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TheWildlife Biologistis the managerof the areaand determinesthe objectivesfor eachwildlife area.Objectivesaddress
the habitat needsof 6Specie®f GreatestConservatiorNeed andthe woodlandconditionof eacharea.Seventyfive
percentof the total areamanagedoy the Wildlife Bureauis woodland.Managingwoodlandis essentiako improvethe
areasfor wildlife andrecreation.

Managemenbf wildlife areasis a cooperativeeffort by the wildlife andforestry bureausto enhancestate ownedareas
for a diversityof wildlife speciesTheproperty iswalkedby the biologistandforester. Standsare identified by tree
speciestree size topography,and managemensystem.Thebiologistandforesterdiscusghe optionsfor eachstand
and how managemenof that standwill fit into the overallmanagementor the area.

Forestemrecommendationsre designedo managethe standto reachthe goalsand objectivesof the biologist.

TheWildlife Biologistis the managerof the wildlife area.Forestersare assistinghe Wildlife Bureauto implement
woodlandmanagemenpractices.
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ForestWildlife StewardshipPlanfor
LoesHills Wildlife Area

MANAGERDougChafa
Wildlife Biologist
21914ParkLoopRd
OnawalA51040
(7124202437

LOCATIONsec3,4,9,10,15,16,17,21,22,28 Kennebec ownship,
Townshipd4 North, Ranget4 WestMononaCounty

TOTAIACRES:2,685acres

INTRODUCTION
In lowa,the Departmentof NaturalResource$DNR)s the governmentagencyresponsiblefor the stewardshipof
indigenousand migratorywildlife speciedound in the state. Many of thesespeciedive nearandin DNRWildlife
ManagementArea(WMA)forests,savannasprairiesandriparianareas.Forestsare arelativelyslow-changingandscape
with somestandsreaching maturity after a period of 150years.Thistime spanmayextendthroughthe careersof
severalwildlife managersThelongevityfactor emphasizeshe needfor a ForestWildlife StewardshigPlans(FWSPin
orderto wiselymanageour WMA forests.Thisis the dworkingplarg for the LoesHillsWildlife Areadesignedo aid
professionabiologistsandforestersin the implementationof forestmanagemenpractices It iswritten with the
understandinghat theseprofessional$avea basicunderstandingof forest managemenprinciplesandtechniques.
Everydetail hasnot beenoutlinedin the planbecausehe planwould becometoo longto be of practicaluse.Thisplanis
intendedto getwork accomplishean the ground.

Thereare 3 primaryfactorsemphasizinghe needfor FWSE for WMAG:
1. Thecontinuedsuccessiomf manyforest standspastthe oakstageto the shadetolerant standsof ironwood,
bitternut hickory,hackberry Americanelm,andgreenash
2. Thelossof earlysuccessiondbrest standsand associatedvildlife species.
3. Thelackof propermanagemento securematureforest standswith properoverstoryand understorytree
speciedor associatedorestinterior wildlife species.

Somewildlife speciequseall of the forest sizeclassedut othershavevery specificneedswhere one or two of particular
forestsizeclassesire neededto survive.Althoughthe over-all changein forest successioris relativelyslow,changesn
the early stagesof forest successiomccurrelativelyfast. Forexample somepopulationsof indigenousand migratory
bird speciesdependenton theseshort-livedforest sizeclassesare experiencinglramaticdeclines.In lowa,examplesof
thesedecliningspeciesarethe residentruffed grouse,andthe migratorygamebird, the Americarwoodcock Nation
wide declinesof both specieshavebeendetected.Many migratorynon-gamebirdsincludingthe goldwingedwarbler,
blue-wingedwarbler, blackbilled cuckoo yellow-billed cuckooand easterntowhee are alsodependenton this early
stageof forest growth. Eachof thesespeciess showingpopulationdeclines.

Converselysomespecief Neotropicalmigratorybirdsare dependentupon mature, undisturbedwoodlands.The
acadianflycatche, ceruleanwarbler,andthe veeryare someexamplesof bird speciemeedingmature forests.
Managemenbbjectiveswill attempt to either protect thesetypesof sitesor includeneededmanagemento secure
thesenecessanhabitatsfor the future.

TheDNRR lowaWildlife ActionPlan,identifiesall of the abovespeciesand othersasspecief dgreatestconservation
neeck. (Tablel throughTable5). Generallythe Wildlife Bureaumanagesstate-ownedforestfor the greatestdiversityof
forestwildlife, huntablespecieqdeer,turkey, squirrels,andrabbits),and estheticvalue. TheForestWildlife Stewardship
Plan(FWSPwill prioritize the éspecies of greatestconservatiomeedé¢ and gamespeciesabovewood production. The
habitat needsof thesewildlife specieswill be guidingfactorsto forestmanagementecisionsForestandwildlife
inventorieswill be conductedon eachWMA. Thisinformation alongwith the dFWSHDefinitionsand GuidingFactorg
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(Appendix3) will be usedto makeforest managementecisionson the WMAQ. Theprimarygoalwill be to maintainor
increasepopulationsof hunted wildlife speciesand species of greatestconservatiomeed

DESCRIPTIODFAREA
The2,685acresaddressedn this planare outlined on mapsincludedbelow. Theareais dividedinto 192 stands labeled
1-192onthe maps.Eachstandis describedn this planwith recommendationutlined for woodland,savannaprairies
andhabitat cropmanagement.

