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Lesson Overview: Each student selects a plant, 
animal, or fungus to study. He/she writes a research 
paper on this species and shares the results with the 
class in a multimedia presentation. During 
presentations, classmates take notes to be used later 
for an open-notebook quiz.  
 
Lesson Goals:  

• Increase students’ understanding of how species living in the northern Rocky Mountains 
and North Cascades survive and even thrive in an environment that includes wildland fire.  

• Increase students’ understanding that species may be adapted to specific fire regimes. 

Objectives:  

• Each student will become well informed on 
the fire ecology of one species in the 
northern Rockies and North Cascades, as 
demonstrated by a research paper and 
presentation. 

• All students can describe adaptations to 
fire for several species and predict the 
potential consequences of fire exclusion 
for these species. 

 

Standards:   9th 10th 11th 12th 
CCSS 
  
  

Reading Informational Text  2, 4, 10 2, 4, 10 
Writing Standards 2, 4, 6, 7, 10 2, 4, 6, 7, 10 
Speaking/Listening Standards 1, 2, 4, 6 1, 2, 4, 6 
Language 1, 2, 3 1, 2, 3 
Reading Science/Technical 
Subjects 1, 2, 4, 9, 10  1, 2, 4, 9, 10 
Writing Science/Technical 
Subjects 1, 4, 6, 7, 10 1, 4, 6, 7, 10 

NGSS 
  

From Molecules to Organisms: 
Structure and Processes LS1.B  

H14. Researching a Plant, Animal, or Fungus   
 

Subjects: Science, Writing, Reading 
Duration: Homework and 2-3 class 
periods for student presentations 
Group size: Whole class 
Setting: Classroom 
Vocabulary: adaptation, 
biodiversity, fire regime 

 

ABOUT SCHEDULING PRESENTATIONS: It 
may be helpful to spread presentations out 
over several class periods.  
If you plan to do the activities in Unit VI. 
Fire History and Succession, consider 
scheduling the presentations on tree 
species during that time or as an 
introduction to that unit. You might save 
the presentation on Rocky Mountain 
lodgepole pine for Activity H17.  History of 
Stand-replacing Fire. 
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Ecosystems: Interactions, 
Energy, and Dynamics LS2.A, LS2.B, LS2C 
Biological Evolution: Unity and 
Diversity LS4.C, LS4.D 

EEEGL Strand 1 A, B, C, E, F, G 
 
Teacher Background:  This lesson challenges students to find, read, interpret, and summarize 
information on fire ecology from the technical and scientific literature. Through student reports 
on individual species, the class will learn about the fire ecology of many species that occur in 
forests of the northern Rocky Mountains and the North Cascades.  

Make species assignments from Table H14-1. Species assignments for research papers. This is 
a list of more than 30 species representative of forests in the northern Rocky Mountains and 
North Cascades. If you do not need this many species for your class, assign those shown in bold 
print (and shaded in blue) first. This subset will give you good coverage of the 3 forest types 
that this curriculum focuses on: forests dominated by ponderosa pine with Douglas-fir; forests 
dominated by lodgepole pine with subalpine fir; and forests dominated by whitebark pine with 
subalpine fir.  

Table H14-1 also lists whether or not each species is described in the Fire Effects Information 
System (FEIS, at www.feis-crs.org/feis/). This website contains syntheses of the scientific 
literature about fire effects on plants and animals and about fire regimes in the plant 
communities where they occur. FEIS syntheses are written for professional land managers and 
reviewed by fire ecologists before publication. If a species is covered in FEIS, students may be 
able to find all the information they need for their presentations in that publication alone. You 
could choose to assign to students only the species that are covered in FEIS. 

A second helpful resource for students may be the FireWorks Encyclopedia 
(Middle_FireWorksEncyclopedia_NRM-NC.pdf located in Activity M11), a collection of 2-page 
essays on the species listed in Table H14-1. These essays are written for younger readers, but 
they summarize the information that should be covered in the high school research papers. 

