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History of Oak in Indiana

3000 - 4000 years ago – Xerothermic period
Oaks expand to north and east
Northern conifers and hardwoods retreat

Cooling period where oak dominance weakened

1000 years ago climates begin warming again
Xerothermic period
Oak distribution much like that of today

300 - 700 years ago – “little ice age”
North and west of the Ohio River, Oak and Yellow 
Poplar relentlessly invaded by mesic species



Pre-European Oak Forests



The current dominance of 
oak?

Oak species…have been maintained largely through 
disturbance through human activities (Parker and 
Ruffner 2004, Parker 1997, and Jenkins and Parker 
2000)

Oak evolved in conjunction with Native American’s use of 
fire and clearing for agriculture prior to the 1800’s.

Native American agriculture, burning, and resource 
extraction could have converted maple–beech–
hemlock to oak–hickory–chestnut, or at least 
reinforced the dominance of this forest type (Bryan A. 
Black, Charles M. Ruffner, and Marc D. Abrams 2006)



Many of the oak dominated forest across the state are 
due to the  widespread disturbance caused by settlers 
in the late 1800’s and early 1900’s.

Logging, farming, grazing, and burning reduced species 
competition and favored oaks.



So why is oak important?



The importance of oak to… 
Natural Diversity



Natural Forest Communities

Indiana Natural Areas Community Classification 
System (Jacquart, Homoya, and Casebere 2002) 
includes 12 forest community types in Indiana. 

• Dry upland forest
• Dry-mesic forest
• Mesic upland forest
• Mesic floodplain forest
• Wet-mesic floodplain forest
• Wet floodplain forest
• Bluegrass till plain flatwoods
• Boreal flatwoods
• Central till plain flatwoods
• Dry flatwoods
• Sand flatwoods
• Southwestern lowland mesic flatwoods



Composition and Diversity 
of  Oak Forests

1816 – 1966 Natural Feature of Indiana - Chapter 16 - Plant 
Communities, Petty and MT Jackson

The most prominent herbaceous representation in the beech-
maple forest occurs in the spring, while in the oak-hickory 
type herbaceous flowers are more prominent in late summer 
and autumn. Also, oak-hickory forest have from 45 – 50% 
more herbaceous species than beech-maple.

Oak-hickory forests dominate 32% of the state’s forestland







The importance of oak to … 
wildlife

Acorns are the most 
important wildlife 
food in deciduous 
forest of North 
America (Solomon 
et al 1980, 
Thompson and 
Dressecker 1997)

Acorns provide an 
energy rich food 
supply during the 
winter.



Wildlife and Oak Forests

Scott Stoleson, Susan Stout & Pat Brose
USFS - Northeastern Research Station
Irvine, PA



Acorns in Wildlife Diets

White-tailed deer: consumed average of 1 
kg                   (2.2 pounds) 
acorns/deer/day in Autumn, in VA

Deer:  more than 50% of Spring diet in NH

Deer: 40% of time in oaks in good mast 
yrs,  less than 5% in poor mast years

In the United States, at least 96 animals 
feed on oaks (acorns, twigs, buds or 
bark)
-American Wildlife & Plants: A Guide to 
Wildlife Food Habits



Diet Preferences of 
Squirrels

Acorns are second-most 
preferred food

Most-preferred foods are 
hickories and walnuts: 
higher protein, fats, and 
ME

But, acorns usually are 
majority of diet

Faster handling time for 
acorns make them 
preferred in winter



Importance of Acorns to Wildlife

Forest rodent population 
density tied to acorn 
production in previous fall

Acorn crop influences deer 
weight, survival, and 
reproduction the following 
year



Oaks as Wildlife Habitat

Oaks provide many benefits to wildlife apart 
from acorn production: browse, shelter, 
habitat structure, nutrients

Growing evidence that oak forests may provide 
better habitat even for species that don’t eat 
acorns

28 species of cavity nesting birds benefit from Oak
-Hardin and Evans 1997



Oaks as Wildlife Habitat:
Bird Diversity in Oak vs. Maple Forests

•Species richness higher 
in oak Fall, Winter, 
Spring

•More Spring migrants in 
oak 

•More resident birds in 
oak

•24 of 25 bird species 
more common in oak in 
all seasons
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From: Rodewald & Abrams, 2002, Forest Science 48:267-272

Study compared seasonal bird abundance 
between mature oak and maple stands.



