Wildlife Management Conceptsand Terms

Wildlife management isboth art and science that dealswith complexinteractionsin the

environment. Before you can evaluate wildlife habitat and make management recommendations,
some basic concepts used in wildlife management should be underdtasdtitical to

understand basicconcepts about wildlife ecologyand wildlife habitat requirementsbefore

management practices can be recommended to enhance habitat and manage populationsfor a
particular wildlife species. Some of the basic oncepts ae describedin this sction. WHEPis based

on theseconcepts, soit isimportant to study andunderstand them.

Definitions of variouswords or termsmaybe found in the Gossary. Look up the definitions of

words or terms you do not understand in a dictionary, wildlife management or ecology textbook,
field guide or the glossary found in thiandbook Extension Wildlife Specialists, Extension

educators, and local state agency wildlife biologists can provide clarification if needed. Wildlife
management textbooks offer more in-depth reading and explanation.

Concepts and Terms

Organization of LifeSpecies, dmmunities, Ecosystems, and Landsapes
Biotic Communities, Climate, and Soils
Pant Successon

Habitat and Habitat Requirements

Fecies Rchnessand Diversity

Nonnative andnvasive Species

Foal Secies and Ecosystem Management
Edge

Arrangement and Interspersion

Area Sensitive Joecies

Buffers and Corridors

Vertical Sructure

Carrying Capacity

Compensatory and Additive Mortality
Home Range, Movements, and Migration
FoodWebs

Pond Dynamics and Balance

Stream Habitat
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Organization of Life:Soecies, ®mmunities, Ecosysiems, and
Landsapes

A speaesisagroup of individualsthat can interbreed and produce viable offspring. A
population isa gioup of individualsof the samespeciesinteracting and living in a given area.
Populations of various eciesinteract to form communities. Therefore, a biotic (living)
community includes allthe plant and animal populationsliving in a defined area. Communities
interact with the abiotic (nonliving) resources (soil, air, water, and sunlight) to form what is
known asan easystem. The size of the areainvolved when defining communities or
ecosystemscan vary. For example, the interacting communties of organismsas®ciated with a
decayng log or within anephemeral pond may form an ecosystem. Lkewise, this can be
expanded to include allthe communitiesas®ciated with aforest ecosystem. The landscape is
alarger area that composesinteracting ecosystems.
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Biotic Communities, Climate, and Soils

A biotic (living) community includes all the plant and animal populations living in a defined area.
The composition of &iotic community changes over time in response to plant succession and

climate (rainfall and temperature). Communities interact with the nonliving, or abiotic,
resources (soil, air, water and sunlight).

The relationship between climafgainfall and temperaturand soils affects vegetation and
types of wildlife species which live in a particular area. The Eastern Deciduous, Grassland
Tallgrass/Mixed Prairie, and Southeast Mixed and Outer Coastal Plain €cvesgiors of the

state reflect different climatend soil conditions, though they may be blurred along boundaries

where theseecoregiors meet. Within thesecoregiors, Wetlands and Urbagcoregiors can

be found.
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Figure 1. The type of climate and soil determines the type of
plant community found i particular region in the United

States.

Much discussiohas occurred nationally and globadlipout climate changdn Arkansas, ata
from a weather station athe U of ASouthwest Research and Extension Center in Hope
suggests periodicycles of heat/drought and caat/flooding are normal for thatpart of the
state. The Center has temperature and rainfall data spanning almost 100ayehis
reportedly the second oldestontinuousweatherdataset inArkansas. Their data indicate
unpredictable varming and coolingycles have occurred with relative frequermyer the past

100 years.
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Plant Qucaesspn

Pant sucoesspn representsthe orderly and fairly
predictable change in plant speciesthat ocaur in a
particular area over time. Various plant speciesthat
typically occur together represent plant communities, or
vegetation types.The sequence of vegetation types which
replace one another in anorderly progresson during plant
successpn is called a sere. Thus, each vegetation type
representsa seral gage, which isalsocommonly called a
successbnal stage.

