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Lesson Overview: Students will each be assigned a 
plant, animal, or fungus to research. They will write a 
research paper on their species and present their 
findings. During presentations, classmates will take 
notes to be used later for an open-notebook quiz.  

Lesson Goals: 
• Increase students’ understanding of how

species living in the Sierra Nevada survive and
even thrive in an environment that includes
wildland fire.

• Increase students’
understanding that
species’ adaptations to
fire are attuned to
specific kinds of fire.

Objectives: 
• Students will become

well informed on the
fire ecology of at least one species in the Sierra Nevada, as demonstrated by a research
paper and presentation to the class.

• Students can distinguish different kinds of fire (severity and frequency) and identify a
few species adapted to each kind.

Standards: 9th 10th 11th 12th 
Common Core 
ELA Writing 4,7,10 4,7,10 

Reading Information Texts 1,4,10 1,4,10 
Science/Technical Subjects 2,4,5,6,7,8,9,10 2,4,5,6,7,8,9,10 

NGSS Structure and Function LS1.A 
Inheritance of Traits LS1.A,LS1.B,LS3B 
Interdependent Relationships in 
Ecosystems LS2.C,LS2.D,LS4.C 
Natural Selection and Evolution LS4.C 

EEEGL Strand 1 C,E,F,G 

14. 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 
New FireWorks vocabulary: 
biodiversity, fire regime, montane 
(lower and upper) 

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 the unit. 
Save the presentation on Baker cypress for Activity H17.  
Fire History 2: History of Stand Replacing Fire. 
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Teacher Background:  This lesson challenges students to locate, read, interpret, and report 
information on fire ecology from the technical and scientific literature. Through individual 
students’ reports on individual species, the class will learn about the fire ecology of many 
species that occur in montane ecosystems of the northern Sierra Nevada. Make species 
assignments from Table H14-1 - Species assignments for research papers. This is a list of 
species representative of northern Sierra Nevada montane ecosystems. 
 
A few new terms are introduced in this activity: biodiversity, fire regime, and montane 
ecosystem (specifically, upper and lower montane ecosystems in the Sierra Nevada). See 
Procedure, Step 2 for definitions. 
 
For their research papers, students should definitely consult the following information source if 
it covers their species:  

The Fire Effects Information System (FEIS) (available: https://www.feis-crs.org/feis/).  
This website contains reviews of the scientific literature about fire effects on plants and animals 
and about fire regimes in the plant communities where they occur. These literature reviews are 
written for professional land managers and include information on the distribution, life history, 
ecology, fire ecology of individual species (plants, animals, and lichens). Note, however, that 
not all of the species in Table H14-1 are reviewed in FEIS. You may want to limit student 
assignments to species that are reviewed in FEIS. 
 
A second helpful resource may be the FireWorks Encyclopedia_Older grades.pdf, a collection 
of brief essays on all of the species listed in Table H14-1. These 2-page essays are written for 
juvenile readers, but they provide an overview of the information that the high school research 
papers should include. 
 
Before students begin their research projects, you may need 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 and others). This way, 
students can select their sources based on the quality of information likely to be found there.  
 
We recommend sharing students’ research papers by using a collaborative online forum such as 
a class blog, webpage, wikispace, or Google documents. 
 
For a brief review of the types of fire that is typical in lower and upper montane Sierra Nevada 
forests, see the introduction to this FireWorks curriculum. 
 
Materials and preparation: 

• Provide computer and internet access for each student 
• 1 copy/student: Handout H14-1: Species Research Project  
• 1 copy/student: Handout H14-2: Species Research Project Quiz  

https://www.feis-crs.org/feis/
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Procedure: 

1. Explain: Now that you know about the physics and chemistry of fire, it’s time to learn how 
fire, which seems destructive, can be an essential part of wildland ecosystems. We’re going 
to learn about the role of fire in montane ecosystems of the Sierra Nevada. 

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

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

• Fire regime: the pattern of fire ignition, seasonality, frequency, type (crown, surface, or 
ground fire), severity, intensity, and spatial continuity (pattern and size) in a particular 
area or ecosystem (http://www.fs.fed.us/database/feis/glossary2.html) 

• Montane ecosystems in the Sierra Nevada: This term refers to ecosystems above the 
foothills and below the alpine zone. Lower montane ecosystems begin near the 3,000 
foot (900 m) elevation. Summers are hot and dry; winters are cool and moist; forests 
typically contain ponderosa pine mixed with other species. Upper montane ecosystems 
begin at higher elevations, near 7,000 feet (2,100 m). The climate is characterized by 
short, moist, cool summers and cold, wet winters. Snow begins to fall in November and 
remain until June. Stands of red fir and lodgepole pine (the indicator species) are typical 
of forests in upper montane ecosystems. 
(https://en.wikipedia.org/wiki/Ecology_of_the_Sierra_Nevada). 
 

