

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Fire frequency indicator community - plant community limited to a specific fire frequency regime
(such as canebrake, which reached its best development with fire-return intervals of 2-5
years). Can be used to map original landscape fire regime where remnants or historic
records exist.

Fire frequency indicator species - plant species limited to a specific fire regime (as 1-3 years, 4-6
years, etc.). Can be used to map original landscape fire regime where the indicator species
remain, or where herbarium or other historic records exist.

Fire frequency gradient - change in fire frequency across a fire-tension zone, where a gradient of
topography, soil texture, or soil moisture, reduces intensity of fire as the fire moves along
the gradient. Fires originating from the frequent-fire end of the gradient will penetrate
different distances into the gradient toward its fire-sheltered end before going out (see fire
effects gradient, which subsumes effects of both frequency and intensity).

Fire inhibitor species - species with adaptations in litter, plant growth form, or plant part structure
or chemistry which inhibit spread of fire or enhancement of fire intensity.

Fire-refugial species - species like beech, which, in a frequent-fire landscape, are confined to
naturally fire-infrequent or fire-free sites.

Fire regime types — classification of fire regimes using parameters of fire behavior such as
periodicity (nonrandom or predictable, irregular, polycyclic), fire-return interval, season of
burn, ecological fire effects, and typical rate of spread.

Fire resistant community - community with collective characteristics which offer little fuel for
spread or intensity of fire (high canopy, lack of shrub and herb layers, rapidly flattening and
decomposing litter.

Fire resistant species - species like most pines and oaks with adaptations like thick bark and rapid
self-pruning that resist damage from understory fires.

Fire-return interval - time between fires on a specific site or in a specific community type. Usually
expressed as the mean fire-return interval (MFRI).

Fire severity — fire behavior characterized by probability of ignition, rate of fire spread, and potential
for fire to spread up bark of trees, spot ahead and crown.

Fire shadow - area on the downwind side of a body of water or other natural firebreak, with fire-
infrequent vegetation in an otherwise frequent-fire landscape.

Fire sheltered - a site in a pyrophytic landscape where topographic or other factors do not eliminate

fire but reduce fire frequency or fire intensity below that of the surrounding landscape. Arn
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example would be an upland on the downwind side of a ravine containing wetland
vegetation that slowed or sometimes topped the passage of fire.

Fire spread - the rate of fire flow.

Fire tension zone - the regions between fire-exposed and naturally fire-protected parts of the
landscape. Local fire-tension zones may separate disparate vegetation types only a few
meters apart. In regional fire tension zones, fire frequency may decline gradually over
several kilometers in a flat landscape where fire can only approach from one direction.

Fireline intensity — amount of heat released at head of fire, expressed in BTUs/ft/sec.

Fireshed ~ region around a natural area having vegetation that may lead fires into the natural area.
(Proposed by Andrew G. Windisch at Tall Timbers Fire Ecology Conference No. 17, 1989.

He proposed protecting the contiguous vegetation for its ability to promote burning. )

Forest - community with a closed or nearly closed tree canopy. Usually applies to naturally fire-
protected communities, or communities that experience only light surface fires, or
vegetation like jack pine, sand pine and white cedar, that experience catastrophic fires, but
with a fire-return interval of 25-300 years.

Flame length — length of flames at head of fire. Can vary from a few inches in a grass fire to 40 feet
in canbrake, to 1,000 feet in an upslope crown fire.

Frequency-dependent species or communities — plants that require fire at a particular frequency for
survival or full expression. Examples are Venus flytrap, which requires fire at 1-3 year
interval for survival, and canebrake which requires fire at 2-5 years intervals for maximum
stem density.

Fuel models ~ Fuels characterized by the fire carrier type, such as short grass. tall grass, forest litter,
or chaparral, and the expected fire behavior in each. The National Wildfire Coordinating
Group currently recognizes 12 fuel models.

Fuel species - principal species in a community which contribute to fire spread.

Fuel structure — arrangement of fuels in relation to flammability. The spatial arrangement affects
fire intensity: fuels that lie compactly will be less flammable than cross-stacked limbs and
twigs and light airy fuels such as pine needles draped over vegetation or dead limbs.

Fusain - fossil plant fragments charcoalized by fire at time of preservation. A component of coal
and sedimentary rocks characterized by black color, silky luster and fibrous texture. Fusain
is considered evidence of natural wildfires in the primeval forest (Calder et al. 1993, Jones

and Rowe 1999).
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Grass reduction fires — surface fires in light, airy fuel, predominantly grasses. Intensity varies with
density and length of grass.

