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Lesson 1: Introduction to Wetlands  
and Beaver Monitoring 

Stewards Building Wetland Habitats connects students 6th – 12th grades with local 
wetlands, engages them in wetland monitoring and restoration projects, and promotes 
the importance of protecting and creating wetlands to protect wildlife and improve 
water resources.  This curriculum and its activities are aligned with New Mexico State 
Science Standards (see alignment as the final attachment to this document).  

Objectives: 
Students will: 

 Learn what a wetland is and why they are important.

 Learn what the greatest threats to wetlands are.

 Explore the importance of wetlands to species of greatest conservation need.

 Learn about beaver characteristics, benefits and techniques for resolving beaver
human conflicts.

 Learn how to recognize signs of beavers.

Recommended duration: 1 class 

Proposed method:  
Students participate in a presentation on wetlands ecology and there function, learn 
about the value and importance of wetlands, the role of beavers as a keystone species 
and a description of the field trip which is the next activity.  We provide students a 
handout to review either before or after the presentation to further their understanding 
of wetlands.  Please note hand out will be given after the pretest is taken by the 
students. Hands‐on activities such as GPS demonstrations and introduction to a water 
chemistry kit will also be included.  One important outcome is to make sure the students 
will come prepared for the field experience.   

Students will take a pretest on wetlands and beavers to determine the extent of their 
knowledge in these areas before the activity.  This test will take approximately 10 
minutes. The same test will be given after their experience with the project to assess 
what they learned and help teachers find ways to improve the project.   

Materials:  
1. 2 Student handouts – “Introduction to Wetlands and Beavers” and “Why are Beavers
Important?”  
3. Pre‐post test
4. Alignment of curriculum to NM Science Standards
4. Background materials are available in the PowerPoint presentation (see below)
5. Water quality and GPS equipment for students to explore and learn how to use
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Introduction to Wetlands and Beavers 

Wetlands are important part of various aquatic habitats such as rivers, lakes, ponds, 
acequias/ditches but are defined primarily as marshes, swamps, riparian areas, bogs and 
fens. Many wetlands are not wet all the time but may be only seasonably wet.  
Wetlands are found in transition zones where the flow of water, the cycling of nutrients, 
and the energy of the sun meet to produce a unique ecosystem characterized by 
hydrology, soils, and vegetation making these areas very important features of a 
watershed.  
   
 Why are wetlands Important? 

 Prevent flooding by 
acting like a sponge 
soaking in water, 
nutrients and sunlight. 

 Purify water by filtering 
out dirt, converting 
pollution to usable forms 
and recycling nutrients. 

 Provide homes, food, and 
shelter for fish and 
wildlife.   

 Reduce erosion by 
slowing the power of 
water that tears away 
soil from the earth. 

 Increase ground water recharge by allowing time for water to infiltrate. 
 
In New Mexico 8 out of 10 (90%) wild animals rely on wetlands for some part of their 
life.  Yet, riparian and wetland habitat comprise less than 1% of the land area of New 
Mexico.   
 
Rates of wetland loss  

 220 million acres of wetlands existed in the 1600s.  100 million acres remain in 
2001 in United States 

 60,000 acres are lost per year 

  
Draining for agriculture and development pressure are the biggest threats to wetlands. 
Most wetlands are at risk or threatened by hydrologic alterations, pollution inputs, and 
vegetation damage. 
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Other Threats to wetlands 

 Non‐native species such as tamarisk and Russian olive 

 Development for oil, gas, or mineral extraction 

 Chemicals and petrochemicals 

 Pharmaceuticals 

 Drought, fire, climate change, loss of keystone species 
 
Natural and human‐assisted ways to protect and create wetlands 

 Restore and protect pre‐existing wetlands 

 Work with agencies responsible for water control and management  

 Protect buffer zones and riparian areas as open space 

 Develop ways to slow down flood/storm water such as creating bioretention 
ponds to capture water from impervious surface or landscaping  

