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2008 Teacher Resource Booklet 
 
For the past 25 years, high schools in Pennsylvania have been recognizing the value of the Envirothon 
experience. Students and their teachers become empowered by their own motivation as the Envirothon 
engages them in an exciting, multi-faceted study of the environment. Students involved in the 
Envirothon often pursue further education in environmental fields. Many Envirothon participants 
pursuing college degrees in various natural resource studies have indicated that their education choice 
was partly due, or strengthened by, their Envirothon experience. Many Envirothon advisors credit the 
Envirothon with increasing student interest and involvement in environmental sciences. To many people 
involved, the Envirothon is more than just a competition. 
 
We hope that whether this is your first Envirothon or you are a veteran, you and your team are excited to 
learn about the environment, our relationship with it, and how we can each work towards its protection 
and conservation. 
 
This year features “Recreational Impacts on the Natural Environment” as the Current Environmental 
Issue.  We have made an effort to link the other stations (Soils / Land Use, Aquatic Ecology, Forestry, 
and Wildlife) with the Current Issue in the Essential Topics and Learning Objectives to emphasize their 
interrelatedness.      
 
This Teacher Resource Booklet is intended to help you and your teams become fluent in a broad range 
of environmental topics.  It outlines the program guidelines of the Envirothon, including the Learning 
Objectives and Reference Lists.  Included are: 
 

1. Envirothon Mission Statement and Objectives 
2. Envirothon Sponsors, Partners, and Financial Contributors 
3. General Information on the 2008 Pennsylvania and Canon Envirothon events 
4. Brief History of the Envirothon 
5. Overview of Station testing and a past station test used in 2006 
6. Description of the Oral Component and a past scenario used in 2007 
7. Some Tips for Teaching Envirothon Material 
8. Aquatic Ecology * 
9. Current Issues – Recreational Impacts on the Natural Environment* 
10. Forestry * 
11. Soil/Land Use * 
12. Wildlife * 

  
 * The following are specified for each station: 

 a) Essential Topics 
  b) Learning Objectives 
  c) Reference Materials List - If you are missing any of these materials,    
      contact your County Conservation District.  
  d) Learning Enhancements 
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MISSION STATEMENT 

The Envirothon is an environmental education program made available to Pennsylvania Conservation 
Districts in partnership with related state and federal agencies and other organizations.  The Envirothon 
program is designed to test high school students’ knowledge of Pennsylvania natural resources and 
environmental sciences.  The program emphasizes the importance of environmental sensitivity while 
stressing a need to achieve a social, ecological, and economic balance.  The Pennsylvania Envirothon 
provides future generations with the ability to be better equipped to address the complex natural 
resource concerns facing today’s world as well as the challenges of tomorrow. 
 
OBJECTIVES 

Awareness:  The Envirothon will help students cultivate an awareness of the total environment and 
acquire sensitivity towards its limited natural resources. 

Knowledge:  The Envirothon will help students develop a basic understanding of the earth’s ecological 
systems and the life-sustaining implication these systems have on all living things. 

Attitudes:  The Envirothon will help students develop attitudes, which embrace environmental 
sensitivity and instill the dedication to participate in activities geared towards protecting the 
environment. 

Application:  The Envirothon will help students develop skills needed to identify, investigate, and 
contribute to the resolution of environmental issues and problems. 

 
SPONSORS  

 Pennsylvania Association of Conservation Districts 
 Pennsylvania State Conservation Commission 
 Pennsylvania’s sixty-six Conservation Districts 
 

PARTNERS   
 Pennsylvania Department of Agriculture 

Pennsylvania Department of Conservation and Natural Resources Bureau of Forestry 
Pennsylvania Department of Conservation and Natural Resources Bureau of State Parks 
Pennsylvania Department of Education Office of Environment and Ecology 
Pennsylvania Department of Environmental Protection 

 Pennsylvania Fish and Boat Commission 
 Pennsylvania Game Commission 
 U.S. Department of Agriculture, Natural Resources Conservation Service 

 
FINANCIAL CONTRIBUTORS 

 Pennsylvania’s Growing Greener Grant Program 
 Air Products & Chemicals, Inc. 
 Nestle Waters North America 
 PPL Corporation 
 Pennsylvania’s Conservation Districts  
 Pennsylvania DCNR Bureau of Forestry Stewardship Program 
 Pennsylvania Department of Education  
 Pennsylvania Fish and Boat Commission 
 Canon Envirothon 
 U.S. Department of Agriculture, Natural Resources Conservation Service 
 Pennsylvania Outdoor Writers Association 
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2008 PENNSYLVANIA ENVIROTHON 
 

What:  Pennsylvania State Envirothon – Twenty-Fifth Annual 
Who:   Teams of High School Students from all across Pennsylvania 
When:  Monday, May 19, and Tuesday, May 20, 2008 
Where: Bloomsburg University and PPL Montour Preserve  
Why:  To test the students’ knowledge of Pennsylvania’s natural resources while providing them with 
 the ability to address the complex environmental concerns facing today’s world as well as the 
 challenges of tomorrow. 
How:   Teams rotate through five stations. 
 
 Station      Cooperating Agency 
 Aquatic Ecology    PA Fish & Boat Commission 
 Wildlife     PA Game Commission 
 Soil/Land Use     USDA Natural Resources Conservation Service 
 Forestry     PA DCNR Bureau of Forestry 

*Recreational Impacts on the    PA DCNR Bureau of State Parks 
  Natural Environment       

  (* The fifth testing station is a Current Environmental Issue, which changes annually.) 
 