ThelLoesdHillsWildlife Areais 2,685total acresin size.With 1,375acresof woodlandor 51%,592 acresis prairie or 22
%,275acresis Savannar 10%,279acresarein cropor 10%,67 acresof riparianor 3%, 74 acresof grassor 3%,andthe
remainingl%or 23 acresis madeup of riparian,shrubs waterway,pondsand parkingareas.TheLoesHillsare a
uniquelandformwith depthsof loesssoilup to 300feet abovethe MissouriRiverbottomlands.Theareahasmany
threatenedandendangeredspeciesddocumentedin the Natural Areasinventory,foundin appendix2.

Theareais usedextensivelyby hunters,trappers,fisher peoplehikers,nature enthusiastspotanists,bird watchers,and
other low impactusersof the resourcesThemajority of the areais ruggedterrain with the far westernridge bluffs
beingvery steepandoverlookingoverthe MissouriRiverbottomlandswhere plantslike yuccacanbe found.

Thewoodlandhasa gooddiversityof woodlandspeciesThemajor overstoryspeciesare bur oak,basswoodash,black
walnut, elm, hackberry,and cottonwood. Commonmid-story speciesncludeironwood, elm, hackberry bitternut
hickory,andmulberry.Commonunderstoryspecie®f coralberry,gooseberryhazelnut,chokecherry,and pricklyash.
Theareawasonce85-95 %native prairiesat the time of settlement. Themajority of the areathat waswoodlandat
settlementtime wasloggedfor firewood, buildinghomes,barnsand other farm shedsJong before the state acquired
the land. Settlerswould harvestthe largetreesand often removingthe largest,highestquality treesresultsin a high
gradedwoodland.Thisleft alot of woodedacresendingup with stagnated poor quality treesanddoubleandtriple
stumpsprouts.Throughoutthe areathere are still someremainingverylargestemmedBur Oaktrees (wolf trees)that
were part of the landscapavhensettlementoccurred.Thesereesare not of anymonetaryvalue,but pricelessn terms
of wildlife food and homes.Properforest managemenwill improvethe speciescompositionandhealth of the
woodland.
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Objectivesand Goals
PrimaryForestHabitatObjectives:
a. Providehabitatfor avariety of forest, savannaand shrublandwildlife species.
b. Providehighquality hunting,trapping,andfishingrecreationalopportunities.
c. Protectgreatestconservatiomeed,threatened,andendangeredspecies.

ForestHabitatGoals:

1. Provideavarietyof age,size,and densityof foresttypesto meetthe habitat needof forestdependent
wildlife (dentrees,food producingtrees, nestcavities,deadsnagsetc.)

2. Prioritizehabitatmanagementhat benefitsgamespeciesand speciesof greatestconservatiomeedabove
wood production.

3. Encouragevildlife food treesthat providehard mast.

4. Forestwildlife targets:white-tail deer, easternwild turkey, red-headedwoodpecker fox squirrel,black
billed cuckoo,northern bobwhite quail, ring-necked snake woodhousetoad, whip-poor-will.

ThelLoesdHillsareasis sucha unique naturalresourceecosystenwith manyrare, endangeredandthreatenedspecieof
plantsandanimalsthat needdiversehabitats. ThisForestWildlife StewardshigPlanstrivesto developaforest
ecosystenthat hasa diversityof tree age,size,and speciesDevelopinga diverseforest and habitat areathat benefits
the widestvariety of wildlife specieswill be a take time and patience.Wildlife specieshavediversehabitat
requirements.Evenon a Wildlife ManagementArea,what is a productivehabitat for one speciesnaybe an
unproductivehabitat for anotherspecies.

Incomefrom TimberHarvests

Harvestings conductedto regeneratestandsto desirablespeciesandto achievea diversityof tree sizesandspecies.
Incomefrom timber harvestingoperationswill be reinvestedinto the areato planttrees,thin youngstands,work on
invasivespeciesradicationand convertareasto more desirablespeciesdueto the soilandaspectf the sites.
Harvestings a very minimalportion of this plan. Themajority of work recommendedsto thin youngstandssothat the
oakis not shadedout by other trees,removeundesirablespeciedo encouragenaturalregenerationof desirabletrees,
removewoodyinvasivespeciespurn and harvestdeterioratingandinsector diseasegocketsof trees,andtree
planting.

ProposedManagementSystemdor the Area

Thedecisionon what systemwould be usedwasbasedon the objectivesfor the areato maintainan oakwoodland
componentwherefeasible developa diversewoodlandlandscapavhere oakis not present,protect fragile sitesand
soils,improvewater quality, andincreasethe acresof prairie and oak savannahabitats

Basedon my recommendationgor LoesHillsWildlife Area,the acresundereachmanagemensystemare asfollows-

CoverType Acres %of Total Area
Woodland 1375 51 evenaged
Savanna 275 10unevenaged
Prairie 592 22
HabitatCrop 279 10
Grass 74 3
Riparian 67 3
Waterway,Pond,Parking 23 1
Total 2685 100

Objectives
Becausehe LoesHillsWMA s awildlife managementrea,the primaryfocusof the FWSRwvill be to providehabitat for
awide variety of forest, savannaprairie,andriparianwildlife speciesUnfortunately,there isno one type of forest cover
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that canprovideall of the requirementsfor all forestwildlife speciesDifferentspeciesequire different (andsometimes
quite specificltypesof forest speciesand agesclassesLikewise somewildlife speciegequire an abundanceof forest
edgewhile othersneedrelativelylargeblocksof un-fragmentedforest.