 Let Beavers do the work to build dams, spread water, and create wetlands 
 
Importance of wetlands for species of greatest conservation need as defined by the 
NM Department of Game and Fish Comprehensive Wildlife Conservation Strategy 
Beavers have been identified as keystone species which is an animal on which other 
species in an ecosystem largely depend – if it were removed the ecosystem would 
change drastically.  Several other animals that are threatened in New Mexico require 
wetlands such as the New Mexico Meadow Jumping Mouse.  Approximately 80% of all 
sensitive and specially classified vertebrate species in New Mexico depend on riparian or 
aquatic habitat at some time during their life cycle.  Special concern is taken and special 
protection extends for animals that are Federal or State listed as a Threatened or 
Endangered species or those that are federally protected including: 

 Birds‐Bald eagle, Southwest willow flycatcher, Peregrine falcon 

 Mammals‐Meadow jumping mouse 

 Amphibians‐Jemez mountain salamander 

 Reptiles‐NM garter snake 

 Waterfowl, migratory birds 
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Why Care About Beavers? 
 
Beaver activities can greatly improve water quality, increase the amount of water in an 
area, and improve habitat for many other species.  Beavers are the largest rodent in 
North America.  They weigh between 35 and 70 pounds and live 10 – 15 years, mostly in 
the water.  Their scientific name is Castor Canadensis.  Other than humans they are able 
to modify their 
environment more 
than any other 
animal.   
 
There were 60‐100 
million beaver in 
North America 
prior to the arrival 
of Europeans. Now 
there are only 
about 6‐12 million, 
about 1/6th of 
their original 
population.  The 
reasons for these 
large declines are 
extensive beaver 
trapping for fur 
during the 1800’s 
and 1900’s and 
habitat loss from development. 
 
Beaver Habitat – Where they Live and What They Need 

 Beavers live by rivers, streams, ponds or lakes.  They spend most of their life in 
water  

 Beavers need riparian* areas that produce deciduous shrubs and trees like aspen, 
willow, and cottonwood. These plants are used as a food source and to build 
dams 

 Beavers need a place with some deep water to build their lodge or bank den 
* Riparian areas are those areas adjacent to rivers, streams and wetlands that support 
unique plants and animals that need moist conditions. 
 
Beaver Behaviors ‐‐  Beavers will: 

 Build dams to create protected deep water areas where they are a safe from 
predators.   
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 Harvest trees and shrubs to build their dams, lodges, and provide their food. 

 Act as ecosystem engineers by building and maintaining dams and ponds. The 
dams and ponds are important building blocks that create room and food for 
many other species such as the meadow jumping mouse, ducks, deer and fish.   

 
How Beavers Are Adapted for the Environment – Beaver have:  

 Body size & shape are well adapted to aquatic life (compact body cuts down on 
heat loss) 

 Fur covered with coarse guard hairs and underfur for warmth 

 Incisors grow continuously and have chiseled edge which is sharpened by 
grinding upper & lower incisors together and cutting woody plants 

 Paddle‐like tail used as a rudder 

 Webbed hind feet for propulsion in water 

 Short heavy clawed front feet for digging 

 Small eyes located high on head – (ear & eye position enable swimming with 
minimum exposure above water. 

 Closable nostrils, valvular ears, nictitating eye membranes, lips that close behind 
large incisors (allows eating & carrying sticks underwater) –for life under water 

 Scent gland that produces castoreum to mark territory 
 
How do Beavers Benefit & Affect People and the Environment.   

 Help prevent damage from large floods by slowing water down and storing water 
in wetlands 

 Clean water with beaver dams by trapping and filtering sediments and harmful 
chemicals 

 Build ponds that store water and keep rivers flowing during dry and low‐flow 
periods which provides water for people, plants and wildlife when they need 
water most 

 May cause damage from tree cutting and flooding by dams of nearby roadways, 
buildings and crops.   