Ground fire - fires in organic substrates such as peat (as opposed to surface fire in litter and other
fine fuel). Fire may burn down to expose mineral soil or may burn deeper than the seasonal
high water table during dry spells, initiating ponding later.

Ignition source — most fires in the presettlement landscape were intitiated by lightning or Native
Americans. Rare instances of spontaneous ignition (in dead marsh grasses) have been
reported, as well as fires ignited by volcanoes and sparks from fallling rocks.

Ladder fuels - fuels such as vines, dead twigs and dead pine needles draped on understory
hardwood limbs that may carry surface fire upward into the canopy.

Landscape fire ecology - is the study of physical and biological factors that control the frequency of
fire, the movement of fire in a landscape, and the effects of fire on vegetation and other
organisms.

Land surface form - a classification of topographic features according to 1) the percent of the
landscape that is flat or only gently sloping, 2) amount of local relief from the stream
bottoms to the ridge tops, and 3) whether the flat or only gently sloping parts are located on
uplands or in bottoms (Hammond (1964). This gives a way to draw boundaries between
parts of the landscape that have similarities in fire compartment size, density of fire filters,
and density of firebreaks. This permits mapping fire regimes of major geographic regions.

Marsh - wetlands dominated by emergent herbaceous vegetation, either grasses or broad-leaved
herbs. Only a few types will not bumn.

Mean Fire-Return Interval (MFRI) - the mean of the time between fires on a specific site or in a
specific community type, averaged over a long enough time to give the typical fire
frequency regime.

Mesophytic succession - the change, after removal of fire, from communities with only one or two
vegetation layers to multistoried woody vegetation with few herbs.

Mixed pine savanna - bilayered community with 2 or more pine species over a savanna herb layer

maintained by frequent fire. (Tree mixtures include any combination of Pinus palustris, P.

echinata, P. serotina and P. taeda, often with a minor component of oaks and hickories).
Nonpyrophytic communities - relatively fireproof vegetation such as tupelo swamps (Nyssa
aquatica), with standing water, isolated vegetation clumps above treeline, talus slopes, rock

outcrops, lava flows in the pioneer stages of succession, and barren deserts, playas and salt
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flats. This category also includes some arid land vegetation lacking sufficient fuel to carry
fire.

Obligate fire frequency — the fire frequency range upon which a plant species is dependent for its
survival.

Obligate pyrophyte - Plant species dependent upon fire for completion of its life cycle.

Oligopyric communities — Sites that ordinarily do not burn because of wetness or lack of fuel
continuity, but which may carry a fire under extraordinary conditions of wind or drought.

Pine marsh - bilayered fire community type of estuarine regions, usually dominated by loblolly pine

over a graminoid layer, commonly Carex hyalinolepis or Chasmanthium laxum, or pond
pine over a variety on marsh species, commonly including sawgrass.

Point fire frequency - the fire-retumn interval for a specific puint in the landscape. Usually obtained
from a point sample—the number of fire scars on a parucular tree. Point samples are
usually underestimates of fire frequency because it is unlikely that every fire will scar a
particular tree.

Pocosin - evergreen shrub bog. May occur on organic or wet mineral soils under a wide range of
fire-return intervals. Historically, and as used by Algonquian Indians, the term meant any
open, relatively treeless plant communities, especially those in wetlands.

Prairie - community consisting of an herb layer only, maintained free of trees and most other woody
vegetation by fire, soils with severe wet/drought cycle or a combination of the two (carries
implication of extensive area but is sometimes applied to treeless areas as small as 1 hectare
in the southeastern U.S.).

Presettlement fire frequency — In the western hemisphere, the prevailing fire return intervals at time
of European settlement. Presettlement fire frequency was a composite of fires resulting
from ignitions by Native Americans, against a background of lightning ignitions, which
varied greatly in different parts oif the presettlement landscape. Portions of the original
landscape can be identified where either ignition source was dominant.

Presettlement vegetation — in the western hemisphere, the natural vegetation which existed, under
natural fire regimes, at time of European settlement (ranging from 1565 in Florida to around
1890 in remote parts of the western U.S.).

Probability of ignition — the probability that a fire will continue to burn if an ignition source, such as

lightning, occurs. Calculated from fine fuel moisture, temperature and degree of shading.
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Pyrogenic, pyrogenicity - influence of vegetation on fire behavior, acting through factors like
ignitability of living vegetation, and characteristics of dead fuel produced by vegetation.