 Past Current Environmental Issues: 
 1984 - Acid Rain    1996 - Greenways 
 1985 - Hazardous Waste   1997 - Pest Management 
 1986 - Solid Waste Management  1998 - Watersheds 
 1987 - Water Quality    1999 - Wildfire Management 
 1988 - Farmland Preservation   2000 - Wetland Management 
 1989 - Recycling    2001 - Urban Nonpoint Source Pollution 
 1990 - Wetlands    2002 - Introduced Species 
 1991 - Energy Sustainability   2003 - Farmland Preservation & Conservation 
 1992 - Groundwater    2004 - Natural Resource Management in the  
 1993 - Pesticides     Urban Environment 
 1994 - Acid Rain    2005 – Managing Cultural Landscapes   
 1995 - Groundwater     2006 – Water Stewardship in a Changing Climate 
       2007 – Alternative/renewable Energy 

 
2008 CANON ENVIROTHON 

The winning team of the Pennsylvania Envirothon will advance to the Canon Envirothon held July 28 – 
August 3, 2008, at the Northern Arizona University, Flagstaff, Arizona.  Over forty-five states and nine 
Canadian provinces/territories are expected to participate in this 21st Canon Envirothon! 
 
 

BRIEF HISTORY OF THE ENVIROTHON 

The Envirothon program began here in Pennsylvania as the “Envir-Olympics” in 1979 with three 
counties holding competitions.  In 1984, the first State competition was held with six counties 
participating.  1988 marked an important year in our history:  the event had grown to include thirty-eight 
teams; the program was officially changed to “Envirothon”; and Pennsylvania planned, hosted, and won 
the first National Envirothon.  Over 15,000 students now participate each year and the program has 
grown to include every conservation district in the state. 
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OVERVIEW OF THE STATION TESTING 
 
To prepare teams for the Pennsylvania Envirothon, most counties model their test stations like/after the 
state competition. 
 
Traditional state testing evaluates team performance in four universal areas (i.e., soils/land use, aquatic 
ecology, forestry, wildlife) and a different current environmental issue each year.  At each station, 
written tests assess each team’s knowledge of the specific resource at that site. 
 
For example, the forestry station will primarily relate to forest ecology, forest structure and composition, 
regional tree and plant species, and silvicultural and forestry practices; the aquatic ecology station will 
primarily relate to aquatic ecosystems, species diversity, and aquatic resource management; the 
soils/land use station will primarily relate to land formation, use of a soil survey, and land management 
practices; and the wildlife station will primarily relate to wildlife ecology, conservation and 
management practices, regional wildlife species, and issues involving wildlife and society. 
 
Station testing is designed to provide a challenging, hands-on opportunity for each team to demonstrate 
and apply their knowledge of environmental science and natural resource management. 
 
As teams rotate through each of the five testing stations, they will experience a variety of testing 
formats.  Most tests will include some type of identification, including wildlife tracks or mounts, bird 
calls, skins, fish, macroinvertebrates, trees, soil textures and soil horizons.  The majority of the other 
questions will be in the format of matching and multiple choice, with a few fill-in-the-blank and short 
answer questions.    At each station, teams receive a brief introduction to the specific site.  The test is 
usually administered by a natural resource professional with expertise in that field.  Students spend 25-
35 minutes at each testing station with a five minute period for questions and review, and a five minute 
period for travel between stations. 
 
Sample Station Test 
The following are questions taken from the actual test used for the 2006 Current Issue station.  This 
test was based on the theme “Water Stewardship in a Changing Climate”.    This sample provides an 
example of the types of questions you may or may not experience at any given Envirothon competition. 
 
2006 Envirothon Current Issue Test 
1. Areas of water which are consistently depleted of oxygen can cause significant damage and changes within a body of 

water.  Which of the following is least likely to be the result of persistent dead zones?   

A) Toxic algal blooms 
B) Bad Odors 
C) A change in the taste of drinking water 
D) Increased pH 
E) Massive fish kills 

 
2. Fish are an example of a species which will respond strongly to a changing climate, actively seeking suitable water 

temperatures, oxygen and food.  If the climate continues to change (water temperatures rise, flow & volume change), 
how will this climate change affect your coldwater fishing?   

A) Population decrease, fewer fish to catch 
B) Population increase, better chances of catching fish 
C) Distribution change, may have to fish different areas than previously fished 
D) The changes will have little affect on my fishing 
E) A & C only 
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3. Scientists at the University of Michigan and Ducks Unlimited have estimated that a 2 degree F warming would decrease 
duck populations by about 25 % if rainfall were to remain constant.  The decline would be primarily because of the loss 
of prairie potholes.  The scientists concluded that precipitation would need to increase ______% to offset the adverse 
effect of a 2 degree F warming. 

 
 A.  8  D.  50 
 B.  25  E.  65 
 C.  35 
  
4. Trees and forests are adapted to specific climate conditions, and as climate warms, forests will change.  If conditions 

become drier, the current range of forests could be _____________.  Even a warmer and wetter climate could lead to 
changes; trees that are better adapted to warmer conditions, such as oaks and pines, would prevail.  Under these 
conditions, forests could become _________________.   