 Improve habitat diversity.  Beavers are a keystone species – their living in rivers 
and activities are so important that their removal can cause other animals to lose 
their home places and food.  Beavers create many different habitats that support 
diverse wildlife 

 Increase water storage in a dry, arid climate. The pond water can percolate into 
the ground, which recharges the groundwater.   

 
The New Mexico Department of Game & Fish list beavers as a Species of Greatest 
Concern in the Comprehensive Wildlife Conservation Strategy because of their critical 
role in improving riparian habitats and supporting the habitat of other species.   
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Your Name: _____________________________     
 
Name of your School: _____________________ Date: _________________ 

 

Stewards building Wetland Building Habitats pre/ post test 
Please answer the following questions. 

 
1. What are two reasons that wetlands are beneficial to wildlife?   

   
 
 

   
 
2. Provide two ways that wetlands affect the quality and quantity of river water. 

  Quantity: 
 
 

  Quality: 
 
3. Give two examples of how beaver are beneficial for wildlife and/or humans. 

   
 
 

   
 
4. Name two ways to detect beaver activity near a stream or river. 

  
 
 

  
 
5. Give one example of a beaver-human conflict and one example of a non-lethal 
(without killing the beaver) method of how people might be able to resolve the 
conflict? 

  
 
 

  
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Alignment of Stewards Building Wetland Habitat Activities  to  New Mexico 
Science Content Standards, 

Benchmarks, and Performance Standards 

Strand Benchmark Performance Standard Activity 
Strand I:  
Scientific 
Thinking 
and 
Practice 

9-12 
Benchmark I:  
Use accepted 
scientific 
methods to 
collect, 
analyze, and 
interpret data 
and 
observations 
and to design 
and conduct 
scientific 
investigations 
and 
communicate 
results. 

1. Describe the essential components
of an investigation, including 
appropriate methodologies, proper 
equipment, and safety precautions. 
2. Design and conduct scientific
investigations that include:   

 testable hypotheses
 controls and variables
 methods to collect, analyze,

and interpret data
 results that address hypotheses

being investigated
 predictions based on results
 re-evaluation of hypotheses

and additional experimentation
as necessary

 error analysis.
3. Use appropriate technologies to
collect, analyze, and communicate 
scientific data (e.g., computers, 
calculators, balances, microscopes). 
4. Convey results of investigations
using scientific concepts, 
methodologies, and expressions, 
including: 

 scientific language and
symbols

 diagrams, charts, and other
data displays

 mathematical expressions and
processes (e.g., mean, median,
slope, proportionality)

 clear, logical, and concise
communication

 reasoned arguments.
5. Understand how scientific theories
are used to explain and predict natural 
phenomena. 

*Students learn and use recognized
protocols for data collection. 

*Students develop study questions
and design investigations 
concerning wetland and wildlife 
issues. 

*Students use global positioning
units to collect data on wetland 
areas and meters to collect water 
quality data. Students analyze 
riparian area conditions using plant 
samples, measuring tapes, direct 
observations. 

*Students analyze water samples
using a colorimeter, D.O. winkler 
titration, TDS and pH 
measurements, benthic 
macroinvertebrate sampling and 
sorting, revegetation work for 
habitat improvement.  

*Students present data through
written papers and oral 
presentations. 

*Students use principles of stream
hydrology and interventions to 
restore wetland areas to explain 
physical conditions of wetlands.  
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Strand Benchmark Performance Standard Activity 
Strand I:  
Scientific 
Thinking 
and 
Practice 

 9-12 
Benchmark 
II:  
Understand 
that scientific 
processes 
produce 
scientific 
knowledge 
that is 
continually 
evaluated, 
validated, 
revised, or 
rejected. 

