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Oak is a fire-dependent,
drought-tolerant genus that

pOssess various adaptations...

¢ Thick bark (fire protection)
Able compartmentalizer (fire injury)
Aggressive sprouter (fire-based reproductive strategy)
Opportunistic: responds favorably to disturbance
Fuel characteristics(fire promotion)
- Water efficient (drought resistance)
- tap roots exploit deep H,O sources

- osmotic adjustment: extract H,O from dry soils
- xeromorphic leaves minimizes H,O loss
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The Demise of Fire and
“Mesophication” of Forests
in the Eastern United States

GREGORY J. NOWACKI AND MARC D. ABRAMS

A diverse array of fire-adapted plant communities once covered the eastern United States. European settlement greatly altered fire regimes, often
mcreas mqu occurTence (e worthern hardwoods) or substantially decrec asing it (e.g., in ;,;J{U,;\.P,ﬂ,w LN "”‘-‘"“"”"”“”N these changes, fire
suppression policie i:mmmm around the 19205, greatly reduced fire throughout the East, with profound ecological consequences. Fire-maintained
open lands converted to closed-canopy forests. As a result :gf.I‘.imn}‘ shade-tolerant, fire-sensitive plants began place heliophytic (sun-loving),
fire- rui.‘:‘mn;ﬂhlnh A positi back cycle—which we term “mesophication”—ensued, whereby microenviro ttal conditions (cool, damp, and
shaded conditions; less flammable fuel beds) continually improve for shade-tolerant me: sophytic species and deteriorate for shade-intolerant,
fire-adapred spe thf communities are mm’u;\;wn), rapid compositional and structural changes, sc with no ecological antecedent.
Stand-level species richne cclining, and will decline further, as numerous fire-adapted plants are replaced by a limited set of shade-tolerant,
fire-sensitive species. As this process continues, the effort and cost required to restore fire-adapted ecosystems escalate rapidly.
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Area burned in the eastern U.S.*

Post-WWII deployment
of men and equipment
to fight fires
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* States from Minnesota to Louisiana eastward.




Fire Importance

Decreased flammability
due to mesophytic litter &
cool, humid microclimate

Fire suppression; Dramatic increase
canopy closure; of shade-tolerant,

increased shade mesophytic trees
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Structural Changes: Presettlement (1806-07) to Modern (1970s)
Fralish et al. 1991

Vegetation
Type/Site

Oak-hardwoods
(terrace)

Oak forest
(low north slope)

Oak forest
(high north slope)

Oak forest
(ridgetop)

Oak forest
(rocky south
slope)

Oak forest
(south slope)

Presettlement
Structure

Density = 155 trees/ha
QMD =42 cm
BA =22 sq m/ha

Density = 146 trees/ha
QMD =36 cm
BA =15 sq m/ha

Density = 144 trees/ha
QMD =36 cm
BA =14 sq m/ha

Density = 127 trees/ha
QMD =38 cm
BA =14 sq m/ha

Density = 125 trees/ha
QMD =30 cm
BA =9 sq m/ha

Density = 144 trees/ha
QMD =36 cm
BA =16 sq m/ha

Modern Structure

Density = 457, 311 trees/ha
QMD =23, 35cm
BA = 20, 30 sq m/ha

Density = 438, 345 trees/ha
QMD =26, 32 cm
BA = 24, 28 sq m/ha

Density = 425, 377 trees/ha
QMD = 25,30 cm
BA = 20, 26 sq m/ha

Density = 487, NG trees/ha
QMD =25, NG cm
BA =24, 20 sq m/ha

Density = 650, 393 trees/ha
QMD =17, 22 cm
BA =15, 15 sq m/ha

Density = 506, 415 trees/ha
QMD =22, 25 cm
BA =16, 21 sq m/ha

Change

A tree density
V¥ mean diameter

A tree density
V¥ mean diameter
A basal area

A tree density
V¥ mean diameter
A basal area

A tree density
V¥ mean diameter
A basal area

A tree density
V¥ mean diameter
A basal area

A tree density
V¥V mean diameter
A basal area




Mesic uplands
a) With fire — historic conditions b) Without fire — early phases
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Xeric uplands

a) With fire — historic conditions
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The demise of fire
has been ubiquitous
over the eastern U.S.

leading to dire
ecological problems
iIn most locations.
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Presettlement: Oak-Pine-Chestnut-Hickory

Fire
LML ARARAAARIAA  MAAALL A

Exploitation: 17/5-1900

Pines selectively removed
Hardwoods coppicing

Pennsylvania Fires

Year  Acres
1908 407,700
N
Modern: 1900-today T

1913-19 108,155
Chestnut blight

1920-29 72,378
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mte 8| 1940-49 21,158
1950-59 12,784
1960-69 8,634
1970-79 3,240
1980-89 3,388




Oak succession and habitat changes (Rodewald & Abrams 2002)

D .
Present Future>>>

Disturbance-mediated accelerated succession (Abrams & Nowacki 1992)
Or simply what happens if stands are

harvested in their current state!



Western Star Oak Flatwoods
Houston/Rolla RD, Mark Twain NF
Thinned, burnd
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Typical present-day conditions: Restored (thin & 5 burns over 15 yrs):
e Continuous canopy; high density e Open canopy; historic density
e Shaded understory ¢ High-light conditions
e Depauperate ground flora e Robust & diverse ground flora

e Deep leaf litter * Negligible leaf litter




Conclusions

» Oak is a pyrogenic (fire-dependent) genus
based on tree life histories and physiological
characteristics.

» Fire formerly played a significant role
throughout the East!

» Fire suppression efforts over the last century
have been extremely effective — to the
detriment of fire-dependent plant communities.



Conclusions (cont.)

» Fire suppression has had cascading effects,
changing openlands to closed forests and aIIowmg
fire-sensitive, shade-tolerant species to prosper
(esp. maples) at the expense of oaks.

» Prescribed burning and thinning is needed in
order to maintain oak communities (including
attendant ground flora!).

» Opportunities for restoring pyrogenic ecosystems
are rapidly waning...