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. 

 
4. Give a copy of Handout H14-1: Species Research Project to each student. Go over the 

directions on the handout. 

 

Assessment:  

1. Assign each student a species from Table H14-1.  Species assignments for research papers.  

2. Schedule presentations.   

3. When presentations begin, remind students of Step #3 in the project: They MUST take 
notes on other students’ presentations so they can take the open-note quiz after all 
presentations are completed. 

4. You may want to post students’ research papers in a forum where all students can review 
them and add to their notes. 

5. Assign or administer the open-notes quiz (Handout H14-2: Species Research Project Quiz). 

http://www.oxfordreference.com/
http://www.fs.fed.us/database/feis/glossary2.html
https://en.wikipedia.org/wiki/Ecology_of_the_Sierra_Nevada
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Evaluation:  

Assignment Evaluation criteria 
Research paper Assess each of the 10 criteria in Handout H14-1: 

1. Physical description 
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 kinds of fire 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 using MLA format 

Presentation Assess each of the 4 criteria in Handout H14-1: 
1. Make the presentation 3-5 minutes long 
2. Be SURE to include information on the species’ relationships to fire 

(#7-9 above)  
3. Include at least 10 slides with at least 8 images 
4. Be clear, well organized, and grammatically correct  
5. Be well-rehearsed so you can present clearly and concisely 

Open-notes 
quiz 

1. See Teachers’ Answer Key to Species Research Project Quiz below.  
2. Under Question 1 (the species/fire table), if the majority of students 

give an incorrect answer for one of the species, re-evaluate the 
presentation of the student who presented that species; he or she 
may not have provided the necessary information. 
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Table H14-1.  Species assignments for research papers
Species Life form In 

FEIS? 
Student Name 

American black bear (Ursus americanus) mammal yes  

Annosum root rot (Heterobasidion 
annosum) 

fungi no  

Baker cypress (Hesperocyparis bakeri) tree yes  

bark beetles (multiple species) insect no  

black fire beetle (Melanophila acuminata) insect no  

black-backed woodpecker (Picoides 
arcticus) 

bird yes  

Bracken fern (Pteridium aquilinum) fern yes  

California black oak (Quercus kelloggii) tree yes  

California red fir (Abies magnifica var. 
magnifica) 

tree yes  

California spotted owl (Strix occidentalis 
occidentalis) 

bird yes  

canyon live oak (Quercus chrysolepis) tree yes  

cheatgrass (Bromus tectorum ) graminoid 
(grasslike) 

yes  

deer brush (Ceanothus integerrimus) shrub yes  

deer mouse (Peromyscus maniculatus) mammal yes  

Douglas-fir (Pseudotsuga menziesii var. 
menziesii) 

tree yes  

dusky-footed woodrat (Neotoma fuscipes) mammal no  

fisher (Pekania pennanti) mammal yes  

fox sparrow (Passerella iliaca ) bird no  

incense-cedar (Calocedrus decurrens) tree yes  

Jeffrey pine (Pinus jeffreyi) tree yes  

Mariposa lily (Calochortus spp.) forb 
(wildflower) 

no  

mountain lion (Puma concolor) mammal yes  

mountain whitethorn (Ceanothus 
cordulatus) 

shrub yes  

Mountain yellow-legged frog  (Rana sierrae 
and R. muscosa) 

amphibian no  

mule deer (Odocoileus hemionus) mammal yes  
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northern goshawk (Accipiter gentilis) bird yes  

ponderosa pine (Pinus ponderosa var. 
benthamiana, P. p. var. ponderosa) 

tree yes  

quaking aspen (Populus tremuloides) tree yes  

Ross's sedge  (Carex rossii) graminoid 
(grasslike) 

yes  

Sierra gooseberry  (Ribes roezlii) shrub yes  

Sierra lodgepole pine (Pinus contorta var. 
murrayana) 

tree yes  

sticky whiteleaf manzanita (Arctostaphylos 
viscida) 

shrub yes  

sugar pine (Pinus lambertiana) tree yes  

wavyleaf soap plant (Chlorogalum 
pomeridianum) 

forb 
(wildflower) 

yes  

Webber’s milkvetch (Astragalus webberi) forb 
(wildflower) 

no  

western gray squirrel  (Sciurus griseus) mammal no  

western wood-pewee (Contopus 
sordidulus) 

bird no  

white fir  (Abies concolor) tree yes  

white pine blister rust (Cronartium ribicola) fungi no  

yellow star thistle (Centaurea solstitialis) forb 
(wildflower) 

yes  
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Handout H14-1: Species Research Project     
 
Directions:  

Step #1: Research and write a paper about a species that lives in Sierra Nevada montane ecosystems.  

