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Objectives

ÅDescribe history of fire across Midwestern 

region

ïHistoric role of fire

ïModern uses of fire

ÅMajor management issues

ïEnhancing oak forest health for wildlife 

dependent on hard mast acorns

ïInteragency coordination to increase 

mosaic

ïRestoring grassy woodlands for songbirds, 

insects, and biodiversity

ïReducing spread of invasive species

ïFostering Public Acceptance of Rx fire



Introduction

ÅI speak to you from the 

prehistoric landscape known as 

the American Bottom

ÅSimilar landscape all the way 

north into the Driftless area

ÅIn the Midwestern US, many 

accept the role of pre-historic 

native fire in maintaining prairie 

and savanna woodland systems

ÅNearly all early references to fire 

suggest native influence along 

with local edaphic factors 

influenced vegetation mosaic



Native American Uses of Fire

Å 70-120 documented uses of fire in 
North American tribes

Å Reduce rattlesnake populations

Å Encourage berry and browse 
production

Å Lure deer into hunting range

Å Reduce understory debris to aid 
movement

Å Expose acorns on ground for 
collection

Å Drive game for hunting

Å Clear and maintain living space & 

fields 

Å Encourage resprouting species

Å Deny forage to other groups

Å Reduce unwanted species

Å Girdle trees for felling

Å Warfare

Sources: Maxwell 1910, Day 1953, Doolittle 2004, 

McClain et al 2021



ÅLandscape Patterns

ïCentral Hardwoods

ïDry, exposed uplands

ïMoist, bottomlands

ïPrairie-forest ecotone

ïFrequent surface fires

ÅHistoric Range of Variability

ïcontinuum from prairie- 

woodland - forest driven by 

topography, hydrology, and 

human fire effects



Historic Midwestern 

Landscape
ÅDisturbance oriented vegetation
ïShortleaf pine-oak forests across Ozarks

ïGlades, barrens, and savanna

ïOak-hickory woodlands

ÅHuman and natural disturbances
ïDiachronic Resource extraction

ïLow incidence of lightning fire

ïGlaze events & periodic drought

ÅHighly valued wildlife habitat 
ïMultiple niches across continuum

ïRecognized diversity of ground flora



Forests at Settlement

ÅGeneral Land Office Surveys

ïWitness tree analysis suggests 
oak-hickory dominance w low 
maple density 

ïHistoric accounts attest to heavy, 
localized burning and clearing 
maintenance activities

ÅCommonly used terms indicate open, 
burned over conditions:

ïFire blackened soil

ïBurnt timber or prairie

ïIndian cabins

ïOld fields

Åñby the industry of the Indians (the 
land is) very open and clear of 
woodsò

Åñopen in spacious plainsò

Thomas-Van Gundy et al. 2020

https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fbioone.org%2Fjournals%2Fthe-american-midland-naturalist%2Fvolume-183%2Fissue-1%2F19-030%2FVisualizing-the-Ecological-Importance-of-pre-Euro-American-Settlement-Fire%2F10.1637%2F19-030.full&data=05%7C01%7Cruffner%40siu.edu%7Cb3640b2a380d45b7b53408db50915fae%7Cd57a98e7744d43f9bc9108de1ff3710d%7C0%7C0%7C638192357586402658%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=Kp5RXvTgozFWwkmgts1k1r%2F7PKOY%2Fc2UKcYXSpQxlTQ%3D&reserved=0


Oak Adaptations to 

fire and xeric sites

ÅFire Adaptations
ïThick corky bark

ïResprouting ability

ïCompartmentalization of scars

ïMineral soil exposed following fire 

excellent for acorn germination

ï Later successional species reduced in 

number

ÅDrought Adaptations
ïDeep tap roots

ïXeromorphic leaves

ïOsmotic adjustment of leaf potential



Oak Regeneration Hypotheses

Fire-oak hypothesis

(Abrams 1992 ; Arthur et al. 2012)

Multiple interacting ecosystem 
drivers hypothesis

(McEwan et al. 2011)



Forest Development History

ÅDisturbance Regime I (<1810)

ïFire return interval ~15-35 y

ÅDisturbance Regime II (1810 ï 

1930)

ïFire return interval ~8-15 y

ïOften as low as ~1-3.5 y

ÅDisturbance Regime III 

(1930>Present)

ïNear total Fire suppression

ïFire free interval >85 yr

Fralish, JS and TG McArdle. 2009. Forest dynamics across three century-length disturbance regimes in 

the Illinois Ozark hills. The American Midland Naturalist. 162:418-449. 



Euro-American settlement: 

 (1810-1930)

Å Increased level of fire, grazing, and timber cutting

Å Current forest overstory established from mid to late 19th century through early 20th century

Å Oak-hickory increased on all slope positions



Shoal Creek Composite Fire History
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Post-settlement Fire History of the Central 

Hardwood Region (1880-1940)

MFI=3.6 yrs 

Missouri Ozarks
Guyette and Dey 1991

MFI=2.1 yrs 

southern Indiana
Guyette et al. 2003

MFI=2.1 yrs southern 

Ohio / Cumberland 

Plateau 
McEwan et al. 2007

MFI=1.7  yrs 

southern Illinois
Nelson et al. 2008

MFI=2.8  yrs 

southern Illinois
Harris 2011



Disturbance Regime III 

(Post 1930)
ÅFire suppression

ÅReduced cutting intensity

ÅReduced grazing pressure

ÅALL result in:

ïGreatly increased trees per acre~ 

stand density

ïShift away from oak hickory to maple 

beech, elm and gum

ïMesophication (Nowacki and Abrams 

2008)



Old-Growth Age-Diameter Second-Growth Age-Diameter

0

10

20

30

40

50

60

70

80

90

100

1840 1870 1900 1930 1960 1990 2020

D
ia

m
e
te

r 
(c

m
)

A
Acer

Carya

Cercis

Cornus

Fraxin
us

0

10

20

30

40

50

60

70

80

90

100

1840 1870 1900 1930 1960 1990 2020

D
ia

m
e
te

r 
(c

m
)

A Acer

Carya

Cercis

Cornus

Fraxinu
s
Juglans

Kleiman 2023 Otey-Grisley NP MS Thesis



Current Forest Composition

Å+150 yr mixed oak 
overstory

Å75 yr of woody 
encroachment 

ÅLoss of 

ïOpen condition and 
high light dynamics

ïGrassy-herbaceous 
understory

ïUnique and valuable 
habitat

ïT & E species



2001 Pat Brose-Bringing Fire Back



Historic Fire   Modern Fire


