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Forestry and Natural Resources

Unit 1:  Introduction to Natural Resources

Lessons:

1.
What is a Natural Resource?

2.
Use of Natural Resources by People

3.
Key Concepts in Ecology

Performance Standards Covered:

7.1  Energy and Nutrient Cycles

Students will understand the cycling of energy, water, and basic elements in the ecosystem.

7.2  Energy

Students will understand the importance of energy, including sources, conservation, and future needs.

7.3  Water and Water Pollution

Students will understand water use issues, cycles, management practices, conservation, pollution, and water quality.

7.4  Soils


Students will understand soil composition and the factors which affect the use of 

different types of soil.

7.6  Wildlife and Waterfowl

Students will understand the importance of wildlife including indigenous and migratory species, their physical and behavioral characteristics, habitat, and management.

7.7  Wetland and Aquatic Resources


Students will understand the principles of fisheries and marine resource management.

7.13  Forest management

Students will understand forest management practices.  Students will understand the concept of forest health.
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Unit 1:  Introduction to Natural Resources

Lesson 1:  What is a Natural Resource?

Duration:  Three Days (3 hours)

Students will be able to:

1. Provide 3 alternative definitions of a natural resource.

2. Describe the characteristics of abiotic and biotic natural resources.

3. Relate the value of natural resources to the integrity of physical and biological systems.

Suggested Demonstrations:

1. Thermal Properties of Water

2. Combustion of Methane

Suggested Activities:

1.1A
‘ER’:  Endangered Resources

1.1B
Wetland Analogies

1.1C
Herbal Heroics

Teaching Outline:

I.
Definitions of a Natural Resource

A.
Natural resources are any component of the environment that an organism depends on for general welfare and maintenance.  Soil, water, wildlife, rangeland, forest, minerals, and solar energy are examples.

B.
Natural resources include anything from the environment that humans can use to perform a useful function, such as coal, oil, lumber, or silicon. 

C.
Natural resources are all those things that existed on the planet before humans evolved and began manipulating the environment.

II.
Abiotic Natural Resources

A.
Definition: Non-living, physical parameters that constitute the environmental framework. They influence climate, nutrient availability, and habitat complexity.  Air, soil, water, minerals, and energy are examples.

B.
Examples of Abiotic Resources

1.
Soils  are dynamic integrated systems of water, air, organic, and mineral matter.

a.
Their properties are influenced by climate, living matter and on the type of rocks they were made from (parent material).

b.
Soils may be formed by the death and subsequent decomposition of living organisms, and by the mechanical and chemical weathering of parent rock.

c.
A healthy soil is typically composed of about 50 percent solids (minerals and organic matter), and 50 percent pore space (water and air).

d.
Valuable soil functions:

i.
Provide a substrate for plants to grow

ii.
Serve as a reservoir for important life sustaining nutrients

iii.
Provide habitat for important microorganisms and invertebrates

iv.
Reduce water and air pollution by complexing toxic metals and organic waste.

2.
Water is an intensively used, life sustaining resource that influences all life processes.

a.
The unique molecular properties of water and the cyclical nature of it’s movement exert strong influences on physical and biological systems.

b.
Reservoirs of water are found in lakes, streams, oceans, ground water, snowpack, the atmosphere, chemical complexes of rock, and in the bodies of organisms.

c.
Valuable functions of water:

i.
Provide a transport medium for life processes

ii.
Provide habitat for aquatic organisms

iii.
Modify weather and climate

iv.
Transport important chemical elements

v.
Contribute to the planet’s heat budget

3.
Air  is a complex mixture of gases, particulate matter, and water vapor.

a.
Air is composed of a nitrogen, oxygen, argon, carbon dioxide, neon, helium, methane, krypton, and sulfur.

b.
Air modifies the global heat budget and transports water over large regions of the globe.