Before students begin their research projects, you may want to discuss the reliability of 
different kinds of information (e.g., peer-reviewed journal articles, government technical 
reports, unpublished documents, blogs, personal opinions of experts, etc.) so students can 
select appropriate sources and cite them appropriately. 

 

Materials and preparation: 

• Provide computer and internet access for each student 

• Make 1 copy/student: Handout H14-1: Species research project  

• Make 1 copy/student: Handout 14-2. Quiz on species’ relationships with fire    

http://www.feis-crs.org/feis/
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• Decide whether to have students use MLA format for their papers and citations or use 
another style. 

 

Procedure: 

1. Explain: Now that you know about the physics and chemistry of fire, it’s time to learn how 
wildland fire, which seems very destructive, can be important to some of the species that 
live in forest ecosystems of the northern Rocky Mountains and the North Cascades. We’ll 
learn about a few dozen species, but that is a tiny fraction of the number of species present 
in these ecosystems – that is, their biodiversity. In Glacier National Park, for example, there 
are more than 1,100 species of plants, 276 species of birds, and 71 species of mammals. 
Think how many kinds of insects, worms, and fungi there must be!  

2. We need to know (or review) a few terms: 

• Adaptation: modification of an organism or its parts that makes it more fit for existence 
under the conditions of its environment. A heritable physical or behavioral trait that 
serves a specific function and improves an organism's fitness or survival 
(https://www.merriam-webster.com/dictionary/adaptation). Remind students that 
adaptations are not deliberately chosen by the species but instead result from natural 
selection. 

• Biodiversity: biological diversity, especially the variety of species of plants and animals 
and the genetic variation present within species (http://www.oxfordreference.com/). 

• Fire regime: the pattern of fire frequency, severity, type (crown, surface, or ground), 
spatial continuity, and other characteristics in a particular area or ecosystem 
(http://www.fs.usda.gov/database/feis/glossary2.html). 

3. Explain: YOU will all be the teachers in this activity. Each of you will become an expert on 
one species and teach the rest of the class about it. 

1. Give each student a copy of Handout H14-1: Species research project. Go over the 
directions and answer questions. Tell students whether to use MLA format (as specified in 
the handout) or another style. 

 

Assessment:  

2. Assign each student a species from Table H14-1.  Species assignments for research papers. 
If you do not need all 38 species, be sure to assign at least the species in bold print and blue 
highlighter.  

3. Schedule presentations.   

https://www.merriam-webster.com/dictionary/adaptation
http://www.oxfordreference.com/
http://www.fs.fed.us/database/feis/glossary2.html
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4. When presentations begin, remind students of Step #3 in the project: They will need their 
notes on other students’ presentations – especially the information on fire – to succeed in 
the quiz (Handout 14-2). 

5. If possible, post students’ research papers and presentations in a forum where other 
students can reread them and possibly add to their notes on species’ adaptations to fire. 

6. Assign/administer the quiz (Handout 14-2. Quiz on species’ relationships with fire). 

 
Evaluation: See Teacher’s Key to Handout 14-2. Quiz on species’ relationships with fire 
(below).  
 

Assignment Evaluation criteria 
Research 
paper 
(20 points 
total) 

Two points for each criterion listed in Handout H14-1, Step #1: 
1. Physical description of your species 
2. Geographic distribution (where it occurs) 
3. Habitat requirements 
4. Associated species (name a few other plants and/or animals in the 

community) 
5. Information on how your species reproduces 
6. Information on where it gets energy and what other organisms feed on it  
7. Adaptations to fire and relationships with fire (do certain types of fire kill 

it or help it? If so, how?) 
8. Information on typical fire regimes in its habitat (surface or crown fires? 

How often?)  
9. Effects of fire exclusion (what happens if fire does not occur for a long 

time?) 
10. Information sources, cited with MLA format 

Presentation 
(10 points 
total) 

Two points for each criterion listed in Handout H14-1, Step #2: 
1. Limit your presentation to 7 minutes or less. 
2. Using PowerPoint, Google Slides, or similar software, include at least 7 

slides with at least 5 images. 
3. Be sure to include information on the species’ relationships to fire and 

typical fire regimes in its habitat. 
4. Be clear, well organized, and grammatically correct. 
5. Rehearse so that you can give your presentation clearly and concisely. 