Fundingfor the acquisitionand managemenbf the LoesHillsWMA hasbeenalmostexclusivehhunter generated
monies,i.e. licensefeesand excisetaxeson sportingequipment,REARpenspacesandgrants, wildlife habitat stamp
moniescostsharedwith Pittman-Robertsorfunds.Consequentlya primaryobjectivefor managemenbf the areaisto
improvehabitat for hunted speciessuchasdeer,turkey, squirrels,andbobwhite quail. Onthe other hand,the DNR
shouldbe obligatedto considerthe effectsof its managementctionson non-hunted speciesaswell, particularlythose
that arethreatened,endangeredpr speciesof specialconcern.Thewildlife bureau® dState ComprehensivaVildlife
ActionPlart identifiesthose speciest considersn dgreatestconservatiomeed (referto Appendixl). Recognizinghat
it isdifficult if not impossibleto managefor all of thesespeciesat the sametime andon onetract, this list will, however,
provideanimportant guidelineby whichmanagemenstrategiesand decisionswill be made.

ManagementConsiderations
Thereare severalconsiderationghat haveenteredinto the formulation of this FWSHRor the LoesHillsWMA:

1. Thedeclineof manyforestinterior bird speciesuchas;thrusheswarblersandother Neotropicalmigrants.
Forestfragmentationand associatedcowbird parasitismare consideredamongthe factorscausingdeclinesin
someof thesespecieslowais a state with exceptionallyfragmentedforestswhere addressinghe needsof
someof theselargeblock,interior nestingspeciesds particularlydifficult, if not impossible TheLoesHillsWMA,
however,hasarelativelylargeblock(by lowastandards)f publicwoodland.It isimportant to considerthe
habitat componentsof this largerlandscapevhen makingland managementdecisionsand everyattempt
shouldbe madeto minimizefragmentationof this forestwhendesigningandimplementingsilvicultural
practices It alsohasone of the largestamountsof native prairie areasaswell whichneedsto be managed
properly.

2. Therehasbeenalossof earlysuccessioal forest standsand associatedvildlife specieghroughoutmuchof
westernlowa. Many of the disturbancefactorssuchasfire, grazing and cutting havedramaticallydecreased
overthe past40years.Asaresult, muchof the uplandforestin this vicinity hasprogressedeyondthe early
successioal stageor hasbeenremoved.While this may havebeenbeneficialto thosewildlife speciesequiring
more matureforests,it hasbeena negativefor speciessuchasbobwhite quail, woodcock blackbilled and
yellow-billed cuckoosandblue-wingedwarblersthat needthe earliersuccessiondiabitat.

3. Therehasbeenasteadydeclineand projectedfuture declinein oakforestthroughoutlowacausedoy
continuoussuccessiomf forest standsto the more shadetolerant speciessuchashackberry greenash,elm,
ironwood, andbitternut hickory.Oakhickoryforestsare extremelyimportant for a wide variety of wildlife
speciedn lowa.Mastfrom thesespeciegrovidesanimportant food resourcefor manymammaland bird
speciesTheeventualreplacementof oakforestwith shack tolerant speciesuchashackberry greenash,elm,
ironwood and bitternut hickorywould undoubtedlyhavea severenegativeeffect on a hugevariety of hunted
andnon-hunted species.

ThisFWSktartswith the assumptiorthat it isveryimportant to maintainan oakwoodlandcomponentto the extent
possible Themaintenanceof oakhickoryfores on publiclandbecomesevenmore importantin light of likely future
trendson privatelyheld forest. Much of this private foresthasbeensubdividedand soldto sportsmenand smallacreage
holders,manyof whomwill probablybe resistantto implementingthe forestry practicesnecessaryo regenerateoak. If
this occurs,muchof the forestlandscapen lowawill eventuallyconvertto shadetolerant speciesat the expenseof oak.



EXPLANATIORFTIMBERMANAGEMENPRACTICES

TimberStandimprovement:

Timberstandimprovement(TSl)sthe removalof undesirableor low valuetrees.Removingheseunwantedtreeswill
providemore spaceand sunlightfor desirabletreesto grow. Timberstandimprovementis a dweeding to increasethe
growth of your forest.

WeedTreeRemoval:

In oldertimber, the undesirablespeciesanbe killedto encouragehe naturalreseedingof desirablespeciesThe
removalof the aweeck treesallowssunlightto reachthe groundsothat seedlingcanbecomeestablishedThe
undesirablespecieanbe killed standingby cutting flapsin the trunk and applyingusingglyphosateJmazapyr,Triclopyr
amine(Garlon3A), TordonRTU Garlon,or Pathwaydependingon the speciednto the cuts. Thecutsmustbein acircle
aroundthe trunk and overlapping.Thetreescanalsobe cut off andthe stumpstreated with TordonRTUor Pathwayto
preventre-sprouting.Wet the outer rim of freshlycut stumps.Thework canbe done anytimeexceptspringduring
heavysapflow. Desirablereessuchasoak,walnut or Kentuckycoffeetree (KCY, that are poor formed or damaged
shouldalsobe removed.Thesetreesshouldnot be treated with herbicide. Thestumpswill re-sproutand produce
anothertree. Cutthe stumpscloseto the groundsothat the sproutwill originatenearthe groundlevel.