 
 A.  Expanded, more dense   C.  Expanded, less dense 
 B.  Reduced, more dense  D.  Reduced, less dense 
  
5. Toronto is the most successful city in the WORLD at reducing its greenhouse gas emissions.  They have cut emissions 

by 67%, saved over $10 million (Cdn) in energy costs, and generated $2.5 million (Cdn) annually, for the City.  They 
achieved all this mainly by:   

 
A) Changing city building & street lighting to more energy-efficient bulbs 
B) Capturing landfill gases for use in power production 
C) Investing in more green power sources, including their city vehicle fleet 
D) Capturing CO2 emissions from smoke stacks & recycling energy source. 

 
Matching: 
 
6 - 9: Match the pollutant with its effect:  
 
6. Carbon Dioxide A) Present in upper atmosphere.  Is necessary to block the sun’s UV CO2 

 rays.  In lower atmosphere it is a pollutant which causes eye,   
 lung & throat irritation. 

7. Nitrous Oxide B) Contributes formation of photochemical smog, acid precipitation, NOx 
 & global climate change  

8. Ozone –O3 C) Element of smog that is corrosive and lung-damaging; contributes to acid  
  precipitation, damaging lakes, forests, crops & statues. 

9. Sulfur Oxides D) Excess in the atmosphere is believed to contribute significantly to Sox 
 the greenhouse effect & global climate change 

 
Fill-In-The-Blank: 
 
10. The chemical composition of the atmosphere has been changed dramatically by the buildup of greenhouse gases through 

the activities of humans.  What 3 primary gases does this refer to? 

11. More and more attention is being aimed at the possible link between El Niño events and global warming, which has 
scientists concerned.  How is the accumulation of greenhouse gases & heat into Pacific waters predicted to affect El 
Niño events? 

12. During which Revolution did humans begin to alter the climate and environment through changes in agriculture and 
industrial practices? 

13. Put in order the following fisheries, from most implications to least implications, how they will be affected by higher 
water temperatures due to global warming: Coastal fisheries, Inland Fisheries, and Ocean Fisheries. 
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ORAL COMPONENT 
What is the Oral Component? 
The Oral Component (OC) offers Envirothon teams a chance to address real-life environmental 
problems as presented through a written scenario. The OC tests a team’s ability to consider an 
environmental issue, discuss its likely ramifications and effects, develop possible solutions, and present 
their findings to a panel of judges and then answer the judges’ questions during a 20-minute session.  
Participation in the OC is mandatory. The OC offers students a chance to hone their public speaking, 
problem solving and presentation skills, and it also helps the students prepare for the upcoming testing 
stations.   

How does it Work and What will it Teach My Students? 
The OC consists of a 5 – 10 minute oral presentation and a 10 minute question/answer period to a panel 
of five to seven judges.  The scenario is posted on the Pennsylvania Envirothon website 
(www.envirothonpa.org) on Monday, May 12, 2008, one week prior to the event.  Teams can utilize 
existing resources and research new information allowing them to better prepare for their oral 
presentation.  Teachers/advisors are asked to NOT prepare the presentation of the team.   

Before their scheduled presentation time, teams are allotted one hour to prepare any visuals that they 
wish to use during their presentation.  The Pennsylvania Envirothon provides teams with the materials 
they are permitted to use.  No other materials are allowed.  Also, within this one hour timeframe, teams 
may practice their presentation before going in front of the judges.  The team’s overall knowledge of the 
required traditional Envirothon resource material serves as a sound base in preparing for the Oral 
Component.  Actual study material may not be used during preparation time.  

During a 20 minute session, the teams present their recommendations to a panel of judges chosen by the 
Pennsylvania Envirothon Board.  A total of five to seven judges constitute a panel in each room. Each 
team is asked questions based on their recommendations and scored accordingly by the panel of judges. 
This is a great opportunity for students to work together and apply some of the things they have learned 
while studying for the Envirothon competition. Teams discuss their findings prior to presentation time 
and decide which of their recommendations is feasible in a real life situation. They are asked to defend 
and explain their recommended actions. Students are not judged on what is "right" or "wrong", they are 
judged on their ability to think on their feet and incorporate their existing knowledge of Soil/Land Use, 
Aquatic Ecology, Wildlife, Forestry and the year's current issue. The scenario is based on the Current 
Issue theme each year when applicable.  

When is it Held? 
The Oral Component is held the day prior to the station tests.  Teams are scheduled for presentations 
according to their travel distance from the competition location.  For example, for the 2008 event at 
Bloomsburg University teams closest to Bloomsburg, Columbia County, will present first, allowing 
additional travel time for teams coming from farther points.   

How Can My Team Prepare? 
To help your county team prepare for the Oral Component experience, peruse the "Learning 
Enhancement activities" provided in the literature in this booklet.  Many of the activities allow students 
to role-play situations that affect various environmental areas.  These role-playing extensions could be 
very valuable in preparing a team to think in terms of how all the traditional station areas interconnect.  
The following scenario was used for the 2007 oral component.  This provides an example of the types of 
issues you may or may not experience at any given Envirothon competition. 
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2007 Oral Component Scenario 

According to the U.S. Energy Information Administration, 86% of the energy used to ‘fuel’ the 
nation’s economy (heating/cooling, transportation, electricity for residential, commercial and industrial) 
is derived from fossil fuels (petroleum 40%, natural gas 23% and coal 22%).  Only 8% of our energy is 
supplied by nuclear and 6% from renewable resources (wind/water).   Approximately 65% of all the 
petroleum used in the United States is used for transportation.  The remaining 24% is used for industrial, 
6% for commercial & residential, and 3% for generating electric power. 