Pyrographic - relating to environmental and biotic factors contributing to fire flow, fire frequency
and fire intensity in the landscape.

Pyrographic map - a map depicting isopleths of fire frequency for the most fire-exposed parts of the
landscape. Based on soil maps or land surface form maps (Hammond 1964), taking into
account historical records, remnant fire vegetation, fire-frequency indicator species, fire
frequency indicator communities and natural firebreaks in the landscape.

Pyrographic method - (landscape fire ecology method) creating approximate presettlement
vegetation maps by first reconstructing presettlement fire regime and then reconstructing
natural vegetation on each soil series as it occurred under a fire regime like the original.

Pyrography - mapping fire frequency, fire behavior or fire vegetation in a landscape.

Pyromosaic - Shifting or stable mosaic of plant communities in which the dominant species in any
one patch depends upon conditions at time of last fire. For example, in southeastern
peatlands the same site may have had, in different decades or centuries, white cedar, pond
pine, bay forest, swamp black gum, baldcypress, or pond cypress, depending on whether the
level of the water table at time of fire caused the fire to remain on the surface, burn
shallowly into the peat, destroying the seed bank, or burn deeply, pooling water.

Pyrophoric - tendency of a fuel type to spontaneous combustion. Some materials like coal have a
temperature at which they will continue to heat spontaneously until combustion occurs (if
oxygen is present).

Pyrophytic landscape - landscape dominated by vegetation that owes its structure or species
composition to fire.

Pyrophytic species - plant species dependent on fire for completion of their life cycles (obligate) or
adapted to survival under natural fire regimes (facultative).

Pyrophytic woodland - (eastern U.S.) bilayered community with the tree canopy and herb layer
being the principal layers, the understory being kept clear of woody species by fire. Tree
cover may be up to 75%. Trees may be mixtures of oaks (especially post oak and
blackjack), hickories (especially Carya tomentosa, C. pallida, C. cordiformis) and pines
(especially shortleaf pine).

Pyrotone - the fire-tension zone between flammable upland vegetation and less flammable wetland

vegetation (term coined by Geoff Babb).
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Rate of spread -~ fire behavior, traditionally expressed as fire spread in chains per hour (66
feet/chain).

Savanna - (southeastern U.S.) bilayered community maintained by fire, with an open tree canopy
and an almost continuous herb layer. Tree cover may be up to 50%.

Shrub reduction fires — intense fires in shrub-dominated communities that reduce all stems to the
ground.

Site fire-return interval - the mean fire-return interval for a particular fire compartment. Usually
derived from a composite fire scar chronology of fire scar dates from several trees within the
fire compartment. This is the most ecologically useful estimate of fire frequency since it is
the actual rate of fire experienced by vegetation in a particular fire compartment (compare
point samples and area samples of fire frequency).

Stand-replacing fire - fires which kill trees to the ground. There are two types: crown fires and lethal
understory fires. Some camopy species are killed outright while others may resprout.

Surface fire - light fires in hardwood leaf litter, conifer litter, light grass and some forb
communities.

Understory reduction fires — fires in multistoried stands, intense enough to clear out everything in
the understory, including any subcanopy trees, but leave most canopy trees intact.

Understory thining fires - fires in multistoried stands which thin the shrub and subcanopy layers
without killing everything beneath the canopy.

Within-compartment fire effects - variation in fire frequency within a single compartment may be
predicted from comparing fire exposed points in the compartment with partially fire
sheltered points. Fire frequency and intensity can be expected to be higher on dry south
slopes and ridges, at points downwind from the prevailing fire season wind direction, and
points in the vicinity of a connector or window into another fire compartment—an
additional source of ignition. Fire frequency can be expected to be lower upwind, in
bottoms, in the fire shadow downwind from a stream or other firebreak, and in other places

accessible only to slower moving, backing fire.
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APPENDIX 2. FIRE FREQUENCY INDICATOR SPECIES AND FIRE
REGIMES OF SELECTED RARE AND COMMON FIRE DEPENDENT
SPECIES OF THE SOUTHEASTERN U.S.