Oaks as Wildlife Habitat:
Cerulean Warbler habitat use in northwestern 
Pennsylvania

Neotropical Migrant

Breeds in mature deciduous 
forests

Population declines greater than 
70% since 1966

Although F&WS decided not to 
list, lots of conservation 
concern



Cerulean Warbler habitat use in 
northwestern Pennsylvania: Implications

BA of black, white, & red oak best predictors of CW 
occurrence in NW PA

Negatively associated with canopy maples

Population declines of this mature forest species coincide 
with increases in extent and maturity of forests (but)

CW declines also coincide with declines in dominance of 
oak, increases in red maple 



Cerulean Warbler habitat use in 
northwestern Pennsylvania by forest type
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From: Stoleson, Cerulean Warbler Habitat Use in an Oak-Northern
Hardwoods Transition Zone: Implications for Management, 14th Central
Hardwoods Forest Conference



Oaks as Wildlife Habitat:
Quality of litter in vernal pools for amphibians

Experimentally created 
vernal pools w/ 
bottoms of oak, maple 
leaves
– Litter provides 

almost all 
nutrients

Compared growth rates 
of amphibian larvae 
raised in vernal pools

Oak litter Maple litter

From Rubbo & Kiesecker, 2004, Ecology 85 (9).



The importance of oak to 
…Insects

S V E N - E R I K  S P I C H I G E R – Pennsylvania 
Department of Conservation and Natural Resources, 

Bureau of Forestry, Division of Forest Pest Management



CONSERVATIVE ESTIMATE 
269 SPECIES

FLOWERS / BUDS - 46

SEED - 11

ROOTS - 7

WOOD / TRUNK - 64

BRANCHES / TWIGS - 8

BARK / PHLOEM - 25

FOLIAGE - 119



The importance of oak to 
…foresters

Forester – One who is trained in the science 
and art of managing forests

Foresters have been managing oak for a long 
time and the oak regeneration problem is not 
new.  



Report on Forestry, submitted to 
congress by The Commissioner of 
Agriculture, “Upon the beech and its 
uses.” 1882

The final cutting should…be mainly made for the best 
interest of the oak. It will often happen, 
notwithstanding every precaution, that in these 
cuttings for regenerating the forests, the young 
beeches will crowd upon the oaks, and occupy too 
much of the land. 

When this happens…we should endeavor, by artificial 
means, to restore the proportions by bringing acorns 
from other parts of the forests …scattering or planting 
them about where needed.

If this cannot be done the same year…it would then be 
better to obtain young oaks three or four years old, and 
plant them among the beeches, cutting them down to 
the root at the time of planting as to compel the roots 
to send up a strong shoot to the level of the young 
beech tree.



1816 – 1966 Natural Features of 
Indiana

1816 – 1966 Natural Feature of Indiana - Chapter 16 - Plant 
Communities, Petty and MT Jackson

It seems evident that the oak-hickory forest at the time of 
European immigration were generally undergoing a 
gradual replacement by more mesic species.

It is common today to find mature oak-hickory stands with 
maple and beech reproduction in the understory. The 
reverse does not occur. Selective cutting of the oak 
timber from settlement to the present has simply 
augmented the natural replacement process.

In Indiana, oak-hickory dominated communities are in 
sensitive balance with both beech-maple and western 
mesophytic types.



Proceedings Regenerating Oaks in Upland 
Hardwood  Forests – The 1979 John S. Wright 
Forestry Conference – Purdue University 1979

The 1979 John S. Wright Forestry Conference was devoted to 
the topic “Regenerating Oaks in Upland Hardwood Forests” 
because of concern for the general lack of oak regeneration 
throughout the Eastern United States.

An Overview of Oak Regeneration Problems – Clair Merritt, 
Purdue

“Advance regeneration must be present for clearcutting to be 
successful…the attainment of sufficient advance 
reproduction before release is a major stumbling block.”

“…shelterwood would be a desirable reproduction method.”

“I am nevertheless going to hazard a prediction about the 
future. My feeling is that we are not likely to achieve a quick 
“breakthrough” in oak management. I believe that it is going 
to take the combined efforts of many dedicated scientists 
working over significant periods of time to learn how to 
manage oak.”



The importance of oak to … 
people

Over 1/3 of the 348 million board feet of logs milled 
in Indiana in 2000 were oak species

The Hardwood Industry employees 54,000 people 
with an annual payroll of $1.4 billion (Bratkovich 
et al 2004)

Over 5000 products made from wood!



Oak is Important…

As a component of diverse natural forests – 11 of 
12 forest types in Indiana

As wildlife food – for over 90 species

As wildlife habitat and structure – for game and 
non-game species

For insects, amphibians and other creatures –
269 insects and the biotic systems that 
support a variety of life forms

And for forest industry, people in general, and all 
the products derived from oak



Oak is Important to foresters 
and the forestry profession

Before After



So when you are working in the 
woods or sitting in the office, 



Don’t forget about the 
importance of oak!


