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Workshop Objectives
Participants should 
expect to:

• Gain a basic understanding of fire 
ecology and fire behavior 
principles.

• Understand how to evaluate land 
for fire management.

• Learn the elements to include when 
developing a prescribed burn plan.

• Learn how to communicate and 
work with contractors to conduct a 
successful prescribed burn.

• Be introduced to tools and 
equipment commonly used in 
prescribed fire operations.

Participants should 
NOT expect to:
• Implement a prescribed burn 

on their own, or participate on 
prescribed burns for an 
organization, without further 
training and experience.



Workshop Overview

• Basic wildland fire ecology
• Fire behavior
• Evaluating land for fire management
• Prescribed fire planning
• Working with contractors
• Field demonstration at Quarry Hill 

Nature Center



An Ecological Process in a Fire-dependent System 
A Management Tool
A High Risk Activity
Physical conversion = release of energy
Impacts living organisms
Impacts physical environment
Is INFLUENCED and DICTATED by biota
Fire influences the nature of subsequent fires = 
feedback loop

WHAT IS “FIRE”?



◼ Fire history (dendrochronology, 
sedimentology)

◼ Fire regimes
◼ Fire effects on soils, water, plant and 

animal spp., energy and nutrient cycling 
◼ Fire adaptations of plants and animals 

WHAT IS “FIRE ECOLOGY”?



WHAT IS “WILDLAND FIRE”?

(CAN YOU TELL WHICH ARE PRESCRIBED FIRES VS WILDFIRES?)





THE “WHY” OF FIRE = 
FIRE SCIENCE

“Good Fire” 
versus

“Bad Fire”



FIRE SHOULD BE THE “DEFAULT” 
CONDITION FOR MANY SYSTEMS





1. Fire type (crown, 
surface, ground)

2. Area burned, spatial 
extent

3. Seasonality
4. Severity
5. Synergism  
6. Fire frequency

Fire Regimes:  
Attributes that 
describe how fire 
has influenced 
ecosystems over 
time…a fire’s 
“personality”

THE RESULT: PRESENT DAY FIRE REGIMES



Historical
Landscape
Structure

Historical
Fire
Regime

Current
Landscape
Structure

Historical
Fire
Regime

HISTORICAL FIRE REGIMES OFTEN USED TO DETERMINE 
THE “DESIRED FUTURE CONDITION” IN RESTORATION
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FIRE-DEPENDENT ECOSYSTEMS

Fire regime characteristics

Ecosystem function and processes

Composition of plant and animal species 



MATRIX OF ECOSYSTEM TYPES



◼ Grasslands
▪ Tallgrass
▪ Mesic Prairie
▪ Dry Sand Prairie

◼ Woodland-Savannas
▪ Jack Pine Barrens
▪ Oak Barrens and Savannas
▪ Pine-Oak Barrens

◼ Upland Forests
▪ Conifer Lowland  
▪ Jack Pine 
▪ Spruce-Fir
▪ Pine-Oak
▪ Red Pine-White Pine

◼ Wetlands
▪ Prairie Fen
▪ Lakeplain Prairie
▪ Sedge Meadow
▪ Patterned Fen
▪ Shore Fen
▪ Great Lakes Marsh
▪ Bog
▪ Muskeg
▪ Black Spruce Swamp
▪ Poor Conifer Swamp
▪ Rich Conifer Swamp
▪ Tamarack Swamp

FIRE-DEPENDENT ECOSYSTEMS



OCCUR IN A SHIFTING LANDSCAPE MOSAIC 
WITH A PYRIC GEOGRAPHY…

dry sand prairie

oak-pine
savanna/barrens

oak-pine forests



◼ Phragmites
◼ Hybrid Cattails
◼ Reed Canary Grass
◼ Knapweed
◼ Cheat grass
◼ Buckthorn
◼ etc….