Today, the United States dependency on foreign countries to supply our energy needs has grown to 56 
percent and, by 2025, is projected to reach 68 percent, if nothing changes, according to the U.S. Energy 
Information Administration. 

The Governor’s new campaign initiative is to be a leading state in the nation’s efforts toward energy 
independence.  In an effort to pursue this vision, the Governor has selected your team of independent 
environmental research consultants to develop an alternative and renewable energy proposal that will 
push Pennsylvania into the top tier of states taking steps to cut consumer energy costs, and significantly 
expand the alternative fuel, clean energy and conservation sectors.  The proposal will be presented to the 
state legislature to encourage policy change, making Pennsylvania – and the nation - more sustainable in 
their energy uses.   

Your plan should include the following: 

- Two recommended alternative or renewable energy technologies (i.e. why you’re recommending 
these; how supply & demand affects the environment; how uses of these alternative fuels impact 
sustainability, etc.) 

- Pros and cons and viability of these technologies (i.e. costs, benefits, sustainability, fuel used, 
maintenance, technological advancements, longevity, environmental impacts, etc.)  

- At least 3 specific environmental impacts (pro or con) upon each of the following: soils and land use 
/ aquatic ecology, and forestry / wildlife as they relate to traditional and innovative energy sources. 

- How it will impact our social and economic development and environmental health 
(disposal/management of byproducts, sustainability, the effects on a community, etc.) 
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SOME TIPS FOR TEACHING ENVIROTHON MATERIAL 
 
1. Try a few of the learning enhancements with this year’s reference materials!  We have tried to 
identify learning enhancements that would assist you in teaching Envirothon material.  They can be a lot 
of fun and can help improve student understanding of key concepts for each station.  If you do not have 
a copy and would like one, contact your County Conservation District. 
  
2. Arrange a visit to a local park or nature center!  Just one day or afternoon “in the field” can do 
wonders for bringing all of your team’s studying to life.  Many environmental educators in parks and 
nature centers can lead hikes based around themes or concepts that you want covered with your students.  
Hands-on investigations, tree identification walks, stream investigations:  all of these may be possible at 
sites near your school.   
 
3. Ask your Conservation District about tree and log scales, diameter tapes, topographic maps, 
and other available educational resources and programs!  Many Conservation Districts have 
educational resources that you can check out for use with the Envirothon and they offer a variety of 
training workshops.  Talk to your County Envirothon Coordinator about the possibilities of a school 
program or other educational activity.  This person (or persons) is your contact for a wide array of 
helpful services.  Write or give them a call!  A listing of contacts and phone numbers can be found on 
the Envirothon website. 
 
4. Visit the PA Department of Education’s website!  The Envirothon learning objectives can assist 
you in addressing the adopted Environment and Ecology standards.  If you would like to see how the 
Envirothon learning objectives correlate to these standards, visit the PA Department of Education’s 
website at www.pde.state.pa.us.  
 
5. Utilize the World Wide Web!  The Envirothon WebPages have been recently updated and, in 
addition to all of the information there, it also has links to all of our sponsors and partnering agencies.  
For updates, current events, and resources, this is a great way to go! 
 
A few links of interest: 

• www.envirothonpa.org -  PA Envirothon homepage 
• All of our partners’ and sponsors’ page links can be found on the Envirothon homepage. 
• www.envirothon.org - Canon Envirothon homepage 
• www.eNature.com - Bird calls, resources, activities, information, updates, etc. 

 
6. Follow environmental issues in your local newspapers!  This is a great way for your students to 
connect all of the environmental concepts the Envirothon covers with “real life.”  In every spot in 
Pennsylvania on every day, something is happening which affects the health of our forest ecosystems 
and watersheds, the quality of living for local residents, and the use of our resources.  There are success 
stories as well as hard lessons in economics, politics, and sociology.  Following a current local event in 
the classroom is an effective way of engaging students in informed discussions and action.   
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7. Check out Keystone WILD! Notes This is wonderful Pennsylvania-centered conservation-education 
publication. Each issue reviews special articles that can be used in the classroom as foundations for a 
lesson.   
 For further information, contact: Wild Resource Conservation Program 
      P.O. Box 8764 
      Harrisburg, PA 17105-8764 
 
8. Check out Bay Journal!  This is a broad-reaching and informative monthly publication put out by 
the Alliance for the Chesapeake Bay that focuses on issues and updates on our downstream estuary.  It 
would be a great addition to teacher reference materials for use in student research assignments, in-class 
discussions of current events, or a year-long monitoring of this critical ecosystem’s health.  Topics 
covered include:  water quality, pollution violations, the Clean Water Act, conservation efforts, oyster 
and crab population levels, and threats of industrial development projects.  This is free!  You may read 
the Bay Journal online at www.bayjournal.com or for further information, contact: 
  Alliance for Chesapeake Bay 
  6600 York Road, Suite 100 
  Baltimore, MD 21212 
 
9. Last, but certainly not least:  have fun!  One key to a meaningful environmental education 
experience is fun.  Reading up on your local ecosystems, having an energetic discussion about a forestry 
issue, investigating a stream for water quality, measuring trees like professional foresters, even getting 
your hands “dirty” in an exposed soil profile,  all of these can be fun and exciting adventures in learning.  
If it’s fun, you will not only get the students excited for more, but what they end up learning will 
probably stand a better chance of sticking with them.  Have a great time with the 2008 Envirothon!  
 