1. Understand how scientific processes 
produce valid, reliable results, including: 
* consistency of explanations with data 
and observations 
* openness to peer review 
full disclosure and examination of 
assumptions 
* testability of hypotheses 
* repeatability of experiments and 
reproducibility of results. 
2. Use scientific reasoning and valid logic 
to recognize:   
* faulty logic 
* cause and effect 
* the difference between observation and 
unsubstantiated inferences and 
conclusions 
* potential bias. 
3. Understand how new data and 
observations can result in new scientific 
knowledge. 
4. Critically analyze an accepted 
explanation by reviewing current 
scientific knowledge. 
5. Examine investigations of current 
interest in science (e.g., 
superconductivity, molecular machines, 
age of the universe). 
. 

*Students present data for 
public review. 
        
* Students make observations 
and develop scored values 
related to observations on 
wetland health and discuss with 
peers their reasoning for their 
findings.  Students decide on 
final scoring collectively.  
 
*Students analyze data and 
discuss previously held 
viewpoints or beliefs. 
 
*Students analyze published 
wetland data.  
 
*Students interpret data in 
context of reference conditions 
anticipated for an undisturbed 
wetland. 
 
*Students research and discuss 
local, state, national and 
international wetland issues. 
 
* Students investigate current 
information on wetlands loss 
and wetland restoration 
practice 
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Strand Benchmark Performance Standard Activity 
Strand I:  
Scientific 
Thinking 
and 
Practice 

9-12 Benchmark 
III:  Use 
mathematical 
concepts, 
principles, and 
expressions to 
analyze data, 
develop models, 
understand patterns 
and relationships, 
evaluate findings, 
and draw 
conclusions. 

1.Create multiple displays of data to 
analyze and explain the relationships in 
scientific investigations. 
2. Use mathematical models to 
describe, explain, and predict natural 
phenomena. 
3.Use technologies to quantify 
relationships in scientific hypotheses 
(e.g., calculators, computer 
spreadsheets and databases, graphing 
software, simulations, modeling). 
4.Identify and apply measurement 
techniques and consider possible 
effects of measurement errors. 
5.Use mathematics to express and 
establish scientific relationships (e.g., 
scientific notation, vectors, dimensional 
analysis). 

*Students create maps and 
calculate changes in wetland 
area and relate data 
environmental factors in 
wetlands. 
 
*Students enter data on 
spreadsheets and create 
graphs.   
 
*Students create maps of 
wetland areas and evaluate 
accuracy of GPS units based 
on their experiences and 
aerial photography.   
 
*Students examine patterns 
and relationships between 
wetland health and water 
quality parameters. 
 
*Students calculate summary 
statistics. 
 

 
 
Strand Benchmark Performance Standard Activity 
Strand II:  
The 
Content 
of Science 
Standard 
I 
(Physical 
Science)  

9-12 Benchmark 
I:  Understand the 
properties, 
underlying 
structure, and 
reactions of matter. 

1.Classify matter in a variety of ways 
(e.g., element, compound, mixture; 
solid, liquid, gas; acidic, basic, neutral). 
2. Identify, measure, and use a variety of 
physical and chemical properties (e.g., 
electrical conductivity, density, 
viscosity, chemical reactivity, pH, 
melting point). 
3. Describe how the rate of chemical 
reactions depends on many factors that 
include temperature, concentration, and 
the presence of catalysts. 

*Students learn concepts of 
conductivity and pH and 
relate to presence of ions or 
compounds in water. 
*Students conduct chemical 
and physical tests such as 
canopy cover, number of 
beaver dams, size of wet area 
and water chemistry such as 
pH, conductivity, turbidity 
and temperature. 
 
*Students consider 
relationship between canopy 
of shade in wetland, amount 
of bare ground with factors 
such as temperature, 
turbidity and dissolved 
oxygen. 
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Strand Benchmark Performance Standard Activity 
Strand II:  
The 
Content of 
Science 
Standard 
II (Life 
Science)  

9-12 Benchmark 
I:  Understand 
how the survival 
of species depends 
on biodiversity 
and on complex 
interactions, 
including the 
cycling of matter 
and the flow of 
energy. 
 
