) have insufficient crude protein contents to meet maintenance requiremedie
particular concern is the amount of ponderosa pine needles that occur in the deer diets in the
Black Hills Schneeweis et al. (1972) and Schenck .ef1&872) determined pine to be
moderately important and important in winter diets, respectively.

The majority of South Dakota habitat was once made up of mixed tallgrass prairie
ecosystems, but now 75% of that habitat has been converted to agnieufterCauteren and
Hygnstrom 2011)In western and central South Dakota, deep wooded draws surrounded by
scattered agriculture on upslope flat land areas makes ideal winter and summer habitat for
residentmuledeer (Robling et al. 2014Yopographic dras can be interspersed with ash, elm,
or juniper as the main cover and natural vegetation species including blue gBouteloua
gracilig, western wheatgrasAgropyron smith)iand buffalo grasBfuchloe dactyloidgsas
forage Important forage specieassociated with native prairie landscapes are chokecherry,
serviceberry, skunkbush sumac, common snowberry, and dogwood (Petersen Hagvgver,
agricultural crops are nearly unlimited and make up the majority of the diets of wuiied

deer in the rgion (Nixon et al. 1991), which gives them a foraging advantage over mule deer
that prefer native woodland, shrubland, and grassland vegetation in the agrictdturenated
regions of South Dakota (Sawyer and Lindzey 20@f)nary crops used by whiiled deer

that are produced in South Dakota include corn and soybaadso a lesser extent because of
availability wnter wheat, sorghum, alfalfa, and oats (Gladfelter 1984).
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Survival

Knowledge of agspecific survival of deer and the underlying caieémortality are essential

to understanding deer population dynamicé/hite-tailed and mule deer can live upwards of

10 years of age, but most do not live pash #ears of ageCommon causes of mortality include
humanrelated factors (e.g., legal hung, poaching, vehicle collisions; Matschke et al. 1984,
Nixon et al. 1991), weather conditions (e.g., winter severity; DelGiudice et al. 2002, Brinkman et
al. 2003), predation (Mech 1984, Bartmann et al. 1992), and disease (Matschke et al. 1984).
Males tend to die at higher rates than females because of hunter preference for antlered males
and because their seasonal movements axtensive (Nixon et al. 199Rpbling et al. 2014).

The relative importance of any single cause of mortality is dependent rigtamnits rate, but

on the rate of other mortality sources and their impact on the overall surviving populakon
example, if hunting pressure is low for a given season, then tiseagyreater chance for more

deer tosuccumb to predation or winter welaer.

Survival Strategies

In northern environments extreme winter conditions can extend beyond the physiological limits
of deer, and winter is typically the season when most natural deaths occur (Mautz TEYS).
length of winter (Pauley et al. 1993) asdow depths (Carpenter et al. 1979) can restrict access
to forage to the point where deer are unable to meet their nutritional needs and they die
(Karns1980). Under these severe conditions, deer may forage on alternative food sources
likely independenbf browsing pressure, such as litterfall or windblown trees (Masse and Cote
2012). Klaver et al. (2008) reported that survivorship of wHidled deer on winter ranges
increased with tree and slash density, while higher survivorship was reported inwitbdess
relative grass and forb cove@Griffin et al. (2005) speculated that the Jasper Fire oD2@hich
burned over 83,000 acres in the southern Black Hills, reduced winter ranges, leading to an
immediate increase in winter deatlige first yearfrom natural causes that gradually declihe

over subsequent winters as habitat regeneratedimmerman (2004) found that forb cover in
burned habitat in the southern Black Hills had surpassed that in unburned habitats within the
first 2 years post fireAl, gasses followed the same pattern and increased through the first 3
years after the Jasper Fire, and had surpassed grass cover in unburned areas within 2 years post
fire.

Deer have adapted physiological mechanisms that reduce their fasting metedteliduring

winter months, which in turn allows them to exist on reduced rations (Silver et al. 1969, 1971).
When winter fat stores are depleted, as may be the case during an extended winter, deer
catabolize stored fat and muscle protein during starvatemg increased catabolism of muscle
protein (as fat stores are depleted) results in impaired gluconeogenesis and deer in this
hypoglycemic state can succumb to starvation (deCalesta et al..1Bi6wWever, recent work by
Monteith et al. (2013) suggests thia contrast to current notions of summer accretion and

winter catabolism of body reserves, some individuals deposited reserves over winter and
catabolized reserves over summer, mainly because regulation of individual condition was state
dependent.
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Doe nutrition throughout gestation and during the early postpartum period is correlated with
fawn survival (Verme 1977), and fawn weight is the best predictor of overwinter survival (White
et al. 1987) Stored body fat of lactatindoes is reported to be lowés late summer and

highest around December, because female mammals do not appear to accumulate energy
reserves prior to breeding but support the energy demands of their offspring by increased
feeding (Cothran et al. 1987Pregnant does lose body fat ding gestation, and does with

multiple fetuses lose more fat than does carrying a single falire fat levels of nopregnant

and nonlactating females increased significantly from September through December (Cothran
et al. 1987) Verme and Ullrey (1984uggested that productivity declines after seven years

and winter malnutrition inhibits productivity in older femaleAs a result, Nelson and Mech

(1990) predicted that old females would weigh less, be in poorer condition, produce fewer
fawns, be moregsceptible to predation, and have lower survival rates than younger females;
K26SOSNE G(GKSe& NBO23yAl S G(GKIFG Y2&ad RSSNJI LI Lz |
years, making it difficult to study older age classes of deer.

Deer have evolved unigubehavioral and biological adaptations to threats posed by humans
and the environment including predator and hunter avoidance, as well as disease resistance.
However, these topics are covered in more detail in other sections of this document.

Survival Btes

White-tailed deer are ubiquitous throughotilhe state of South Dakota, arate the most

studied game species in the state, while mule deer in South Dakota are largely restricted to
areas west of the Missouri RiveBeveral studies have estimated thervival rates of white
tailed deer (DePernet al.2000, Grassel 200Brinkman et al. 2008Burris 2005Griffin et al.
2005 Grovenburg 200,/Grovenburg et al. 20Q®Robling 2011Grovenburget al.2011c,
Grovenburg et al. 2011&rovenburg 2012, Haffley 2013) and mule deer (Grassel 206iffin

et al. 2005Robling et al. 2014) in South Dakota.

An increasing number of radtelemetry studies of northern whit¢éailed and mule deer have
demonstrated that survival and causeecific mortality rates mafjuctuate regionally and

seasonally with sex, age, and density of dd@lotting the risk of mortality against deer age

producesath KI LISR OdzNBS> AYRAOFGAY3A Iy StSOFGSR N2
progressively until 5 years old, atiten increasing steadily again with the highest -agecific
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to rate of risk increase for older deeBome studies suggest that the survival rate for does >2

years old is constanfNelson and Mech 1986Vhite et al. 1987Van Deelen et al. 1997).

Regardless, it is commonly accepted that the risk of mortality increases as deer age (Nelson and
Mech 1990).

AgricultureDominatedHabitats

Deer in the Midwest Agrictlre Region may be characterized as vietl, healthy, fertile, and
short lived in hunted ranges (Gladfelter 198#Mixon et al. (191) observed that mature does
the region experience a relatively high incidence of polytocous (more than one fawn)
conceotions in successive years, indicating superior nutrition provided by agricultural crops.
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High neonate survival rates are not uncommon in agricutlmeninated regions with low
predator density, quality vegetation structure at neonate bed sites, and higtitional
condition of does (Brinkman et al. 20@lurris 2005Grovenburget al.2011d).

Anthropogenic mortality (hunting, vehicle collisions, etc.) contributes much more to deer
mortality in intensively farmed regions, while natural causes of moytaltsociated with
malnutrition are nearly nonexistent given the abundance of food provided by agricultural crops
(Gladfelter 1984Nixon et al. 1991)High seasonal survival of northern whitiled deer

outside of the hunting season has been well docutedrNelson and Mech 1986/an Deelen

et al. 1997, Brinkman et al. 2004 a highly fragmented, agricultiidominated area in

eastern South Dakota, Burris (2005) reported that the majority of adult deer mortality (76%)
was a result of humanrelated causs (i.e, hunting and vehicle collisions), while natural causes
of death (i.e., predation, disease) only contributed to 8% of total mortafynual survival

rates of deer in agriculturadominated landscapes are highly variable, and lengthy hunting
seasms (Burris 2005), lack of escape cover (Nixon et al. 1991), and-estadlished road
network (Brinkman et al. 2004) have been cited as the reason for high susceptibility of white
tailed deer to humarinduced mortality.

Grovenburg et al. (20L) documented and compared survival and causgecific mortality of
adult female whitetailed deer in grassland habitats across four distinct ecoregions in
Minnesota and South Dakat&urvival of female whitéailed deer did not vary regionally
throughout the stug areas Annual survival was similar to survival rates reported elsewhe
for northern populations (65880%; Nixon et al. 199DePerno et al. 20Q@Brinkman et al. 2004)
Hunting accounted for 70% of all mortalities and vehicle collisions accounted fuditional
15% Natural causes of mortality were minor compared to hunmalated causes (e.g., hunting,
vehicle collisions)High humarrelated mortality was likely associated with limited permanent
cover, extensive road networks and high hunter densit

Grovenburg et al(2011d compared the mortality rates of different fawn age classes (<2
weeks, 28 weeks, and >8 weeks) across different mduabitats (wetland, water, cropland,
grassland, and forest) in the grasslands of eastern South Dakota amdi tioat mortality
decreased as fawns aged but land cover didfadher affect survival In this study coyote
(Canis latrangpredation accounted for 80% of fawn mortality, starvation accounted for the
remaining 20%, and 100% of neonate (<1 month of ag®}ality was due to coyote predation
Grovenburg et al. (2012b) investigated fawn survival and mortality in the grasslands of north
central South Dakota: coyote predation accounted for the majority of fawn mortality (52%),
while the remainder were atthuted to humanrelated mortality (hunting, vehicle collision, and
farm accident; 26%) and hypothermia (22%)ntradicting previous research findingsey
determined that fawn survival in the Great Plains is influenced by patch density of cover
habitat, with greater densities of grasslands and wetlands and lower densities of forested
patches increasing survival of fawns (Grovenburg et al. 20Rb}hermore, summer survival
markedly decreased over the three years of the study, which the authors spedutsy be a
function of lack of alternate coyote food sources, predator densities, landscape composition,
and ground cover densityGrovenburg et al. (2012b) reported greater mortality at >8 weeks of
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age than during 8 weeks, counter to the conclusion Gfovenburg et al. (201, which saw a
decrease in risk over timeThese two studies produced nearly opposite results, indicating a
need for the development of regional models (nowténtral vs eastern South Dakota), as well
as larger sample sizes (Grobeirg et al. 2012b).

Prairie and Riparian Habitats

On the Lower Brule Sioux Reservation in central South Dakota, Grassel (2000) reported that
seven out of nine radigollared mule deer (four male and three female) died during the winter,
and the other twodied during the summer; furthermore, all of the males were harvested by
hunters, while all of the females died of natural caus@ser the threeyear study period, the
annual survival rates for male mule deer ranged from 0 to 50%, while female anmuabsu

rates ranged from 83 to 909 he disparity in survival rates between the two sexes is likely due
to hunting pressure almost exclusively targeting male dé&obling et al. (2014) conducted a 3
year (20162012) survey of mule deer survival rateswo study areas in west and central

South Dakota: the first area was in the Cheyenne River breaks region in Meade and Pennington
counties which are characterized by cedar timbered breaks and deciduous tinoims
surrounded by grassy hills and scatter@gricultural croplands, and the other study area was in
the Fort Pierre National Grasslands (FPNG) characterized by rolling grasslands with very few
wooded draws interspersed by grazing operations and croplaAdsual survival rates for

female mule deeaveraged 83% and 78% for the Med@ennington and FPNG study areas,
respectively They speculated that increased hunting pressure resulted in a slightly lower
survival rate for FPNG compared to the Med&Ennington study area, because, while harvest
densities (harvest/krf) were the same for both areas, there was nearly double the amount of
public land open for hunting with fewer wooded draws for cover on the FPNG compared to the
Meade-Pennington study areaFurthermore, significantly higher mortality dng winter of

2011 at both study areas was likely a result of severe winter weather, while there was no
significant difference in mortality rates between the other two years of mild winters, lending
support to the importance of stochastic events in deensval rates Robling et al. (2014) also
noted that the survival rates for male mule deer in the Medknnington study area were

lower (2010: 56%; 2011: 60%) than female deer, and hunting was the primary cause of
mortality (57%); however, they admit théhe small sample size in their study= 7) warrants
further research to develop more accurate estimates of male mule deer survival in prairie
landscapes.

Stiegers (1981) radicollared &@ newborn mule deer fawns in the Badlands of South Dakota
and maitored their survival rates between May 1978 and May 198byotes killed, or were
involved in the deaths of 90, 78, and 89% of fawns that died during-1988, respectively.
Total annual fawn mortality was 8 (=10) 56% 6=9), and 36%n=9)for 19781980,
respectively.

Black Hills Habitat

Female whitetailed and mule deer may be sensitive to physical alterations of habitats within or
near their home rangesAs was noted with the Jasper Fire, lagpale alterations of habitat

may displace deer frormaditional areas and decrease survivBlubreuil (2003) found that
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after the Jasper fire, whitgailed deer females showed strong avoidance of burned habitats and
selected unburned habitats for feeding and beddidgmber harvest, cattle grazing, mining
activities, and recreational use in the Black Hills all have the potential to affect deer behavior
within these small home ranges (Griffin et al. 2005).

Griffin et al. (1994) reported annual survival rates of wiiétieed females in the northern Black
Hills of 81%, 79%, and 64% in 1990, 1991, and 1992, respectiinve¢he central Black Hills,
DePerno et al. (2000) reported annual survival rates for female vihiked deer between 50
and 62% over a-ear period with an average annual survival rate 0% and natural causes
(coyotes, dogs, malnutrition, sickness, and unknown) accounted for the majority (71%) of
mortality, followed by harvest (23%), and accidental deaths (drownings and vehicle collisions;
6%) In the southern Black Hills, Griffin et @005) reported a 69% average annual survival
rate for female whitetailed deer, and mortality resulted primarily from natural causes (72%),
followed by accidental deaths (18%), and harvest (1@6}jh studies (Deperno et al. 2000
Griffin et al. 2005)dund the highest incidence of female whitailed deer mortality to occur
during spring, claiming around 50% of the natural mortality in both areas.

In the southern Black Hills, Griffin et al. (2005) reported annual survival rates fominiade

tailed deer between 0.31.0 over the course of ayear study, with an average annual survival
rate of 73% Hunting in the fall (50%) was the leading contributor to annual mortality, followed
by natural mortality in the spring (33%). In the central Black Bi#®erno (1998eported an
average annual survival rate for male whiggled deer of around 80% to which 67% of

mortality resulted from harvest and natural causes accounted for 33%.

Reproductive potentials of South Dakota whitéled and mule deer pagations are defined as
number of fawn/doe at parturition Management personnel collect fetal samples in the Black
Hills during March through May to approximate parturition ratés 1995, McPhillips and Rice
(1995) reported 31 out of 36 sampled does wadult does with an 86% pregnancy rate.

Among the adult does, there were 44 fetuses total (2 with 0, 14 with 1, and 15 with 2), which
corresponds to an adult fetal fawn/doe ratio of 1.42 fetus/ddehe remaining 5 does were
coming 2yearolds. Three hacho fetuses and 2 had 1 fetus each (0.4 fetus/dde)1996,
McPhillips et al(1996) reported 53 out of 65 sampled does were adult does with a 91%
pregnancy rate Among the adult does, there were 68 fetuses total (5 with 0, 28 with 1, and 20
with 2), whch corresponds to an adult fetal fawn/doe ratio of 1.28 fetus/ddée remaining

12 does were coming-gearolds One had no fetuses, 8 had 1 fetus, and 3 had 2 fetuses (1.17
fetus/doe). In 1997, Schlueter et al. (1997) reported that reproductive ptitds continued to
indicate population stress with no significant differences (P>0.05) detected from the long term
average of 1.36 fawn/doe (1971R96) At the time of the survey, the lorgerm average

summer fawn mortality was 25%, while the 1997 ratesveatimated at 46%In 1998, Schleuter

et al. (1998) again reported that summer fawn mortality was not significantly different and
increased (P<0.05) from the lotgrm average (19741997) At the time of the survey, the
longterm summer fawn mortality &s 25%, while the 1998 rate was estimated at 24%.
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In the southern Black Hills, Griffin et al. (2005) documented the annual survival rates of mule
deer (n =31) between 1998 and 2003, which were 77% and 23% for females and males,
respectively Among radiecollared deer included in the study, female mortality was almost
exclusively due to natural causes, while all male deer mortalities were a result of huimtieg
majority of mortality among radi@ollared female mule deer occurred during the winter and
spring with mountain lion predation as the leading cause (43%); further, the annual mortality
due to mountain lion predation was estimated at-28% of female deer in the southern Black
Hills between 1999 and 200 he survival rate of male mule deer repext in the southern

Black Hills (23%) was lower than numbers reported for other regions{60%: Wood et al.
1989 Carrel et al. 199McCorquodale 1999)Consistent with the results of the Griffin et al.
(2005) study, other studies document hunter i@st as the leading cause of male mule deer
mortality (Carpenter et al. 197%ood et al. 1989) As this was the first study (Griffin et al.
2005) ever to document mule deer mortality in the Black Hills, more research is needed to
accurately quantify suival rates and identify the major causes of mule deer mortality in the
region; however, this study as well as research from other areas, suggests that hunting is a
leading cause of mortality among male mule deer in the Black Hills, while predation accounts
for a majority of the female mortality.

PUBLIC LANDS
South Dakota Game, Fisind Parks

Game Production Areas

South Dakota Game, Fish and Paokensand/or manages 71game production areasSGPA$

across the state totaling approximately 295,774 acoe€).6% of theotal land area in South
Dakota; of which, AaGPAs owned by SDGFP are subject to property taxes and arfempayd

the Department Deer likely utilize various habitats on nearly@RAs across the state at some
time during the year, wit certain larger GPAs and adjoining public lands likely providing habitat
of a quantity or quality enough to sustain significant local populati@tatewide, labitat
composition on GPAs consists of approximately 50% grassland, 30% wetland, 10% annually
cropped farm land, and 10% trees and shrubs.

Specific habitat management objectives for individual GPAs are generally designed to benefit a
wide array ofwildlife species and public usesany GPAs located in central and eastern South
Dakota are managedith a strong emphasis on upland game habitahjle/providing deer

habitat and deer hunting opportunities @aco-equal or secondary management objective.
However, GPA specific management objectives and primary species of management concern
are dictated bymany factors, including but not limited to ecoregional location, local input from
GFP biologists and public land users, existing habitat composition, and fiscal limitations.
Management practices such as prescribed burngmgscribed grazing, anthying ae used to
manage grassland habitats; and annual cropsnged to produce food habitat plots for

resident wildlifeand as a seedbed preparation for the establishment of grassland habitats
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a diversity of habitat types in order to benefit a wide variety of wildlife spedis certain

GPAs where deer habitat needs have been identified by GFP managers and biologists, specific
management activities occur thatvolves development of habitats identified as necessary to

meet seasonal lifeycle needs of deeHowever, these habitat development and management
activities generally do not result in significant negative impacts to other wildlife and their

habitat neels.

The habitat management approach on existing &BAentered on operating and maintaining
existing habitat conditions, while taking advantage of every opportunity to make improvements
for both wildlife and people through various habitat and public deseelopment activitiesOn

newly acquired GPAs, developments and habitat improvement projects are carefully planned
and implemented over an appropriate and practical period of tirbepending on current land

use practices and habitat conditions at thmé of purchase, these habitat developments and
improvements may include continued use of agricultural fields as food plots, establishing tree
plots, reestablishing grassland vegetation, implementing managed grazing and haying practices,
fence constructionand other practicethat support public use such as parking areas and

access roads.

GPA acquisition efforts across the state focus on securing ititke@ative habitat types that

support resident and migratory wildlife species while providing vanwildlife related

recreational opportunities In August of 2016, th8 BGFP Commission adopted a set of Land

Acquisition Priorities and Guidelines to aid the department in its efforts to provide diverse and
sustainable outdoor recreational opportunitiesrfourrent and future generations
(http://gfp.sd.gov/landacquisition.pdf. The adopted priorities and guidelines both reaffirmed

GKS RSLINIYSYy(iQa SEA&AGAY3T | ydosh@egBIDEA DA2Y LIN
commitment to addressing public recreation needs by incorporating a significant ambunt

public input into identifying priority recreation opportunities for which land acquisition is an

appropriate tool.