The fire regimes below are a tentative classification for species with which [ have
experience in the field. Frequencies are based on recent fire history determined in 116
1/10 hectare plots and 352 stands of vegetation on particular soil series in an area ranging
from the James River in Virginia, south to the White Oak River in North Carolina.
Estimates of presettlement fire frequency were made in the field for each, based on local
fire compartment size and other landscape factors. Occasionally, historical references to
fire frequency were available. Also used were species lists and recent fire history for
about 30 stands on the Savannah River Site in South Carolina, as well as the plots cited
above in the Green Swamp, and studies of endangered and threatened plant species
carried out by the staff and contractors of the NC Plant Conservation Program.
Frequencies reported for MacBridea alba (Florida) and [liamna corei (Virginia) are based
on discussions with others. Species’ fire frequency requirements vary with soil texture,
site moisture and fertility status. The following estimates are for the most typical habitats

observed for each.

KEY:

R* — Rare species (for status refer to Walker 1993).

S — May require a combination of special, usually circumneutral, substrate as well as fire.
L — classification based on study by Lemon (1949).

N - not fire dependent.

Presettlement — Most common presettlement fire frequency range.

Tolerated — Range of frequerncies tolerated (some only on certain soils such as dry

sands).



Persists ~ Time that a species may persist after elimination of fire. This corresponds in

part to the extreme fire-infrequent range that a species may tolerate (some only on certain

soils).
COASTAL PLAIN AND SANDHILLS
May

Presettlement Tolerated Persist

Fire Fire After

Frequency  Frequency Last
SPECIES Range Range Fire
Aristida beyrichiana N 1-3 1-20 40
Aristida stricta N 1-3 1-20 40
Astragalus michauxii R* 1-3 1-6 15
Carex lutea R* 1-3 -3 20
Carphephorus bellidifolius N 1-3 1-20 50+
Cnidoscolus stimulosus N 1-3 1-20 25
Dionaea muscipula R* 1-3 1-4 7
Ilex glabra N 1-300+ 1-300+ 300+
Lespedeza hirta N 1-6 1-20 50+
Lysimachia asperulifolia R* 1-3 1-7 10
MacBridea alba R* 1-3 1-7 10
MacBridea caroliniana R* 1-3 1-7 10
Oxypolis canbyi R*, S 1-3 1-10 15
Parnassia caroliniana R* 1-3 1-7 12
Pinguicula pumila R* 1-3 1-6 10
Pinus palustris N 1-6 1-50 75
Pleea tenuifolia R* 1-3 1-15 25
Pyxidanthera barbulata N 1-3 1-20 50
Sarracenia flava N 1-3 1-10 20
Sarracenia minor R* 1-3 1-7 15
Schwalbea americana R* 1-3 1-6 10
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Solidago odora N 1-12 1-25 50+

Sporobolus curtissii L N 1-3 1-20 40
Sporobolus teretifolius 1-3 1-10 20
Tephrosia virginiana N 1-6 1-35 50+
Thalictrum cooleyi R*, S 1-3 1-10 15
PIEDMONT
Aster depauperatus R*, S 4-6 1-20 50
Aster georgianus R* 4-6 1-15 25
Echinacea laevigata R*, S 2-6 1-20 40
Eryngium yuccifolium N 1-6 1-7 20
Helianthus schweinitzii R* 4-6 1-15 35
Liatris graminifolia N 4-6 1-15 40
Liatris squarrulosa R* 4-6 1-15 25
(L. earlei)
Lithospermum canescens R*  4-6 1-15 25
Parthenium integrifolium 4-6 1-15 20
var. auriculatum R*
Quercus ilicifolia R* 4-6 4-20 60
Rhus michauxii R* 4-6 1-7 10
Silphium terebinthinaceum R* 4-6 1-15 20
Solidago ptarmicoidesR* 4-6 1-10 15
Solidago rigida ssp. glabrata R* 4-6 1-15 30
SOUTHERN APPALACHIANS
Andropogon gerardii 5-10 3-20 30
(rock outcrops) N
Aster laevis R*, S 5-10 3-20 30
Comptonia peregrina N 5-12 3-15 20
Elymus trachycaulis R*, S 5-10 3-20 30
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Geum radiatum R* 10-15

Houstonia purpurea 10-15
var. montana R*

Hudsonia montana R* 5-12

[liamna corei R* 5-7

Leiophyllum buxifolium N 5-7

Liatris helleri R* 5-12
Melampyrum lireare N 5-12
Muhlenbergia glomerata R*S 5-12
Robinia hispida N 5-12
(also persists in the seed bank)
Poa saultensis R*, S 5-10
Sarracenia oreophila R* 5-10
Senecio pratensis R*, S 5-10
Solidago spithamea R* 10-15

Sporobolus heterolepis R*, S 7-12
Xerophyllum asphodeloides N 5-12
Zygadenus glaberrimus R* 5-12
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