Quiz 
(15 points 
total) 

• 1 point for complete information on each animal and plant (10 points 
total) 

• 10 points for accurate definition of “fire-dependent” and mention of 2 or 
more fire-dependent species 
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Table H14-1.  Species assignments for research papers 
 

Organism Main forest ecosystem* In 
FEIS**? 

Student assigned 

American black bear (Ursus 
americanus)  

All Yes  

American marten (Martes 
americana) 

All moist, old forests. Especially 
likes fir trees 

Yes  

Armillaria root fungus 
(Armillaria species) 

PP, in fir trees No  

Arrowleaf balsamroot 
(Balsamorhiza sagittata) 

PP Yes  

Beargrass (Xerophyllum tenax) Mainly LP Yes  
Black cottonwood (Populus 
balsamifera subsp. trichocarpa) 

PP or moist ravines at higher 
elevations 

Yes  

Black fire beetle (Melanophila 
acuminata) 

All, especially LP because of 
tendency toward crown fire 

No  

Black-backed woodpecker 
(Picoides arcticus) 

All, especially LP because of 
tendency toward crown fire 

Yes  

Blue huckleberry (Vaccinium 
membranaceum) 

Mainly LP Yes  

Clark’s nutcracker (Nucifraga 
Columbiana) 

All, but especially adapted to 
WB 

Yes  

Douglas-fir mistletoe 
(Arceuthobium douglasii) 

Mainly PP, also LP No  

Elk (Cervus elaphus)  Mainly PP, also LP Yes  

Engelmann spruce (Picea 
engelmannii) 

Uses all forest types, depending 
on season and food. 

Yes  

Fireweed (Chamerion 
angustifolium) 

Mainly LP, but also moist 
ravines at lower and higher 
elevations 

Yes  

Flammulated owl (Oteus 
flammeolus) 

Mainly LP but also PP and some 
WB forests 

No  

Glacier lily (Erythronium 
grandiflorum) 

PP Yes  

Grizzly bear (Ursus arctos 
horribilis) 

LP, WB, some PP Yes  

Grouse whortleberry 
(Vaccinium scoparium) 

All, but especially loves WB 
because of its seeds 

Yes  

Heartleaf arnica (Arnica 
cordifolia) 

WB, some LP Yes  

Mountain pine beetle 
(Dendroctonus ponderosae) 

Mainly PP and LP No  

Northern flicker (Colaptes 
auratus) 

LP. Also occurs mixed with PP & 
WB. 

No  

Pileated woodpecker 
(Drycopus pileatus) 

LP & PP. Thrives especially in 
dense LP forests that develop 
after crown fire. 

Yes  

Pinegrass (Calamagrostis 
rubescens) 

All Yes  
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Ponderosa pine (Pinus 
ponderosa) 

PP Yes  

Quaking aspen (Populus 
tremuloides) 

Mainly PP Yes  

Red squirrel (Tamiasciurus 
hudsonicus) 

Mainly PP, also some LP Yes  

Red-backed vole (Myodes 
rutilus) 

LP, also moist spots in PP Yes  

Rocky Mountain Douglas-fir 
(Pseudotsuga menziesii var. 
glauca) 

All. Really likes WB cones. Yes  

Rocky Mountain lodgepole 
pine (Pinus contorta var. 
latifolia) 

All habitat that is shady and 
moist 

Yes  

Saskatoon serviceberry 
(Amelanchier alnifolia) 

PP, also some LP Yes  

Smooth woodrush (Luzula 
hitchcockii)  

Mainly WB, also in LP if enough 
moisture is available. 