This approach to GPA acqtim has resulted in a widely distributed land inventory of high
guality habitat types that is both biologically sound and publicly acceptdtdad acquisition
priorities include additions to existing GPASs, parcels that enhance or facilitate publis &zces
existing GPAs and other public landsheiding and rounebut parcels that consolidate or
connect existing GPAs, and parcels that provide buffers or are necessary for maintaining or
enhancing the integrity of existing GPAs and other public lands.

State Parks and Recreation Areas

The South Dakota State Park system includes 13 state parks, 43 recreation areas, 5 nature
areas, 1 historic prairie, and 69 lakeside use ar&ate parks encompass a totl102,558

acres Quster State Parlsthe larges state parkwith 70,840 acresPer its mission, the State

Park system strives to provide diverse outdoor recreation opportunities, including some limited
hunting. Although highly developed to facilitate diverse public uses, most lands within the
State Rirks system contain suitable habitat for deer.
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Custer State Park

Custer State Park (CS®s establisheafter action by the state legislature in 1919. CSP
encompasses 70,750 acres of forests and grasslands in the southern Black Hills of South Dakota
(Figure 58). Geography varies from steep granitic spires in the northwest part of the park,
forested rolling topography in the main body and grading eventually into grasslands on the
eastern and southern boundaries. Elevation ranges from 3,760 to 6,708deee sea level.
Vegetation is dominated by white spruce/ponderosa pine mix on nsidpes at higher
elevations pure ponderosa pine on most forestlands, and miggdss prairie on grasslands.
Both whitetailed deerand mule deer are native to CSP. Peulation objectives for deer
based on forage allocation include managing for 800 wiatled deerand 200 muledeer (CSP
Resource Management Plan 202025 Table52). The whitetailed deerherd wasestimated at
approximately 850 deer (95% CI 6¥,262), and the mule deer herd was estimated at
approximately 320 (95% CI 19928) in 2003 (Woeck 2003). Abundance estimates have not
been conducted since 2003, and road transects specified by Woeck (2003) are driven in
November annually to collect trend datar deer in CSP. Trend data inclumeck:doe and
fawn:doeratios (ratiosare calculated as number of animals counted) for whaéed deet
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Explore Custer State Park

Custer State Park

13329 US Highway 16A
Custer, SD 57730
605.255.4515
custerstatepark@state.sd.us
www. custerstatepark.com
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Figure58. Location of Custer State Park in the sarthBlack Hills, South Dakota.
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Table52. Utilizationand dlocation of range and forest forage for Custer State Park with range

and forest producing 90% potential forage

Lbs. dry forage Range Forest Total
Total 30,418,656 32,411,360 62,830,016
25% Allocation 7,604,664 8,102,840 15,707,504
Species Objective Lbs/day Lbs. consumed
equivalent annualy
Bison 960 22.4 7,837,092
Elk 800 12.3 3,590,647
White-tall 800 3.1 918,740
Mule deer 200 3.6 260,508
Pronghorn 350 2.2 284,824
Bighorn 200 5.2 381,257
Species Lbs. dry forage Range&o- Range Forest
consumed Forest%
annually
Available 15,707,504 48%52% 7,604,664 8,102,840
Bison 7,837,092 75%25% 5,877,819 1,959,273
Elk 3,590,647 21%79% 754,03 2,839,611
Pronghorn 918,740 80%20% 734,992 183,748
Mule Deer 260,508 60%40% 156,305 104,203
White-tail 284,824 15%85% 42,724 242,100
Bighorn 381,257 109%690% 38,126 343,131
Consumed 13,273,068 7,604,001 5,669,067
% used 85% 100% 70%

Cster State Park Resource Management Plan 20025 Production for a normal

precipitation year with 25% forage production allocated to these grazers. Utilization based on
daily intake rates and herd sex/age compositiGtopulations represent overwintdrerd size
after reductions.
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Custer State Park Buck:Doe Ratios
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Figure59. Trend data for whitetailed deer in Custer State Park, Black Hills, South Dakota,
20062015.

South Dakota Schoolral Public Lands

The Office of School aRlblic LandsSCER.) manages over 765,000 surface acres across South
Dakota, issuing and maintaining over 2,880 grazing and agricultural Idagasnation

regarding management of surface leases, and location of lands administered throu§B8R&

can be found athttp://www.sdpubliclands.com/ Grassland leases are the most widely utilized

149


http://www.sdpubliclands.com/

activity onSCSPL lands, with 75% of SPL holdings in western South D&®&RBL land holdings
consist of 98%rassland land an#8%cropland. School Lands are leased at public auctions with
lease terms of five years with a renewable fixgar option.

Federal Landin South Dakota

There are a number of federally managed public lands that exist within the state of South

Dakota includingands managed by the Bureau of Land Management (BLM), the US Forest

Service (USFS) National Forests, USFS National Grasslands, US Fish and Wildlife Service (USFWS)
National Wildlife Refuges (NWR) and Waterfowl Production Areas, and the National Park
ServicelNPSFigure60). This section provides a brief overview of the federally managed public

lands within the state of South Dakota and summarizes the identified management goals

and/or objectives as they relate to big game and specifically to mule deewhite-tailed deer
populations.

Federal agencies prepare and follow management plans that provide broad objectives, goals,
and direction on how to manage resources on their respective lahdsagement plans
commonly include some level of monitoring oraduation of the resources with periodically
required reporting to identify qualitative and quantitative impacts, both positive and negative,
that have resulted from following prescribed management pladgnitoring reports generally
follow a fiveyear cyle to allow management strategies, either as originally posed in the
management plan or changes instituted through adaptive management, an opportunity to take
effect. Several of the plans reviewed for this section were not instituted until 2012 or later,
therefore quantifiable actions, for example acres of land used for timber harvest or acres of
land utilized under grazing allotments, have not been reported by several of the agencies.
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Bureau d Land Management

The BLM South Dakota Field Office (SDFO) manages approximately 274,000 aaths in So
Dakota (BLM 2015a)0ver 98%of the BLM administered lands in South Dakota are in the
western portion of the state inter, Fall River, Harding, Butte, Lawrence, Meade, Pennington,
Perkins, and Stanley countidsdure60). The BLM's mission is to manage and conserve the
public lands for the use and enjoyment of present and future generations under a mandate of
multiple-use and sustained yield.

The majority of the BLMdministered lands in South Dakota contain gentle rolling plains, with
an annual precipitation ranging from 13 to 18 inches on the prairie and 18 to 30 inches in the
Black Hills Grassland communitiegjdicative of the climate, are the most prevalent of all
vegetation community types across the SDFO management area (BLM 28&gebrush

steppe is at the easternmost edge of its range in western South Dakota witgnasd prairie in
the western and cemtl parts of the SDFO planning area transitioning to tallgrass prairie in the
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east River breaks, badlands, buttes, and the Black Hills provide topographical diversity in the
landscape (BLM 2015blror management purposes, BLM has generalized habitastgp

SDFO administered lands to three categories: grasslands, shrublands, and forest/woodlands
(Table53).

Table53. General Habitat types on BLM administered lands in South Dakota

Habitat Type Acres
Grasslands 210,500
Shrubands 38,500

Forest and Woodlands 17,500

Source: South Dakota BLM Approved ResoNtaragement
Plan (BLM 2015a)

Soecies like mule deer, whitmiled deer, and pronghorn are the most common big game
animals occupying much of the BLM planning area uilSDakota The sagebrush areas
(mainly in Butte and Harding counties), riparian habitats, upland woodlots, river breaks, and
mixed grass rangelands found on BLM lands provide important big game habitats including
winter range areas for pronghorn, mule@eand game birdsOther big game species in the
planning area include elk, bighorn she@pountain lion mountain goat, and an occasional
moose Alces alces

Mule deerare widespread on BLM administered lands west of the Missouri River, and are
typicaly associated with the more open landscapes and vegetative communities such as
junipers, sagebrush, and other herbaceous coWule deer also use the riparian corridors and
woody draws Mule deer tend to be present year round on BLM administered larusravit
abuts cultivated fields (BLM 2015a)hite-tailed deer, conversely, are typically associated with
river bottoms, riparian corridors, woody draws, and havdod forest.

BLM SD Field Offi€¢goals, Objectives, and Management Decision
The BLM has enhtified several goals general to all wildlife within the South Dakota Approved
Resource Management Plan (SD RMP; BLM 20T6a&se goals, while not specific to deer, are
likely to benefit both mule deer and whitailed deer Identified goals of the SRMP that are
likely to benefit deer species include:
1 Ensure that native wildlife species are provided habitat of sufficient quality and quantity
to enhance biological diversity and sustain their economic, social and ecological values.
1 Provide habitat anddrage to support wildlife with consideration of South Dakota
Wildlife Action Plan game management goals and the Northern Great Plains Joint
Venture Program.
1 Movement of big game species between habitats will be facilitated.
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Ensure that populations of nagwlants and animals are well distributed across the
landscape.

Provide suitable habitat condition to allow for movement between blocks of habitat and
seasonal and specialized habitats on a local and landscape scale.

With these goals called out in the BOMy RBBLM2015a), BLM initiatedheasures and
restrictions to benefit wildlife populationsuch as the following:

T

= =

Any mechanical and vegetation treatments within big sagebrush habitat crucial to
sagebrush obligate species will be evaluated at the ptdgvel by an interdisciplinary
team to protect that resource.

Surface disturbing and disruptive activities within big game winter range will be subject
to a plan approved by BLM that provides adequate mitigation measures and
conservation actions to protd habitat and limit disturbance in a manner that will
support the longterm populations associated with the winter range.

Big game winter range will be an avoidance area for commercial renewable energy
development and other ROWs.

Any conversion of veget@an type from pasture to native vegetation or from native
vegetation to pasture will be allowed when needed to protect, maintain or improve
wildlife habitat, sensitive soils, riparian vegetation and control weeds/invasive species.
Vegetation type conversioproposals will be evaluated at the project level to protect
wildlife habitat and watersed resourcesNo more than 1%f BLM SDFO administered
lands would be converted from native species to introduced species.

New fences will follow BLM specificatiofidl. M Handbook 1741 and Washington

Office (WOJIM-2010-022) to allow for wildlife passage and located or marked as
feasible to minimize collisions and other wildlife issues, except for fences built
specifically to keep wildlife out of an area.

Existing faces will be reviewed to identify areas where fence modification or removal
could be implemented to improve wildlife movement.

BMPs for wildlife will be used to reduce impacts on wildlife.

Coordinate with other federal, state and private land managemeenags in

developing a habitat management plan.

Fuel treatments (prescribed burns, mechanical trimming, chemical control, etc.) will be
designed to protect or improve wildlife habitat.

Predator control will be permitted subject to the stipulations outlinadhe annual

Animal Damage Control MOU between BLM and USPHAIS

Identify distribution, key habitat areas, and special management needs for development
of management plans and conservation measures with emphasis on riparian/wetland
areas, cottonwood dkeries, native grasslands, sagebrush steppe, woody draws and
seasonal ranges supporting life cycle requirements for wildlife.

The SD BLM RMP provides protection to big game (including mule deer andailbiledeer)
winter range, by making approximatel1,406 acres of winter range an avoidance area for
renewable energy development and implementing no surface occupancy for oil and gas
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development on 55,370 acres of BLM SEle@inistered surface lands that are within Greater
SageGrouse Priority Habitd¥lanagement Areas (BLM 2015a and 2015b).

USFS National Forests

Custer Gallatin National Forest

Spanning more than 3.1 million acres and stretching across three states and seven ranger
districts including Bozeman, Hebgen Lake in West Yellowstone, Nbwatehe in Livingston,

MT, Gardiner, Beartooth in Red Lodge, MT, the Ashland in far southeastern MT and Sioux in
Camp Crook, SD, the Custer Gallatin National Forest covers vast and ecologically diverse
landscapes Responsible for eight separate land @nih southeast Montana and northwest

South Dakota, the Sioux Ranger District rises with mesas of ponderosa pine and stretches out
into the rolling grasslands and covers a total of 163,000 acres spread across a distance of 100
miles(Figure60). The Custeand Gallatin National Forestegere recently combined into one
administrative unit Citations within this section pertain to tifermer Custer NationaForest

Plan (USDA 1985 The new administrative unjCuster Gallén National Foresthbegan

revisingand combininghe old Forest Plans into one new Plan projected to be completed in

late 2019 Changes in the revised Custer Gallatin National Forest Plan and implications for deer
and deer habitats will be reflected in future revisions of this statde deer management plan.
lfa2>238%8yi LYRAOIFIG2NI {LISOASa¢ 06aSS .1 bCc RSao
principle according to the 2012SF®Ilanning Rule

The Sioux Ranger District is rich in archeological and paleontological resouradsaimtiudes
two National Landmarks: Capitol Rock and The Casltles SiouxRanger District with its forest
and rolling grasslands provides habitat for mule deer and wtailed deer and various other
game and norgame wildlife Many recreationalistalso enjoy hiking, horseback riding, cross
country skiing, snowmobiling, mountain biking, fishing, camping and bird watchMuote deer
and whitetailed deer provide the largest share of hunting recreation onGusterGallatin
NationalForest The Foest has sizeable populations of both speciEsr most of the Forest,
the summer and winter ranges for these species are similae animals do not migrate to a
lower elevation at the onset of wintefRather, they use the same habitats that they use th
rest of the year For most of the prairie habitats and some of the timber habitats, notably the
Long Pines area of the Sioux Ranger District, cover is considered to be the single largest limiting
factor in winter(USDA 198%).

The Custer National F@eManagement Plan (Custer Forest Plan, USDA3) @86vides long

term direction for managing the Custer National ForeBhe Custer Forest Plan provides two

levels of direction: general Forestide Direction and specific Management Area Directidhe

Forest-wide Direction for wildlife in general state$:¢ KS 321t 2F gAf REATFTS | yI
management is to manage and/or improve key wildlife and fisheries habitats, to enhance

habitat quality and diversity, and to provide wildlife and ftsfented recreabn opportunities.

Most of the critical habitat areas have been incorporated into management areas that maintain

or improve these key habitat®Vildlife and fisheries management is considered in all

management areas and the level of wildlife habitat magagSy i oA ff Ay ONBIl asS 2
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The Custer Forest Plan further statés¢ KS 202SOGA GBS 2F GATREATFS YlIy
active management of wildlife habitaMitigation of adverse effects from other resources

activities will continue Threatened ad Endangered plants and animals are given special

consideration on an area by area and species by species Ba&isial consideration is also

given to certain high interest species, such as bighorn sheep and prairie chickens, by designating

key habitat NS & G KSNBE 20 KSNJ NS&A2dz2NOS | OGAGAGASA | NB

The Custer Forest Plan identifies management standards specific to Custer National Forest and
in addition to national and region&dlSF$nanagement standardsCuster Forest Plan wildlife
management stanards are generally designed to maintain at least viable populations of

existing native and desirable narative vertebrate species, to promote the conservation of
federally listed threatened and endangered species and to coordinate and cooperate with
appropriate state, federal and private agencies in the management of habitats for major

interest species.

CusterGallatinNational Forest overall, including lands in South Dakota and Montana, includes

865,500 AUMsanimal unit monthjUSDA 198%), with deferredgrazing from April 15 to July 15

in some key areasThe Custer Forest plans statésf A §Sa 201 3INI T Ay3I At
G2 YSSG oAt Rft,BFf@thek stades thalt the ajpnBrRsiafus would be retained

The forest plan explaineithat stocking and seasonal use may be adjusted to benefit wildlife

and their habitat Lands within the CustdballatinNational Forest have been divided into 20
management areas, each with different management goals, resource potential and limitations.

The Sioux Ranger District has the unique opportunity to demonstrate the interrelationships and
interdependence of three major resourcasmnge, timber and wildlife The management

activities in any one resource will have an effect upon the others and beusarefully done.
White-tailed deer, wild turkey and certain species of raptors are active inhabitants of the Sioux
District and their habitat is critical to maintaiffhe opportunity for improving ownership

patterns exists througlland exchange progm with the State of South Dakota and various
individual private landownerdJSDA 1984%).

Black Hills National Forest

Black Hills National Forest (BHNF) encompasses approximately 7,700 square miles of western

South Dakota and northeastern Wyomirkggure60; USDA 2005a)The BHNF is described as
anisland inthe prairie¢ KS &G A &f F yRé O2y OSLIJi Aa AYLRNIUIY(d o0
ponderosa pine, white spruce, and hardwood communities could be susceptible to ecosystem

change that could spread thrghout the forest (USDA 2005a)he BHNF contains plant

communities from the Rocky Mountains, northern coniferous forests, eastern hardwood

forests, and the surrounding Great Plairgecause of this unique combination of vegetative
communities, the BHNRimctions as a place for intermingling of species.

An objective of the Black Hills National Forest Phase Il 1997 Land and Resources Management
Plan Final Environmental Impact Statement (BHNF Plan, USDA 2005b) is to maintain or restore
white-tailed deer al mule deer habitat Longterm fire suppression in the BHNF has resulted
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in adverse impacts on whitiiled deer habitat (USDA 2006 Conversion of deciduous foresst
such as aspen and bur oak to ponderosa @ind nvasion of ponderosa pine into meadow
habitatshas reduced availableragefor white-tailed deer (Uresk and Severson 19Parrish et
al. 1996) As a result, \nite-tailed deer were selected as a Management Indicator Species to
evaluate the effects of implementation of the BHNF Plan and Higyaof the BHNF to support
species that rely on a variety of forest conditions, including the occurrence of undefstbey
andshrubs.

The BHNF Plan provides direction to maintain range conditions and to increase grasslands and
meadows which will imve forage quality and quantityThe BHNF Plaaisoincludes an

objective to make 33 million pounds of forage avaike for livestock and wildlife, of which

wildlife will use up to 106 million pounds§)SDA 200%. Lastly, the BHNF Pladesigned to

provide a diversity of forest conditiorie provide forage in close proximity to cover. Structual
stage objectives on 85% of tiBHNFare designed to provide a diversity of foresinditions.

The BHNF Plan also contains objectives to increase aspen avdoaislwhich will benefit

deer.

The BHNF Plan spatially divides the forest into management areas based on the different types
of resource and use opportunities that are available to the public and where different
management practices are to be carried oManagement area specific management

strategies are applied in addition to the overall for@gtle strategy Eight general categories

(2-8), which are further subdivided into smaller areas, are used to further define management
strategies within the fogst The eight categories are defined along a continuum that is based

on the relative level of anticipated use by the public as well as the level of active management.
These categories coincide with those used by the USFS throughout the Rocky Mouni@in Reg
as well as other regiongOf these general management categories within the BHNF, Category 5
areas include forest ecosystems where active management objectives are defined for wildlife
and big game specie$pecific Category 5 management areas defimethe BHNF Plan that

identify strategies to benefit big game species include management areas 5.1A, 5.4, 5.4A, 5.43,
and 5.6(Figure6l). General information and management themes for these areas are
summarized in Tabl&4.
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Table54. Summary of Black Hills National Forest Management Areas 5.1A, 5.4, 5.4A, 5.4.
5.6.

Black Hills National Forest Management Area

5.1A 5.4 5.4A 5.43 5.6
Acres 89,706 396,516 12,236 10,162 22,176
Percent of 7.2 31.8 1.0 0.8 2.2
BHNF
Management These areas These areas These areas These areas These areas are
Area Theme are are managed are are managed managed for
managed to to provide managed to for wildlife timber
achieve and high-quality  provide and timber production, non
maintain the winter and habitat for  production, motorized
desired transitional  game and include recreational
conditions  habitat for animals and low open road opportunities,
for wildlife, deer and elk, birds. densities and and big game
livestock high-quality = Some optimum habitat value,
and turkey human forage/cover  with low open
vegetation. habitat, activities ratios. road densities
habitat for are and near
other species, allowed, optimum
and a variety consistent arrangement of
of multiple with wildlife forage and cover
uses. needs. areas.
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Management Area 5.1A: Southern Hills Forest andsknads Areas

Management Area 5.1A, referred to as the Southern Hills Forest and Grasslands Areas, is dominated
by open grasslands with areas of woody vegetation, in the southern portion of the. BHN&F

Southern Hills Forest and Grasslandsa&reomprisé9,706 acres or 7.28bthe BHNF (Figur@&l).

Wildlife habitat and forage production for both livestock and wildlife are emphasized in

Management Area 5.1ALivestock grazing can be a prominent feature seasonally as some

vegetation management is carried wilhrough livestock grazingHowever, prescribed burning is

the primary tool used to maintain desired conditions of habitat and vegetatitegetative diversity

exists, including species associated with grasslands, sage brush, Rocky Mountain juniper, and
ponderosa pine The BHNF Plan states as a goal and objective for the Southern Hills Forest and
Grasslands Areas is doLINIB e¢kmal cover on at least 206F § KS T 2 NBelie(fe@dible NS |
BHNF does not identify specific Management Area 5.1Adstas orguidelines, but rather deferto

forest wide standards and guidelines including those for wildlife.