 
 
 
 
 
 
 
 

Ecosystems 
1.Know that an ecosystem is complex 

and may exhibit fluctuations around 
a steady state or may evolve over 
time. 

2.Describe how organisms cooperate 
and compete in ecosystems (e.g., 
producers, decomposers, herbivores, 
carnivores, omnivores, predator-prey, 
symbiosis, mutualism). 
3. Understand and describe how 
available resources limit the amount of 
life an ecosystem can support (e.g., 
energy, water, oxygen, nutrients). 
4. Critically analyze how humans 
modify and change ecosystems (e.g., 
harvesting, pollution, population 
growth, technology).  

 
*Students learn about key 
concepts in wetland health, 
the types of animals that 
utilize wetlands and apply 
the concepts to local study 
area. 
 
*Students study wetland 
habitat and food webs. 
 
*Students analyze how 
human land use affects size 
and quality of wetlands. 
 
*Students study human 
impacts on watershed.  

 
Strand Benchmark Performance Standard Activity 
Strand II:  
The 
Content 
of Science 
Standard 
II (Earth 
Science) 

9-12 Benchmark II:  
Examine the scientific 
theories of the origin, 
structure, energy, and 
evolution of Earth and 
its atmosphere, and 
their interconnections. 

Geochemical Cycles 
5. Know that Earth’s system contains 

a fixed amount of natural resources 
that cycle among land, water, the 
atmosphere, and living things (e.g., 
carbon and nitrogen cycles, rock 
cycle, water cycle, ground water, 
aquifers).  

 
*Students learn and apply 
concepts of hydrologic 
cycle and carbon cycle 
that surround wetlands 
and the effects of adding 
or removing wetlands. 
 
 

 
Strand Benchmark Performance Standard Activity 
Strand III:  
Science and 
Society 
Standard I:  
Understand 
how scientific 
discoveries, 
inventions, 
practices, and 
knowledge 
influence, and 
are influenced 
by, individuals 
and societies. 

9-12 Benchmark 
I:  Examine and 
analyze how 
scientific 
discoveries and 
their applications 
affect the world, 
and explain how 
societies influence 
scientific 
investigations and 
applications. 
 
 
 

9.Describe how scientific knowledge 
helps decision makers with local, 
national, and global challenges (e.g., 
Waste Isolation Pilot Project [WIPP], 
mining, drought, population growth, 
alternative energy, climate change). 
12.Explain how societies can change 
ecosystems and how these changes can 
be reversible or irreversible. 
13. Describe how environmental, 
economic, and political interests impact 
resource management and use in New 
Mexico. 

*Students examine local 
and state policy 
regarding wetland 
issues and how wildlife 
management is 
impacted by wetlands. 
 
*Students examine 
human-induced 
changes in wetlands 
and human-related 
impairments. 
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Wetlands Science & Biology

Share 
with 

Wildlife!

What is a Wetland?

• What is a wetland?

Rivers, lakes, ponds, acequias
ditches but are defined primarily as 
marshes, swamps, bogs and fens

• Not always wet all the time, can 
be seasonably wet.

• Many benefits to maintaining 
creating and protecting wetlands.
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Why are Wetlands Important?
1. Prevent flooding by acting like a 

sponge
2. Purify water by filtering out dirt, 

converting pollution to usable forms 
and recycling nutrients

3. Provide homes, food, and shelter for 
fish and wildlife.

4. Reduce erosion by slowing the power 
of water to tear away soil from the 
earth

5. Increase ground water recharge by 
infiltrating water into the ground

Removing wetlands increases flooding

By Ducks 
Unlimited
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Rates of wetland loss

• 220 million acres 1600s, 100 million in 2001 in United 
States

• 60,000 acres are lost per year

• Draining wetlands for agriculture and development are 
the biggest threats

• Most wetlands are at risk or threatened by hydrologic 
alterations, pollution inputs, vegetation damage