c.
Valuable functions of air

i.
Air is a source of oxygen and carbon dioxide for plants and animals

ii.
Air provides a medium for the conduction of sound

iii.
Air provides an alternative medium for locomotion

iv.
Air protects the earth from bombardment by meteorites

v.
Air insulates the earth from harmful radiation

4.
A mineral is any hard, brittle, stone-like material that occurs naturally in the earth’s crust.  

a.
Minerals come from widely scattered parts of the world.  They may be mined as an element or an ore.  Examples of mined minerals are Cu  from Arizona; Al from Japan and Canada; Ni, from Australia, Botswana, and Canada; Fe from the United states, Canada, Liberia, and Brazil.

b.
Minerals are valuable both as nutrients needed by organisms for growth and metabolism and as raw materials for technology, agriculture, and economics. 

5.
Energy  is roughly defined as the ability to do work.  Forms of energy include light, heat, sound, chemical energy, mechanical energy, and nuclear energy.

a.
Energy cannot be destroyed; rather it is continually cycled and changed into different forms.

b.
Energy resources important to human society are many and varied.  They include fossil fuels, hydrothermal energy, geothermal energy, nuclear energy, solar energy, and biomass.

III.
Biotic  Natural Resources 

A.
Definition: Natural Resources that constitute the living or organic skin of the environment. These resources include not only plants and animals, but also the materials resulting from their activities.  Biological resources may be divided into plant communities and wildlife.

B.
Examples of Biotic Resources

1.
Plant communities  are a collection of plant species characterized by a distinctive relationship; they act as a self contained unit and are relatively independent of inputs or outputs from adjacent communities.

a.
Forests  are representative plant communities dominated by specific species of trees.  Many of the world’s forests fall under one of three categories; tropical forest, temperate forest, or boreal forest.  In the United States, forests occupy about 655 million acres or 29 percent of the total land area.  Approximately two-thirds of this is classified as commercial timberland.

i.
Forests, like all plant communities are composed of species that are continually present when that habitat is encountered.  These indicator species provide knowledge of the climate, topography, and exposure expected in a particular community.  Examples of forests include:  Oak hickory forest, Beech-Maple forest, New Jersey Pine Barrens, Pacific Coastal Forest, and Rocky Mountain Montane Forest.

ii.
Forests have a vertically stratified structure with distinct zones.  From top to bottom, these are the canopy, under-story, shrub layer, herb layer, and the ground.

iii.  Forests are ecologically and economically valuable.  They provide habitat for wildlife, produce oxygen, modify climate, contribute to the global economy, are a source of building materials, and recycle nutrients and water.

b.
In wetlands, water saturation is the major environmental influence on soil formation and the accompanying plant and animal life.  Wetlands are transitions between aquatic and upland habitats.  Examples of wetlands include marshes, swamps, and bogs.

i.
Marshes are transitional areas between land and water which are covered part of the time by estuarine, coastal, or fresh water.  The vegetation includes aquatic plants, herbs, grasses and shrubs.

ii.
Swamps are marsh-like, but dominated by the presence of woody trees and shrubs.  They are usually adjacent or part of a river floodplain.

iii.
Bogs  are habitats of stagnant, water filled depressions that may be completely covered with a mat of vegetation.  They are frequently nitrogen poor habitats.

iv.  Wetlands provide critical habitat, are nurseries for juvenile fish, provide recreation areas, control floods and filter pollutants, and provide wintering ground for migrating birds.

c.
Rangelands  are lands on which existing vegetation, whether growing naturally or managed, is suitable for grazing or browsing.  Rangelands include natural grasses, savannas, shrub-lands, deserts, woodlands, and forest.

i.
Rangelands may be classified according to the climax vegetation, climate, soil, and topography.

ii.
Rangelands provide valuable forage (grasses and shrubs) for native and domesticated animals.

iii.
Rangelands are a source of wood products, water, and energy.

iv.
Examples of types of rangeland are tall grass prairie, short grass prairie, chaparral, pinyon-juniper woodland, and desert scrub.