dimate, soils, and disturbance events determine which
plant species (and therefore vegetation types)arefound
on a particular site. dimate, soils, and disturbance events
(such asfire, wind storms, e storms,flooding) are highly

Figure 2. Rint succession
involves a change in plant
species composition over

variable; thus, there are many vegetation typesthat can time. Thisfield represents an
ocaur within any of the ecoregionsrepresented in this early successional stage with
handbook Examples of vegetation typesinclude an oak- blackberry, persimmon, and
hickory forest; an emergent wetland with cattails,sedges,  scattered oak trees

and smatweeds;a stand of loblolly pines; a grasslad pioneering into perennial
dominated by big bluestem and Indiangrassthicket of grasses (switchgrass and
brambles and blackberriesr afallowfield of annual broomsedge).

forbs, such ascommon ragweed, horseweed, and fleabane.

Depending on climate in aparticular ecoregion, there maybe several or only afew
sucaessbnal dagesthat compose asere. For example, in the Eagern Deciduous Forest
ecoregion where annual precipitation may average 40+ inches, annual grasses and forbs
represent the initial successbnal stage following soil disturbance. Paennial grases, forbs, aad
bramblesdominate by year 2 or 3 after the disturbance. Woody species,such aswinged
sumac, winged elm, eastern redcedar, and persimmon might become prevaent within 7 or 8
yearsafter disturbance. Various oaks, hickories, yellow-poplar, and other tree speciesmay
slowly pioneer into the ste and dominate the areawithin 20 years.Without additional
disturbance, such asfire, maplesmayeventually dominate the forest within 100 ¢ 150 years.
Approximately 5 seral stages (or successonal stages) can be expected to compose asere on
many sites within the Eatern Deciduous Forest ecoregion. Development of the later
successbnal stagesin a sere is continual, but slow, asone successbnal stagegradually
dewvelopsinto the next. Asaresult, the processcan be imperceptible to many people. Full
development of some serestakeslonger thanthe average Ifespan of ahuman.
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Descriptions of the successonal processin different ecoregionsin Arkansagan be found in
the Ecoregions section of this handbookSuccessbnal stages can be difficult to identify or
distinguish. Plant identification skills and some knowledge of plant community ecology are
helpful.

The final seral stagethat a site will transition to in the absence of disturbance iscalled the
cimax seral gage. The climax seral stagedominated by plant speciesthat canreproduce
and replace themselveswithout additional disturbance. In ecoregionswith sufficient rainfall
(such asEasern Deciduous Forest and SoutheastMixed Outer Coastal Plaiforest), early
successpbnal plant communitiesultimately succeed to forests. In drier ecoregions (such as
Great Plains Grasslands, Prairie Brushland, and Hot Desert), fewer seral stages composethe
sere. In Arkansas, glade habitat along rocky hillsides is alnaibitat in which some plant
species found in drier ecoregions can be found. @Atk@nsas Natural Heritage CommissiQ a
websitehas information about glades, as well as other natural areaggtetion communities
of perennial gras®s, forbs, shrubs, and cacti mayrepresent the climaxseralstage. Disturbance
events, such asfire, grazing, ice and wind gorms, lightning, and flooding, continually set-back
sucaessbn and the processstartsover.

Although successon is set-back through natural disturbances, many natural disturbances have
been disrupted by humans. For example, levees havebeen built to prevent natural flooding,
and great effort is expended to suppressand control fire. Also, extensiveplantingsof nonnative
sod-forming grasss haveunnaturally altered or interrupted successbn in nearly every
ecoregion of the country. Becauseof their densenature at ground level, the sedbank is
suppressed and response (thussucoessbn) is suppressed. uppressng succession is called
arrested succession.