…OR THOSE ALTERED BY INVASIVE PLANTS 



PHENOLOGY – AT WHAT STAGE ARE PLANTS LEAST 
AND MOST SUSCEPTIBLE TO FIRE?

least susceptible to damage

New growth

flowering

fruiting

dormant

most susceptible to damage



WOODY PLANT MORTALITY: MULTIPLE 
MECHANISMS



◼ Thick bark (fire protection)
◼ Able compartmentalizer; rot 

resistant (fire injury)
◼ Aggressive sprouter 

(fire-based reproductive 
strategy)

◼ Opportunistic: responds 
favorably to disturbance

◼ Fuel characteristics (fire 
promotion)

OAK IS A FIRE-ADAPTED GENUS THAT POSSESSES 
VARIOUS ECOLOGICAL ADAPTATIONS…

Mesophication



◼ Seed germination 
stimulated (seed and/or soil 
conditions)

◼ “Rapid” growth & 
development, long-lived

◼ Fire-resistant bark
◼ Adventitious buds 

Serotinous cones

PINE IS ALSO A FIRE-ADAPTED GENUS THAT POSSESSES 
VARIOUS ECOLOGICAL ADAPTATIONS…



Fire is a natural ecosystem process repeatedly manipulated and 
used by humans to create disturbance in the Great Plains. It is 
imperative to the formation/continuation of grasslands; the 
interaction of fire, climate, and grazing maintains a 
heterogeneous mixture of herbaceous vegetation while limiting 
woody species. American Indians used the interaction of fire and 
grazing for hunting, along with many other uses. Fire was widely 
suppressed after European colonization. Fire suppression led to 
increased woody encroachment, extreme wildfires, and 
decreases in biodiversity. More recently, land managers have 
reintroduced fire to benefit grassland biodiversity and stability. 

SHORT HISTORY OF FIRE IN GREAT PLAINS…



◼Tallgrass
◼  Mixed-grass
◼  Shortgrass
◼  Climate is the 

continental-scale 
determining factor

MID-CONTINENT PRAIRIES



◼Pre-settlement 
amount may 
have been 8 
million+ acres

◼Probably less 
than 500,000 
acres remain

MINNESOTA 
PRAIRIES



◼ Soils can dry during the growing 
season

◼  Aboveground growth can slow, 
stop, or even die during drought

◼  Roots  in upper soil layers can 
quickly capitalize on new soil 
moisture after rains

◼  Roots in deeper soil layers can 
access soil moisture that is less 
influenced by drought

PRAIRIES – DROUGHT, GRAZING, FIRE



◼ Alters vegetation structure 
◼  Alters competitive 

relationships between 
grasses and non-grass 
plants

◼  Creates localized areas of 
disturbed soil

PRAIRIES – DROUGHT, GRAZING, FIRE



◼ Removes standing 
vegetation and litter layer 
– sunlight reaches the soil 
surface

◼ Increased spring soil 
temperatures

◼ Stimulates soil microbes
◼ Greater rate of nutrient 

cycling
◼ can enhance seed 

germination

PRAIRIES – DROUGHT, GRAZING, FIRE







PHENOLOGY-PHYSIOLOGY-FUEL 
MOISTURE
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LIVE FUEL MOISTURE
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Changes in DOMINANCE of different groups of grasses and 
forbs in response to season of fire

April-May June-Aug Sept Oct-Nov

Grasses and sedges

   Warm season

   Cool season            ?
Forbs

   Early-flowering forbs          ?

   Mid-flowering forbs                    ?

   Late-flowering forbs                     ?

   Legumes (Fabaceae)                  
Note: it is better to use yearly Phenology, but illustrated above in general terms with calendar dates



Fire Effects - Invasive’s & Competitive Species - Seasonality

March-April May June-Aug Sept Oct-Nov

knapweed

sweet clovers

garlic mustard      
St. Johnswort

bouncing bet      

buckthorn                  
autumn olive

honeysuckles

pennsylvania 
sedge

Note: it is better to use yearly Phenology, but illustrated above in general terms with calendar 
dates



FIRE-DEPENDENT WILDLIFE

◼ 76 vertebrate species are associated with fire-dependent ecosystems in 
Michigan, Wisconsin and Minnesota.
▪ 46 birds, 15 mammals, 15 reptiles



FIRE-DEPENDENT WILDLIFE SPECIES VERSUS 
HABITAT

◼ Fire at any time of the 
year will negatively affect 
some aspect of the yearly 
needs of any given wildlife 
species 
▪  Nesting season
▪  Brood-rearing season
▪  Cover from predators
▪  Winter cover

◼ Over the longer term the 
habitat needs of a 
fire-dependent species is 
met









Pyrodiversity
◼ promotes habitat 

diversity
◼ promotes species 

diversity