Yes  

Snowbrush ceanothus 
(Ceanothus velutinus) 

LP and PP Yes  

Subalpine fir (Abies lasiocarpa) LP & WB Yes  

Three-toed woodpecker 
(Picoides tridactylus) 

All, especially LP because of 
tendency toward crown fire 

No  

Western larch (Larix 
occidentalis) 

PP & LP Yes  

Western redcedar (Thuja 
plicata) 

PP, mainly in deep, moist valleys Yes  

White pine blister rust 
(Cronartium ribicola) 

WB No  

Whitebark pine (Pinus 
albicaulis) 

WB, some LP Yes  

Wild onion (Allium species) All No  

*PP=ponderosa pine/Douglas-fir forests; LP=lodgepole pine/subalpine fir forests; 
WB=whitebark pine/subalpine fir forests. 
 
**FEIS refers to the Fire Effects Information System (https://www.feis-crs.org/feis/).

  

https://www.feis-crs.org/feis/
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Handout H14-1: Species Research Project     
 
Directions:  

Step #1: Research and write a paper about a species that lives in forest ecosystems of the northern Rocky 
Mountains and the North Cascades. Your paper should be 3 to 5 pages long, double spaced, using MLA format. 
Use at least 3 sources from scientific journals or government documents. If your species is covered in the Fire 
Effects Information System (FEIS, at www.feis-crs.org/feis/), start by consulting this resource – but don’t let 
that limit you. Find other references too, if you can. Include the following details in your paper:   

1. Physical description of your species 
2. Geographic distribution (where it occurs) 
3. Habitat requirements 
4. Associated species (name a few other plants and/or animals in the community) 
5. Information on how your species reproduces 
6. Information on where it gets energy and what other organisms feed on it  
7. Adaptations to fire and relationships with fire (do certain types of fire kill it or help it? If so, how?) 
8. Information on typical fire regimes in its habitat (ground or surface or crown fires? How often?)  
9. Effects of fire exclusion (what happens if fire does not occur for a long time?) 
10. Information sources, cited with MLA format 

 
Step #2: Present your research to the class. Present facts, photos, and other graphics that will engage your 
audience. Requirements: 

1. Limit your presentation to 7 minutes. 
2. Using PowerPoint, Google Slides, or similar software, include at least 7 slides with at least 5 images. 
3. Include information on the species’ relationships to fire and typical fire regimes in its habitat. 
4. Be clear, well organized, and grammatically correct. 
5. Rehearse so that you can give your presentation clearly and concisely. 

It is very important that you deliver a good presentation. If most of your classmates do poorly on the 
assessment pertaining to YOUR species, then YOU may be responsible because you didn’t provide the 
information they needed.  
 

Step #3: Take notes on your peers’ presentations, especially on the fire regimes the species typically 
experiences and its adaptations (or lack of adaptations) to fire. You will use your notes later for a quiz.

http://www.feis-crs.org/feis/
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Handout 14-2. Quiz on species’ relationships with fire    Name: ________________________ 
 

1. Select 5 animal species and 5 plant species from those covered in class. In the table below, describe each species’ relationship 
with fire and explain what might happen to that species if fire does not occur for hundreds of years.  

Species name What is its relationship with fire? What might happen without fire? 
Animals: 
1.  
 

  

2.   
 

 

3.  
 

 

4.  
 

 

5.   
 

 

Plants: 
1.  

 
 

2.  
 

 

3.  
 

 

4.  
 

 

5.  
 

 

 
2. Ecologists and land managers sometimes say that a plant or animal is “fire dependent”. On the back, explain what you think 

this term means. Use at least 1 plant and 1 animal species as examples. 
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Teacher’s Key to Handout 14-2. Quiz on species’ relationships with fire   
 
1. Select 5 animal species and 5 plant species from those covered in class……..  

Species name What is its relationship with fire? What might happen without fire? 
American black bear (Ursus 
americanus)  

Can escape almost any kind of fire. Feeds well on postfire herbs. Some of its foods, especially berries, will 
decline. 

American marten (Martes americana) OK with surface fire, prefers no fire. Will thrive… unless/until severe fire comes 
through. 

Armillaria root fungus (Armillaria 
species) 

Survives most fires underground but grows best in old forests. Will thrive. 