 

REFERENCE MATERIAL AVAILABLE ON COMPACT DISKS  
 
It is the goal of the Pennsylvania Envirothon program to go “almost” paperless.  For each station, we are 
providing you with a compact disk that contains most of the required reference material.   Some publications 
are not available in electronic format or via the internet.  These publications are still available in hard copy by 
contacting your County’s Envirothon Coordinator. 
 
If you experience difficulty in opening a file… 
 
Many of the references are Portable Document Format (pdf) files.  When opening a pdf file you may receive 
an information bar indicating the following message:  To help protect your security, Internet Explorer has 
restricted this file from showing active content that could access your computer.  Click here for options…  
 
 Options include:  Allow Blocked Content… 
       What’s the Risk? 
 Click “Allow Blocked Content” and Click “yes” to the Security Warning.  The file should open. 
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AQUATIC ECOLOGY 
 
Essential Topics    
 
I. Aquatic Ecology 

a. Abiotic 
1. Influence of water’s chemical properties on aquatic organisms 
2. Influence of water’s physical properties on aquatic organisms 
3. Influence of the surrounding land on a stream  
4. Influence of the water cycle on the aquatic ecosystem   
5. Identification of watersheds and river systems in Pennsylvania 
6. Identification and comparison of stream order within a watershed   

b. Biotic 
1. Identification of aquatic organisms 
2. Life cycles of aquatic organisms 
3. Adaptations of aquatic organisms 
4. Habitat needs of aquatic organisms  

c. Community 
1. Identification of aquatic and wetland environments 
2. Functions and values of wetlands  
3. Physical, chemical and biological changes in the stream continuum 
4. Functional feeding groups of aquatic organisms and their niche in the stream continuum   
5. Energy flow in aquatic food chains  

 
II. Aquatic Resource Issues 

a. Human effects on the aquatic ecosystem 
b. Impact of water pollution on aquatic communities  
c. Threatened and endangered species and their impact on biodiversity 
d. Introduced and invasive species and their effects on the aquatic ecosystem 

 
III. Aquatic Resource Management and Protection 

a. Commission roles in management, conservation and protection of aquatic resources 
b. Regulations and how they protect aquatic animals and aquatic habitats 
c. Water quality assessment 
d. Water quality improvement 
e. Aquatic habitat enhancement  
f. Restoration of aquatic organisms 
g. Aquatic resource protection at home and school 

 
Learning Objectives  
*Correlated with the Academic Standards and Assessment Anchors for Environment and Ecology  
 
After completing study on this issue, students will: 
 
1. Aquatic Ecosystems 

a. Abiotic  
1. Determine pH, dissolved oxygen and alkalinity of a given waterway or sample using chemical test 

kits and explain how each property influences a particular aquatic organism. 

  *4.1 Watersheds and Wetlands – 4.1.7.C, 4.1.12.C 
  *4.6 Ecosystems and their Interactions - 4.6.7.A, 4.6.10.A 
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2. Explain how water flow, water temperature, water turbidity, and surface tension influence a particular 
aquatic organism. 

 *4.1 Watersheds and Wetlands - 4.1.7.C, 4.1.10.B, 4.1.12.C 

3. Explain how surrounding land influences water flow, channel shape and habitat types in a stream.  

*4.1 Watersheds and Wetlands - 4.1.10.B 

4. Identify three specific parts of the water cycle and describe their influence on the aquatic     
ecosystem. 

 *4.1 Watersheds and Wetlands - 4.1.7.A 

5. Identify Pennsylvania’s six watersheds and their related river systems and locate them on a map. 

*4.1 Watersheds and Wetlands - 4.1.7.B 

6. Identify the stream order of three or more given watercourses in a particular watershed and compare 
or contrast the habitats and aquatic animals that are found in each of those ordered watercourses. 

*4.1 Watersheds and Wetlands - 4.1.12.A 

b. Biotic 
1. Identify (to include calls) common and significant aquatic animals from a give identification list. 

*4.1 Watersheds and Wetlands - 4.1.7.C, 4.1.7.D, 4.1.10.C  

2. Describe the life cycle of three or more specific aquatic organisms. 

*4.1 Watersheds and Wetlands - 4.1.7.C 

3. List three adaptations of a specific aquatic animal and explain the advantage of each. 

*4.1 Watersheds and Wetlands - 4.1.7.C, 4.1.10.C  
*4.6 Ecosystems and their Interactions – 4.6.7.A 
*4.7 Threatened, Endangered and Extinct Species - 4.7.10.A, 4.7.10.B 

4. Describe the habitat needs of three or more specific aquatic animals. 

*4.1 Watersheds and Wetlands - 4.1.10.C   

c. Community 
1. Identify six specific aquatic or wetland environments given their physical, chemical and biological 

characteristics. 

*4.1 Watersheds and Wetlands - 4.1.7.D, 4.1.12.B 

2. List three functions or values of wetlands.  

*4.1 Watersheds and Wetlands - 4.1.7.D, 4.1.7.E, 4.1.10.D, 4.1.12.D 

3. Compare and contrast physical, chemical and biological differences found in a stream continuum 
from headwater to mouth. 