CropTreeRelease:

In pole-sizedstands(4-10¢ dia.),potential crop treescanbe selectedandreleased At maturity, there isroom for 35-50
treesper acreof whichare consideredhe better quality, healthy,and desirabletreesfor wildlife valuesand production.
Nowyou canselectthe treesyouwant to composeyour future standof maturetreesandthin aroundthemto give
them more growingspace Selecta croptree every30-35ft. apart. Thesereesaretypicallytallied and markedwith
paint, andthen the treesthat touch the canopyof the croptree arekilledto allowthe tree to reachmaximumgrowth
potential. Removereeswith crownsthat aretouchingor overtoppingthe crownsof your croptrees. Croptreescanbe
selectedbasedon criteriathat meetyour objectives Normally,the croptreeswill be a desirablespeciesshowgood
form without largesidelimbs,andbe free of major defects.Speciesormallyfavoredare bur oak, blackwalnut,
bitternut hickory, basswoodgherry,and Kentuckycoffeetree.

Thinningthe understoryis a practicealsousedin evenagemanagementThispracticeinvolvesremovingtreesthat are
belowthe maincanopyto allow more sunlight to getto the forestfloor. Bitternut hickory,ironwood, basswoodand
invasivesandother shadetolerant speciesvarrantthis practiceif speciedike oakare wantedin the future. This
practicecanbe conductedon savannananagemenstands.

Walnut Pruning

Walnuttreesthat are 2-12¢ in diametercanbe prunedto promote veneerquality trees. Youshouldpruneduringthe
dormantseasonLimbslessthan 1 inchin diameterare providingfoliagewhich producesfood for the tree and shouldbe
left. Whenthe limbsapproachl %22¢ in diameter,they shouldbe removed.Do not removeover 1/3 of the live crownin
anyoneyear.At least50%o0f the total heightof the tree shouldbe maintainedin live crown.

HARVESTING
EvenAgeManagement
Evenagemanagemenis essentiafor wildlife speciesdlependingon oak/hickoryforests.Eventhoughlargeblocksof
forestare neededon someWildlife ManagementAreasfor somewildlife speciesgachstageof anevenagestand
provideshabitat for wildlife. Forexample regeneratingstands(1-10 yearsold) benefit the samespeciesof birdsasdoes
earlysuccessioal stands bell@vireo, blue-wingedwarbler, blackbilled cuckoo yellow-billed cuckoo Easterntowhee,
and Americarwoodcock.

Saplingo smallpole sizedstandsbetween10 and 20 yearsold, may be usedby blackand white, Kentucky andworm
eatingwarblers.Fromage20-60 years,poleto mediumsizetreestend to be usedby canopynesterssuchasscarlet
tanagerswood thrushes,and groundnesterssuchasovenbirdsand blackandwhite warblers.
Evenagemanagemeninvolvesgrowinga standof treeswhichare closeto the sameage.At somepoint in the stands
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life, the areais clearcutwhich createsthe evenagestructure. Evenagemanagementreatesexcellenthabitat for deer,
turkey,andsomeforestbirdsandis essentialfor regenerationof oakwhichrequire full sunlight. Theonly waythat oak
canbe maintainedasa componentof the forestis by practicingsomeform of evenagemanagement.

Evenagemanagemeninvolvesclearcuttingand planting,clearcuttingwith regenerationalreadyestablishedgroup
selection,or ashelterwoodsystemto developdesirableseedlingson the ground.

In mostwoodlands advancedeproductionis the primary sourceof regenerationfor mosttree specieslf advanced
reproductionis not presentin adequateamountsor size,somewoodlandmanagemenpracticesmay be necessaryo
promote additionalregeneration Most often thesepracticesrelate to the light requirementsof the desirablespecies.
Oftenin lowathe more shadetolerant speciegironwood, bitternut hickory,maple basswoodandinvasivesill
regenerateadequatey. Lessshadetolerant speciessuchasoaksrequire more sunlight,and cultural practicesmaybe
requiredto providethe additionallight neededto stimulatenatural regeneration

Clearcuttingo createfull sunlightis essentialat somepoint in the standslife to successfullyegenerateoak. If stands
are not clearcut,the oakcomponentof the forestwill be lost to shadetolerant speciesClearcutsalsoprovideadditional
earlysuccessionatabitatin the earlystagesTheareais in the brushystagefor a veryshort period,normally10-15
years.After that time, the treeswill totally shadethe ground,andthe areabecomesa pole sized(6-10¢ dia.)standof
trees.

Fireisatool in managingoak standsthat canbe used.Frequentburningof the leaflayerin the woodswill kill thin
barkedspeciessuchashackberryash,elm, bitternut hickory,ironwood. Firewill exposemineralsoilandopenup the
groundto sunlight. Theseconditionsfavor the naturalregenerationof oak. Oakseedlingswill tolerate light fires. Thetop
will be killed by the fire, but the deeproot systemssurviveandre-sprout. Firewill be utilizedon a limited scaleto
encouragenakregenerationin oak stands.Oncea goodnumberof oakseedlingsare present(at least200/ac), these
standswill needto be clearcutor the youngoakwill die from lackof sunlight.