Management Area 5.4: Big Game Winter Range Emphasis

Management Area 5.4, referred to as Big Game Winter Range Emphasis areas, are locatédlin foot
or old wildfire sites where snow depths and forage conditions provide the habitat sought by mule
deer, whitetailed deer, and elk during winteBig Game Winter Range Emphasis areas are
scattered across the north, east and south sides of the foredtemcompass 396,516 acres or
31.8%of BHNF (Figurél). These areas represent the traditional wintering sites and important
transitional habitats where deer and elk ofteaside in the winter monthsThese lowelevation
habitats play a critical role ithe annual life cycle of many Black Hills elk and deer, and are
becoming increasingly important, especially since residential and commercial development
continues on private lands adjacent to National Forest System lafius amount of use these areas
receive from deer and elk depends on the severity of the winter.

BHNF manages Management Area 5.4 to provide big game winter range while maintaining healthy
plant communities and recreational opportunitiell activities, including recreation, are managed

so that deer and elk can effectively use the area during winter and other critical pektmgever,

high quality winter habitat isnhancedoy reducing vehicle access to key areas with limited on road
and off road vehicle trafficAdditionally, some rods may be permanently closed by barriers or
seasonally closed by gates during the winter months, to minimize stress to wildlife, particularly deer
and elk However, some areas and roads may remain open to snowmobile traffic during winter
months in accordace with Management Area 5.4 Transportation and Travel guidelines.

Timber harvesting and prescribed burns are the primary management tools used to stimulate
browse production and to improve habitaBHNF manages vegetation to provide healthy plant
commurities with a variety of species for food and cover, including thermal cdManagement
emphasizes a vegetative mosaic, with natural and created openingstddwgh-density forest

stands, and diverse sizes and ages of tree staN@getative speciesomposition in the Big Game
Winter Range Emphasis areas includes aspen, bur oak and mountain mahogany, as well as
ponderosa pine and white spruce.



The Forest Plan states that a goal and objective for the Big Game Winter Range Emphasis areas is to
& Y I v lomaB op@aroad density of 1 mile of road per square mile or less for general public travel
FNRY 5S0OSY0 SN wmfFurtbekoie, &ANE idantifies thapMarsagement Area 5.4 has

an objective to meet specific forest structural stage percentages (Elple

Table55. Structural Stages Objective for Management Areas 5.4, 5.43, and 5.6.

Structural Stage Obijective Structural Stage  Objective
Class Percentage Class Percentage
SS1 5% SS4A 25%

SS2 5% SS4B 25%

SS3A 10% SS4C 5%

SS3B 15% SS5 5%

SS3C 5%

General Structural Stage class descriptions, as defined by the: BHNF

T

SS1(Grass/Forb): The grass/forb stage was historically a product of fires, windthrow or
similar disturbancesUnder forest management, this stagenclae created through
harvesting. This stage is dominated by grasses and forbs lasting until tree seedlings become
established.

SSAShrub/Seedling): The shrub/seedling stage consists of shrubs such as chokecherry, rose
and serviceberry along with tree s#lengs. A stand remains in Stage 2 until the tree

seedlings reach one inch diameter at breast height (DBH), which should take less than a
decade.

SSJSapling/Pole): The sapling/pole stage consists of trees with stems one to nine inches
DBH. This stageytpically persists up to 30 years to age I@ss than 40 percent canopy

closure is 3A; 40 to less than 70 percent canopy closures is 3B; and greater than 70 percent
canopy closure is 3@Jnderstory production is inversely related to overstory pine canopy
cover.

SS4Mature): The mature stage begins when trees reach tivec@ DBH classTrees remain

in this stage until they are about 160 years ok with Structural Stage 3, understory
productivity depends upon the overstory canopy coveess than 4@ercent canopy closure

is 4A; 40 to less than 70 percent canopy closures is 4B; and greater than 70 percent canopy
closure is 4CThe sizes of trees in this stage will vary depending upon gresifiagotential

and the density of the stand.

SSHLate Sucession): This structural stage is characterized by very large trees (16+ inches
DBH).Trees are at least 160 years in age; ponderosa pine that reach this age are commonly
NEFSNNBR G2 a aesSttz2g oFNJadé [} G8ndsidz00Sa
but may also grow inthe gy 2 NJ-A ¥ &§4J A yRa
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BHNF also identifies specific Management Area 5.4, Big Game Winter Range Emphasis areas,
guidelines Guidelines for wildlife outlined for Management Area 5.4 include:
1 Temporary openings in thgrass/forb stage should be between 1 toddcres.
1 Consider adjacent private land resources when designing management for isolated National
Forest System tracts

Openings in the canopy to allow for 1 to 46resof grass/forbgrowth will provide forage fomule
deer and whitetailed deer Clearings would also encourage edge shrub layer to develop allowing
for winter browse for deer, elk and other wildlifédditionally, forest wide standards and
guidelines are implemented within Big Game Winter Rangehasip areas.

Management Area 5.4A: Norbeck Wildlife Preserve

Management Area 5.4A, referred to as the Norbeck Wildlife Preserve, is located on theeptst
portion of the forest ad includes 12,236 acres or I¥BHNF (Figurél). The Norbeck Wildk

t NEBaSNBS gl a SadlofAaKSR o6& /2yaANBaa Ay MOH
0S NBO23ayAlT SR & | oUSE&IRETY) Althduljhl160SCode 875 NABSFNRINE £
prohibit other uses, the Congress left little doubt aste primary purpose of the Norbeck Wildlife
Preserve: the preserve is to be managed for the benefit of wildlife (USDA 200852001, the first

court (Sierra Club et ats. USFS. US™@ircuit Court of Appeals, Case DP#45) interpreted the

1920 legisdtion and reaffirmed that management actions in Norbeck must benefit game animals
and birds over and above normal forest planning. This makes the Norbeck Wildlife Preserve the
only management area on BHNF that must look at management actions and effecté tF 2 O dz&
ALISOASE¢ O6DNRSO6SE Si -thiledandiuladedr. 6 KA OK Ay Of dzZRS &

To provide for a variety of wildlife species, Norbeck Wildlife Preserve contains a variety of
vegetative conmunities including open areas, shrulige stands of differenages, densities and
speciesand streamside areadBBHNF manages Norbeck Wildlife Preserve to create or maintain
wildlife habitat diversity Some stands may contain many dead trees, a result of insect infestation

or disease Where tree cutting has occued, there may still be a canopy of older treddHNFcan

use prescribed burns to maintain forage for wildlife, to rejuvenate hardwood and shrub species, and
to reduce fuel loads in an effort to minimize natural wildfied§ough prescribed fire has not

recently been used with the Norbeck Wildlife Preserve

In most areas, motorized travel is limited to highways, a few gravel roads, and access to private land
and recreational sitesMost low-standard roads are permanently closed with barriers, gates or

signs to provide wildlife seclusiorClosed roads are seeded with a native seed mix and may have
grasses, shrubs or trees growing in theBome noAmotorized recreational opportunities, that

have been determined not to be detrimental to wildlife, do conig to take place in the Norbeck

Wildlife Preserve Hiking, mountain biking and horseback riding are permitted within a system of
trails. However, some trails may be closed seasonally to provide wildlife refuge from human
disturbance during sensitive environmental stressful times of the year (ewinter). Additional

activities occurring in Norbeck WilidiPreserve includtuelwood gather with permit, huntingand
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trapping The last livaeck grazingllotment was phased out with the rare exceptitirat only
restricted grazing could be considered to improve wildlife hal{itE8DA0109.

BHNF has identified specifiamagement goals and objectives the Norbeck Wildlife Preserve
that either directly or indirectipenefitfocus species (Griebel al. 2007), includingvildlife such as
mule deer and whitgailed deer Management within Norbeck is through a cooperative agreement
between BHNF and SDGFP (USDA and SDGFP 2014) and redentldwadpitat management
projects on 26,727 acres in the nbern portion of Norbeck were conductéddSDA0104.
Examples of habitat treatments which benefited whitgled deer habitats included:

Enhance shrub productivity

Retain or restore acres of agp@nd birch and other hardwoods

Retain @ restore acres of Wite spruce

Retain lowdensity of open motorized roads

Work cooperatively wittCSFon the shared boundary

= =4 -4 4 -4

Management Area 5.43: Big Game and Resources Production

Management Area 5.43, referred to as the Big Game and Resources Production areas, aile locate
on the eastcentral portion of the forest south of Management Area 5.4 and incdutié; 162 acres

or less than 1%f BHNF (Figurél). Management Area 5.43 contains important deer and elk
habitat, including winter rangeThis area also provides opporitias for normotorized recreation,
while allowing timber harvesting and livestock grazigyidence of human activity is present from
wood products productionLogging roads often provide access for hikers, mountain bikers,
horseback riders and other nemotorized travelers and huntersAn extensive road system is
present, but is usually closed to motorized vehicles, including snowmoldilest roads are covered
with grasses or other vegetation (i,&wo-track roads), unless they have been recentlgdias

logging haul roadsTimber harvesting and prescribed burns are primary management tools used to
improve habitat for wildlife in the areavVegetation is managed to provide healthy plant
communities with a variety of species present for wildlife rand cover Activities allowed in
Management Area 5.43 include hiking, mountain biking, horseback riding, hunting;conastsy

skiing, and livestock grazing.

BHNF has established specific goals and objectives for Management Area 5.43 in addigon to t
forest wide goals and objectivedanagement Area 5.43 specific goals likely to benefit mule deer
and whitetailed deer include emphasizing wildlife habitats in forest communities, improving forage
on range areas, managing for a road density-aiite of open roads per square mile of area, or less,
between December 1 and May 1Additionally, and similarly to Management Area 5.4 (Big Game
Winter Range Emphasis area, see above), BHNF has a stated objective to manage forest in the Big
Game and Resourc&oduction areas for specific structural stages of ponderosa piakl¢55).

BHNF identified specific Management Area 5.43 guidelines, including temporary openings in the
grass/forb stage between 1 to ddkres and increasing forage through vegetatiopriovements on
rangelands Openings in the canopy to allow for 1 to-&6res grass/forbs plot will provide forage

for big game species including mule deer and whaiéed deer Clearings also encourage edge

shrub layers to develop allowing for winter livee for deer, elk and other wildlifedcurthermore,
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BHNF manage rangelands within Management Area 5.43 for increased wildlife foraging and
livestock grazing including weed management, prescribed burns on grass covered range to
encourage rejuvenation of nae species, limiting the type of livestock that BHNF permit to use
rangelands, and limiting both frequency and duration of livestock ésilitionally, forestwide
standards and guidelines are also implemented within Management Area 5.43.

Management Ara 5.6: Forest Products, Recreation, and Big Game Emphasis

Management Area 5.6, referred to as the Forest Products, Recreation, and Big Game Emphasis area,
is located on northern portions of BHNF, and included 24 acres or approximately 28bthe

forestarea (Figuré&l). Management Area 5.6 provig®pportunities for a mixture of recreational
opportunities, while allowing timber harvesting and livestock grazikg the description of this
management area suggest, Management Area 5.6 also contains iampdyiy game habitat,

including winter range Roads used for timber harvesting often provide access for hikers, mountain
bikers, horseback riders, other nanotorized travels and hunterdn other portions of the Forest

Product, Recreation and Big Gammahasis areas access is available through trails.

Timber harvesting and prescribed burns are primary management tools used to improve habitat for
wildlife in the area Management Area 5.6 contains an extensive road system, however, except for
major routes, motorized travel is restricted and most roads have unimproved surfatewever, in
accordance with Management Area 5.6 Transportation and Travel guidelines, over the snow travel is
allowed unless restricted by a specifiSF8locumented decisionNon-motorized recreational
opportunities are available including hiking, mountain biking, horseback riding, hunting and cross
country skiing Additionally, BHNF permits livestock grazing through the summer and fall in parts of
Management Area 5.6.

BHNF hasstablished specific goals and objectives for Management Area 5.6 in addition to the

forest wide goals and objectivedanagement Area 5.6 specific goals likely to benefit mule deer

and whitetailed deer include improving forage on range areas and an @sipton normotorized
recreation Additionally and similar to Management Area 5.4 and Management Area 5.43, BHNF
has a stated objective to manage forest in the Forest Products, Recreation and Big Game Emphasis
areas for a specific structural stages of derosa pine Table55).

BHNF identified specific Management Are@duidelines Guidelines likely to benefit wildlife

outlined for Management Area 6include temporary openings in the grass/forb stage between 1 to
10-acres and increasing forage thigiuvegetation improvements on rangeland3penings in the
canopy to allow for 1 to Jacres grass/forbs plots will provide forage for big game species including
mule deer and whitdailed deer Clearings also encourage edge shrub layers to develop afowi

for winter browse for deer, elk and other wildlifé-urthermore, BHNF manage rangelands within
Management Area 5.6 for increase wildlife foraging and livestock grazing including implementing
weed management, prescribed burns on grass covered rangedougage rejuvenation of native
species, limiting the type of livestock that BHNF permit to use rangelands, and limiting both
frequency and duration of livestock usAdditionally, forest wide standards and guidelines are also
implemented within ManagememArea 56.
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BHNF identified whit¢ailed deer as a Management Indicator Species within the BHNF Plan (USDA
200%). As a Management Indicator Species, whaged deer populatioson the BHNFRre

estimated annuallyand populations within the South Dakotaortion of the BHNF appeadto have
peaked in 2006 and gradually declined from 2006 to 2(8ihce 2011, populations have been
rebounding and approaching objectivéheUSFSuggestdorest-wide available forage has
increasedbecausdires, insectsand forest managemenpracticeshave opened p pine stands

since 200qQUSDA 2013)TheUSF®ontinues to recommend activities that promote understory

shrub development to provide forage and cover for whHiéded deerand mule deer

USFS National Grasslds

There are three National Grasslands located in South DalBi#falo Gap National Grassland is
located in the southwest, Fort Pierre National Grassland is in the center of the atat®akota
Prairie National Grasslands (with Grand River Natioregsknds the portion of Dakota Prairie that
is located within South Dakota) in nofttorthwest portion of South Dakotédi{gure60). Specific

deer management strategies are not identified at the regional level or within the individual
grasslands However,general grassland wide management goals and objectives for wildlife (which
provide benefit to deer species) are found within the Land and Resources Management Plan for the
Dakota Prairie Grasslands Northern Region (USDAR2@duding management goalac

objectives and direction for Grand River National Grasslands and the Revised Land Resource
Management Plan for the Nebraska National Forest (USDAa2@@fich includes management

goals and objectives for Fort Pierre National Grasslands and BuffalogBapall Grasslands

Thegrasslands collectively identified the following standards and guidelines for general wildlife
management that would also specifically benefit mule deer and wtaited deer on the grasslands
(USDA 200diand 2009):

1 Modify livestack grazing practices as needed to reduce adverse impacts of drought to food
and cover for wildlife.

1 Do not authorize construction of new woven wire fences and banved fences with 5 or
more strands This doesn't include fences designed to specifiextfude wildlife.

1 Manage for native forb abundance and diversity to provide foraging habitat for big game,
and other grassland wildlife

91 Design and implement livestock grazing strategies to providedesiloped emergent
vegetation through the growing sean on 30 to 50% of the wetlands (natural and
constructed) distributed across watersheds and landscapes, contingent on local site
potential.

1 Design and implement livestock grazing strategies to provide for thick and brushy
understories and muklliayer andmulti-age structure in riparian habitats, wooded draws and
woody thickets, contingent on local site potential.

91 Design and build new structures, including fences, to reduce hazards to big game and to
allow big game movement throughout the yedrhis does at apply to fences designed to
specifically exclude wildlife
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In addition to the standards and guidelines that apply to the three grasslands within the state of
South Dakota, Fort Pierre National Grasslands identified desired plant community sucetsgem
AY Ly FGOGSYLIG G2 YAYAO ¢KFG GKS ! {cCc{ OFf¢fft
tflrAyadé ''a adliSR Ay !'{5! ounncdpvs GKS RS
20-40% late succession

30-50% late intermediate succession

10-30% early itermediate succession

1-20% early succession
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that features a mosaic of successional stages, both spatially and temporally, to benefit a broad
range of viale wildlife populations (USDA 20#)9 By creating a patchwork of vegetation structure,

Fort Pierre National Grasslands would provide important habitat for grasslands Management
Indicator Species, plains shatigiled grousgTympanuchus phasianell greater prairie chicken
(Tympanuchus cupidoand blackailed prairie dogCynomys ludovicianubut also ample cover

and foraging opportunities for mule deer and whitled deer Fort Pierre National Grasslands

specific standards and guidelines identtg use of current monitoring data and stocking rate
guidelines to assist the USFS in achieving the desired vegetative structure (USB)A Phid9would
suggest an adaptive management strategy whereby the USFS would periodically review grassland
conditions and adjust stocking rates accordingly but within the USFS approved suggestions for
stocking rates (USDA 20f)9 Suggested stocking rat@scludinglight, moderate, and heavy grazing
intensity, were defined based on theerbaceus production of livestdcpalatable plant species and

not a specified intensity or range (USDA 2809 his method allows$or precipitation and other

weather conditions, but also soil conditions to be considered when evaluating grazing effects (USDA
200%).

US Fish and Wildkf Service

The USFWS administers six National Wildlife Refuges (NWR) in South Ba&otapassing
approximately 48,570 acrex diverse habitats across the state. Thessude Lacreek NWhkh the
southwest,Lake Andes NWR and Karl Mundt NWge southeast, Waubay NWR and Sand Lake
NWRIn the northeast, and Bear Butte NWRthe northwest (Figures0). In addition, the USFWS
manages and administers four other categories of property within NWR associated management
districts in the state of South Dakot&/aterfowl Production Areas (160,432 acres); Wetland
Easements (591,308 acres); Grassland Easements (712 acres); and Farmers Home Administration
Conservation Easements (40,875 acres, USFWS. 20&&2)prehensive Conservation Plans are
developed for each otie five management districts (Lake Andes NWR and Karl Mundt NWR are
combined) and outline the strategies the USFWS follows in managing these resoltinees
Comprehensive Conservation Plans identify the role that each refuge will play in support of the
mission of the Refuge System, and to provide kb@ign guidance to management programs and
activities within management districtf 2 dzi K 5F1230F Q4 b2w YR YIlIyl 3S
not manage specifically fdrig gamespecieshowever, each of the ab@ identified management
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districts identify the protection and enhancement of habitat for wildlife as one of their goals
Identified goals within South Dakota management districts that are likely to benefit mule deer and
white-tailed deer include the fadwing:

Bear Butte NWR, 374 acres (USFWS 2007)
1 Wildlife and Habitat ManagemenWork with partners to maintain habitat for migratory
birds and other wildlife.

Sand Lake NWR, 21,498 acres (USFWS 2005)

1 Biological Diversity Gaa@Promote the natural biolagal diversity of the area and, through
management of refuge habitats, provide for the greatest number of native fauna and flora
species within the capabilities of the Sand Lake National Wildlife Refuge.

1 Resident Wildlife Subgoalontribute to habitat regirements for regional populations of
resident wildlife including fish, reptiles, amphibians, mammals, andmmatory birds.

1 Grassland Habitat Subgo&estore, maintain, and provide quality habitat for the life
requirements of a diversity of migratohjrds and other wildlife species.

1 Wildlife Dependent Recreational Usgovide opportunities for quality, wildlifdependent
recreation for visitors to Sand Lake National Wildlife Refuge.

Lake Andes NWR and Karl Mundt NWR, 5,639 acres (USFV&p 2012

1 Uplard Habitat GoalAcquire, restore, manage, and maintain a diverse mix of native
grassland habitats to support migratory birds and resident wildlife found in the northern
mixed-grass prairie ecosystem.

1 Visitors Services Go&lrovide opportunities for highwglity and compatible hunting, fishing,
environmental education, environmental interpretation, photography, and wildlife
observation for persons of all abilities and cultural backgrounds by fostering an
understanding and appreciation of the Lake Andesdveti Wildlife Refuge Complex and the
missions of the Service and the Refuge System.