Plant successbn isan important concept for wildlife managers. Assuccessbn takes place and
vegetation composition changes, the structure (density and height of vegetation, or cover) of
the vegetation change. These changes affdw type of food avaibble for wildlife. As vegdation
structure and food avallability change, the wildlife speciesthat use the area alsochange,
becausedifferent wildlife species have different habitat requirements.

Allwildlife species are as®ciated with varous plant communitiesor successional stages. Some
species, such aswild turkey, white-taileddeer, and coyote, may use several successbnal stages
to meet various Ife requirements. Others, such asgrashopper sparrow and ovenbird, mayonly
be found in one or two successional stages. The fact that different wildlife species require
different vegetation typeshighlights the importance of having a diversity of successbnal stages,
if adiversity of wildlife speciesis a goal or consideration.
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http://www.naturalheritage.com/education/outreach/communities/glades.aspx
http://www.naturalheritage.com/education/outreach/communities/glades.aspx

““Z The compositional and structural changes of
plant communities following disturbance
events are fairly predictable within agiven
| ecoregion. Wildlife managersintentionally
managedisturbance to provide the
appropriate suceessbnal stage(s)for various
wildlife speciesor groups of species.
= Wildlife management practices, such as

& prescribed burning, timber harvest,
selective herbicide applications, grazing, and
disking, canbe used in the absence or
interruption of natural disturbance events.
Alternatively, planting various plants
(especially treesand shrubs) and lack of
disturbance will advance sucaesson.

Figure 30ak or pine savannas and
woodlands represent early successional
vegetation with scattered trees. However,
without continued fire, savannas and
woodlands wilchangeinto forests.

Identifyingsuccessbnal stages can be difficult where grasslads, savannas,woodlands, and
forestsall ocaur. Grassdnds are areasdominated by herbaceous plants (grases, forbs, ®dges,
and brambles)and very few, if any, trees. Savannasand woodlands are areaswith sparseto
moderate tree cover and a well-developed understory of herbaceous plants. forestsare
dominated by tree cover. In arraswith abundant precipitation, grasslads, savannas,and
woodlandswill becomeforestsif not continually disturbed (usually with fire). When evaluating
a savanna or woodand in theseareas, it isnot important to define the successbnal stage.
Instead, evaluation of the structure and composttion of the plant community and whether it
provideshabitat for the wildlife species under consideration is most important.

Descriptions of a typical successional stage can be found in the regions section of this
handbook.

Conceptual learning tod

To illustrate the concept of plant successitme followingdiagram and photos are providedin
previousWHEandbookssuccessional stagegere numbered to help define plant
communities and the structure they represent. Most wildlife biologists describe plant
succession in terms of the compositiand structure of the plant communities, rather than
aldl GAy 3 aail 3SThase sutcéssiohabgl ndnibéraldréfusedas a teaching
tool for plant successionAlthough the stage numbers are no longer applied in the contest,
they are presentedhere as a way to help learn this concept.
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Stage 1Bare ground

Stage 2Annual forbs and/or grasses
Stage 3Perennial forbs and grasses
Stage 4 Shrubs

Stage 5Young forest

Stage 6 Mature forest
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Figure 4. Plant Successidfiustration from
Pidwirny, M. (2006). "Plant Succession".
Fundamentals of Physical Geography, 2nd Edition
January 27, 20009.
http://www.physicalgeography.net/fundamentals/
9i.html

Successional stages have been defined and numbered for simpliaitygh in reality
successionalstag€3l y 0SS RAFFAOdzE 0 (2 RAAGAYyIdzZAaKd ¢KIQ
one successionalae gradually develops into the next. When evaluating habitat, consider the
dominant plants in the area. For example, both annual and perennial grasses and forbs are

often present in early successional areas. Brushy areas often slowly develop into yastg fo
depending on the species present.
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Stage I Bare ground.