Arrowleaf balsamroot (Balsamorhiza 
sagittata) 

Sprouts after any fire from caudex (thick underground stem). Will produce fewer flowers and sprouts less as 
shade increases. 

Beargrass (Xerophyllum tenax) Grows back after fire from thick rhizomes, but these are close to 
surface and can be killed by fire. 

Will not be as widespread.  

Black cottonwood (Populus 
balsamifera subsp. trichocarpa) 

Thick bark protects from some surface fires. May sprout from 
base & roots if top is killed by fire. 

Will not be affected much. 

Black fire beetle (Melanophila 
acuminata) 

Uses sensors for smoke and heat to find fires while they are 
burning. Lays its eggs under bark of just-burned trees. Larvae 
feed on cambium of dead and dying trees after fire. 

Will probably decline. 

Black-backed woodpecker (Picoides 
arcticus) 

Prefers severely burned forests because beetles are abundant. Will decline. 

Blue huckleberry (Vaccinium 
membranaceum) 

Sprouts after most fires. Grows well in openings created by 
severe fires. Produces abundant berries decades after fire. 

Will not be as widespread or produce as many 
berries. 

Clark’s nutcracker (Nucifraga 
Columbiana) 

Escapes fires. Caches seeds in fire-created openings. May not cache whitebark pine seeds in best 
places for new trees to grow. 

Douglas-fir mistletoe 
(Arceuthobium douglasii) 

Survives surface fires because they do not kill host tree. Killed by 
crown fire. 

Will thrive… unless/until severe fire comes 
through. 

Elk (Cervus elaphus)  Can escape any kind of fire. Thrives on variety in habitat, 
including abundant browse in years after fire. 

Some foods, especially shrubs for browse, will 
be less abundant. 

Engelmann spruce (Picea engelmannii) Does not usually survive any kind of fire. Will thrive.  
Fireweed (Chamerion angustifolium) Sprouts from rhizomes after fire, then produces abundant 

seedlings in openings created by severe fire. 
Will be less abundant and produce fewer 
flowers. 

Flammulated owl (Oteus flammeolus) Prefers a mix of thickets and openings created by surface fires, 
especially if they are patchy. 

Will decline as openings between thickets fill in 
with young trees. 

Glacier lily (Erythronium grandiflorum) Sprouts from deep corm (underground stem) after any fire. May flower less. 



February 10, 2023 H14  

Grizzly bear (Ursus arctos horribilis) Can escape any kind of fire. Finds abundant food in the years 
after fire, but food declines if fire kills whitebark pines. 

Will find some foods less abundant, especially 
berries. Whitebark pine cone crops may 
become smaller if the trees reproduce poorly. 

Grouse whortleberry (Vaccinium 
scoparium) 

Sprouts from rhizomes after most fires unless fire burned off the 
duff layer. Fires are often patchy in its habitat. 

May produce fewer berries. 

Heartleaf arnica (Arnica cordifolia) Sprouts from rhizomes after most fires. Produces abundant 
seedlings after fire. 

Will produce fewer flowers. 

Mountain pine beetle (Dendroctonus 
ponderosae) 

Can survive surface fire and ground fire but not crown fire. Pine 
regeneration after crown fire provides optimum habitat 80-100 
years later. 

Will thrive as pine forests age and become 
susceptible. Will decline if pines are replaced by 
firs. 

Northern flicker (Colaptes auratus) Escapes fires. Thrives in fire-killed trees because they have 
abundant beetles.  

Will probably not be affected much. 

Pileated woodpecker (Drycopus 
pileatus) 

Escapes fires. Needs large trees in mature forest for nesting, so 
can nest in stands with surface fire but not in stands regenerating 
from crown fire. 

Will probably not be affected much… 
unless/until crown fire comes through. 

Pinegrass (Calamagrostis rubescens) Sprouts from rhizomes after most fires. Thrives and produces 
abundant seed in sunny conditions after fire. 

Will probably produce fewer flowers and seeds. 

