Mapping pyrophilic percentage
across the northeastern United States
using witness trees
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Objective
® Convert witnhess-tree data into maps
that reflect the importance of fire in

presettlement landscapes.

Why?

& Establish where fire was a major
ecological driver (and where it
wasn’t) for ecosystem restoration,
disturbance-based forestry, and land

management planning.



Study Area

® Northeastern United States, with
focus on 5 national forests

Methods

® Spatially compile witness-tree data
(metes-and bounds)

® Categorize witnhess trees by
pyrogenicity (fire relations)

® Apply kriging to point data to create
pyrophilic percentage maps



Techniqgue was developed on the
Monongahela National Forest, West Virginia, USA.
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The use of witness trees as pyro-indicators for mapping past fire
conditions
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Witnhess-tree categorization

Pyrophobic
Traits: Thick bark, sprouters, xerophytic, Traits: Thin bark, shallow roots, mesophytic,
fire-encouraging leaves, early seral fire-discouraging leaves, late seral
Carya Hickory Abies Balsam fir, fir, balsam
Castanea Chestnut Acer Maple
Cornus Dogwood Betula Birch
Juniperus Red cedar, cedar Carpinus/Ostrya  Hornbeam, ironwood
Nyssa Blackgum, gum Fagus American beech
Pinus Pine Fraxinus Ash
Populus Aspen, cottonwood Juglans Butternut, walnut
Quercus Oak Liriodendron Yellow-poplar, tulip tree
Robinia Locust Magnolia Magnolia, cucumber
Sassafras Sassafras Picea Red spruce, spruce, yew pine
Plantanus Sycamore
Prunus Black or wild cherry
Salix Willow
Taxus Yew
Tilia Basswood, white lynn, lin
Tsuga Hemlock, hemlock-spruce
Ulmus Elm




Witness-tree data
(1752-1899 surveys)

Pyrophilic percentage =

# of pyrophilic trees , 19g
total # of trees

. Category of . No. in study area
witness tree point

No. of 1-tree points 7,710
No. of 2-tree points 5,451

1,016
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24
:

No. of exclusively
pyrophilic points
No. of mixed points

No. of exclusively
pyrophobic points

Total no. of points

(a) Pyrophobic pts

(b) Pyrophilic pts
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Apply pyrophilic percentage
techique to four northeastern
National Forests
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Allegheny National Forest
1790-1889 surveys; 3,003 witness trees
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Pyrophilic percent
o Allegheny National Forest

C{Q Allegheny NF

B N R kM




Pyrophilic
0-10
11-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90

91-100
* Native Am. site

CQ Allegheny NF

Goschgoschu

percent

Allegheny National Forest

Buckaloons Conewang

Lawunakhannek
schgoschunk

%oschgoschunk

Genesinguhta

*

Jenuchshadeg

*

[ e O aaees—— G

40




Finger Lakes National Forest

1790-1796 surveys
585 witness trees
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Finger Lakes National Forest

Pyrophilic percent
0-10
11-20
21-30
31-40
41-50
51-60
61-70
71-80
81-90
91-100

C3 Finger Lakes NF




Finger Lakes National Forest ryropniic percent
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Green Mtn. National Forest

1770-1870 surveys
1,007 witness trees
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Green Mtn. National Forest
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Green Mtn. National Forest ryropniic percent
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® pyrophobe

® pyrophile

White Mtn. National Forest
1751-1798 surveys; 748 witness trees
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Pyrophilic percent
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moeierereent . White Mtn. National Forest

11-20
21-30
31-40
41-50
51-60
61-70

71-80

81-90

91-100
* Native Am. site
CQ Whnite Mountain NF

Coosuc

*

Pequaket

Intervale

Ossipee

Winnepesaukee

*

N N E— ki
0 5 10 20 30 40




Pyrophilic percent 3 # .
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Conclusions

* Kriging proved effective in converting witness-tree point
data into spatial covers depicting fire importance.

* Fire was formerly most important in the western-most
National Forest (Allegheny) and decreased eastward.

* Fire regimes were closely associated with Native American
settlements and travel corridors on the Allegheny and
Finger Lakes national forests. No association on National
Forests farther east (Green Mtn. and White Mtn.).

* Two distinct fire regimes occur in the Northeast divided by
the “Tension Zone Line”

¥ Pyrophobic conifer-northern hardwood system (north)

& Pyrophilic oak-pine system (south)



? Questions ?