An example of wetland 
loss along the Rio 
Grande in Albuquerque

From the Bosque 
Biological Management
Plan 1993

Green and yellow = forest 
and agricultural areas

Pink = urban areas
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Other Threats

• Non-native species

• Development for oil, gas, 
or mineral extraction

• Chemicals and 

petrochemicals

• Drought, fire, climate 
change, loss of keystone 
species

www.oilandgasbmps.org

http://en.wikipedia.org/wiki/Rana_catesbeiana

www.nature.org

How wetlands work
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Wetlands Recharge Groundwater
helping people and wildlife

Natural and human-assisted ways to 
protect and create wetlands

• Restore and protect existing 
wetlands

• Create retention ponds off 
impervious surface or landscaping 
design to catch water

• Protect buffer zones and riparian 
areas as open space

• Develop ways to slow down 
flood/storm water 

• Let Beavers do the work
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Beavers Build Wetlands! 
for species of greatest conservation need

• Beavers are keystone species

An animal on which other species largely 
depend – if it were removed the ecosystem 
would change drastically

• Birds-Bald eagle, Southwest willow 
flycatcher, Peregrine falcon

• Mammals-Meadow jumping mouse

• Amphibians-Jemez mountain salamander

• Reptiles-NM garter snake

• Waterfowl, migratory birds
Meadow Jumping Mouse is Endangered and areas of the 
Jemez are now closed due to it losing its habitat

Beaver – a keystone species

• North America’s 
largest rodent

• Beaver trapping = 
opening of the West

Populations 
decimated by 1800s

The animal most able to 
alter its environment 
(besides us humans, Homo 
sapiens)
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Background

• Average 40-60 pounds, 
but may grow to more 
than 100 pounds

• Valves in ears

• Skin flaps in mouth 
leaving incisors exposed

• Clear eyelids

• Castor oil waterproofs 
coat

Beaver Characteristics
• Build dams

• Large incisors

• Flat scaled tail
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Less Noticeable Characteristics

• Valves in nose and 
ears

• Large lungs (can hold 
it’s breath for 10-15 
minutes)

• Juvenille beaver must 
migrate

• Older, females will 
have more kits

• Beavers have 4-5 
kits or up to 9 in a 
litter

• At 2 years old the 
juveniles are 
kicked out of 
colony

Busy Beavers
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Human-Beaver Conflicts

• Flood parks, farmland, 
roads

• Cut desirable trees 
(average beaver cuts 
200 trees per year)

• Rising water can kill 
vegetation

• May spread diseases 
(“beaver fever”)

Non-lethal Conflict Resolution

• Wrap trees to protect 
them from being cut

• Build “beaver 
deceiver” to lower 
pond elevation

• Relocate to new area
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Wrap Trees

• Leave gap between 
tree and wire

• Use heavy gage wire

• Protect tree at least 2 
feet above highest 
anticipated snow level

Beaver Deceiver
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Relocation

• When a conflict can’t 
be resolved

• When water elevation 
behind dams might 
jeopardize safety

• When other methods 
are cost-effective

Benefits
• Dams decrease damage by 

large floods

• Are a Keystone species-
the create habitat for many 
species

• Purify water by removing 
pollutants

• Increase water storage –
raise water tables and keep 
rivers flowing during dry 
and low-flow periods
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How to recognize signs of 
beavers

Dams
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Beaver Ponds

Lodges
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Bank Dens

Cuttings – shrubs
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Peeled Bark

Cuttings – Trees
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Caches
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Tracks

Trails & Slides
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Scent Mounds

Why Protect Wetlands?

Wetlands: 

• Decrease damage by large floods

• Create habitat for many species 

• Purify water by removing pollutants

• Increase water storage – raise water tables 
and keep rivers flowing during dry and low-
flow periods 
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How to prepare for our field work?

• Bring a warm jacket

• Bring a bottle of water

• Be prepared to do water quality testing and 
mapping of beaver sign

The End

Presented by

River Source