Step #2: Based on your research, create a presentation and deliver it to the class. 

Step #3: During other presentations, take notes about each species and its relationship to fire. After the 
presentations are complete, you will use these notes to complete a quiz about the species covered and their 
relationships to fire.  

Note: It is very important that you deliver a well-organized and well-researched presentation. If the majority 
your classmates do poorly on the assessment pertaining to YOUR species, then YOU may lose points for failing 
to effectively deliver the information they need.  

 

Details:  

Step #1: Make your paper 2-3 pages long, 1.5 spaced, MLA format, and use 3-5 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/), use this resource as a starting point. Your paper must include the following details about your 
species:   

1. Physical description 
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 kinds of fire 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 using MLA format 

 

Step #2: Design your presentation using PowerPoint, Google Slides, or similar software. Summarize the 
information in your report. Be sure to include the information about fire, because that is the main focus of the 
project and the quiz that follows. Make your presentation as interesting as you can. Include facts, photos, and 
other graphics that will engage your audience. Requirements: 

1. Make the presentation 3-5 minutes long  
2. Be SURE to include information on the species’ relationships to fire (#7-9 above)  
3. Include at least 10 slides with at least 8 images 
4. Be clear, well organized, and grammatically correct  
5. Be well-rehearsed so you can present clearly and concisely 

 

Step #3: Take notes on your peers’ presentations. Make them neat and readable, so you can use them to 
complete an open-note quiz on the information delivered during the presentations. Therefore, be sure to take 
notes on the kind(s) of fire the species typically experiences and its adaptations (or lack of adaptations) to 
fire. 

http://www.feis-crs.org/feis/
http://www.feis-crs.org/feis/
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Handout H14-2: Species Research Project Quiz   Name: _________________ 
1. For each species, indicate its relationship 
to fire. 
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American black bear (Ursus americanus)      
Annosum root rot (Heterobasidion annosum)      
Baker cypress (Hesperocyparis bakeri)      
Bark beetles (multiple species)      
Black fire beetle (Melanophila acuminata)      
Black-backed woodpecker (Picoides arcticus)      
Bracken fern (Pteridium aquilinum)      
California black oak (Quercus kelloggii)      
California red fir (Abies magnifica var. magnifica)      
California spotted owl (Strix occidentalis occidentalis)      
Canyon live oak (Quercus chrysolepis)      
Cheatgrass (Bromus tectorum )      
Deer brush (Ceanothus integerrimus)      
Deer mouse (Peromyscus maniculatus)      
Douglas-fir (Pseudotsuga menziesii var. menziesii)      
Dusky-footed woodrat (Neotoma fuscipes)      
Fisher (Pekania pennanti)      
Fox sparrow (Passerella iliaca )      
Incense-cedar (Calocedrus decurrens)      
Jeffrey pine (Pinus jeffreyi)      
Mariposa lily (Calochortus spp.)      
Mountain lion (Puma concolor)      
Mountain whitethorn (Ceanothus cordulatus)      
Mountain yellow-legged frog  (Rana sierrae and R. 
muscosa) 

     

Mule deer (Odocoileus hemionus)      
Northern goshawk (Accipiter gentilis)      
Ponderosa pine (Pinus ponderosa var. benthamiana, P. 
p. var. ponderosa) 

     

Quaking aspen (Populus tremuloides)      
Ross's sedge  (Carex rossii)      
Sierra gooseberry  (Ribes roezlii)      
Sierra lodgepole pine (Pinus contorta var. murrayana)      
Sticky whiteleaf manzanita (Arctostaphylos viscida)      
Sugar pine (Pinus lambertiana)      
Wavyleaf soap plant (Chlorogalum pomeridianum)      
Webber’s milkvetch (Astragalus webberi)      
Western gray squirrel  (Sciurus griseus)      
Western wood-pewee (Contopus sordidulus)      
White fir  (Abies concolor)      
White pine blister rust (Cronartium ribicola)      
Yellow star thistle (Centaurea solstitialis)      
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2. List three different animals and their relationship with fire. 

 
 
 
 
 
 
 

3. List three different plants and their relationship (or adaptations) to fire. 
 
 
 
 
 
 
 