GroupSelectionManagement

Groupselectionis similarto clearcutting,exceptit involvescutting smallgroupingsof treeswithin alargerarea This
techniqueusuallyresultsin lessregenerationof speciessuchasoakbecausehe openingscreatedare not largeenough
to reducethe shadeeffectsfrom adjacentstands It maybe more successfulvith speciesnoretolerant to shadethan
the oaks

Shelterwood:

Shelterwoods aform of evenagemanagementThefinal harvestcut is a clearcut,but with severalthinning@both
commercialand pre-commercialare doneprior to the final cut. Thelarge,healthytreesare left to provide seedfor
naturallyreseedinghe stand,andto createpartial shadeto inhibit the growth of weedsandbrushuntil the desirable
seedlingsare well establishedThefinal cut or clearcutis normallydonewhenthere are a sufficientnumberof desirable
treesthat are 3-5 ft. tall. Thefirst thinning canbe akilling of the undesirablespeciesuchasironwood, elm, bitternut
hickory,boxelder,and hackberry Thisremovesthe seedsourcefor the undesirablespeciesand opensup the groundto
sunlight. Themature and defectivetrees canbe harvestedif additionalsunlightis neededfor the developmentof
desirableseedlingsTheharvestshouldbe lightly done by removingthe treesthat are deterioratingand leavingthe high-
quality treesfor seed.

Theshelterwoodsystemcantake manyyearsto developa goodstockingof desirableyoungtrees(at least200/ac). You
mayhaveto kill the undesirablespeciesseveraltimesto favorthe speciesyouwant. Thefinal clearcutshouldnot be
madeuntil you are satisfiedwith the stockingof desirableyoungtrees.5 yearsprior to shelterwoodharvestwe do pre-
harvest.Preharvestremovesanything1-10¢ andtreat the stumpswith chemicabut do not usechemicalon oakor
walnut, it is ok if they re-sprout.

Whenl markthe shelterwoodl usuallytry to remove30-50%o0f the canopyto allow somesunlightto reachforestfloor. |
alsoconcentrateon takingthe dworst firsté (smallerdiametertrees, forkedtrees,gnarlystuff) andleavethe behemoths
behindfor seedsource.10yearsafter the shelterwoodharvest,if there is appropriateoakregeneration(hopefully3-
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10,000/acre)] will clearcutharvestthe stand.If throughoutthe 10 yearsof waitingon the clearcutl don@seeenough
regenerationl will run fire throughthere to knockdown someof the competitioncomingin andor plant seedlingsand
protect with tubesand consideropeningup standfor light somemore before the mainharvest.Shelterwoodcutswill be
usedwhena standdoesnot haveadequatenaturalregeneration Shelterwoodharvestingis currentlybeingusedin
manyoak standson the forestwhere advancechaturalregenerationof oakis lacking.Sheltewood harvestingcanbe
usedin conjunctionwith prescribedburning.Preor postharvesttreatmentsimprovethe conditionsfor regeneration
before or after a harvestby removingundesirablespeciesand/or increasingsunlightavailabilityto oakseedlingsThis
systemproducesan evenagedforest.

Evenagedmanagementefersto managemengctivitiesusedto createaforeststandof shadeintolerant speciesi.e.,
treesthat canonly reproducein opensunlight.Theforest standgrowsfor a period of time until it reachesa desirable
ageor size.At this point to reproduceyoungtreesof shadeintolerant specieqsuchasbur oak)the optionsbecome
shelterwoodor clearcutharvestingdependingon the amountof naturalregenerationpresent.If the standcontainsa
desiredamountof regeneration,a clearcutshouldbe implemented.Lackof regenerationwould necessitatea
shelterwoodharvest,weedtree eradicationand/or prescribedwoodlandburnin orderto openup the canopyand
increasechancedor naturalregeneration.Oncethe regenerationhasbeenestablishedhe shelterwoodtreescanbe
removed.Everagedmanagemenis usedto ensure thatshadeintolerant speciessuchasoakwill remainasa
componentof the future forest stand.

UnevenAgedManagement

Unevenagemanagementevelopsa standof treeswith all tree sizesrepresented.Thestandstructureis developedby
selectivelyharvestingmature and defectivetrees,andremovingunwantedsmalltreesthat are damagedor defective.

Becausainevenagestandsalwayshavelargetrees present,this systemfavorsshadetolerant specieghat will growin

shadesuchasironwood, bitternut hickory,mapleandbasswood.

Unevenagemanagementareaswill provide continuoustracts of woodlandwith minimaldisturbance Largetracts of
unevenagemanagemenwill provide necessanhabitat for neo-tropical migratorybird speciessuchascerulean,
hooded,CanadaandKentuckywarblers.Selectiveharvestingwill createsmallopeningsin the canopy whichwill
increasegroundcover,andenhancestandstructure.Dentreeswill be left to provide cavitiesfor wildlife suchasred-
headedwoodpecker{ SGCN)urple martin (SGCN)YAmericarkestrel(SGCN}harnowl (SGCNorthernlong-eared
bats(SGCNpandsquirrels Timberstandimprovementand selectiveharvestingwill createwoody debrison the forest
floor for reptilesandamphibians.