2.
Wildlife is a biological resource that includes all animals not domesticated by humans.  Technically, all vertebrates or animals with backbones (e.g. amphibians, reptiles, birds, and mammals) are classified as wildlife.  Bacteria, fungi, insects, and other organisms are important invertebrate (without a backbone) resources that contribute to the well being of humans and other species.  In general, wildlife includes more than game or commercially important species.

a.
Wildlife provides benefits both realized and potential.  Organisms contribute to the stability of ecosystems by storing and releasing energy, and by recycling minerals, nutrients, and water.  Wildlife also provides human benefiting ointments, medicines, and antibiotics. 
b.
Insects are critically important because of their interdependent relationship with plants.  Insects and other invertebrates help in plant reproduction, aeration of the soil, decomposition of organic matter, and nutrient cycling.

c. The economic growth and conservation of wildlife resources may be best served by cultivating species present within a given ecosystem.  Endemic or native species are already compatible with the physical and biological parameters of their environment.  Aquaculture may provide the greatest potential by providing large sources of protein in the form of fish, molluscs, crustaceans, and even marine reptiles.
Laboratory Exercise 1A 

Endangered Resource
Purpose:

Organisms are dependent on and influenced by the abiotic and biotic resources available in their environment. People are no exception; we rely on natural resources to meet our basic health and nutritional needs, and to maintain a high standard of living.  This activity illustrates our dependence on natural resources by envisioning scenarios where the availability of a natural resource is compromised by some event.

Objective:

1. Students will be able to discriminate between abiotic and biotic resources.

2. Students will be able to comprehend the integration of living and physical environmental parameters.

3. Students will be able to assess the effects of a scenario, determine its consequences and propose solutions.

Materials:

1. Worksheet xx

2. Flip-Chart

3. Magic Markers

4. Classroom References:  encyclopedias, almanacs, fact-finders, etc.

Set-Up:

Explain to students that many organisms are endangered or threatened from loss of habitat, exploitation, or the influence of exotic introductions.  Their resilience is strained when the very physical framework that sustains them is itself threatened.  Pollution, poor management, and an increasing human population are impacting the water, air, and soils that support life. 

Directions:

Present students with a given scenario that describes an event that severely depletes or all together eliminates a parameter of a physical or biological natural resource.  For each scenario, students will work in groups to complete the ER worksheet, addressing the following:

1. What physical and biological systems are affected?

2. What are the consequences to people?

3. What possible means are available to mitigate the problem?

Scenarios:

1.
A new strain of virus is causing 100 percent mortality in the denitrifying bacteria responsible for converting nitrate into nitrogen gas.  This stage of the cyclic flow of nitrogen has been eliminated and nitrogen gas is now a finite resource.

2.
A previously unknown strain of algae is replicating at an incredible rate. Its preferred habitat is freshwater; lakes and streams. A chemical byproduct of its metabolism complexes oxygen, thereby making it unavailable to aquatic organisms. Although marine environments are unaffected, die-offs of freshwater organisms are accelerating.

3.
Inexplicably, the seismically active margins of the Ring of Fire are simultaneously erupting. Large volumes of volcanic ash and gas are being propelled into the skies. The air over large regions of the globe is quickly becoming saturated with magnesium, sulfur, and nitrous oxides. Incident radiation is severely reduced.

4.
A biologically engineered, parasitic strain of bacteria intended to deter the ‘killer’ bee threat has mutated and is swiftly moving through populations of insect pollinators. Species of bees, beetles, butterflies and moths are experiencing phenomenal mortality rates. Strangely, adult populations of these insects are unaffected.

Laboratory Exercise 1A Worksheet
Endangered Resource

Directions:

Listen to the scenario presented by your teacher.  Within your group, discuss and record the critical physical and biological systems that are directly affected by the event (STATUS). Determine the immediate and potential consequences of the event (SYMPTOMS) and suggest possible ways of mitigating or eliminating the impact of the event (TREATMENT).