Figure 5. Photoslustrating successional stages.
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Habitat and habitat requirements

Habitat representsthe physical and biological resources (food, cover, water, space) required
by a particular wildlife species for survival and reproduction. Habitat requirementsare species
specific. That is,not all speciesrequire the sameresourcesin the sameamount or distribution.
If those resource requirements are provided in a particular area for a particular wildlife
species, then that area represents habitat for that species. There is no such thing asdsuitable
habili | tiitie area either is, or isn®, habitat for a particular species. Habitat quality may
range from excellent to poor, depending on resource avalability, but if the minimum habitat
requirements for a given species are not provided, then the area is not considered habitat for
that species.

Habitat should not be confused with vegetation or vegetation types,such asa mature
hardwood forest or grasslandSame wildlife speciesmayfind all of their habitat requirements
within one vegetation type. For example, an eagern graysquirrel maylive its entire life within
one mature oak- hickory stand. However, other species,such aswhite-tailed deer, thrivein
areaswith considerable intersperson of vegetation types. Thus, habitat for thesespecies
usually includes several vegetation types or sucecessbnal stages.

Although the term dhabitat typeé is often used interchangeably with & €jetation type,é it is
confusing, technically inacaurate, and should be avoided.

Differencesin habitat requirements among ome speciesare subtle, whereasdifferencesin
habitat requirementsamong other speciesare dramaic. For example, habitat requirementsfor
northern bobwhite and Americankestrel are ssmewhat simiar. They both require cover
dominated by shrubs, forbs,and grasss. Bobwhites primarily eat various plants, seed, mag,
and insects. kKestrelsprey on other animals, hcluding smallmammals,lizards, and insects.
Bven though bobwhites and kestrels mayusethe samevegetation type or successonal stage,
their habitat requirements are different. Habitat requirementsfor eagern graysquirrel and
mourning dove arenot similarat all. Athoughthey maybe found in the sameecoregion, they
usedifferent vegetation types and foods and havedifferent space requirements.

Habitat requirementsfor various wildlife speciesoften changethrough the year or life stage.
Food and cover resourcesneeded during one season or for one age of animal maybe much
different than what isrequired or avalable during another. For example, wild turkey hens
and their broodsspend the night on the ground wherethere is adequate groundcover until
the poultsare ale to fly. During summer, wild turkey broods useearly successbnal areas
with abundant forbs where theyfeed upon insects and arehidden from overhead predators.
Asyoung wild turkeysreach 2 to 3 weeks of agethey roost in treesand shrubs. Asmast
becomes available in the fall, wild turkeys are frequently found in maure hardwood forests
when available.
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Fedesrichnessand diversity

Seciesrichnessrefersto the total number of different speciespresent in anarea. Species
richness differsfrom diversity in that diversity not only accountsfor the number of species
present in an area, but alsohow thosespecies aredistributed and how abundant each species
ison that area. One goal in wildlife management may be to provide habitat for asmany
different speciesaspossgble, ascontraged to managing for amaximum number of individuals
within a speciesor limited number of species. Gnerally, habitat requirementsare provided for
more wildlife specieswhen a variety of vegetation typesand successonal stages are present in
an area.
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Nonnative and invasivespedes

Many plants and animalshavebeen introduced, either acadentally or intentionally, into the
United Satesfrom around the world. Thesespeciesare commonly referred to asnonnative.
Some nonnative geciesare most useful and havefilled a need in our society. For example,
wheat (native to southwest Asiajand oybeans (native to northeast China) are two nonnative
plantsthat haveprovided high-quality foods for both humans and wildlife in the U.S.The
domestic cow (ancestors native to Europe and Asia) ad chicken (ancestors native to Asia)are
examples of nonnative animal speciesthat provide benefit for our society.

Some nonnative specieshavebecome naturalized. Thet is,they are able to maintain
populations inthe wild. Many of these species havenot only become naturalized, but they
havebecome competitive with native plants and animals,sometimesdisplacing native species.
Some naturalized nonnative species are actively managed, such asring-necked pheasants
(native to China), brown trout (native to Europe), wild goats (western Asig, and white clover
(native to Europe).