Unevenragemanagementanbe implementedto manageshadetolerant species.

Thetimber is selectivelyharvestedto removemature,damagedand defectivetrees. Becausdargetreesare always
presentin the timber, only specieghat cangrow in the shadecanreproduce Bitternut hickory,hackberry ash,elm, and
basswoodtcanbe managedon anunevenagesystemof managementUneveragemanagemeninvolvesmaintaininga
gooddistribution of all tree sizesin yourtimber. It is criticalthat following a selectiveharvest,the smallertreesare
thinnedto remove the treesdamagedoy loggingand poor formedtrees Thethinning followingthe harvestinsuresthat
you havehighquality treesreadyto replacethe oldertreesasthey are harvested.

ViewshedManagement

Viewshedareasare typicallysteepfragile slopesof the westernedgeof the LoesdHillsoverlookingthe MissouriRiver
bottomland,and areasalongstreamsthat are bestleft to naturallyprogresshrough successionviewshe® maybe
usedto protect areasfor endangeredlantsandanimalspeciesManagementcantake placeon theseareaswhere
desirable but the majorobjectiveisto haveveryminor, if any,disturbance Certainneotropicalmigrantswill benefit
from the areasdesignatedasviewshedaswell asthe following nestingspeciesBaltimoreoriole (SGCN)lackbilled
cuckoo(SGCNwood thrush (SGCNcadianflycatcher(SGCN)yellow-billed cuckoo(SGCN@andred-shoulderedhawk
(stateendangered)
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JUSTAINABLEORESTRIUIDELINES
Sustainabldorestryis managinga forestto maximizethe distribution of ageclasse®n the property,andinsurethereis
a balanceddistribution of tree sizesWith evenagemanagementthe acresof evenagemanagemendividedby the
rotation ageis the allowablecut per year. Thetargetrotation agefor the areais 150years.Thisinsuresthat largeoaks
will alwaysbe presenton the area.

EvenAgeManagementArea
Thereare 885acreainderevenagemanagementBydividing885 acresby 150years yieldsan allowablecut of 5.9 acres
peryear,or 29 acresevery5 years

EarlySuccessionand Savannavlanagement

Theearlysuccessionareaswill be managedon a 20-yearrotation. Thereare 290 acresdesignatedor early
successionand savannamanagementTheallowablecutis 14 acresper year.(290acresdividedby 20 yrs.).With a
workingcycleof 7 years,approximately98 acrescould be cut every 7 years

UnevenAge,Riparianand ViewshedManagementArea
Standscanbe selectivelyharvestedevery30yearsto removemature and defectivetrees. Thereare 200acresunder
unevenagemanagementTheallowableharvestis 30 acres of selectiveharvestevery 7 years

MANAGEMENSTRATEGIES
Severamanagemenstrategieswill needto be usedto implementthe objectivesof the planwithin the management
considerationsmentionedabove.Beforeimplementation,the forest managementctivitiesdescribedherewill be
reviewedinternallyto determinepotentialimpactsto both state andfederalthreatenedor endangeredspeciesProject
descriptionsaccompaniedy aerialphotoswill be providedto the Natural AreaslnventoryProgramstaff for T/Ereview
and comment.Managementactivitieswill not be initiated until this reviewhasbeencompletedandall T/E
comments/concernfiavebeenaddressed.

1. Naturaloakregenerationrequiressunlightto givethe oakseedlingsa competitiveedgeover shadetolerant
speciesClearcutGroupSelectionrand Shelterwoodare the typicalsystemsusedfor regeneratingopak.To
preventany potential negativeeffectson interior nestingspeciesclearcutsshouldbe keptassmallaspossible
Clearcutsshouldbe keptassmallas possible(3-10 acres)while still largeenoughto achieveoakregeneration
andbe economicallyffeasible.Earlysuccessiostagesand mature stagesof forestboth tend to be more
productivefor avariety of wildlife than the intermediatecrowdedpole-sizestage.Practicesuchasbasalarea
thinningandcroptree releasecanbe usedto minimizethe time a standmustspendin this intermediatestage.

2. Fireandgrazingdisturbancecanbe usedto extendthe earlysuccesionstageof a forest stand The mature
stageof successiomaybe ableto be extendedsignificantlybeyondthe typical 150-yearrotation age.While this
mayresultin somedeclinein timber quality andeconomicreturn, the trade-off valuefor certainwildlife species
maymakeit worth it. Thelongerrotation shouldtend to reducethe amountof fragmentationneededto
regeneratethe stand.Thelimiting factor may be how longthe rotation canbe extendedwithout jeopardizing
naturaloakregeneration Naturalregenerationis preferredand plantingshouldbe avoidedif natural
reproductionis present.

3. Someinterior nestingbird speciesseemto selectfor largespreadingiwolf tree<t within a givenstand.When
clearcutsandshelterwood cutsare marked,thesetreesshouldbe left standing especiallysincethey typically
havelittle economicvalue.

4. Manywildlife speciegequiredeador dyingtreesto provideinsectsfor food and cavitiesfor nesting.Whenclear
cutsandshelterwood cutsare markedfor harvest,provisionsshouldbe madeto leavea number(6/ac)of cull
trees,snagscavitytrees, andloosebarkedlive tree speciedo providethis componentfor the future stand.