*4.1 Watersheds and Wetlands - 4.1.10.A, 4.1.10.C, 4.1.12.A 

4. Identify the functional feeding group of four or more aquatic macroinvertebrates and describe their 
niche in the stream continuum.  

*4.1 Watersheds and Wetlands - 4.1.10.C 

5. Compare and contrast the flow of energy in two different aquatic food chains. 

*4.6 Ecosystems and their Interactions - 4.6.7.A, 4.6.10.A 



 14

2. Aquatic Resource Issues 

a. Explain the effects of three different human activities on the aquatic ecosystem. 

*4.1 Watersheds and Wetlands - 4.1.10.E 
*4.3 Environmental Health - 4.3.7.B, 4.3.10.B 

b. List three types of water pollution, their sources and explain how they impact an aquatic community. 

*4.1 Watersheds and Wetlands - 4.1.10.E 
*4.3 Environmental Health - 4.3.7.A, 4.3.7.B 

c. Identify at least three threatened or endangered species, give reasons for their status and explain how 
their extirpation or extinction could impact biodiversity. 

*4.7 Threatened, Endangered and Extinct Species - 4.7.7.C, 4.7.10.A, 4.7.12.A, 4.7.12.B 

d. List at least three invasive or introduced plant and animal species and discuss their affects on the 
aquatic ecosystem. 

*4.7 Threatened, Endangered and Extinct Species - 4.7.10.A 

3. Aquatic Resource Management and Protection  

a. Explain three or more ways that the Commission manages, conserves, and protects aquatic resources.   

*4.8 Humans and the Environment - 4.8.7.D    
*4.9 Environmental Laws and Regulations - 4.9.7.A 

b. Identify or list at least three specific fishing regulations from the current PA Fishing Summary and 
explain how each protects aquatic animals or aquatic habitats. 

*4.9 Environmental Laws and Regulations – 4.9.7.A, 4.9.10.A 

c. Explain one or more methods to assess the water quality of a stream. 

 *4.1 Watersheds and Wetlands – 4.1.12.C 

d. List and describe three or more ways to improve the water quality of a stream.   

*4.8 Humans and the Environment - 4.8.7.D 

e. List and describe three or more ways to enhance aquatic habitats. 

*4.8 Humans and the Environment - 4.8.7.D 

f. Identify three or more migratory fish that the Commission is restoring and name the watershed in 
which each can be found.  

*4.7 Threatened, Endangered and Extinct Species - 4.7.7.C 

g. Discuss at least three ways that you can protect aquatic resources at home or school. 

*4.3 Environmental Health - 4.3.7.A  
*4.8 Humans and the Environment - 4.8.7.C, 4.8.7.D  

 
Assessment Anchors 

S.11.A.3. 1 and 2 – Analyze the parts of a simple system, their roles, and their relationship to the system as a 
whole.  Analyze and predict the effect of making a change in one part of a system on the system as a whole.   

S.11.B.1 – Explain structure and function at multiple levels of organization.  Compare and contrast the structural 
and functional similarities and differences among living things. 

S.11.B.3 – Use evidence or examples to explain the characteristics of and interactions within an ecosystem. 

S.11.D.1 – Explain the significance and contribution of water as a resource to living things and the shaping of the 
land. 
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Reference Materials List  

The following resources are available on the Aquatics Reference Materials CD, except were indicated.  
References marked with an asterisk will be distributed as paper copy from the PA Envirothon. The references are 
also available on the Learning Center page of the Commission’s website at www.fish.state.pa.us. Note that the 
Rivers and Streams book is out of print and has been removed from the list. Several PLAY issues have been 
added to the list as new references for 2008. 

1. Books: 
Pennsylvania Fishes (ISBN 1-930369-01-8) 
Pennsylvania Amphibians and Reptiles (ISBN 1-930369-00X)*  

  
*The PA Amphibians and Reptiles and Rivers and Streams books are not available on the Aquatics CD.  New 
teams should contact their County’s Envirothon Coordinator to obtain their copy of these two books. 
 
2. Fact Sheets 

A River Flows Through It   Macroinvertebrate Feeding Frenzy  
Basics of Water Pollution    Mayflies  
Caddis Flies      Phytoplankton  
Clams and Mussels  Pond/Stream Study Guide/Key to Macroinvertebrates 
Crazy Crayfish  Snails 
Dobsonfly     Stoneflies      

 Dragons & Damsels    Stream Reader  
ENA & ELPA     Water Walkers 
Great Fishing Needs Great Habitat  Zooplankton 

 
3. Select Pages from PLAY 

ANS - From Here to There    Focus on Habitat: Largemouth Bass 
ANS - PA’s Least Wanted    Focus on Habitat: Wild Brook Trout (Part 1) 
ANS - PA’s Ten Least Wanted     Focus on Habitat: Wild Brook Trout (Part 2) 
ANS - Protecting Pennsylvania   Six Ways to the Sea 
Aquatic Leaf Eaters    Water Cycle 

 
PLAY Issues (not on the Aquatics CD and added for 2008) hardcopy provided* (available electronically from  

 the web site) 
All about Trout*     
Flex Your Mussel Knowledge*    
PA’s Most Mighty Migratory Fish*   