4. Describe what would happen to each of the six species that you described in questions 2 and 3 if fire 
did not occur for a very long time.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5. Ecologists and land managers sometimes say that a plant or animal is fire dependent. Explain what this 
term means. Give 1 example of a fire-dependent species in the montane ecosystems of the Sierra 
Nevada and explain why it is fire dependent.
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Teachers’ Answer Key to Species Research Project Quiz  
1. For each species, indicate its relationship to 
fire.1 
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American black bear (Ursus americanus)    x  
Annosum root rot (Heterobasidion annosum)     x 
Baker cypress (Hesperocyparis bakeri)   x   
Bark beetles (multiple species)    x  
Black fire beetle (Melanophila acuminata)   x   
Black-backed woodpecker (Picoides arcticus)   x   
Bracken fern (Pteridium aquilinum)    x  
California black oak (Quercus kelloggii)  x    
California red fir (Abies magnifica var. magnifica) x     
California spotted owl (Strix occidentalis occidentalis)  x    
Canyon live oak (Quercus chrysolepis)  x    
Cheatgrass (Bromus tectorum )    x  
Deer brush (Ceanothus integerrimus)    x  
Deer mouse (Peromyscus maniculatus)    x  
Douglas-fir (Pseudotsuga menziesii var. menziesii) x     
Dusky-footed woodrat (Neotoma fuscipes)  x    
Fisher (Pekania pennanti) x     
Fox sparrow (Passerella iliaca )    x  
Incense-cedar (Calocedrus decurrens)  x    
Jeffrey pine (Pinus jeffreyi)  x    
Mariposa lily (Calochortus spp.)    x  
Mountain lion (Puma concolor)    x  
Mountain whitethorn (Ceanothus cordulatus)    x  
Mountain yellow-legged frog  (Rana sierrae and R. 
muscosa) 

x     

Mule deer (Odocoileus hemionus)  x    
Northern goshawk (Accipiter gentilis)  x    
Ponderosa pine (Pinus ponderosa var. benthamiana, P. 
p. var. ponderosa) 

 x    

Quaking aspen (Populus tremuloides)    x  
Ross's sedge  (Carex rossii)    x  
Sierra gooseberry  (Ribes roezlii)   x   
Sierra lodgepole pine (Pinus contorta var. murrayana)    x  
Sticky whiteleaf manzanita (Arctostaphylos viscida)   x   
Sugar pine (Pinus lambertiana)  x    
Wavyleaf soap plant (Chlorogalum pomeridianum)    x  
Webber’s milkvetch (Astragalus webberi)     x 
Western gray squirrel  (Sciurus griseus)  x    
Western wood-pewee (Contopus sordidulus)  x    
White fir  (Abies concolor) x     
White pine blister rust (Cronartium ribicola)    x  
Yellow star thistle (Centaurea solstitialis)    x  

                                                      
1 For a table covering more information on species and their adaptations to fire, see Table M11-1 in the Middle School 
curriculum (M11_AdoptingAPlant_Animal_Fungus). 
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2. List three different animals and their relationship with fire. Answers will vary depending on which species 
they choose. Answers may include that animals run, fly, or burrow deep underground to escape injury from 
fire. Some animals may prefer habitats that have not burned in a long time (e.g., California spotted owl), while 
others prefer habitats that burned in a stand-replacing fire (e.g., fox sparrow). 
 
 
3. List three different plants and their relationship (or adaptations) to fire. Answers will vary depending on 
which species they choose. Answers may include: 

• Trees that have thick bark, which helps them survive surface fires (e.g., ponderosa pine, Jeffrey pine, 
incense-cedar, firs—when they are old).  

• Baker cypress needs severe fire (usually crown fire) for its seeds to open and germinate. 
• Shrubs that sprout vigorously after stand-replacing fire and/or require heat for seed germination. 
• Forbs or shrubs that have deep underground parts that sprout after fire or have increased 

flowering/fruiting after fire. 
 
4. Describe what would happen to each of the six species if fire did not occur for a very long time. Answers will 
vary because some species are more sensitive to fire frequency and severity than others. For example: 

• Some species require frequent, low-severity fire to maintain open forest conditions with few ladder 
fuels. When fires do not maintain open forest conditions, these species may become overcrowded, 
drought-stressed, shaded, prone to insects or diseases, or may lack available foods. Their habitat may 
also become more vulnerable to crown fire. 

• Some species will not regenerate without heat to open their seeds, so they will eventually die out.  
• Some species will thrive in forests that have not burned in a long time because they have more hiding 

cover and can find sufficient resources (food or sunlight, water) in closed forests.  
• Some species will thrive in forests that have not burned in a long time as long as there is a burned area 

or other open habitat nearby.  
 
5. Ecologists and land managers sometimes say that a plant or animal is fire dependent. Explain what this term 
means. Give 1 example of a fire-dependent species in the montane ecosystems of the Sierra Nevada and 
explain why it is fire dependent.  Fire dependent describes plants, animals, and ecological communities that 
have evolved adaptations to fire and require fire to thrive. They often have traits that protect them from the 
adverse effects of fire. They may rely on fire to modify their habitat or environment. They may need fire in 
order to regenerate/reproduce successfully or prolifically. They may require a particular kind of postfire 
condition (immediately after fire or years or decades later) to be sustained or meet their needs. (Adapted 
from http://www.nwcg.gov/glossary/a-z.)   

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