Ponderosa pine (Pinus ponderosa) Has thick bark so can thrive where surface fires kill competitors. 
Fires that remove duff create good conditions for regeneration. 

May reproduce only in dense thickets where 
trees grow poorly. Will gradually be replaced by 
firs.   

Quaking aspen (Populus tremuloides) Has thin bark so is top-killed by most fires. Usually sprouts from 
roots after fire. 

May grow too old for roots to sprout as the 
mature trees die out. 

Red squirrel (Tamiasciurus hudsonicus) Avoids habitat with big openings created by large, severe fires.  Will probably thrive, except that food may 
decline as whitebark pines decline. 

Red-backed vole (Myodes rutilus) Can hide in burrow from fires but finds little food in recently 
burned environment. 

Will probably thrive. 

Rocky Mountain Douglas-fir 
(Pseudotsuga menziesii var. glauca) 

Young trees are killed by most fires. Old trees survive surface fire 
because of thick bark. 

Will do OK because it can reproduce in shade, 
but denser forests will become more vulnerable 
to crown fire. 

Rocky Mountain lodgepole pine (Pinus 
contorta var. latifolia) 

Can survive some surface fires. Killed by crown fire, but 
reproduces very well from seed in serotinous cones. Fires that 
remove duff create good conditions for regeneration. 

Many stands will be killed by mountain pine 
beetles. Lodgepole stands may be replaced by 
firs. 

Saskatoon serviceberry (Amelanchier 
alnifolia) 

Sprouts from rhizomes after most fires. Produces best berry crops 
in sunny openings. 

Will not produce as many berries. 

Smooth woodrush (Luzula hitchcockii)  Sprouts from rhizomes after fire, thrives in fire-created openings. 
Fires are often patchy in its habitat. 

Will probably not be affected much. 
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Snowbrush ceanothus (Ceanothus 
velutinus) 

Crown fires produce heat that opens seeds. Plants can also sprout 
from roots after fire kills top. 

Will become less abundant. 

Subalpine fir (Abies lasiocarpa) Does not usually survive any kind of fire. Will probably thrive. 
Three-toed woodpecker (Picoides 
tridactylus) 

Prefers forests after crown fire/severe fire. Will decline. 

Western larch (Larix occidentalis) Has thick bark so survives surface fires and sometimes survives 
crown fires. Reproduces very well in sunny, fire-created openings. 

Will gradually become less abundant because 
seedlings cannot thrive in shade or on duff. 

Western redcedar (Thuja plicata) Habitat rarely burns. Can survive some surface fires because of 
thick bark. 

Will probably thrive. 

White pine blister rust (Cronartium 
ribicola) 

Dies if host tree (whitebark pine) is killed by fire, but spores are 
widely available to infest other, living whitebark pines. 

Will decline as whitebark pines decline. 

Whitebark pine (Pinus albicaulis) Habitat does not burn often. When it does, fires are usually 
patchy. Can survive some surface fires. Fires that remove duff 
create good conditions for regeneration. 

Will reproduce less as duff accumulates and 
Clark’s nutcrackers cache seeds in areas where 
young trees grow poorly. 

Wild onion (Allium species) Can sprout after any fire that does not kill its bulb. Will probably not be affected much. 
 

2. Scientists and land managers sometimes say that a plant or animal is fire dependent. On the back, explain what you think this 
term means. Use at least 1 plant and 1 animal species as examples. Fire dependent1 describes plants, animals, and ecological 
communities that have evolved adaptations to fire and require fire to thrive. They often have traits (“adaptations”) that protect 
them from the adverse effects of fire. They may rely on fire to modify their habitat or environment. They may need fire to 
regenerate or reproduce well. They may require a particular kind of postfire condition (immediately after fire or years or decades 
later) to persist and thrive.   
 
If a species is described in the right-hand column above as declining or failing to reproduce after hundreds of years without fire, 
it can be used as an example of a fire-dependent species. 

 
1 Description adapted from http://www.nwcg.gov/glossary/a-z.  

http://www.nwcg.gov/glossary/a-z