Lacreek NWR, 16,410 acres (USFWS 2006)
1 Goal 1 Wildlife and Habitat Managemen€onserve, restore, and enhance the native
biological diversity of the Lake Creek Valleg &lebraska Sandhills for migratory birds and
other wetland and grasslandependent species.
1 Goal 3 Public UseProvide opportunities for quality wildlifdependent recreation and
LINEY20GS gl NBySaa 2F [ ONBS1 b2 wGSgteNS & 2 dzNDO

Waubay NWR, 4,650 acres (USFWS 2002)

1 Habitat Goal To preserve, restore and enhance the ecological diversity of grasslands,
wetlands, and native woodlands of the Prairie Pothole Region of the Great Plains on Waubay
National Wildlife Refuge Complex

1 Wildlife Goal To promote a natural diversity and abundance of native flora and fauna of the
Prairie Pothole Region of the Great Plains on Waubay National Wildlife Refuge Complex

16¢€



1 Wildlife-Dependent Recreational Godlo foster an understanding anghareciation of the
ecology and management of the fauna and flora and of the role of humans in the Prairie
Pothole Region of the Great Plains by providing Complex visitors of all abilities with
compatible wildlifedependent recreational experiences

Waterfowl Production Areas

Waterfowl Production Peas(WPAshare either acquired as public lanor protected by perpetual
easementsas part of thedUSCA a K ' yR 2 Af Rt ATS { SNIA OSAQquisitort (i A 2 y
and management of these areas isfled by the sale of the Federal Migratory Bird Hunting and

| 2YaSNBFGA2Yy {GFYL) oF @1 ®F @ a5dz01 {4l YLE OGS 27
these areas for hunting, wildlife viewing and native prairie protectireas that are owned by the

USFish and Wildlife Service provide public access to huft#ssWS 201650uth Dakota has just

over 161,000 acres of B concentrated exclusiveastof the Missouri RiverThe largest WPA in

South Dakotas Perch Lake at 2,038 acres, but the mijasf them areless tharb00 acres in size
(USFWHOR 2016)

National Park Service

Wind Cave National Park
Wind Cave National Pa(WICA)the eighth national park, was established by an Act of Congress on
Januay 9, 1903 (32 Stat. 765).he mark is bcated in western South Dakota, on the southern edge
of the Black HillsHigure 60NPS 2016 The mark boundary is approximately six miles north of Hot
Springs, South Dakota, and is bounded by Custer State Park on the north, Black Hills National Forest
on the west, and by private propy on the south and eastThe WICA &k encompasses 33,923
acres of prairie ecosystem, underlain by extensive karst deposits, with Wind Cave being one of the
g2NI RQa f.2ZTfle>@face fedbure®@ @ the park inclueepanses of mixedrass prairie,
ponderosa pine, and riparian ecosystenihe gntly rolling landscape of thegpk is a transition
zone between eastern and western biomes, and supports a great diversity of plant and animal
species (NPS 2015)VICAhas dentified several general wildlife management strategies to ensure
0KS LI NJl Qa gAf Rt ATSZI -talled GeerdarciprptacteVagABandR S S NJ | Y R
al ylI3sYySyid %2yAy3a tftlty o6bt{ HwHnmp0O ARSYGATFTASA
wildlife such as the following
1 Wind Cave National Park will work cooperatively with state and federal agencies to
reestablish populations of native species to historic ranges within the boundaries of Wind
Cave National Park and in certain cases withia@ei)t lands, and to take needed actions to
protect and enhance the habitat of these native speciénd Cave National Park will
manage habitats for the recovery or reestablishment of native populations through
collaborative planning with local, state, dfederal agencies, user groups, and interested
organizations.
1 Wildlife management practices will promote attainment or maintenance of proper
functioning condition riparian/wetland areas, appropriate stream channel morphology,
desired soil permeability anidfiltration, and appropriate soil conditions and kinds and

167



amounts of plants and animals to support the hydrologic cycle, nutrient cycle, and energy
flow.

1 Protocol shall be developed to prevent the outbreak and spread of infectious disease in
Wind Cave Htional Park wildlife populations to address individual species accordingly.

Badlands National Park
Roughly half of the 244,000 acres that make up Badlands National Park consists of badlands with
the remaining half consisting of a mixgdass prairie ecgstem (Figuré0). The mixeegrass
prairie supports a vast array of wildlife speci@adlands National Park has documented 9 reptiles,
6 amphibians, 206 bird specied9 butterfly species and 39 mammals, including mule deer and
white-tailed deer (NPS 2®). White-tailed deer generally are restricted to riparian habitats while
mule deer are commonly seen in more open terrain and move in and out of the park.
The South Unit is open to big game hunting by members of the Oglala Sioux Tribe (OST) wiith a vali
Tribal hunting license and restrictions as agreed upon by both Oglala Sioux Parks and Recreation
Authority and Badlands National Park (NPS 20B®&) game includes mule deer and whiggled
deer. These hunts, which are regulated by the OST and themhatPark Service (NPS), were
evaluated in 2012 and are believed to have not adversely affected the populations of these animals
As such, hunting in the South Unit by Tribal members will continue (NPS 20E2)dition, both
mule deer and whitdailed deer are hunted on lands adjacent to the park (NPS 2012).
Mule deer and white tailed deer are regularly observed within the park (NPS.2B&6)ands
National Park does not identify deer specific management strategies in either the South Unit
General Maagement Plan (SUGMP, NPS 2012) or the North Unit General Management Plan
(NUGMP, NPS 200%)lowever, both plans, SUGMP and NUGMP, include general wildlife strategies
G2 Syadz2NB G(GKS LI NJ] Qa ¢ A Rdilddaeerzareipsot@diedBrdlayids VY dzt S
bradA2y Lt tFN] YIylI3ISNB gAftf SYL}X2eée LIftAOASa |
2009 and 20123uch as the following
1 Seek to perpetuate the native animal life as part of the natural ecosystemphasize
minimizing humanmpacts on native animals and minimizing human influence on naturally
occurring fluctuations of animal populationRely on ecological processes to control the
populations of native species to the greatest extent practicable.
1 Ensure the preservation of pafations and habitats of migratory species inhabiting the park,
such as birds and mountain liang/henever possible, cooperate with others to ensure the
preservation of the populations and habitats of migratory species outside the park.

PRIVATE LANDS
Private Lands Habitat

A majority of land in SotitDakota is privately owned (approximat@9% private land10% public
land,and 10% tribal allotted or trust land), making farmers, ranchers, and other private landowners
primary stewards of wildlife andildlife habitat SDGFP recognizes private landowners as essential
LI NOYSNRE Ay SyadzZNAy3a AdGa | 3SyOeé NBaLRyairoAf Al
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resources are metWildlife management not only involves biological and scidmased abitat
management practices, but also includes careful consideration of the wide array of social values
held by both the general public and South Dakota landowners

Sustaining adequate deer populations depends greatly on maintaining habitat of comratnsur
guantity and quality necessary to support desired population lev8BGFP has focused much of its
private lands habitat program efforts on both -dime-ground private lands habitat development and
management, and addressing agricultural land use thhoaffecting and influencing federal farm

bill conservation programs and policy at both the national and local levels through its affiliation with
and direct involvement in state, regional, and nation organizations and working groups (e.g.
Association of iBh and Wildlife Agencies, Midwest Association of Fish and Wildlife Agencies, State
Technical Committee, Prairie Pothole Joint Venture, Northern Great Plains Joint Venture,
Conservations Reserve Program Working Group,. eéccpllaborative approach to wking with

farmers, ranchers, other private landowners, and various conservation partners has been and will
continue to be critical to ensuring wildlife habitat remains on the landscape, conservation programs
are successfully delivered, and wildlife isegivdue consideration in the agricultural policy arena.

SDGFP Wildlife Partners Program

SDGFP delivers a comprehensive private lands habitat and access program tre@ghiie

Partners Program (WPP), with numerous habitat practices, technical resoaree financial

incentives available to private landowners to address their wildlife habitat management and
development needs and desire8VPP habitat practices and cestare incentives are available for

food habitat plots, woody habitat developmentsilalife habitat fencingand nesting habitat
establishment These habitat incentives are designed to (1) meet the biological needs of a variety of
resident and migratory wildlife species, (2) complement conservation program opportunities

offered through he federal farm bill, and (3) meet the needs and desires of private landowners
seeking to restore, protect, and enhance wildlife habitat on their lands.

SDGFP Wetlands and Grasslands Program

Delivered through its Wetland and Grassland Habitat ProgramfBR@vate lands biologists have a
long and highly successful history working across the state with private landowpéamarily

those producers engaged in gradsased livestock operationdo develop wetland and grassland
habitat. Technical and finamal assistance is provided for a variety of wetland and grassland habitat
restoration practices including wetland restoration, wetland enhancement, upland restoration, and
upland enhancememstsuch as cross fences, water development, riparian area pastncewildlife
friendly fencing

USDA Farm Bill Programs

SDGFP private lands habitat programs are intended to complement US Department of Agriculture
(USDA) conservation programs, such as the Conservation Reserve Program (CRP), Agricultural
Conservation Easnent Program (ACEP), Environmental Quality Incentives Program (EQIP), and the
Conservation Stewardship Program (CE&cause USDA conservation programs impact thousands
of acres of private land across South Dakota, SDGFP privatestaffdare activey involved with
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the USDA Natural Resources Conservation Service (NRCS) state technical committee and its various
programspecific subcommitteesAdditionally, SDGFRaffsserve on the USDA Farm Service

Agency (FSA) CRP sudmmittee. This active engageamt by SDGFP in the programmatic and

policy arenas allows for significant input and advocacy for wildlife and wildlife habitat when
developing and fine tuning program goals and objectives, and ranking program participation criteria
at the state level This involvement and participation is also valuable in creating a significant
communication connection with USDA.

Other State, Federal, Local, and NGO Programs

Numerousother programs and financial incentivese available to farmersranchersand
landowneisto conserve, maintain, and develop wildlife habitat on their lan@ise most current
information regarding all aspects of SDGFP private lands habitat programs, the various farm bill
conservation programs, other state and federal agency programs, amptgons offered through
various norgovernmental conservation organizations are availablég://habitat.sd.gov/.

Landowner Licenses and Preference System

Since approximately®so of South Dakota lands are undeivate ownershipfarmers, ranchers and
other private landowners are indeed the most important stewards of our wildlife resources and
their habitats. The state legislature and SDGFP recognize these contributions provided by South
511201 Qa f I gvikidgshgb8aNBand the dednagéNthat can be caused by deer to crops and
other property. As a result, qualifying landowners are offered privileged opportunities for deer
hunting and include the following: 1) landowner free antlerless licenden2pwnerown-land

license; and 3) landowner preference.

Landowner Free Antlerless License

Signed into law during the 2010 state legislative session, this law grants the SDGFP Commission
authority to issue free antlerless deer licenses as provideSDEL 81-6-19.8 (see below).

Introduced as HB 1264, this bill was sponsored by several House of Representatives and Senators
and ultimately signed by then Governor Rounds, at a time when high deer populations were present
across much of South Dakota. Harvest stafsstor these licenses can be foundliable56.

SDCL 81-6-19.8. Resident antlerless deer licenses restricted to farm or ranch lands owned
or leased by license holdein addition to any deer license authorized pursuant to$41

19.3 or any otheprovision of law, in areas designated by the Department of Game, Fish and
Parks, any farmer or rancher who is a resident of South Dakota and who owns and operates
or leases and operates, for agricultural purposes, at least one hundred sixty acres of land
may apply for and receive two antlerless deer licenses free of charge for use as provided in
this section during the west river prairie deer season, east river deer season, or other deer
season set by the commission pursuant to 24B. The fivedollar surcharge established
pursuant to § 442-34.2 does not apply to the licenses provided for in this secfiba.

licenses may only be used in areas designated by the department on lands owned or leased
by the farmer or rancher within any unit for the spexdfhunting seasanNot more than two
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such licenses may be issued for use on any single farm or. ridpohn receipt of an

application prescribed by the Department of Game, Fish and Parks that meets the
requirements of this section, the department shalistwo antlerless deer licenses that
restrict the holder to the taking of the big game animals as designated on the license only
from the farm or ranch lands owned or leased by the farmer or ranchez license does not
authorize the holder of the licer to take any big game animal from land owned or leased
by other persons.

Table56. Harvest statisticfor landownerfree antlerless deer licenses, 202015.

Year Licenses WT MD WTDoes MD Total Tag

Issued Bucks Bucks Does Deer Success
2011 2,005 91 9 709 104 913 46%
2012 1,271 30 0 479 37 546 43%
2013 1,390 35 3 359 32 430 31%
2014 Licenses Not Available
2015 Licenses Not Available

The SDGFP Commission, as authorizesllh@L 81-6-19.8, promulgated rules found wiith ARSI
41:06:01:13which provides the provisions when and where such licenses are made available (see
below). Due to the high proportion of public land, the Black Hills unit is closed to these free

antlerless deer licenses. As a result of decliniegy goopulations since 2010, this administrative

rule has been modified on two different occasions to align with current deer population

management objectives. The original rule provided free antlerless deer licenses where at least one
antlerless deer tagvas available after the second lottery drawing from the previous year East River
FYR 2Said wA@SNI RSSNJ aStazyao LY HnamoX GKAA& N
such free antlerless license would be valid in counties where antlerlessrgrahd muzzleloader

f AOSyaSa 6SNB NBaGNAROGSR:® [Fadfte Ay wnmcI
whitetail deer licenses in hunting units which offer a deer license with multiple tags for antlerless
deer in the lottery drawing for th€ast River and West River deer seas@nglzOK 2 F G KS &l
Ydzt S RSSNJ L2 Lz F GA2y A&a 0St2¢ YIFIylFr3asSySyid 2o62S
g K A (i &ligns withéurrent managemenobbijectives for both mule and whitetail deer and the on

going effort to provide hunting opportunities in the most fair and equitable manner to all deer

hunters.

ARSI 41:06:01:13. Designation of areas where free antlerless deer licenses can be used
by farmers and ranchersAntlerless licenses authorized 8CL 81-6-19.8 may be issued

to any qualifying farmer or rancher for use in the West River, East River, Youth, Archery, and
Muzzleloading deer hunting units. Antlerless whitetail deer licenses will be available to
qualifying applicants in hunting unitghich offer a deer license with multiple tags for

antlerless deer in the lottery drawing for the East River and West River deer seasons. The
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requirements and equipment restrictions for each deer season apply to any free antlerless
license issued.

Landower-own-landLicense

Resident landowner/operators, including any immediate family living at home, who have not
already been issued a West River, East River, or Special Buck license that allows the harvest of a
buck, may purchase a reducgidice license tdwunt on their own land. Due to the high proportion

of public land, landowners within the Black Hills unit are not eligible for these reduriesl

licenses. These license types have been available to eligible resident landowner/operators since
1981 and & authorized bySDCL 81-6-19.3 (see below)Harvest statistics for both East River and
West Rivetandownerown-landlicenses can be found in TabEs58.

SDCL 81-6-19.3. Resident farmer or rancher limited deer or antelope perrtigibility. If

a resident farmer or rancher who owns or leases for agricultural purposes the minimum
acreage of privatelpwned farm or ranch land to qualify for landowner preference as
prescribed by rules promulgated by the Game, Fish and Parks Commission and whpo actua
resides on the land, or is an owrggrerator of the land, has not received a big game license
pursuant to 8 4%6-19 that permits the harvest of a buck during the west river prairie deer
season, east river deer season, or firearm antelope season get Bame, Fish and Parks
Commission pursuant to 8§ €118, the farmer or rancher may obtain one ashger license,

one anyantelope license, one license that has one-degr tag and one angntlerless deer
tag, or one amantelope and one doe/kid antelopag that is valid only on lands owned or
leased by the farmer or rancher within any unit for the specified hunting season.

If a member of the immediate family of the farmer or rancher qualified to obtain a license
under this section has not received g hame license pursuant to §-6119 that permits the
harvest of a buck during the west river prairie deer season, east river deer season, or firearm
antelope season set by the Game, Fish and Parks Commission pursuamn2d §, 4iie

immediate family mernoer may also obtain one ardeer license, one argntelope license,

one license that has one awger tag and one angntlerless deer tag, or one aantelope

and one doe/kid antelope tag that is valid only on lands owned or leased by the resident
farmer a rancher within any unit for the specified hunting season.

Upon receipt of the application prescribed by the department and applicable fee, the
Department of Game, Fish and Parks shall issue a limited license that restricts the holder to
the taking of tle big game animals as designated on the license only from the privately
owned farm or ranch lands owned or leased by the resident farmer or rantherolder of

the license may not take any big game animal from land owned or leased by other persons.
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Table57. Harvest statistics for East Riveandownerown-landlicenses, 201-2015.

Year Licenses Tags WT MD WT MD Total Hunter Tag
Sold Sold Bucks Bucks Does Does Deer Success Success
2011 5,487 8,813 2,110 85 1,149 41 3,385 NA 38%
2012 4,604 7,395 2,284 123 641 20 3,060 NA 44%
2013 4,827 7,739 1,594 53 733 13 2,394 NA 31%
2014 5,210 8,371 2,214 95 736 36 3,157 48% 38%
2015 5,816 9,380 2,687 102 908 43 3,741 51% 40%

Table58. Harvest statistics fiowest Rivet.andownerown-landlicenses, 201-2015.

Year Licenses Tags WT MD WT MD Total Hunter Tag
Sold Sold Bucks Bucks Does Does Deer Success Success
2011 1,932 3,127 693 358 356 156 1,563 NA 50%
2012 1,880 3,093 692 385 206 82 1,365 NA 44%
2013 1,805 2,955 537 283 164 67 1,051 NA 36%
2014 1,943 3,167 634 414 167 55 1,271 53% 40%
2015 2,248 3,540 958 504 134 59 1,654 59% 45%

Landowner Preference

Since 1975, up to 50% of all allocated licenses in each deeinumiit during the first lottery

drawing for the Black Hills, West River and East River deer seasons are made available to qualifying
landowner or tenants as authorized by ARSA1:06:01:07, ARS$41:06:01:07.1, and ARSD
41:06:01:07.2 (see below). dfin 20112015, thefewestamount ofd | y &  liBeBsedNdy deer

season (for all license types allowing the harvest of a buck) issued to those meeting landowner
preference was 1.4% for the Black Hills deer season in 2011, with the greatest percent ofd1.6% f
the East River deer season in 2015 (T&B)e

ARS8 41:06:01:07 Landowner preference limited by acreagk big game seasons where
landowner preference is established, the related provisioBO@L 8§1-6-21 shall apply only

to any landowner angenant on private land tracts of 160 acres or more unless otherwise
provided in the season ruledlo such preference may be claimed by an applicant unless the
private land is located within the hunting unit applied for.

ARS[E41:06:01:07.01 Landownerpreference application requirements and restrictions

A landowner or tenant, but not both, may claim landowner preference for the same
qualifying property Employment on a farm or ranch alone does not qualify an individual for
landowner preference.
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AR® §41:06:01:07.02 Restrictions on landowner preference for legal entities

Shareholders of a corporation, members of a limited liability company holding a membership
interest in the company, partners in a partnership, and beneficiaries of a trudednttthe
current income and assets held in trust; all organized and in good standing under the laws of
the State of South Dakota are eligible for landowner preference if:

(1) The entity holds title to 160 acres or more of private land located witlemtimting unit
applied for;

(2) The shareholder, member, partner, or trust beneficiary applying for landowner
preference is a resident; and

(3) The shareholder, member, partner, or trust beneficiary is responsible for makingthe day
to-day management ecisions for agricultural purposes on the farm or ranch.

Table59. Residentt I Y & liRefs®@dN\ahd landowner preference statistics by deer seasons; ZmIA.

Year 2011 2012 2013 2014 2015
Dear Black  West East Black  West East Black  West East Black  West East Black West East
Season Hills River River Hills River River Hills River River Hills River River Hills  River River
Number of
Available
Resident 3,900 16,080 23,620| 3,200 16,120 22,040 | 3,200 16,155 20,515| 3,200 16,075 20,575| 3,700 15,725 19,475
Buck
Licenses
Number
Issued to

137 1,478 6,844 142 1,531 6,675 145 1,465 6,416 145 1,429 5,982 149 1,454 6,160
Landowner
Preference
Percentage
L'j‘sgsfv:;r 14%  92% 29.0% | 4.3% 9.4%  30.3% | 43% 9.1% 31.3% | 45% 8.9%  291% | 4.0% 9.2%  31.6%
Preference

In summary, there are two license types (landowner free antlerless licenskaddwnerown-land
license) available to qualifying landowners/tenants with an unlimited number of licenses, though
there are certain restrictions to theumber of licenses per household. Landowner preference,
available during the first lottery drawing for the Black Hills, West River and East River deer seasons,
is also available to qualifying landowner/tenants and provides an advantage to these applicants
against those with the general public. Tab®llustrates the differences between these various
options for landowner/tenants and the respective restrictions or conditions.
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Table60. Deer license options available to difing landowners.

License Landowner Free Antlerless  Landownerown-land License Landowner Preference
Comparison License
Applicant Available to qualifying resident  Available to qualifying Available to qualifying resident
Eligibility landowners and immediate resdent landowners and landowners and immediate
family members only. immediate family members  family members only.
only.

Landowner Must own and operate, or lease Must own or lease for To be eligible for landowner
Eligibility and operate, for agricultural agricultural purposes a preference, a landowner or

Requirements

purposes a minimum of 160
acres of land.

minimum of 160 acres
privately-owned farm or
ranch land and actually reside
on the land or be an
owner/operator of the land to

qualify.

tenant must operate at least
160 acres of private land within
the unit applied for as a first
choice.