5. ThisFWSBhouldbe updatedregularlyasmore information becomesavailableon wildlife useandon the
efficacyof varioussilvicultural/managemenprocedureslf fundingis available wildlife surveysshouldbe done
to determinespeciediseto helpevaluatesucces®f managementdecisions.

EarlySuccessionand Savannavlanagement
Many bird speciessuchasbobwhite quail, Americanwoodcock blue-wingedwarbler, blackbilled cuckoo yellow-billed
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cuckoo,andeasterntowhee are dependenton the earlysuccessionatagesof woody growth. Thehigh stemdensityof
both treesand shrubsprovidessuitablenestinghabitat and protection from predators.

Themajority of earlysuccessiomanagemenprescribedn this planis on the woodlandedges.Thiswork will dfeatherg
the edgesand makea gradualtransitionfrom the field edgesto the largertrees.Featheringand softeningthe edgesmay
lessenmestparasitismof interior forest bird speciesy brown-headedcowbirds.Theearlysuccessiomanagement
areaswill be managedon a 15-20-yearrotation. The timing of cutting the standswill be staggeredo createareaswith
highstemdensitythat are 0-5 yearsold, 5-10 yearsold, 10-15 yearsold, and 15-20 yearsold.

EvenAge Management

Evenagemanagemeninvolvesgrowinga standof treeswhichare closeto the sameage.At somepoint in a stand3 life,
the areais clearcut whichresultsin the evenagestructure. Thistype of managementreatesexcellenthabitat for deer,
turkey, squirrelsandother hunted and non-huntedwildlife specieslt is essentiafor regenerationof oak,whichrequires
full sunlight. Theonly waythat oak canbe maintainedasa componentof the forest overthe longrun is by practicing
someform of evenagemanagement

Eachstageor ageclassof an evenagestandprovideshabitat for a suite of wildlife speciesForexample regenerating
stands(1-10yearsold) benefitthe samespeciesasdo earlysuccessiostands,i.e. blue-wingedwarblers,blackbilled
cuckoo yellow-billed cuckoo easterntowhee, aswell asbobwhite quailand Americarwoodcock.

Saplingo smallpole sizestandsbetween10-20 yearsold maybe usedby blackandwhite, Kentucky andworm-eating
warblers.Polesizeto mediumsizetrees (20-60 years)tend to be usedby canopynesterssuchasscarlettanagerswood
thrushes,andgroundnesterssuchasovenbirdsandblackandwhite warblers.

Mature standsof 60-125+yearsof ageare usedby birds suchasthe wood thrush, Acadianflycatcher,ovenbird,worm
eatingwarbler,andscarlettanager.

Aswoodlandstandsage,they constantlylosetreesto shadingjnsects diseasegtc. Thedeadanddyingtreesprovide
habitat for cavitynesterssuchaswoodpeckersnuthatches titmice, andcreepers.

Thus,evenagemanagemenhasthe potentialto providealargevariety of ageclasseghat canmeetthe needsof a
variety of wildlife species.

While there are manymethodsto opena standto sunlight,clearcutting andshelterwood harvestingare the most
common.Clearcutting is a practicethat opensthe standall at once.Regeneratiorviaclearcutting requiresthere be
sufficientoak seedlingor advancedegenerationpresent.Minustheseseedlingsplantingmaybe necessaryollowing
clearcutting.

Shelterwood harvestsare one way of encouragingeedlingproductionprior to a clearcut. Shelterwood harvests
includeseveralthinningsdone prior to the final clearcut. If the shelterwood is done correctly,the treesleft after the
thinningswill provideseedandthe forestwill be openenoughto allow sunlightto reachthe forestfloor. Thetreesleft
will alsohelp provideshadethat limits the growth of undesirableor invasiveplant speciesThismethod cantake many
yearsto createthe nextoak standand mayneedmechanicabr fire disturbanceto keepout undesirablespeciesAfter
sufficientseedlingor advancedegenerationis present,the standneedsto havethe overstoryremovedto successfully
regeneratethe oakstand.

Fireis an effectiveandinexpensivaool that hasalong history of useand continuesto be studiedin managingoak
stands.Occasionaburning of the leaflayerin the woodswill kill or damagethin barkedspeciessuchashackberry,
ironwood, elm, ash,bitternut hickory,andbasswoodFirewill exposemineralsoiland openup the groundto sunlight.
Theseconditionsfavorthe naturalregenerationof oak. Dependingon the extent of root systemdevelopment,someoak
seedlingswill tolerate fire better than others,but asawhole,oakstolerate fire better than other tree speciesThetop of
an oakseedlingoften will die backfollowingfire, but the roots will sendup new growth soonthereafter.
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Standl: 61.8acre
Site Description:
Thisstandfacesnortheastandis at the edgeof cropfield.

WoodlandDescription

Theoverstoryis composedorimarily of poleto smallsawtimbersizebur oak,with occasionalargewolf masttrees. It
alsocomprisesf elm, hackberry bitternut hickory,ash,in the overstory.Regenerations mostlyelm, hackberryand
bitternut hickory.