SCENARIO1:

	STATUS
	SYMPTOMS
	TREATMENT


	
	
	


SCENARIO:

	STATUS
	SYMPTOMS
	TREATMENT

	
	
	


Laboratory Exercise 1B

Wetland Analogies

Purpose:

Wetlands are critical habitats for both aquatic and terrestrial organisms. They subtly influence environmental conditions such as water quality, erosion severity, nutrient availability and other parameters.  In this activity, students will infer the valuable attributes of a healthy wetland ecosystem.

Objective:

1. Students will be able to list the benefits provided to wildlife by wetlands.

2. Students will be able to list benefits provided to people by wetlands.

3. Students be able to discuss and provide examples of the value of wetlands.

Materials:

Ideally, the materials that you select for this activity should reflect the functional roles of a wetland as listed in the Topic Outline.  The following are some suggested materials.

· Bath sponge

· Filter paper

· Baby food jar (empty!)

· Pillow

· Large bowl

· Soda straw

· Chain

· Bottled water

· Scrubbing brush

· Travel brochure

Setup:

Explain to students that wetlands perform many valuable functions.  Plants, wildlife, and people benefit from the diversity, productivity, and resiliency of healthy wetlands. 
Directions:

This activity works best as a group activity. Place objects (2 or 3/ table) in different localities in the room.  Students will  discuss possible analogies and record them on their worksheet.  If time permits, rotate the groups between tables.   Make sure you provide closure with your students by clarifying the specific contributions of wetlands; to both physical and biological systems.

Value of Wetlands

· Provide Wildlife Habitat

· Serve as Aquatic Nurseries

· Provide wintering ground for migrating birds

· Provide reservoirs of water

· Provide recreation areas

· Filter pollutants

· Control floods

· Reduce soil erosion

· Aesthetically pleasing

· Shelter from predators

· Buffer of fresh-salt water environments

· Supports aquatic food chains

Laboratory Exercise 1B Worksheet

Wetland Analogies

Directions:

Examine the objects with your group.  Determine possible parallels between each object’s function and a perceived function of a wetland.  Record your group’s responses on the worksheet and include any of your own relevant interpretations.

	OBJECT
	FUNCTION OF OBJECT
	WETLAND ANALOGY
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Laboratory Exercise 1C

Herbal Heroics

Purpose:

Biological resources harbor both realized and potential benefits to people.  Plants in particular have been exploited throughout history for their physical, chemical, and aesthetic properties.  In this activity, students will rotate through stations of plant specimens, discovering the unique characteristics, properties, and uses of some important herbs. 

Objective:

1. Students will be able to name and describe at least 10 culturally important herbs.

2. Students will be able to explain the use of each herb

3. Students will be able to discuss the economic and environmental ramifications of exploiting these herbs.

Materials:

This activity works best with a large variety of specimens. Fortunately, it’s easy to obtain 

a variety of herbs at reasonable cost from a reputable nursery or retail store.   Photographs can be used to represent more exotic species.

Some suggested herbs to use.

Sage

Lavender
Nasturtium
Currant
Ginger

Huckleberry


Rosemary
Elderberry 
Prunus
Mint
Buckwheat
Common Thyme

Reference Materials:

1. Herb Book

2. Sunset Garden Book

3. The Diversity of Life

Setup:

Setup stations around your classroom. Make sure there is enough room for several students to examine samples without being in each other’s way. Provide labels that describe the plant’s name, species, characteristics, habit, properties, and uses. It is suggested that you laminate your labels for repeated use. The references above, as well as your local nursery are good sources of information for the text. Important: if you intend to let students taste samples of herbs, it’s recommended that you use common market products.

Example Label:

	COMMON NAME:                               BOTANICAL NAME:

Characteristics:

                                                             USES
Growth Habit:                    Medicinal     Culinary     Industrial    Other

Properties:


Laboratory Exercise 1C - Worksheet

Herbal Heroics

	PLANT’S

COMMON

NAME
	SPECIES
	CULINARY

USES
	MEDICINAL

USES
	MISCELLANEOUS

USES
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