Open Area Available in open unitsto any  Applicant's land or land lease License is valid anywhere on
qualifying landowner within the or rented by the applicant as private and public land for the
West River and East Deer seasc described on the application. respective hunting unit.
in hunting units which offer a The land must be within the
deer licensavith multiple tags area open for hunting as
for antlerless deer in the lottery described on the application
drawing. form.
Number of Unlimited number of licenses; nc Unlimited number of licenses; Half of resident licenses
Licenses more than two licenses may be may only hut from the available for a hunting unit are

issued for use on any single farr
or ranch.

privately-owned farm or
ranch lands owned or leased.

set aside in the first drawing for
those who qualify for landownel
preference; may hunt anywhere
in the hunting unit listed on the
license.

License Type

Single tag license valid for
antlerless whitetail deer.

Single tag license valid for an
gany dee€ or a double tag
license valid for onéany
deere and onedany antlerless
deeré. The applicant may not
already have a licenserfthe
regular season that allows for
the harvest of a buck.

Valid for whatever license is
obtained during the limited
draw for the respective firearm
deer hunting season.

License Fee

No fee

50% of regular license fee

Regular license fee

*Comparisontable used to illustrate key differences and does not provide all differences in detail.
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Depredation Management

Deer management in South Dakota is a complex and adaptive process that must include careful
consideration of the biological, social, econopand political impacts. Wildlife managers must

make careful decisions that recognize these considerations because wildlife is atqusblic

resource yet utilizes priva lands throughout the year. Approximately®8f South Dakota is
comprised of privee land and sportsmen and women rely heavily on these private lands for hunting
opportunities and access. Gigliotti (2009) found that 86% and 62% of deer hunters relied on private
land for hunting access in eastern South Dakota and western South Dadsgiactively. In 2015,

there were over 67,000 licensed hunters for all deer hunting seasons in South Dakotd g9a%).
Deer abundancand harvest management strategigsSouth Dakota heae fluctuated over the past

ten years. When deer populations drggh, decreased social tolerance is experienced by some
landowners in many areas of South Dakota due to damage to livestocistggalies and/or

growing crops Conover (1998) and Horton and Craven (1997) also reported thatadwardant
populations of der in other areas of the United States has increased the number of huwidlife
conflicts as well as magnified their intensity.

Successful wildlife management programs must target private landowners and work cooperatively
with farmers and ranchers to beffective (Bookhout 1996). SDGFP works diligently to maintain a
balance between viable deer populations, social tolerances, and the desires of a variety of
stakeholders. At times, this balance is difficult to achieve as landowners suffer damage tb store
feeds intended for livestock or damage to growing crops from deer, yet hunters desire higher deer
populations for more hunting opportunities. Deer depredation has been a source of controversy
between private landowners and wildlife agencies for manyy€aidkowski et al. 2002 and Reiter

et al. 1999). SDGFP understands that cooperative partnerships with private landowners are an
essential component of deer management and that private lands serve an important role regarding
all wildlife management. Whout this cooperative partnership, it would not be possible to meet the
agency's responsibility of successfully managing South Dakota's deer population. It is because of
these important considerations that SDGFP operates such an active and comprehéluifee

damage management program regarding deer depredation abatement. The public also supports
management of wildlife that is causing damage to personal property wheHretbaltechniques

are employed (Reitezt al. 1999) as well as lethal technigué®rton and Craven 1997).

As the deer population increased in South Dakota in the 1990s, SDGFP worked with the South
Dakota Legislature to establish a funding mechanism to provide wildlife damage abatement
services. In 1998, a fidollar surcharge wasstablished on most types of hunting licenses. Fifty
LISNDODSYy G 2F GKS&AS FdzyRa FNB | ff 2@prag@uRandthe { 5DCt
other 50%go to hunter access programs. The establishment of this funding was the financial
foundation forwhik { 5DCt Qa4 RSSNJ RSLINBRIGAZ2Y Fol 0SYSyi
through 206, SDGFP has spent ov@rrillion addressing deer depredation on private lands
(Figure62). Annual expenditures range from approximately $179,000 to $iilllon and assist

hundreds of landowners. Because these programs are funded entirely by sportsmen and women,
SDGFP requires that all landowners that participate in deer depredation abatement programs sign
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an agreement that statesthe Producer agrees to allow reasonalflee public hunting access to
nonfamily members who obtain proper permission” and "the Producer agrees NOT to charge any
person or entitya fee or payment for deer hunting acces3b achieve successful deer management
it is imperative that sportsmen ahwomen have access to private lands when revenues from
hunting licenses are used to operate such programs and deer populations are largely managed
through regulated hunting. Additionally, hunting has been shown to increase social/landowner
tolerance of wvildlife damage in some situations (Conover 2001).

South Dakota Deer Harvest vs. Deer Depredation
2 Program Expenditures
2 100,000 -~ - $1,100,000
$ 95,000 - - $1,000,000 *
g 90,000 - - $900,000 g
g 231888: - $800,000 %
< 25000 - $700,000 3
I ' - $600,000 wl
2 70,000~ - $500,000 £
3 65,000 - : g
3 60,000 - - $400,000 S
° 55,000 - - $300,000 &
=5} 50,000 - - $200,000
o 45,000 - - $100,000

40,000 - - $0
B o Ui Ut R R R g
Year
I Expenditures ==Total Harvest

Figure62. ! yydzl f SELISYRAGAINBE 2F {5DCt Qa4 RSSNJ RSLINE

compaedto{ 2dzi K 51 120t Qa LINERWa280R01%R Ths tddl dkpendifuges i
amountfor this 15year timeframe was $6.8 million.

The demand for deer damage abatement services fluctuates annually due to populatiorofevels

deer, seasonal variations, weather evengsgd.,deep snow oextreme cold and changes toakr

habitat .g.,agricultural development, crop rotation, and human encroachment). However, the

most significant factors that affect social tolerance and demand for deer damage abatement

services are local deer population levels, severe weather, aiti2ag Y SNB Q FAY | Y OA | €
affected crops or storefeeds. Lacey et al. (1993) also found that tolerance for wildlife depredation
jdzZA 01t & RAYAYAAKSR a4 fFYyR2YySNEQ SO2y2YAO0 RS
estimated deer population likg peaked in South Dakota the mid to late 2000s SBGFP
experiencedecord numbers of requests for assistance from landowners as well as a record level of
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expenditures to reduce deer damage on private prop€FRigure62). Negative attitudes of

landowne's toward deer were found to be related to the density of deer in areas in northeastern
South Dakota (Naugle et al. 1994). In a survey conducted by Longmire (2014), 47% of responding
landowners that had whité¢ailed deer present on their property and 28%responding landowners
that had mule deer on their property, indicated that they had deer damage to their property within
the last year. Similarly, Gigliotti (2007) found that 67% of landowners that responded to his survey
indicated they had whitgailed deer damage within the past two years. More recently, a survey
conducted by SDGFP found that approximately 60% of landowners that responded had deer
damage to crops or personal property withiretpast five years (Longmire 203}7a

In South Dakota, coléts with deer usually occur during the winter months (ed@lcember

through midMarch) when deer congregate into large herds and move to areas where there is
abundant food and thermal protection. Many times, these protected areas are riparian areas,
cétail marshes, or planted trebelts near farmsteads. Sparrowe and Springer (1970) found that in
some areas of South Dakota deer gathered into large herds although snow cover was minimal and
food and cover were readily available. Typical herd sizes ifange30 to several hundred but

during the severe winter of 20101, GFRtaffsverified a herd of deer larger than 1,000 individuals

on harvested cropland along the Bad River in western South Dakota. In some parts of South Dakota,
deer can move large dances to find forage and cover resources and normally stay at these
locations until they disperse in the spring. Stefedd supplies intended for livestock can be
accessed easily by deer as the feed is usually stored on the ground, not fenced, aad btili

farmers or ranchers on a daily basis. Deer cause problems by consuming the hay or other stored
feeds or climbing on top of these piles and urinating and defecating which ma&dsdd

unpalatable to livestockVerCauteren et al. (2003) documentddmage or spoilage to storddeds

from deer urine and fecal matter as well as punctures in plastic tarps meant to protect the stored
feed from moisture.

Conflicts with deer also occur during the summer months (July through September) when deer feed
on gowing crops such as corn, alfalfa, winter wheat, and soybeans. Deer damage to these crops
has been documented across this(Garrison and Lewis 198&ustin and Urness 1993, Vecellio et

al. 1994, and zilkowski et al. 2002 Damage usually occurs nehetedges of agricultural fields

near woody cover or other deer habitat. Wywialowski (1996) reported that deer and other wildlife
species caused damage to corn and estimabsdvalue at more than $2.5 million in South Dakota

in 1996. Gilsdorf et al. (B@) also found that deer damage to corn plants can be sufficient to

prevent plants from producing ears in some cases. SBtaffPhave also verified damaged areas

being as large as several acres along the edges of some fields adjacent to good deer Haiita
densities of deer can also be attracted to irrigated agricultural fields that occur inas@ni
environments. SDGFP has utilized many traditional hazing techniques to reduce damage, but
success has been limited. For the most part, these typesrflicts are difficult to effectively

address and continue to challenge private landowners and SDGFP. Naugle et al. (1994) stated that a
program which combined hazing, supplemental feeding, fencing, and chemical repellents could
improve negative attitdes of farmers or landowners toward deer. Other types of conflicts with

deer include damage to young tree plantings, commercial gardens or vineyards, and orchards. In all
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of these situations, deer are either browsing the young trees or causing damagéhiygg their

antlers on trees which can Kkill the tree. Tree damage by deer has been well documented on many
different tree species (Scott and Townsend 1985).

{5DCt Q4 RSSNJ RSLINBRIFGA2Y | 0l uGf&efes gragrabdd®B B NI Y |y
despned to prevent and/or reduce most types of damage caused by deer. First and foremost,
SDGFP utilizes hunting as the primary management tool to address damage whenever possible.
During ongoing hunting seasor&)GFP will send hunters to certain areas #ra experiencing

damage. SDGFP created the Volunteer Hunter Program, which is a website where hunters can list
their contact information and counties where they are willing to hunt and landowners can contact
them directly(http://gfp.sd.gov/hunting/volunteerhunter.asp). This program is used each year by
several landowners and creates positive outcomes for all parties involved. However, most
depredation situations occur outside the timafnes of traditional hunting seasons which then

SDGFP implements the other management techniques throughout their WDM program. SDGFP
primarily focuses on notethal abatement techniques in most situations but may also utilize lethal
techniques dependent ugn certain circumstances. Néethal techniques include: permanent
stackyards and fencing, protective pane&mporary fencing, shosstop baitingsites, and various

hazing techniges (e.g.propane cannons, crackshells, and harassment).

Lethal cotrol is conducted by SDGBRffsin limited situations when other traditional damage
abatement techniques have proven ineffective and severe damage is being experienced.
SDGFP may utilize lethal control to address deer damage through South Dakota Cas\fied

41-6-29 - Permit to kill animal or bird doing damageAnimal or bird as property of state
Dispositior-Violation a misdemeanornf any game animals, game birds, black bears,
mountain lions, or wolves are a threat to the public's health, safetg veelfare, or are doing
damage to property, the secretary of game, fish and parks may by a written permit authorize
a conservation officer, a municipality or county and their designees, a designee of the
department, or the person whose property is beiagndged to take or kill any such animals

or birds by any methods that may otherwise be prohibited or under any restrictions as the
secretary may prescribe in the perminy animals or birds so taken or killed are the

property of the state and shall be dissed of as provided for in the permit.

The most widely used program component to address damage to sfeextisupplies is costhare
assistance for the construction of permanent stackyards or Sip@itied protective panels. Both

of these methods a longterm solutions and are designed to eliminate access to stéeed

supplies from deer. VerCauteren et al. (2006) stated that permanent fences made of woven wire
are effective at eliminating deer access. Landowners that have deer damage to-tecesupplies

are eligible for up to $5,000 of ceshare assistance to construct a stackyard or $5,000 worth of
portable protective panels. Landowners are limited to one contract for protective panels, but
dependent upon individual needs and availabledung, may be eligible for multiple contracts for
permanent stackyards over several years. Following a year with severe winter weather, GFP spent
over $260,000 in fiscal year 2011 in the construction of stackyards or purchase of protective panels.
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Since P00, SDGFP has cooperatively worked with over 1,300 landowners to implement protective
stackyards or protective panels to alleviate deer damage to stéeed supplies. This component

of the program has provided permanent solutions to deer damage to heyother storedfeed

supplies for many years, and in some areas chronic problems have been completely resolved.

Costshare assistance for temporary electric or permanent protective fencing is also utilized by
SDGFP to address deer damage to shelterbatitplgs, vineyards, orchards, and agricultural fields.
Temporary electric fencing relies on behavioral conditioning by administering an electrical shock
(VerCauteren et al. 2006) and can be effective at restricting deer access. However, the large areas
that need protection and the associated financial costs oftentimes make it difficult for producers to
implement this management technique. SDGFP will provide up to $5,000 edlenst assistance

with the construction of temporary or protective fencingin& 2000, SDGFP has cooperatively
worked with 85 landowners to protect shelterbelt plantings, vineyards, and orchards across South
Dakota. Cooperating landowners are limited to $5,000 but dependent upon individual needs and
available funding some landowrs may be eligible for multiple contracts over several years. Deer
damage to agricultural fields is a very difficult problem to address and the sheer number of fields as
well as the size of fields makes the implementation of temporary electric fenceasibfe in many

areas. Additionally, the use of this technique to effectively eliminate deer damage has not been
proven successful in some areas.

Another management technique utilized in the deer damage abatement program is different forms
of hazing. Hamg can be an effective management tool but takes repeated and consistent efforts to
be effective. SDGFP routinely works with landowners to employ different hazing practices to scare
deer away from problem areas when possible. Safety concerns and thienpioto livestock and
buildings are carefully evaluated when employing hazing efforts. These techniques include:
pyrotechnics, propane cannons, hazing with ATVs, rubber bullets, and aircraft. Propane cannons
can be effective for short periods of timieyt deer can quickly become habituated to the noise
(Gilsdorf et al. 2004). SDGFP also implements depredation pool (ARS% 41:06:46)in strategic
locations where severe deer damage is occurring, where randomly selected registered hunters are
enlisted to harvest deer, free of charge, to reduce impacts to private property. These types of hunts
occur after the deer hunting season has ended and usually conclude byMemndr. This

management tool typically only removes a small number of deer at afgplecation, but more
importantly helps haze the remaining animals away from the immediate area because of the human
disturbance and pressure. During the winter of 2186, SDGFP implemented one depredation

pool hunt and removed seven antlerless whitdled deer. The hazing effect of the hunting

pressure was enough to keep the deer away from the problem area in this situation. Previously,
during severe winters with higher deer populations, SDGFP has approved up to 36 depredation pool
hunts across ta state to help address deer damage. SD&&Psmay also kill a small number of

deer to help haze deer away from the immediate area when authorized by the SDGFP Secretary.
These types of removals usually result from deer damage to growing crops theitede summer

and serve as an additional hazing tool. Any deer that are removed are salvaged and donated to
charitable organizations.
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In some areas, SDGFP will utilize supplemdyaiing sites in conjunction with hazing efforts to

move deer away fronfarmyards that have stored SSR g KSyYy LINRGSOGA GBS FSyc
of the storedfeed cannot be protected with fencing or panels. In these caskaitiagsite is

established away from the immediate area near other areas of protection.faAlfay and corn are
ALINBIFIR 2y GKS 3aANRdzyR G (GKSasS t20F0A2ya Ay Ly
farmstead where they have found shelter. Careful consideration is given before implementing this
management practice because if deer areegely stressed, certain foods can cause sickness or

even death. When high quality feeds such as corn are made available to nutritionally stressed deer,
rumen acidosis or rumenitis can occur (Wobeser and Runge 1975). It is important to understand

that SD&P is not feeding these deer to keep them from starving, rather as a management tool to
keep them away from farmsteads and the related livestock stdeedls.

While many of these management techniques and strategies have proven successful over the past
20years, deer depredation and the associated conflicts will continue to challenge SDGFP. These
matters not only involve the management of deer but also include secamomic and pltical

dynamics that must be considered as well. To help reduce orakewiany of these conflicts,

SDGFP must ensure that deer populations are managed proactively and that management goals are
being met. Defined wildlife population objectives and management goals are critical to effectively
manage wildlife populations. SPBB also acknowledges that its wildlife damage management
programs will not be able to completely resolve all issues regarding deer depredation in all
situations. However, SDGFP has a proven history of working with private landowners and is
committed to caperatively working with private landowners into the future to implement
reasonable solutions to address most concerns.

TRIBAL LAND AND DEER MANAGEMENT

South Dakota contains nine Indian reservations, including the Cheyenne River, Crow Creek,
Flandreau &ntee, Lower Brule, Pine Ridge, Rosebud, Sisseton Wahpeton, Standing Rock, and
Yankton Figure63). Each is managed by a respective Native American tribe under tribal
sovereignty and their respective tribal councils. Most tribes have a wildlife depattitmain
conducsvarious deer population surveys and makeinting recommendations to the tribal
councils. South Dakota Indian reservations contain a diverse mixture of landscape features and
associated habitats. As a result, deer and other wildlife ggetirive on these tribal lands,
benefiting both wildlife watchers and hunters.

With a combined land base of approximately 5,000,000 acres under tribal jurisdiction or
approximately D% of the total state land base, coordination between state and trimedeser and

other natural resources management is important. In developing recommendations for upcoming
deer hunting seasons, regional SDGE#Hsdiscussesnanagement options for firearm hunting

units within tribal lands. Since hunter harvest is ocaifrom both state and tribal hunting

seasons, these discussions are important to ensure that the appropriate level of harvest is occurring
to meet identified population objectives. Cooperative deer research and surveys have been;limited
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however, coordiated efforts occur with affected tribes to monitor hemorrhagic disease outbreaks
and for collecting biological samples from hunters to test deer for chronic wasting disease from
selected areas of the state.

SDGFP and some tribes are currently in the gge®f developing Memorandum of Understandings
bah! Qao o ¢ KS LiJzN1J32asS 27 (K SfarS betwedn Qibes dnd SDGRP F 2
where mutual interest exists to conduct collaborative operatio@®llaborative operations

between the partiesnay include, but not be limited to the following: conducting and sharing

wildlife surveys, developing big game and small game harvest season recommendations,
communicating wildlife and fisheries resource management concerns, and conducting
predator/nuisarce animal control activities in an effort to safeguard domestic livestock operations.

Opportunities exist to increase collaboration between SD&fePtribal agenciesegarding deer
management, in particular, for mule deer. State deer licenses are ndtaalkribatdeeded land

within a reservation and tribal licenses are not valid between tribes. Hunting rules and regulations
vary by tribe and hunters are encouraged to contact or visit the website of their tribal interest
(Table61). In summary, tribalands offersubstantialdeer habitat and additional opportunities for
deer hunters.

I Cheyenne River M Lower Brule I Sisseton Wahpeton
I Crow Creek Pine Ridge I Standing Rock
B Flandreau Santee M Rosebud Yankton

Figure63. Tribal lands found in South Dakota. Source: South Dakota Department of Tribal
RelationgSDDTR 2016)
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Table61. Names and contact information of South Dakota tribes and reservations.

Tribe Reservation Headquarters Land Area  Phone Website

(acres)
Cheyenne River Cheyenne River Eagle Butte, = Approx. 605964-7812 http://www.crstgfp.com
Sioux Tribe Reservation SD 1,400,000
Crow Creek Crow Creek Ft. Thompson, 125,591 6052452221 http://www.crowcreekconnec
Sioux Tribe Reservation SD tions.org
Flandreau Flandreau Flandreau, SD 2,356 605-997-3891 http://www.santeesioux.com
Santee Sioux Reservation
Tribe
Lower Brule Lower Brule Lower Brule, 132,601 6054735561 http://www.Ibst.org
Sioux Tribe Reservation SD
Oglala Sioux Pine Ridge Pine Ridge, SC Approx. 605-867-1449 http://www.oglalasiouxparksa
Tribe Reservation 1,700,000 ndrec.net
Rosebud Sioux Rosebud Rosebud, SD 882,416 605747-2381 http://www.rosebudsiouxtrib
Tribe Reservation e-nsn.gov
Sisseton Former Lake Agency 106,153 6056983708 http://www.swo-nsngov
Wabhpeton Traverse Village, SD
Oyate
Standing Rock  Standing Rock Ft. Yates, ND 562,366 in  701-854-8500 http://standingrock.org
Sioux Tribe Reservation SD
Yankton Sioux Yankton Wagner, SD  Approx. 605-384-5687 http://www.yanktonsiouxtrib
Tribe Reservation 40,000 e.net

INTERSTATE COORDINATION

There are currently multiplgatherings aneévents with other surrounding state wildlife agencies to
coordinate deer management efforts. SDGFP meets ahnwith the Wyoming Game and Fish
Department to discuss deer and other species management in the shared Black Hills ecoregion and
other units adjacent to Wyoming. In addition, SDGFP biologists annually meet and discuss deer
management issues, strategjesnd research with other state deer biologists at annual Midwest

Deer and Wild Turkey study group meetinggd://mdwtsg.org/), annual Midwest Wildlife and Fish
Health Committee meetings, Whitailed Deer Summit meetgs, and biennial Western States Deer

and Elk workshops. In addition, SDGFP is an active member of the Western Association of Fish and

2 At REATFS

groups/mule deer working group/

I 3SY OASaQ HtpHwbw Babvs did/condiitthes y 3 D NP dzLJ 6

CITIZEN INVOLVEMENT AND OUTREACH

Effective decisioimaking by wildlife agencies necessitates the need to consider public perceptions
and opinions, in addition to potential respongesmanagement policiesAlong with hunter harvest
and biological data collected, public involvement is an important component in developing and
implementing a deer management plan in South Dak&ablic participation helps ensure decisions
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are made irconsideration of public needs and preferencéiscan help resolve conflicts, build trust,
and inform the public about deer management in South Dak&accessful public participation is a
continuous process, consisting of a series of activities andrecto inform the public and
stakeholders, as well as obtain input regarding decisions which affect tRetnlic involvement
strategies provide more value when they are open, relevant, timely, and appropriate to the
intended goal of the procesdt is important to provide a balanced approach with representation of
all stakeholders A combination of informal and formal techniques reaches a broader segment of
the public; therefore, when possible, combining different techniques is preferred to using a singl
public involvement approach.