ManagementRecommendations:

Weedtree removalandcroptree release(CTRalongwith a prescribedburnto help encouragenakregeneration.The
weedingand ctr would actasafirst phaseof a shelterwoodharvestsystem with the overstoryremovedl12-15years
from whenthe first work is done,while leavingthe wolf treesfor mastandwildlife needs.Thiswould be agoodareato
burnto establisha quality bur oakwoodland.Theareashouldbe burnedseveralimes,in orderto haveundesirable
specieilledin the understory.Yeardater when oakregenerationis mature enoughanda harvesthasbeendone,a
periodicprescribedoburn shouldbe put in placeto help control undesirablesvithout hurting the overstorystems.

Stand2: 92.3acres
Site Description:
Southandeastfacingslopeon the eastboundaryof the property.

WoodlandDescription:
Theoverstoryis composedf pole-smallsawlogbur oak, Kentuckycoffeetree, hackberry elm andashandscattered
largertrees.Understoryis mostly elm, bitternut hickoryandironwood.

ManagementRecommendations:

A shelterwoodsystemof managemento encouragehe developmentof advancedakregenerationisrecommended.
Overmatureandlower quality treesin the overstorywould be harvestedand undesirabletreesin the understorywould
be killed andtreated with herbicideto preventsprouting.A burn would be desirableafter stemshavebeendeteriorated
enoughto burn. Thisshouldallow adequatesunlightto the forestfloor to enhancenaturalregenerationand
developmentof oakin the understory.In 10-15 yearsthe overstoryin areaswith goodoakregenerationwould havethe
overstoryremovedto providefull sunlightto the youngoak,which canpersistin partial shadefor a short period but
whichneedfull sunlightfor optimum growth and survival.

Stand3: 78.4acres
Site Description:
Thisareais northeastfacinghillsideto avalley.

WoodlandDescription:

It isa secondgenerationmulti-stem bur oak standwith a mature draw of bottomland hardwoodswith pocketsof
walnut. Thereare alsoscatteredbur oakmasttreesand somepocketsof earlysuccessionatlm stands.Sizesangefrom
poleto largesawlog.Theoverstoryconsistgrimarily of pole sizedto smallsawlogbur oakand walnut, with the
remainingoverstoryconsistingof bitternut hickory,elm, hackberryand basswoodanda few scatteredcottonwoodsand
Kentuckycoffeetree, greenash.Thereare somepocketsof nicewalnut, somedecliningoaksand nicelyscatteredwolf
treesthroughoutthe area.Mid-story is primarily elm, bitternut hickory,ash,andironwood, with verydense(up to
12,000stems/acre)l-4¢ diametersand up to 8¢ diameterin someplacesironwood,andbitternut hickorypoles.
Understoryspeciesare loadedwith denselronwood(upto 10,000seedlinggper acre),Bitternut Hickory,PricklyAsh,
Dogwood,GooseberryRaspberryand sedges.

ManagementRecommendations:

Work towardsgettinggoodoakandwalnut regenerationestablishedn the standfor the future isthe mainobjective.
Thiswould be done by weedingout the shadetolerant bitternut hickoryandironwood out of the stand,to allow sunlight
to the forestfloor to allow oakandwalnutto regenerate It would be doneasa croptree release(CTR Croptreeswill
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be desirablespecieswith goodform andlackof significantdefect. Treeswith crownsthat are touchingor overtopping
the crown of the croptreeswill be killed by felling or doublegirdlingand chemicalcontrol. Speciesormallyselectedas
croptreesarewalnut, bur oak,elm, Kentuckycoffeetree, or ash.Speciegliversityis encouragedn selectingcroptrees.
Selectiveharvestof someof the mostmature treescouldbe beneficialafter regenerationis establishedLotsof
potential for managingor dentrees(cullanddecliningtrees),might alsoconsidertype convertingsomeof theseareas
or possiblytakingadvantageof someof the openingsfor shrubplantingsor diversityplantingsomemore specief oak
for amore diversefood source.Removabf the mid-story and understoryironwood andbitternut hickorywould help
promote oakregenerationand understorydevelopment.Continueto utilizefire to discouragdaronwood andhackberry
regenerationon fall burnson a 3-7-yearrotation asthis standhasagreatleaflitter to carryfire. Leavesnagdor wildlife
use,identify decliningoak patchesandtreat them asgroupopeningsfor re-plantingor for naturalregeneration.One
areais heavyin sawlogwalnutsand walnut polesand couldbe harvestedto payfor someof the timber stand
improvement(TS) work in the area.
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Woodland Stand 16




Stand16:10.4acres
Site Description:
Thisstandis on aridge andsideslopesalongwestboundaryon the north end of the area.

WoodlandDescription:
Theoverstoryis composedprimarily of smallsawlogsizebur oak, red oak,and hickorywith elm, hickory,basswoodand
ironwood understoryandverylittle desirableregeneration.

ManagementRecommendations:

A shelterwoodsystemof managemento encouragehe developmentof advancedakregenerationisrecommended.
Overmatureandlower quality treesin the overstorywould be harvestedand undesirabletreesin the understorywould
be killed andtreated with herbicideto preventsprouting.Thisshouldallow adequatesunlightto the forestfloor to
enhancenaturalregenerationand developmentof oakin the understory.In 5-7-yearsthe overstoryin areaswith good
oakregenerationwould be clearcutto providefull sunlightto the youngoak,which canpersistin partial shadefor a
short period but which needfull sunlightfor optimum growth and survival.
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