 Six Legs Underwater* 
 Smallmouth Bass* 
 Watersheds and Stream Order* 
 

4. Articles 
A Fish and Livestock Tale  
Fish Habitat and Flow:  What’s the Connection  
Migratory Fish Restoration 
On the Road to Extinction 
PA’s Threatened and Endangered Fishes  
Timbering and Trout 
Wetlands: The Vital Link 
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5. Select pages from the 2008 Pennsylvania Summary of Fishing Laws and Regulations  
The Summary book will be available on the Fish page of the Commission’s website in January 2008.  Teams 
should review the following regulations or information (ordered as they appear in Summary): 
 Commonwealth Inland Waters 
 Big Bass Program 
 Stop Aquatic Nuisance Species 
 Trout Fishing Regulations 
 Catch and Release Fishing – How to Release Fish 
 Panfish Enhancement Special Regulations 
 Reptiles, Amphibians, Endangered Species – Seasons and Limits 
 General Regulations, Tackle and Bait 
 Unlawful Acts – It is Unlawful 

 
6. Frog and Toad Calls of Pennsylvania CD  
 New teams should contact their County’s Envirothon Coordinator to obtain a copy of this separate CD. 
 
Learning Enhancements 

Completing these activities will enhance learning and help students begin to meet some of the Aquatic Ecology 
objectives.   

1. Froggy Swamp   (included on the Envirothon Aquatic Ecology CD)  
2. Herp Sweet Home   (included on the Envirothon Aquatic Ecology CD) 
3. Can Mussels Move  (PLAY – Flex Your Mussel Knowledge) 
4. Match the hatch  (PLAY – Six legs Underwater) 
5. Smallmouth Bass Skills  (PLAY – Smallmouth Bass) 
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Identification Study List 
The animals from this list are common species or have other significance in the aquatic ecosystem (migratory, 
endangered, invasive, water quality indicator, etc). 

 
Fish Amphibians Reptiles Invertebrates 

American eel Bullfrog* Bog turtle    Amphipod/scud 
American shad  Eastern American toad*  Common snapping turtle Backswimmer 
Atlantic sturgeon Eastern gray treefrog* Eastern box turtle Blackfly larva 
Blacknose dace Pickerel frog*  Map turtle   Caddisfly* 
Bluegill   Northern green frog*  Midland painted turtle  Crayfish 
Brown bullhead Northern leopard frog*  Red eared slider Cranefly* 
Brook trout Northern spring peeper* Spotted turtle  Damselfly* 
Brown trout   Wood frog*  Wood turtle  Dobsonfly/fishfly* 
Chain pickerel Four-toed salamander Northern coal skink Dragonfly* 
Channel catfish  Eastern hellbender Northern fence lizard Freshwater mussel 
Common carp Jefferson salamander Black rat snake  Freshwater snail 
Flathead catfish Longtail salamander Eastern garter snake  Giant water bug 
Greenside darter Marbled salamander Eastern hognose snake Isopod/aquatic sowbug 
Largemouth bass Mudpuppy    Eastern massasauga   Mayfly* 
Mottled sculpin  Northern dusky salamander Eastern milk snake  Predaceous diving beetle 
Muskellunge Northern spring salamander Eastern smooth green snake Stonefly*  
Northern pike  Northern two lined salamander Northern brown snake Water scorpion 
Paddlefish  Northern red salamander Northern copperhead Water strider 
Rock bass Redback salamander Northern ringneck snake Whirligig beetle 
Sea lamprey Red-spotted newt  Northern water snake  Water boatman 
Smallmouth bass Slimy salamander Ribbon snake Water penny 
Striped bass    
Walleye    
White sucker    
Yellow perch    
 *Must know calls  *Know larval/adult stage 

 
PA Fish & Boat Commission Regional Aquatic Resources Program Specialists 
 
Northwest Region      11528 State Highway 98, Meadville PA 16335 814-336-2426  kedwards@state.pa.us 
Southwest Region      236 Lake Road, Somerset, PA 15501-1644  814-443-9841 dtubbs@state.pa.us 
Northcentral Region  450 Robinson Lane, Bellefonte, PA 16823  814-359-5193  landers@state.pa.us 
Southcentral Region  PO Box 67000, Harrisburg PA 17106-7000  717-705-7850 Vacant  
Southeast Region  PO Box 8, Elm, PA 17521-0008   717-626-9081 Vacant 
Northeast Region  PO Box 88, Sweet Valley, PA 18656  570-477-2206 wdietz@state.pa.us 
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2008 CURRENT ISSUE TOPIC  
Recreational Impacts on the Natural Environment  

Pennsylvania is blessed with a rich diversity of fish, wildlife, and plants.  More than 10,000 species of plants and 
animals are known to exist in the Commonwealth.  As inventory efforts continue, it is estimated that the total number of 
known plants and animals in Pennsylvania will reach 20,000 species.  This diversity of species contributes to 
Pennsylvanians’ well being by providing important recreational, economic, and biological benefits to the 
Commonwealth. 

Recreation, whether active or passive, is vitally important to everyone and offers physical, emotional, and spiritual 
benefits. The amount of time and money people spend on recreation is rising, along with the diversity of recreational 
opportunities.   