When it comes to public involvement, ois&ze does not fit allEvery situation is different and each
approach to a specific situation will be uniquso single citizen or group of citizens is able to
represent the viewsf all citizens Multiple avenues fopublic involvement and outreachere used
in the development of the Deer Management Plarhese approaches are designed to involve the
public at various stages of plan development and to ensure opportunities foicipation are
accessible to all citizens.

Previous Task Forcesd Meetings

There have been numerous task forces and meetings of various agendas regarding deer
management and deer hunting opportunities in South Dakota. Meetings with the public ocaur on
regular basis and SDG$tBffsspenda considerable amount of time discussing input received from
hunters, landowners, and the general public. For the purpose of deer management, a general
summary is provided below on thresggnificant efforts involvinGDGFP and their constituents.

Black Hills Deer Citizen Task Force

During the late 1980s and early 1990s, deer hunters began to request change to the Black Hills deer
hunting season primarily due to the perception of too few bucks, small antler sizeck$ band

poor body condition of deer. In response, SDGFP and South Dakota State University cooperatively
began research projects to study survival, mortality and habitat use of wéiited and mule deer in

the Black Hills. In addition, a public opingurvey of Black Hills deer was conducted by SDGFP and

a citizen task force was assembled to discuss and develop recommendations for future deer
management in the Black Hills.

The Black Hills Deer Citizen Task Force was comprised of nine individualdavhioé@ublic
meetings across the state. Of those attending the public meetings, it was reported that 68%
supported some type of change to increase the quality of deer in the Black Hills. From this public
input, 41 alternatives were considered and cobklcategorized into the following groups: 1)
shorten the season length; 2) limit the number of buck licenses; 3) create hunting units for buck
harvest; 4) modify the doe harvest; 5) raise license fees; 6) limit license sales; 7) increase law
enforcement;8) institute antler point restrictions; 9) increase predator control; and 10)
cooperatively work with USFS to improve deer habitat (SDGFP 2008).
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After considering all alternatives, the task force proposed a season with the following two license
types:

1 A30day season during the month of November with a limited numbdyumficonly licenses
with a 2 points or more antler restriction on one side with an additional 8% of total resident
licenses made available to nonresidents.

A 10day seasomith a limited rumber oféany deeé | YR @ I yIRenseKvalid &G I A f ¢
specific huntingunits with an additional 8% of total resident licenses made available to
nonresidents.

Though controversial, the task force alternatives were implemented by the SDGFP Comfaorssion
the 1996 deer hunting season. This change to the Black Hills deer hunting season was monitored
closely by SDGFP with annual surveys sent to all hunters with a Black Hills deer license to monitor
change in deer hunter opinions. From 198@06, minimakthange occurred for the Black Hills deer
hunting season. In 2007, thepdint antler restriction was removed and a limited numbeGahy

deer, dany whitetai€, anddantlerless whitetad licenses were issued; this same season structure
continues to ths day. Though the removal of the antler point restriction was controversial with
hunters, educational outreach from SDGFP to Black Hills deer hunters indicated that that it was not
the antler point restriction, but limiting the number of licenses that hiae greatest influence on
increasing buck numbers and buck age structure in the deer population.

West River Deer Task Force

In response to several issues related to big game management in western South Dakota, with deer
management being the focal poinf discussion, the West River Deer Task Force (WRDTF) was
formed. The task force was comprisechaofe members nominated by SDG§#ffsand

Commissioners and appointed by the Department Secretary. Members included three West River
landowners, three WedRiver outfitter/commercial deer hunting interests, and three deer hunters
from across the state.

A total of eight meetings were held by the WRDTF in 199 task force met to discuss the
following topics: 1) hunters, who wanted improved access togpe land; 2) landowners, who
wanted better depredation control and more opportunity to be compensated for providing hunting
or for providing food for wildlife; and 3) guides/outfitters, who wanted more opportunity to
economically benefit from deer huntin

The WRDTF had two assignments: 1) to clearly identify and prioritize the specific issues associated
with the allocation of licenses, depredation by deer on private land, public access for deer hunting,
and deer population management as they relatdalie West River deer season) and 2) to

recommend solutions to the above areas of concern, that if implemented, would maintain
recreational and economic opportunities and be acceptable to the public and consistent with deer
population management directionA list of recommendations from the WRDTF, summarized
responses from SDGFP ssaind a summary of action taken by the SDGFP Commission can be
found in Tables2.
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Since the time period of the WRDTF during the-a880s, several of the same topics have campe

for discussion at various levels at public meetings, SDGFP internal meetings, Regional Advisory Pane
meetings, Commission meetings, and during state legislative sessions. Management of wildlife,

their habitats, and hunting opportunities will contintie be an evolving and sometimes contentious

process to meet current needs and demands.

Table62. Summary of West River Deer Task Force recommendations, SEBERsponse, and

SDGFP Commission action.

WRDTF Recommendation

SDGPStaffsResponse

SDGFP Commission Action

Outfitter -Sponsored Deer Licenses Developed a list of alternatives for

SDGFP Commission consideration.

No action.

License Types for Landowners

Discussed some alternatives.
Outreach to landowners on the
explanation of existing options was th
preferred option.

No action.

Prevention of Depredation

Developed new or improved existing
programs for food plot program, stack
yard program and winter feeding
program. Also reviewed and revised
existing poliees and procedures.

No action.

Landowner Preference Eligibility

Agreed on the discussion of minimurr
acreage requirements, etc.

No action.

Enhance Walkn Areas West River

Agreed with recommendation and to
this day, efforts are made to increas
and enhance the quality of walk
areas open for public access.

No action.

Landowner Liability

Suggested that no action be taken on
this issue.

Outside the jurisdiction of the SDGFP
Commission as this is a civil matter. |
action.

LandownerDepredation Permits

Agreed with some of the
recommendation and developed rules
and policy to implement depredation
pool hunts and the allowance of kill
permits where necessary and
authorized by the Department
Secretary.

No immediate action.
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Revenwe and Funding
Recommendations

Agreed with components of
recommendation and already
implement the intent of
recommendation.

Annually approve budgets and
spending authority.

Deer Management by SDGFP

Agreed that the currenstrateges of
harvesting méure bucks arén
alignment with also providing the
maximum amount of recreational
hunting opportunity.

Determined the present management
system was meeting current demands
No action taken.

Development of a "Master Hunter"
Program

Felt the currenHuntSafe program was
meeting this need, yet agreed to view
alternative ways to increase relations
between hunters and landowners anc
improve image of hunters

Supported the intent of the
recommendation and asked
Departmentstaffsto explore in more
detail.

Establishing a List of Landowners
Wanting Hunter Assistance with
Depredation Problems

Agreed with overall intent of
recommendation and ultimately
created the Volunteer Antlerless Deel
Hunter Program

No action.

All-Terrain Vehicles

Agreed b continue dialogue with
other public land managers.

Recommended that Departmestaffs
continue to address with other public
land managers.

Sentencing of Big Game Violators

Supported the recommendation.

Agreed with recommendation of more
strictand comprehensive penalties.
Two such laws were passed during th
1997 legislative session.

South Dakota Residency
Requirements

Suggested that no action be taken on
this issue.

Recommended no changes in current
residency status categories.

Provide License Cheetiff Directed
to Depredation Prevention Fund

Suggested that no action be taken on
this issue.

Felt that this recommendation would
generate minimal funds. No action
taken.

West River Issues Working Group

The West River Issues WargiGroup (WRIWG) was established in April 2004 for the purpose of

identifying and finding solutions for issues related to public wildlife on private lands. Specific goals

included the following: 1) improving relations among landowners, hunters, and SRGFP
improving hunting access for South Dakota resident hunters; and 3) addressing problems of
depredation by wildlife. Eight group members were initially identified, with four legislative
members added to the group. The WRIWG met a total of eight theeseen May and November

2004. All meetings were open to the public and testimony was accommodated by the work group.
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In total, 490 members of the public attended the meeting and 156 individuals provided public
testimony for consideration of the workingyoup.

Dozens of different topics were discussed by this working group, but ultimately this group agreed on
23 unanimous recommendations and 4 additional recommendations with split opinions. The
recommendations were categorized under the following ma@mes: 1) improving

communications; 2) Open Field Doctrine; 3) allocation of deer licenses; 4) improving hunter access;
5) land acquisitions; 6) Wildlife Division budget of SDGFP; 7) prairie dogs;-8)greaontrol and

aerial hunting; and 9) mountaiions. Those recommendations related to deer management

included allocation of deer licenses, improving hunter access, and land acquisitions.

In regards to allocation of deer licenses, there were recommendations for a landespnasored
license drawingdeeron-your-own-land license that could be transferred to another eligible hunter,
and landowner choice depredation antlerless big game tag. There were mixed opinions on these
recommendations and no immediate formal action was taken by SDGFP. Deépnqutadl hunts

and free antlerless deer licenses for landowners in open areas are now implemented RISDGF
modifications to Department policy and state legislation.

Providing hunter access has always been a priority of SDGFP and thn\Wedla Progam has

been a successful tool in helping to meet the needs of public access to hunters. Continual dialogue
amongst SDGFRaffsand landowners, SDGFP Access Committee annual meetings, and other
hunter input assists SDGFP in making continual improvenertiee Walkin Area Program.

Coordination with other public land managers to improve public access teltakdd public parcels

and the recent Controlled Hunter Access Program has enhanced public access opportunities across
the state.

Land purchases tbugh acquisitions of statewned Game Production Areas is recognized by SDGFP
as an important conservation tool in protecting and managing wildlife habitats and in providing
public access; however, land purchases by a state agency can at times be camitoVee SDGFP
Commission, based on Department recommendations, has the decision making authority to
approve land purchases. Public access for deer hunters and other outdoor recreationists and the
protection and management of unique habitats will conknto be a priority into the future.

Public Opinion Surveys

In addition to hunter harvest surveys, SDGFP conducts opinion surveys to identify and understand
the interest and needs of the publiScientific standards are used to ensure reliability, vglid
representativeness, and generalizability of results when designing and administering public opinion
surveys Successful surveys are conducted in a way which reduces error to the extent praftieal
four primary types of error in survey researcte aample error, coverage error, measurement error,
and nonresponse error To this end SDGFP surveys are administered to random samples of the
target population using a modified Dillman Tailored Design Method (Dillman et al. 2014) and, when
possible, a mied mode approach using both internet and mail surveysarget overall response

18¢€



rate of 50%s used When response rates below 50%#e obtained consideration should be given to
administering a nomiesponse survey to determine the presence and effectafresponse error
Appropriate sample sizeshould be determined using a £54mpling error at &5%confidence
interval.

20162017 Deer Stakeholder Group

A stakeholder for this purpose is defined as a person, group, or organization with an inettest i
management of deer. Because deer are important to many South Dakota residents and non
residents, SDGFP felt it was important to have a diverse representation of stakeholders to provide
input for future management of deer in South DakofEhe formaton and input from this

stakeholder group, however, did not inhibit SDGFP from obtaining and incorporating additional
input and opinions on deer management in South Dakota.

The South Dakota Deer Stakeholder Group included representation from the follogamgral

public, deer hunters, private landowners, agricultural interests, commercial hunting interests, and
conservation organizationsrhose who served on the South Dakota Deer Stakeholder Group during
this planning process can be found page ij and the Deer Stakeholder Group Charisrlocated in
AppendixC. This chartewas shared with all stakeholders and described the purpose, objectives,
authority, roles and responsibilities of this group.

The South Dakota Deer Stakeholder Group held fourtimge in 2016 (February 5, June 27, August
26, and Decembe) and one meeting in 2017 (Febru&¥) in Pierre Information and supportive
data were provided by SDGBER(ffsto ensure all members were knowledgeable about the topics
and issues discusseddhdeliberated by the groupKey topics and issues discussed by the
stakeholder group included the following: status of whisled deer and mule deer populations,
SDGFP deer depredation program, current challenges and opportunities, population olsjelctbge
of habitat, habitat and access programs, outreach and education, urban deer management,
antlerless deer harvest strategies, unit boundaries, fair and equitable distribution of hunting
opportunities, and review of the draft deer management plan

Individual views and opinions varied amongst the broad representation of this stakeholder. group
While many topics were discussed at length, a great deal of time was devoted to how SDGFP
determines population objectives, landowner tolerance, fair and &dpe distribution of hunter
opportunity, hunter desires, and depredation tool€areful consideration of these opinions was
included in identifying the management objectives and strategies necessary to successfully manage
deer within the varying sociahorying capacities.

Public Meetings/Open Houses

The termpublic meetings used as an umbrella term for all types of meetings including but not
limited to public hearings, open houses, or workshops. South Dakota Game, Fish and Parks uses a
variety ofpublic meeting formats designed to be accessible by all members of the public and to
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provide meaningful opportunities for public involvemenhvolvement opportunities include open
houses, Regional Advisory Panels meetings, and the SDGFP Commissiogsimeetin

In an effort to ensure accessibility to all interested individuals, multiple regional open houses are
held each year in different locations and at various times to provide for maximum participation.
These open houses are advertised to the public tigitoa variety of outlets, and are designed to

both inform the public about specific topics (e.qg., usjecific deer population objectives, season
dates, unit boundaries, deer depredation) and to gather input and feedback from the piiblase
open houss are also used to inform and collect input from targeted stakeholders and groups
regarding deer populations and season recommendations. Upcoming meetings are advertised in
local newspapers and can be found on the SDGFP website at
http://afp.sd.gov/agency/meetings/default.aspx

The SDGFP Division of Wildlife also has four Regional Advisory Panels, which meet to share
information and receive feedback from wildlife stakeholdePanels typic$dy consist of abou8
members Members of the panels are appointed, with selection designed to be representative of
the stakeholders in their respective regioridpcoming meetings and past meeting notes can be
found on the SDGFP websitehdtp://gfp.sd.gov/agency/advisorgouncils/regionabanels.aspx

As part of the rule setting process, the SDGFP Commission formally holds a public hearing at each
meeting where ittakesgeo f A O (1 SaGAY2y & NBIFNRAY3I LISYRAYy3I Y
including but not limited to, deer managemenin addition to the public hearing process, the
Commission also reviews department management plan drafts, related public comments, and
formally adopts final management plans for implementation. All meeting agendas, minutes, etc.

can be found ahttp://gfp.sd.gov/agency/commission/default.aspx

Each given situation is diffemeand each approach to a specific challenge will be unique, therefore
public involvement strategies will use a variety of techniques to encourage all citizens to actively
participate.

Communications ad Public Relations

Information on the developmentfahe South DakotdDeer Management Plan has been available

online athttp://gfp.sd.gov/hunting/biggame/deer/deermanagemeniplan.aspsince the

beginning of theplanning praes§ 2 dzif AyAy 3 G(GKS LI | yQas cdORonerSy i & :
and stakeholders can get involved.

Individuals and stakeholder group®ke invited to participate in deer stakeholder group meetings.
Information presented at these meetings and miesitof discussionare available for review at the
previously mentioned link above.

The plan and any updategere provided tothe publicthrough Facebook, Twitter and targeted
email messaging (specifically to resident and nonresident deer/big game hunSais¢duled
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Facebook and Twitter postgere made after the release date of the plan as reminders to let

followers know this information is availablélowever, if usersnadecomments via social

networking, theywere directed to provide those comments inriting to wildinfo@state.sd.usr

mail them to 523 E. Capitol Ave., Pierre, S.D. 57501 and include a full name and city of residence in
order for them to be a part of the official public recor@nce the plarwas available for public

review and commentin March 2017, a PDF versiaasposted online All email comments from

the public pertaining to the draft plan were sentfeeerPlan@state.sd.w@d were available in

public folder for all staff to review.

Media outletswere informed of the plan through the standard press release distribution process.
Press releasesere sent via email to a group of over 5,000 recipients (media and customers alike)
who have opted irto receive all GFP News (or press releasksaddition, availability of the draft
plan and deadline for public comments was shared via email to all deer hunting applicants from
2015 and 2016 and a postcard was mailed to all landowners who subscribe 8DIGFP

[ F YR26Y SND& al RrdsSrtldase SibrinatiGuasialsoSbbred internally with over 600
GFP employees and posted to all GFP digital platforms mentioned above as well as online at:
http://gfp.sd.gov/news/default.aspxand http://news.sd.gov/.

Non-Governmental Organizations / Sportsmé&Clubs

State wildlife management agencies are mandated by their respective states for implementing laws,
rules, andother regulations for the benefit of wildlife and their habitats while providing hunting
opportunities to these public resourcedlonI 2 FSNY YSy (I f 2NBFYAT I-GA2Yy &
governmental voice and serve a critical role for wildlife conservationy @ b Dh Q& LJ NIy S
SDGFP on important issues pertaining to wildlife, including deer management, through support and
funding contributions of various habitat, public access, hunter education, and research. Without
GKS FaaradlyOoS 2atimedbe @il inydbidiCaspedasbizbnipleting outreach
efforts and putting projects on the ground for the benefit of the public and various wildlife
NBaz2dzNDSaod ¢tK2dAK y2G +y SEOfdzaA @S tAratz aso
managemehin South Dakota are found fable63.
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Table63. Partial listofnord 2 GSNY YSy Gl 2NHIYyAT FiAz2yakall2Nlay

Organization Mission Other Information Website

SDWEF is an affiliate of the

National Wildlife Currently have 15 affiliate

Federation, the largest
. Al clubs, commonly referred
conservation organization -

) G2 Fa aLkRNI:z
in the world. The close across South Dakota
South Dakota  working relationship ' www.sdwf.org

Wildlife Federabn between the state and
national organizations
ensures effective,
coordinated conservation
action at all levelsfo
government.

Actively follow legislation
and other wildliferelated
policy through the South
Dakota Camo Coalition.

An organization founded
by bowhunters to advance

{2dz2iK 51 . www.sdbi.net
2 6 Kdzy (i S and promote bowhunting
' in the state of South
Dakota.
. To ensure the futuref
Quiality Deer . . -
white-tailed deer, wildlife . www.gdma.com
Management . ) Sioux Falls
L habitat and our hunting
Association .
heritage.
To raise funds in support
of (1) educational
programs, (2) wildlife
Whitetails hab"f"“. gnhancement and . www.whitetailsunli
. acquisition, ad (3) Brookings ,
Unlimited . mited.com
preservation of the
hunting tradition and
shooting sports for future
generations.
To ensure the
Mule Deer conservation of mule deer https://muledeer.or
Foundation blacktailed dee and their g
habitat.
To ensure the future of Serves as an association
North America's wild deer, 6 NA y 3 a SIS NJ
wildlife habitat and our focused ordeer
National Deer  hunting heritage. management together to  http://nationaldeer
Alliance facilitate data and alliance.com

information sharing to
professionals, landowners
and deer hunters.
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HABITAT BHSVMANAGEMENT PRACTICES FOR DEER

This sectia is intended to provide general guidance to asgigtlic and privatdand managers in
enhancing mule deer and whi@iled deer abundance and habitat in South Dakota through best
habitat management practices (BMP3)Vhen determining what types of BMRs implement to
benefit deer, it is important to consider the life history needs (esgter, food, cover) of the
species and their most limited habitat resourcéecause of the wide variety of habitats found
throughout the state, some of the practicesedikely to provide more benefit and be applicable to
specific areas of the South Dakota

Woody CoverDevelopment

Thermal and securitgoverarelimited resourcesfor deer populationghroughout the prairie

landscapes of South DakotBoth deer speeis seek topographic relief and wooded stands,

shelterbelts or draws for thermal, escape and bedding coVée MDWG identified woody cover as

the limiting factor for mule deer in the Great Plains (Fox et al. 2008 the limited woody

vegetation commaities in both the West River and East River region, a management priority should
be providing and/or protecting thermal and security cover for both deer spe@esating corridors

and patches of native shrubs/trees such as eastern red cedar, chokecheargyican plum and

Rocky Mountain Juniper have been shown to be vital to deer as cover and travel corridors (Fox et al.
2009, NRCS 2014).