Often, nonnative species are sucaessul becausethe climate is similarto that from which they
originated and they do not have many natural pests or competitorsthat mayhavelimited them
in their native range. Some nonnative speciesare sofavored by the conditions where they
were introduced that they spread at incredible rates and controlling them can be very difficult.
Thesespeciesare both nonnative and invasie. Kudzu (native to Asig, cogongrass(native to
southeast Asig, and Jganese giltgrasgnative to eagern Asia)are examplesof nonnative
invasve plants. Norwayrats (native to Asia) ad silver carp (native to Asia)are examplesof
nonnative invasie wildlife and fish.

Top Ten Abundant Invasive Plant

Nonnative invasiveplants contribute to lossof
D for Arkansas

habitat for native wildlife and fish eciesand

can leadto population declinesof both native (Center for Invasive Species ang
plants and wildlife species. Nonnative invasie Ecosystem Health, 2012)
wildlife and fish often outcompete native

wildlife and fish and cause population declines 1. Japanese honeysuckle

of native species. 2. Chinese privet

3. sericea lespedeza
4. shrubby lespedeza
5. fall fescue
6. mimosa
7. Japanese privet
8. kudzu
9.johnsongrass
10. chinaberry
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Nonnative invasivespecies (both plants and animals)posea considerable challengefor natural
resource managers. Many nonnative nvasve speciesare extremely difficult to control or
eradicate. Herbicide applications, prescribed fire, mechanical removal, and biological control
are commonly used to limit the impact of nonnative invasiveplants on native plants and
animals.Not only do nonnative nvasie speciesimpact native wildlife and plants, they also
impact agriculture production, water resources, municipal capacity, and even human heakh
and sdety. Every effort should be made to prevent the introduction of nonnative species that
maybecome invasive. Examples of invasive plant species are below.

Figure 6 Gogongrass Figure 7. Sericea lespedeza. Figure 8. Japanese honeysuckle.
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Focal spedes management and eccsygem management

Wildlife management generallyis practiced with a focal speciesapproach or anecosystem
management approach. The focal peciesapproach involves managing specifically for one or a
select few wildlife gpecies. The ecosystem management approach involves managing for a
healthy and functioning ecosystem without focusing specifically on one or more wildlife
species. Thisapproachis most often used in an effort to restore imperiled ecosystems
on large tractsof land, such asthe longleaf pine or shortgrass prairie ecosystems,and allowing
the asociated wildlife speciesto respond.

Most landownershave gecific objectives or concerns about a particular pecies. Oncethe
speciesis determined, resourcesthat maybe limiting (such ascover, food, or water) for that
specieson that property can be identified and the appropriate wildlife management practices
can be prescribed. Oc@sbnally, the focal speciesmaybe totallyincompatible with the area
under consideration and management goalsand objectives must be changed.

It isbest to select wildlife management practices
which provide or improvethe habitat
requirements most lacking or limiting the
population (limiting factors). For example, if a
speciesrequirestreesfor cover with water nearby,
and the area being evaluated hasplenty of trees
but no water, amanagement practice that will
supply water will improve the area more
effectively than plantingtrees.

Figure9. Ecosystem management does not
focus specifically on one or more
wildlife goecies, but the health and
functioning of the area as a whole.

The size of the area being managed is not a factor when determining whether the
approach is focal species or ecosystem managemsgurne speciesdo not require

much space to live. An easterngray squirrelor easternbox turtle might spend their

entire liveson only a few acres Other species,however, require considerable area.
Grasshopper sparrows, for example, are rarely found in grasdands snaller than 100

acres. Even though managing ecosystems would benefit grasshopper sparrows, if
increasing the population of grasshopper sparrawer thousands of acrds the
objective for the management plan, then it is considered focal species management.
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