In agricultural dominated landscapes, ensuring adequate security and thermal cover is vitally
important when managig land to benefit deer within the tallgrass and mixed grass prairies (Halls
1984) White-tailed deer prefer habitat that provides a mosaic of patches including early
successional shrub and tree cover, wooded lots, edge communities, and grasslandsafRidrtien
2013) White-tailed deer will utilize standing crops for cover throughout the summer months;
however once harvested, escape cover becomes extremely limRgohrian areas with dense
vegetation including shrubs/trees, shelterbelts and woodknts important for thermal and security
cover and for providing travel corridar®rotecting riparian areas can help to increase cover for
deer as can planting-86 row shelterbelts and tree plotdigh quality edge habitat, the transition
zone between ggetation communities, can be created by planting shrubs and small trees in a wide
strip at the edgeof open meadows (Pitts and McGuire 200@imply allowing fence rows to grow or
planting hedge rows can also provide important cover for whdited deer Planting conifers or
shrubs in a minimum of four rows deep can provide thermal and escape cover and if the corridor
can connect bedding areas and foraging areas the benefit of the planting increases by providing
travel corridors by reducing stress angpesure (Fox et a009, Yarrow, 2009).

In the Black Hills ecoregion of South Dakoi@ure ponderosa pine standsominate, as>70%of

the Forest is categorized as structural stagdJSDA 2013 These areas provide ideal thermal cover
for deer and icreased survivorship in the winter has been associated with these areas of greater
tree density and cover (Klaver et al. 2008gcurity cover ialsoan important component of deer
habitat in high disturbance areas and during seasonal disturbanceshi@gng) Security cover
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can be provided by standing trees and understory vegetation and is especially important along
roads. In mostareas within the Black Hillspwever,security andhermal coverare abundant and
habitat management should focus oreé thinning or removal to increase understory shrub and
forb production Forest management should consider the importance of cover and should be
designed to maintain or protect areas of dense forest cover whiggemal cover is a limiting factor
andin order to minimize deer disturbangariority should be given to vegetation treatments that
remove security cover in areas away frooads and trails.

A summary of the best tree, shrub, and rangeland shrub species to plant fotheeeral and
security coer developmentin South Dakota can be found in Tab&sand 65

Table64. Tree and shrub speciggantingrecommendations for deer BMPs in South Dakota
(Sourcelarson and Johnson 1999, Johnson and Larson Zo@#%t al. 2009VIDWG 2015, and
USDA 2017)

Best tree and shrub species for deer in South Dakota

Shrubs/Trees Bare root  Adaptations Mature Height
stock
available

Prefers river bottoms and disturbed sites
on heavy, wet soils, often seasonally
flooded (upto 30 days). It is one of the
most common bottomland trees

Boxelder Yes throughout its range. Demonstrates fast
growth on clay or heavy fills tolerant to
stressful sites and requires little special
care.

<60 ft

Calcareous soils, rich bottomlands,
Bur Oak Yes intolerant to flooding, very drought 70-80 ft
resistant

Grows abundantly in many habitat types
and plant association®refers direct
sunlight and is not an understory specie:
Chokecherry occurs naturally in a wide
range of soil types anxtures Soll
textures range from silt to sandy loam.

Chokecherry Yes <20 ft

Widely adapted to most soils and
Eastern Redcedar Yes moisture conditions Drought tolerant 20-40 ft
and provides excellent thermal cover.

Green Ash Yes Widely adapted to soils, moisture <50 ft
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conditions and pH found east of the Rocl
Mountains The species will tolerate
seasonal flooding, but is intolerant of
shading from surrounding treessreen
ash is a fairly early successional tree on
most sites.

Honey Locust

Yes

Honeylocust occur®n welldrained sites,
upland woodlands and borders, rocky
hillsides, fence rows, river floodplains,
hammocks, and rich, moist bottomlands.

<60 ft

Plains Cottonwood

Yes

Best growth on moist, wellrained, fine
sandy loams or silt loam<oarse sands
andheavy clay soils are not satisfactory
Cottonwood is resistant to flood damage
and usually tolerates a soil pH range of ¢
to 8.0.

50-100 ft

Quaking Aspen

Yes

The most widely distributed tree species
in North America. Grows well in acidic,
loamy, moist sandy, welldrained and clay
soils. It prefers abundant moisture and ft
sun.

40-50 ft

Redosier Dogwood

Yes

Grows in soils that are saturated for at
least a portion of the growing season
Common on the edges of lakes, ponds,
within wetlands, and alongtreams.

5-20 ft

Rocky Mountain
Juniper

Yes

Widely tolerant of droughty and moist,
well-drained sites. Drought tolerant and
provides excellent thermal cover.

20-40 ft

Serviceberry

Yes

Moist soils but highly adaptable and
occurs in wooded draws, woodldn
interfaces, and riparian zones.

10-20 ft

SilverBuffaloberry

Yes

Grows on most welllrained soils It is
tolerant of nonsaline to slightly saline,
calcareous soilslt prefers full sunlight,
often on northwest to east facing slopes
The shrubs arexeellent bank stabilizers,
once established.

3-20 ft

Skunkbush Sumac

Yes

Habitat includes rocky hillsides, canyon
bottoms, rocky riparian areas, and well
drained shorelines

3-10 ft

Smooth Sumac

Yes

Extremely drought resistant and tolerant
of slightly ad soil conditions and texture:
ranging from course to fineSumacs are

10-15 ft
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not highly shade tolerate and are
considered early successional species.

Forms thickets ingrasslandswoodlands,
and abngroadsides and riverbanks
wild Plum Yes especialf on lighter textured soils 3-241t
Drought resistant, shade tolerant, prefer:
well drained soil.

Shade intolerant, prefers moist site
Willow Yes conditions along stream banks, wet 5-20 ft
meadows, ditches, and shores

Table65. Planting ecommendations for rangeland shrub species for deer BMPs in South Dakota
(Sourcelarson and Johnson 1999, Johnson and Larson Eo@#%t al. 2009, MDEQ 2013, MDWG
2015, and USDA 2017)

Best rangeland shrub species for deer in western SoDakota

Native Seeding Planting Bareroot Adaptations Forage
Shrub Rate Depth Stock Value
available

Antelope bitterbrush is adapted tc
a wide range of soils with 8 to 34
linch Yes inches of annual precig@tion. The Excellent
shrub has good tolerance to
drought and cold.

Antelope Drill: 1-2
Bitterbrush Ibs per acre

Drought and alkali tolerant.

Silver Broadcast: . Typically found in dry prairie
2 Ibs per Yainch Yes : Excellent
sagebrush acre grasslands on wetlrained, deep
loam to sandy soils.
Grows well on a wide range of so
textures, prefers more basic or
Broadcast: limy soils Tolerates moderate to
Winterfat 7 Ibs per Yainch Yes highly saline conditions, but is not Excellent
acre tolerant of acidic soilsDoes not
tolerate flooding or extended wet
conditiors.

Food Resource Enhancement

A land manager caenhancefood resources for deer by planting desiraplerennial foragespecies
or by managing areas to increase availgi#eennialforagesfor deer(Tables 64, 65, 66and 67).
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Land managergwuld tailor forage plantings to season of use and forage needs of deer (Bigjure
as well as ecoregionFor examplenithe Black Hills creating small openings in wooded areas to
allow native forbs (e.g., wild spirea, western rose, clover) and sheugs@regon grape, western
snowberry, mountain mahogany, oak, bearberry) to grow can provide deer additional forage
(Yarrow 2009)In prairie habitats, creating small openin@gpically < 5 acresh easterncedar and
RockyMountain juniper dominated woded areas can have similar effects on forb and shrub
growth.

Using prescribed burns, herbicide treatments or mechanically altering an area (trimming, mowing,
plowing or disking) can allow a land manager the opportunity to reseed a plot of land vatda s
mix that can provide deer higher nutrition and more palatable fora§eedings and plantings
should be carefully planned to assure they will be effectivactors to consider include: site
objectives, cost, timing, surrounding forage availahilite preparation, precipitation, seeding or
planting methodhistory of noxious weedsind posttreatment monitoring and management
Species selected for planting should be adapted to the specific geographic area and readily
established Success rate fahrub establishment is higher when bare rootstock is uséo\WG
2015). Once planted or seeded, it is critical newly established plots are excluded from livestock
grazing for best resultdn some situations native grasses, forbs and shrubs will resfmoadailable
sunlight from the opened canopy and no reseeding is necessary.

Quality forage can be a limiting facttar deer in the Northern Great Plainsspecially during years
of extreme winter severity Planting annual food plots providadditionalwinter food resourcs

that can be beneficial to deer especiallyabd plots are adjacent tquality escape and thermal
cover (e.g., wetlands, shelterbelts, tall warm season gras$ésjter food plots both annual and
perennial,must be located near coven order to be effective Establistwinter food plots in close
proximity to and preferably on the southeast side of existing winter coieind plot use by deer is
increased when located near winter cover and when the surrounding landscape contaidg woo
habitat. Food plots should be of adequate sip@rfimum?2-10 acres) to provide food throughout
the winter. Valuable crops planted as winter food plots inclugiéarvested corn, soybeans, winter
rye, winter wheatforageoats, clover, alfalfa, Austriaminter peas, purple top turnipand/or

Winfred and Hunter forage brassic@&erce et al. 208). With the exception of corn, alfalfa and
soybeans, the best time to plant winter food plots is late summer and early fall (e.g., Augbst 1
Rotating difféeent annualplants fromyear to year an be beneficial in meeting the differing
nutritional requirement of deer throughout the year or planting of multiple species at one time can
also be beneficialFurthermore, multiplevinter food plots can be createdcross a area, providing
multiple forage opportunities while minimizing movement and exposure risk (Fox et al. 2009,
Yarrow 2009Hamrick and Strickland 201andPierce et al 208,).

The following guidelines should incredabe success of forplantings that areused to improve and
supplement food resources for deer in South DakM®EQ 2013, MDWG 204)5



Site Preparation

1 Eliminate existing vegetation prior to seeding with tillage, herbicide, or a combination of
techniques.

1 Fallow the area to be seled for at least one growing seasobelay seeding until after a
flush of fall germinating weeds.

1 Create a firm, weediree seed bed.

1 Some herbicides can have residual carryover and can negatively affect seedling
establishment. Know the cropping histaapd past herbicide use of the site to be planted.

Seeding

1 Seed forbs during late fall (November or December).

1 One of two seeding methods is recommended:

9 Drill seed into a firm weeftee seedbed.The best drill seedings have been accomplished by
settingthe drill to place the seed no deeper than % in€lrag chains or press wheels help to
cover the seed with a thin soil layand improve seed to soil contact

1 Broadcast seed into a wedtee seedbed The best broadcast seedings have been
accomplished ¥ pulling the tubes on the drill and running the packer wheels with enough
down pressure to create good furrows and seed to soil contact.

1 Rice hulls may be used to assist seed flow.

APPROXIMATE DIET COMPOSITION OF MULE DEER

l SPRING . SUMMER
W GRASSES
m FORBS
= BROWSE

FALL WINTER

Figure64. Dietary composition ofmule deer (MDWG2015).



Table66. Planting recommendations for forb species for deer BMPs in South Dadkoto( and
Johnson 1999, Johnson and Larson 260K, et al. 2009)JSDA 201IMIDEQ 2013, MDWG 204,5
and USDA 2017).

Best forb pecies for deer in South Dakota

Common
Name

N = native
| =introduced

Seeding

Depth  Seeds/Ib

(in)

Seeding
Rate
(Ibs/ac)

Adaptations

Alfalfa

1/8-1/2

200,000

10

Grows best on deep, wetlrained,
friable soils Seedbed must be
smooth, firm, free of weedand
contain adequate moisture for
germination and emergence.

American
Vetch

1-2

33,000

33

Climbing vine excellent for sunny
and partially shady locationan
be part of a wildlife seed mixture
where native grasses and
wildflowers are seeded together.

Arrowleaf
Balsamroot

0-1/4

100,000

Adapted to fine to medium
textured soils and because of the
deep taproot, it tolerates fire,
grazing, trampling and drought anc
prefers welldrained silty to loamy
soils with a pH range of 6.5 t0 8.0

Leadplant

14-1/2

195,000

5-10

Can occur in soils that are
somewhat acidic to alkaline and c¢
tolerate some salinitylt is

resistant to occurrences of fire anc
can tolerate a moderate amount of
grazing Leadplant is a good
indicator of well managed lands
that have moderate to low levels of
livestock grazing.

Scarlet
Gobemallow

1/4-1/2

500,000

Adapted to a wide range of soil
types from sandy to clay loams to
gravelly to alkaline and moderately
saline soils Extremely drought
tolerant and does not tolerate
shady conditions.

White and
PurplePrairie
Qover

N

1/4-1/2

132,000

Adapted to slopes along hillsides,
prairies, and plainslt occurs
mostly on sandy, sandy loam, and
other moderately drained soils.
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Table67. Planting recommenations for grass species for deer BMPs in South Dgkataon and
Johnson 1999Johnson and Larson 200Hox et al. 2009, and USDA 2Q17)

Best warmseason grass species for deer in South Dakota

Common N = native  Seeding Sealing
Name | =introduced Depth Rate
(in) (Ibs/ac)

Adaptations

BigBluestem N 1/4-1/2

7-12

Adaptedto a rangeof solil limitations such a
shallow depth, low pH, and low fertilityBig
bluestem should be seeded as early in the
spring as possibleConventional tillage
should be used wire practical

Indiangrass N 1/2-3/4

Grows best in deep, wellrained floodplain
soils However, it is highly tolerant of poorl
to excessively wellrained soils, acid to
alkaline conditions, and textures ranging
from sand to clay The optimum timeo
plant is from early May to late June

Little Bluestem N 1/4-1/2

4-5

Adapted to a range of soil limitations such
shallow depth, low pH, and low

fertility. Seed into a firm seedbed in early

spring for best resultddas moderate drougt
tolerance.

Swtchgrass N 1/4

10

On suitable soils, switchgrass lsmatically
adapted throughouimmost of the United
States Preferssandy to clay loam soi&gnd
does poorly on heavy soils.

Grasslandsstablishment

Undisturbed warm season grasses provide exceltener for deer, including winter cover, fawning
cover, and bedding cover (Fox et al. 200Bfjie most beneficial warraeason grases for deer are
big bluestem,dian-grass, and switchgras€ool season grasses also provide important seasonal

forage, andmay also contribute to important fawning and bedding habitats. All grasslands should

be interseeded with forbs (Tab&®) to provide maximum benefit to deer and other wildlife.
Providing blocks aindisturbedgrassandswith a minimum size of 40 acresideal Once
establishedgrassland hbitats can be manageoly haying, grazingr prescribed fire If necessary,
use 23 years of farming for seedbed preparation for grassland restoration efforts ehatwe cool
season grasslands (e.g., smooth bromdentucky blugrass.
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Grazing Management

Livestock grazing has great potential to influence deer throughout South Daat#e grazing can
change the availability and quality of forage and cover for mule deer and sdiiéel deer (Fox et

al. 2009. Deer tend to avoid areas heavily grazed by cattle (Loft et al. 1991) and in general, Fox et
al. (2009) suggested that higher mule deer densities typically occur where cattle grazing was light or
absent Furthermore, Gallizioli (1976) correlated areveith little cattle grazing pressure with

greater vegetative productivity and better mule deer habitat than areas more intensely used by
cattle. Jenks et al (1996) identified that cattle generally feed on grass (when available), and can
assist deer by feedg on grasses that over shadow the forbs and other broadleaf plants deer

browse on However, some forbs and browse are highly palatable to cattle and during periods of
drought or high intensity stocking rates, cattle may also feed on forbs and woodyséralvectly
competing with deer (Fox et al. 2009)npacts to deer are minor when cattle stocking rates are
controlled such that cattle feed primarily on grasses and not on forbs and woody browse (Fox et al.
2009, Jenks et al. 1996 stocking rates i@ maintained at a level where cattle compete with deer

for forbs and more palatable woody browse, deer nutrition levels may drop or deer may even leave
or avoid areas used by cattlaystin and Urness 19860x et al. 2009)Alsq the timing and climatic
conditions of the specific area grazed plays a significant role in vegetative regeneration and
therefore the possible effects livestock grazing has on deer forage (Olson et al. 1985, ASI 2006, Fox
et al. 2009, Johnson 20,1@howanski and Gates 201%5razing in spring and early summer may be
more beneficial to deer as grazing during these time peraaisbebeneficial to forb and shrub
enhancement.

Rotational grazing practices or deferred restation grazing systems can also be beneficial to deer
andincrease forage production if stocking rates aomservative In addition, deferred restotation
grazing systems, particularly in June and July may provide increased residual hiding and bedding
cover for fawns (Rice and Carter 1982).

Chowanski and Gasg2015) are currently investigating possible grazing impacts on ponderosa pine
(Pinus ponderogastands in the Black Hills; in preliminary findings, they have suggested that species
richness and diversity decline as grazing intensity increadesever they also suggest that the

timing of grazing and precipitation may influence vegetative richness, diversity and productivity
(Chowanski and Gates 2019)he suggestion from Chowanski and Gates (2015) that timing and
climatic conditions play a significarle in determining the influence of grazing on plant

communities has been supported in other studies (Olson et al. 1985, ASI 2006, Fox et al. 2009,
Johnson 2014)In general, it has been suggested that lower to moderate grazing intensity has a
greater kenefit to plant diversity, productivity and richness, than high intensity grazing of resources
(Olson et al. 1985, Heitschmidt 1987, ASI 26@& et al. 2009Cox 2014

Several studies have also identified the benefits of limiting or excluding likeatmess to riparian
corridors Belsky et al. 199%ox et al. 2009)Limiting grazing within riparian areas allows plant
communities to develop into later successional stages providing browse, escape cover, thermal
cover, bedding areas and travel corriddor both mule deer and whit&iled deer Halls 1984,
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Bookhout 1996, Bolen and Robinson 1999, Fox et al. 2009) as well as other wildlife. dpalizasy
fencing to exclude livestock from these important resources provides important escape cover for
deer, quality forage and also improves water qualBgléky et al. 199%ierce et al2015).

In summary, stocking rates that result in low to moderate intensity grazing have a greater benefit to
plant diversity, productivity, and richness (Olson etl8B5, Heitschmidt 1987, ASI 206®x et al.

2009 Cox 2012 Livestock grazing impacts to deer are minor when stocking rates are
conservatively controlled (Godwin and Thorpe 1994) ensuring livestock do not consume large
amounts of forbs and browse agesult of high intensity stocking rategurthermore, riparian

livestock exclusion is extremely beneficial to deer and provides a greater diversity of forbs and
shrubs for feeding, and increased thermal and security cover (Fox et al. 2009).

Prescribed Brn Treatments

Prescribeal burns are effective in reducing ground litter and returning nutrients to the soil (Goodrich
et al. 2008, Fox et al. 2009) along with manipulating vegetative communitiee combination of
exposing the ground to sunlight previsly blocked by ground litter or taller vegetation, and infusing
the surface soils with nutrients can stimulate dormant seeds to sprout and encourage sprouting
from existing root systems beneath the surface (Goodrich et al. 2008, Fax28081 Thompsonte

al. 2013) Tender young sprouts, twigs, buds, and shoots provide important browse for mule deer
and whitetailed deer Halls 1984Fox et al. 2009)Prescribed burns can increase forb production
and a variety of forbs have been identified as very intgatrforage species for deer (Scranet al.
1972 Schneeweis et al. 197.2The use of prescribed burns can influence forest composition by
burning back pine species and allowing aspens,,sa&gntain mahoganygrass, forb anather

shrub species to reygetate an area providing forage and cover for deer and other wildlife species
(Fox et al. 2009, Thompson et2013) The timing of burns can affect vegetative condition
differently and should be planned carefully to meet specific goale use of pregibed burns in

early to midwinter can maximize forb production, improve germination and suppress succession of
woody browse at a stage that benefits dedrate winter/early spring prescribed burns can improve
the quality of warm season grasses and iase species compositiorLate spring and early summer
prescribe burns promote perennial grasses and can inflict the greatest level of mortality of woody
brush if that is a desired resuMRCS 200&0x et al. 2009, Thompson et al. 2013, NRCS 2016).

Whether a land manager needs to seed an area modified by fire will depend on different factors.
Desired natural seed may be readily available, either as dormant seed in the soil or available as
unaffected plants in the immediate area, such that a sufficieetddease is present, therefore

reseeding may not be necessary (Thompson et al. 2G48yvever, if the goal is to modify the

existing vegetation community beyond what exists in the seed bank, then reseeding may be
necessary Replanting is generally recommaed during the fall when seeds are naturally dispersed
(Thompson et al. 2013); however some measures may need to be enacted during seed dormancy to
reduce competition with weeds and minimize erosiéioX et al 2009Thompson et al2013)

Prescribed bura can be a useful management tool for controlling the spread of eastern red cedar in
areas where deer forage is determined to be a lingfactor, however,and managers should be
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careful to minimize impacts to thermal and security cover thanigortant for deer. Burning

existing cover, woody or brushy draws or stands, may negatively impact deer by eliminating the
only available cover in an aredable68 provides a summary of benefits that fire can provide to
deer habitats.

Table68. Some &the major kenefits of fire on important habitat requirements for deer (Severson
and Medina 1983, Richardson et al. 2001, Heffelfinger et al. 2006)

Creates a mosaic of different successional stages
Increases palatability of foragand nutrient value of plant species
Food Encourages early spring greap and stimulates seed germination
Removes dense, decadent, oweature growth
Stimulates crown or root sprouting
Produces temporary opening and creates edge
Modifies utilization paterns and provides control of young invading wood!
habitat
Improves fawning cover through promotion of seed germination and gro\
of perennial bunchgrasses
Creates or maintains appropriate cover levels
Improves water yield
Water Improves water infiltraton, retention and deep percolation
Spring recharging

Cover

Mechanical Treatments

In the Black Hills, forest management practices such as logging and timber thinning can enhance
deer habitatin pine forests In prairie habitats, creating small openings (bglly < 5 acres) in

eastern cedar an®ckyMountain juniper dominated wooded areas can enhance deer forage
production. Vegetation treatments which provide suitable deer browsing and foraging habitats
include maintenance and enhancement of meadows andgbopenings. Pine encroachment into
meadows is a constant event which requires mechanical or prescribed fire treatments.
Furthermore, silviculture and vegetation treatments that move a large percentage ofagyeh

forest to a more diverse pine ecosystare opportunities to enhance and create habitats for a
variety of wildlife, including deer. Recently a significant emphasis has been placed on cutting and
thinning pine trees on both public and private lands to reduce the wildfire threats and address
mountain pine beetle (MPHE)endroctonus ponderosamifestations, resulting in what will likely be

a generallongterm improvement to deer habitat.
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Summary ofHabitat BMPsfor Deer

Both mule deer and whit¢ailed deer populations can benefit from impme habitat management
and habitat developmentBMPs established for deer can provide increased forage resources,
thermal cover, hiding cover, fawning cover, and bedding cover. Improved habitat conditions
resulting from implemented BMPs may increase daawival, reproduction, and overall
recruitment of deer populations in many areas of the state. Better habitat can equate to higher
deer densities andubsequentlymore deerharvest and viewing opportunities for the public.
Habitat management for deer lies on BMPs that focus on woody habitat development, food
resourceenhancementgrassland establishmergrazing managemenprescribedburn treatments,
and mechanical treatments. See TaB8for a summary oSouth Dakotdnabitat BMPsfor deer.

Table69. Summary ohabitat Best Management Practices for ddsreach ecoregion (Black Hills,
West River, and East River) of South Dakota.

Best Management Practices For Deer in South Dakota

Management . Black | West | East
s Recommendaibn ) i }
Practice Hills | River | River

Plant shrub/tree seedlings in early spring (late March throu
April) directly into soil where vegetation has been killed

during the previous growing season witk2lapplications of X X
herbicides or by mechanical site preparation.

Woody Suppress vyeed grovyth around trees/shrubs with use of we X X

Habitat barrier fabric or herbicides.

Development Install protective tubes or other barriers to reduce damage X X

from rodents, rabbits and deer.
Exclude livestockom newly established trees/shrubs. X X
Establish and maintain-86 row shelterbelts composed of X X

trees and shrubs that are beneficial to deer

Provide food plots of warvested corn, soybeans, winter
rye, winter wheatforageoats, cloveralfalfa, Austrian winter X X
peasandforage brassicas.

Food plots should be >2 acrigssizeto provide food

Food throughout the winter. X X
Resource Establish food plots in close proximity to and preferably on
the southeast side of-86 rowshelterbeltsor other winter X X
Enhancemen

cover such as large wetlands dominated by cattails

Plant forb plots such asfalfaand American vetclduring late
fall (November/December)

Plant rangeland shrub plots (e.g., antelope bitterbrush, silv
sagdérush, mountain mahogany and winterfat) in earlyisg
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(late March through April).

Patch clear cuftypically < 20 acresh ponderosa pine
dominated forests.

Patch clear cuftypically < 5 acresi) eastern red cedar and
RockyMountain juniger dominated landscapes.

Provide tracts of waraseason grasse€g.g., switchgrass,
Indiangrass, big bluesterm0 acresn size.

Control noxious weeds by spot treating infested areas in li¢
of blanket spraying whepossible to minimize loss of
beneficial forbs

Grassland
Establishmen

Manage existing upland habitat by haying, grazing, prescri
fire, disking, interseeding of forbs and chemical application
encourage early successional habitat and discourage inva
of exotic gasses

As necessary, useyears of farming as seedbed preparati
for grassland restoration efforts of nemative grasslands.

Grazing intensity <40%tal utilization.

Conduct spring and early summer grazing torpote forbs
and shrubs

Establish restotation grazing systems

Grazing
Management

Riparian fencing to control timing of grazing or eliminate
grazing in critical deer habitat areas.

X [ X| X | X

X [ X| X | X] X

X [ X| X | X] X

Conservatively control stocking rates to alleviate grazing o
forbsand shrubs

X

e

X

Conductearlyspring grazing to promotearm season
grasses.

Prescribed
Burn
Treatment

Developa burn plan which includes:
9 Site description (topography, vegetation, and
structures)
Management objectives
Preparations (site, peosinel and equipment)
Desired prescription (weather conditions and timing
Execution (ignition, suppression measures, and sm(
management)
1 Notification procedures (regulatory agencies, local f
departments, law enforcement and adjoining
landowners)

= =4 -4 -9

Implement proper posburn management activities @.
seeding, planting, fencing).

Defergrazingtypicallytwo growing seasons poturn.
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Commercial logging
1 Create a mosaic of uneveaged stands which results| X
in varyirg pine successional stages.
Non-commercial timber thinning/patch clear cuts
1 Create small openings pine forest(typically < 20
acres)and cedar/juniper forests (typically < 5 acré&s)
generate forage and edge contrast.
Mechanical 1 Practice variald density thinning which provides star
Treatments diversity. Allow for heavier timber on north and east
facing slopes while lowering timber basal areas on X
south and wesfacing slopes.
1 Retain heavier pine densities next to roads and tralil
to create screening cove
1 Remove pine from hardwoods, meadows and riparis
areas. Where needed, consider fencing, hinging of
trees, or leaving slash to reduce impacts of browsin

CHALLENGES AND OPPORTUNITIES
Habitat Loss, Conversionnd Fragmentation

Invasive pecieson USF&ands

The Black Hills and pine highland northwestern South Dakotaere historically firemaintained
ecosystems which naturally kept an overabundance of conifers grdg@uniper spp.) out of

meadows Fires also reduced understory caiteproduction, resulting in some open areas in
otherwise dense forests. Vegetation treatments which provide suitable deer browsing and foraging
habitats include maintenance and enhancement of meadows and forest openings. Pine
encroachment into meadowis a constanevent and without wildfiremechanical treatments or
prescribed fire aravarranted.

TheBlack Hills National Forest Plan (USDA 2006) cossiaesoils that formed under grass or
meadows to determine the extent of pine encroachment treatrtgerTheCuster Gallatin National
Forest Plan has several directives for conifer encroachment control methods depending upon
potential conifer productivity of a site artgipe ofrangeland but the Forest Plan also recognizes
that cover is the single largekmiting factorfor deerin winter (USDA 1988. A recent drop in
market value of commercial pine sdimnber, mountain pine beetle mortalityand reduction in
commercial timber sales have reduced funds forfwommercial habitat improvementsVhile
commercial removal continuedimited funding isavailable for norcommercial vegetation
manipulation through mechanical and/or prescribed fifehe amount and spatial distribution of
dense norcommercial pine is widespread acrossL#iF®ine forests Ths type of pine covelimits
the distribution ofearly successional vegetation and woody understafggetative teatments to
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open the forest floor to sunlight would encourage understory vegetation and provide forage and
browse for whitetailed and mule der.

Juniper and cedarsas well aother woody species mayinvade some areas ddSFSmgsslands due
to lack of fire Conifer invasiomanpresent interesting challenges. Trad#s of coniferinvasion
along shortand mixedgrass prairidnabitatsinclude anincrease irabundance and wider

distribution of thermal and screening cover for deer. However, conifers in dense patches can
significantly reduce understory forage and brows#hen deemed byJSF$hat there is need to
suppress these conifer specjesanagement alternatives for deer habitat include sfeecific
analysis of conifer abundance and distributiddlome areas of dense conifers should be retained in
known deer ranges for thermal and security cavAnother management strategy includes
enhancement and retention of native deciduous woody draws with a minor component of native
conifers in some areaslhere iscurrentlyno widespreadUSF&ttempt to treat areas with fire or
mechanical removal.

AllUSF$ffices in South Dakota have invasared noxious weed programs and collaborate with
various private and public stakeholders to assess and control weaistrol measures include
chemical, prescribed fire, biological (insects), livestock grazing and hand weédiagive weed
control and eporting protocol varies by SF®ffice and is constantly changing as inventory
methods improve and funding allow8ecause of this variation, recent mapping and treating efforts
is found on mostUSFSvebsites For example, Black Hills National Foregtonts that over 180,000
non-contiguous acres are weed infested (USDA 2D1Some infested areas include persistent
species that occur in large fire areas.

The imbalance of a preponderance of Roative grasses is profoundly evident in the northern Blac
Hills and on somb&lSF$rasslands across the NortmeGreat Plains Historical methods of soil
stabilization and establishing hay meadows included seed mixes with smooth ktiomoé&)y and
crested wheatgrassThese nomatives grasses, including Keritydluegrass, are well established
and have resulted in monoultures (few forbs and shrubs) which are not as biologically rich as
native vegetation communitiesVegetation management such as prescribed fire, chemical
application, and directetivestock gazingcanbe implementedn certain situationgo keep non
native grasses from proliferatindJ SF® o0 longer seeds nenative, persistent grassesSome seed
mixes used after wiliites may have a nomative annual grass to stabilize soils but these sewiill
not persist.

Wild and Prescribedife

Changes in deer habitats due to fire can be variabiéhen large acreages of pine stands are
completely consumed or removed by severe fires (stegmlacement fires), big game winter cover
(thermal, screeimg and security) in the form of vegetation is reduced or lost for deca8esere

fires can scorch soils, destroy available seeds and cause longer recovery for understory vegetation.
With the loss of tree cover, the positive traaéf for big game is dush of forage and browse.




Allland management agenci@s South Dakota generally suppress wildéither directly or
indirectlybecause of risk to infrastructure, other resource values, and adjacent lardsBlack

Hills National ForesCuster Gallan National Forest, Fort Pierre National Grassland, Grand River
National Grassland, and Buffalo Gap National Grassland have prescribed fire programs.
Implementation of prescribed fire is sporadic due to funding, weather and vegetation conditions.

Black Hlls National Forest

Over a century of fire suppression in the Black Hills has contributed to degradation of elk and deer
habitats in the Black Hills (Thilenius 197R9ss of fire as an integral ecosystem regulator is highly
responsible for altered plardcommunities, especially an increase in distribution and density of
ponderosa pine, significant decrease in lush understories and loss of meadows, shrubs and
hardwoods; all components that provide for healthy, diverse ecosystems for wildlife includimg bot
deer species Similar fire suppression practices in other western states have resulted in radical
changes in pushing figerone ecosystems towards dense conifer cover (Slovkin et al. 2002).

Sieg (1997) recommends that implementation of prescribedt@reupport wildlife habitat needs
should take into consideration the timing of ignitions and known vegetation respomgésmpts to
mimic historic fires (summer and fall) and realities of proximity to human habitationeaety
compatible. Spring ancearly summer fires could have a local, sHemnm detrimental impact to
parturition and fawn rearing habitatsWildfires are not common in the early growing season
(except in extremely dry situations) but prescribed fires are common springtime management
practices due to lower risks of escape.

Prescribed fires okdSF$ands may not occur every year depending upon vegetation and weather
conditions, funding and fire index, to name a few consideratichsieage burned varies depending
upon goals and objgiwes to meet Plan directives, to reduce fuel loads, proximity to human
habitation and anticipated understory vegetation responsBsescribed fire should not be planned
during pealwhite-tailed deeror mule deer panrition dates which typically occdrom late May to
late June across South Dakotahortterm negative impacts, such as loss of fawn cover may be
considered minor compared to the loagrm benefits of reduced fuel loads, rejuvenated vegetation
and setting back invasive and undesirable vetjeta

Understory diversity and biomass are inversely related to pine canopy cover (Uresk and Severson
1989) This prefire vegetation relationship can, in part, influence the severity and intensity of fires.
Fire impacts to soils can influence vegetatrecovery Southcentral Black Hills historically was
subjected to an average fire interval of 16 years, up through early 1900s when European settlement
began (Brown and Sieg 199@)he southern Black Hills had more frequent fires with d2§ear

return interval (Brown and Sieg 1999)ithin the South Dakota portion of Black Hills National

Forest, approximately 131,000 naontiguous acres have burned via wildfire since 1996 (USDA
2014a).

In the past 15 years, several wildfires within the Black ke demonstrated quite severe and
intense fire behavior due to high fuel loads, dense pine canopy closure and loss of natural fire
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breaks such as forest openings, wet meadows and expansive hardwood (primary species include
guaking aspen, birch and burkjastands In 2000, the Jasper fire in the southern and central Black
Hills burned a total of 83,510 acres (USDA 2D0The Jasper fire impacted 39,959 acres of a
geographic area that is managed by Black Hills National Forest for big game winterTaege.
remaining 38,546 acres burned an adjacent geographic area where bigagane but it is not
specifically managed by théSFSor big game.Jasper fire was approximately 25% larger than any
other recorded fire in the Black Hills and the effectiwgrbarea was expanded south in 2001 when
an additional 11,896 acres burned in the Rogers Shack fire (USDA @0f#h 2 years, 12.3% of

big game winter range was converted to early successional vegetation due to near 100% pine
mortality across large egmses Small pockets of mature pine survived.

Fifteen years postire, the bulk of the burned areas remain in early successional vegetation
(grasses, forbs and hardwood shrubs with some small diameter sapling pine regeneration or
plantings by Black Hilldational Foregt This change to a preponderance of early successional
vegetation favors summer and winter foraging habitat for deer unevenly distributed across burned
areas The big tradeoffs, in terms of deer habitat effectiveness, were that matuneepwith

interlocking crowns (snow interception) and denser winter cover were extremely redutsd, the
heavily roaded Jasper fire area lost most screening cover in the form of trees along roads. Instead
of a 100foot or less sight distance, views veeopened for miles (USDA 2004) which can make deer
more vulnerable to human disturbanceBespite the loss of tree cover, topography will continue to
be used by deer as cover.

Custer Gallatin National ForestWild and Prescribed Fire

The most recentife on the Custer Gallatin National Forest in northwest South Dakota was the 2015
humancaused Moonshine Fire during an extremely dry April. Approximately 3,570 acres burned in
the northern Slim ButtesBurn severity was low to moderateross the entirdire and the effects

to herbaceous and deciduous vegetation was minimal because most of the plant speogestill in
winter dormancy. Timely precipitation after the fire allowed for a quick gregmofgrass and forb
understory vegetation

As statedabove, existing forest conditions indicate a buildup of pine biomass and flleésEast
Short Pines have been rated as high hazard for wildfire actiVitg Sioux Ranger District interprets
the buildup of conifer species (pine and juniper) as an ecdbgmbalance Custer Gallatin

National Forest considers the outcome a loss of ecosystem resilience and diversity of flora and
fauna (USDA 2014bMost native woody draw vegetation responds well to fire because bur oak,
green ash, chokecherry and aspsgrout following fire Fire frequency return intervals in concert
with precipitation help regulate vegetation successional stag&®ort firereturn intervals favor
grasses and forbs over woody species (Wright and Bailey 1982, Sieg 1997).

Western SouthDakota, Woody Draws and Grasslands

Lightningcaused fires on the Northern Great Plains were historically common, along with other
influences such as wild herbivores, and were necessary for natural vegetative prodeissss
generally occur April throug8eptember.July and August have the mogHining ignitions (Higgins
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1984). Fire frequency, or return intervals, is betwetm and 30 years depending upon topography
and geographic area (Wright and Bailey 1982).

From 194601981, there were 254 lightng-caused fires, averaging a fire frequencyiffires a year
or one for eery fire season month (Apt8eptember) in both Montana and South Dakota (Higgins
1984) Another interpretation of data from 1951991 indicated a fire frequency of 10 fires year
and most were lightning caused\pproximately 10% were >20 acres in size (USDA 188@n
19852010, 246 fires < 300 acres were suppressed (USDA 2014b).

In July 2016, a lightnircause fire burned portions of the Buffalo Gap National GrasslameaB of
Land Management and mostly private rangeland near Edgemont, South Dalqmpeoximately
14,133 acres burned but it is too soon to know specific vegetation respotfsagficient late
summer rains occurred, there may be fall greening of somie &nd grass species for deer forage.
Assuming normal snow and precipitation in the next year, thefiostlush of vegetation,
especially woody shrubs, will provide deer with ample foraging and browsing opportunities

Insecton USF$ands

The mountan pine beetle (MPBDendroctonus ponderosaes an endemic insect and is importamt
naturally setting back pine structural stages because it creates holes or pockets of a few dead trees
to several acreslin turn, dead trees provide habitat for cawtiependent birds and mammals for
approximately 510 years posmortality. The majority of MPR A f f SR LAY S gAff ayl
fall to the ground (Schmid et.&2009), similar to the pattern after a wildfirdBeetle outbreaks have

killed millions of tres in the Black Hills since the early 1900s (Blackman 1931, Thompson 1975)
During the most recent epidemic beginning in the fh@B0s, considerable tree mortality has

occurred From 19962013 an estimated 414,000 acres, roughly a third of the Black Hitlurred
substantial tree mortality (Howell et al. 201Bigures5).

Openingsn the forest canopy are created when dead pine needles are dropped and pine snags
eventually fall Sunlight is allowed to reach the forest floor and early successicaaigptapture

the site until pine once again recolonizes the ar&esponses to loss of pine by shadlerant
guaking aspenRopulus tremuloidgsand deciduous shrubs have been noted in some areas (Cogan
et al. 2002) If aspen clones successfully redlh status of functional, muliayered stands, habitat
will exist forwildlife species such asffed grouse Bonasa umbellys songbirds, small mammals,
mule deer, whitetailed deer, and elkThis constant but fluctuating rhythm of MPB outbreaks
acrosghe forest, along with other natural disturbances, perpetuates diverse habitats.

Black Hills National Forest has an active MPB response program (USDAT2@MPB Response
Projectwasa sitespecific projectiesigned to address MPB and hazardous faetsss 250,000

acres more efficiently by reducing the need to conduct National Environmental Policy Act (NEPA)
analysis on individual treatment areaBine thinning will reduce stand densities on 122,000 acres
with goals to make stands more resilienthtPB attacks Unfortunately, up to 50 miles of neWSFS
system roads will be open for use and authorized mostly within the Spearfish Canyon area, further
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fragmenting the forest and creating moneotorized disturbancesMitigation treatmentsmay
result inearly successional habitat types whichnimprove forage production for deer

Figure65. Mountain pine beetle activity on the Black Hills National For&®6-2013
(http://www.fs.usda.gov/detail/r2/forestgrasslandhealth/?cid=stelprdb5447305

As of early 2017, the MPB epidemic has endédAllerand J. Ballpersonal communicatigrbut
efforts to continue pine thinning and pscribed fire are necessary to avoid another buildup of
biomass which contributes timrestwide conditiongor another MPB outbreak. Because MPB is
endemic, small pockets and some areas of pine will pezadly experience MPB mortality.

Mountain pine beetle are also a native insett the pine highlands of th€uster Gallatin National
Forest but their populations have not recently become exponential as they have in the Black Hills.
Expansive MPB beetle outbreaks on the Custer Gallatin National Faresbken mostly confined

to the southern portions of the Long Pines in Montana (USDAK28acent to South Dakota.

Large outbreaks within South Dakota have not occurred in recent tifdas stands on all land
ownerships have become dense, thick andldde prime habitat for MPBDespite logistical
challenges, Custer Gallatin National Forest continues to plan pine treatments to reduce tree
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