Webster's defines recreation as refreshment in body or mind, as after work, by some form of play, amusement, or 
relaxation and includes games, hobbies, sports, and other activities. For our purposes, we will narrow the focus to 
outdoor activities within a natural setting. Examples for Pennsylvania include hunting, fishing, hiking and backpacking, 
skiing, mountain biking, rafting and kayaking, bird watching, and cultural observations/explorations.  These may be 
low- or high-tech, low- or high impact, and require little or strenuous physical exertion. No matter the form of 
recreation, humans are consumers and leave behind some trace upon the earth. This “trace” often grows considerably 
as the number of people using that resource increases and can negatively impact vital natural resources. 

Recreation is important to the economy. Consider these statistics for Pennsylvania.  In 2005, the PA Fish & Boat 
Commission sold more than 825,963 fishing licenses and 580,650 trout/salmon and Lake Erie fishing permits.  
Fishing has a tremendous impact on Pennsylvania’s economy, generating an economic effect of over $1.65 billion.  
More than 2.5 million people boat on Pennsylvania waters each year.  During 2005, 350,599 boats were registered in 
Pennsylvania.  The Fish & Boat Commission estimates that boating has a total economic impact of $1.7 billion per 
year.  Hunting is also vital to Pennsylvania’s economy, with an economic impact of $4.8 billion annually, 
according to the Center for Rural Pennsylvania. Much of that comes from white-tailed deer hunting, which is 
the favorite pursuit of many of the state’s sports enthusiasts.  In 2005 alone, the PA Game Commission 
generated over $35 million on license fees.  Hunting and fishing retail sales generate over $1 billion each 
year.   

How might recreation impact natural resources? One impact often gives rise to more, creating a cascading effect that 
may become difficult for land managers to control. Changes in water quality and alteration of surface flows impact 
water. Compaction and erosion often degrade soils. Non-native flora and fauna can be introduced into the ecosystem, 
causing shifts in the balance from native to non-native species. The frequency of wildfire can change, causing shifts in 
the flora and fauna of an area. Recreation leads to an increase in the use of energy, especially fossil fuels, leading to air 
and water pollution. Noise pollution may alter natural range and habitat especially critical to sensitive species. And, how 
do we manage human waste that is a by-product of our lifestyle? 

These are only a few of the potential impacts. And, all are intertwined. A prime example: as soils are disturbed they 
may erode with resulting debris creating runoff into nearby streams, thus changing the water quality. The change in 
water quality may have serious repercussions for native species that rely on cleaner water. Non-native species may out-
compete native species if they can tolerate the sediment load while the natives do not. This, of course, is a simplified 
version of a possible chain of events.  In reality, the impacts are far more extensive and complicated. 

Some questions to ponder: 
• What is your favorite recreational activity? How do you think the activity impacts natural resources? How might 

you reduce any negative impacts that directly or indirectly result from this pastime? 
• What might be the impact of limiting certain recreational activities? Is preservation (no use) better than 

conservation (managed use)? How can we manage use in order to minimize negative impacts? 
• In the face of increasing demand for both traditional and new forms of recreation, how can we balance our 

need to enjoy the natural world with maintaining the quality of the environment? 
• Although recreation can add significantly to both local and state economies, are there options through preservation 

and conservation to off-set the losses due to decreased recreation? 
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2008 CURRENT ISSUE TOPIC 
Learning Objectives: "Recreational Impacts on the Natural Environment" 

GOAL 

Students will analyze long term and short term environmental, social, and economic factors relative to 
recreational impacts upon natural resources and their management. 

 

ACTIVITIES  

1. Students will analyze the availability of natural resources and the diversity of biotic communities, 
focusing upon factors that invite outdoor recreational users. 

2. Students will research and identify recreational impacts upon natural resources, focusing upon their 
environmental implications. 

3. Students will examine unique challenges for natural resource managers in Pennsylvania, due to its 
humidity, potential for drought, and growing human population and focusing on management concerns in 
the face of increasing recreation.  

4. Students will identify key stakeholders in the business of recreation and tourism, including values and 
positions each holds toward outdoor recreation and natural resources. 

5. Students will describe interconnectedness between socio-economic, technological, and ecological aspects 
of recreation. 

 

OUTCOME 

Students will be able to recommend action relative to a natural resource management challenge that will: 

1. Minimize adverse impacts to natural resources. 

2. Build consensus among key stakeholders. 

3. Accommodate diverse audiences. 

4. Contribute positively to the economic impact of a specified geographical region. 
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Outcomes and Indicators: "Recreational Impacts on the Natural Environment" 

I. Biotic communities and environmental factors 

Investigate the biodiversity of Pennsylvania by:  

• Identifying, comparing and contrasting the flora, fauna, of the following life zones: forest & woodlands 
(maple-beech-birch forest, oak-hickory forest, and oak-pine forest); waterways (streams, lakes, rivers), 
riparian systems, grasslands, and wetlands. 

• Analyzing natural ecological factors of each community to determine its suitability for river/aquatic 
recreation, terrestrial recreation, and aerial recreation. 

 

II. Recreation in Pennsylvania’s climate 

Analyze the current and potential recreational impacts upon an area by: 

• Identifying factors that attract recreation/tourism to an area, including proximity/access to travel, quality 
of destination site, amenities, suitability for intended purpose, safety. 

• Analyzing values and attitudes toward tourism from the perspective of various stakeholders: local 
residents, local businesses, local and regional land managers, state agencies, federal agencies. 

 

III. Recreational impacts upon natural resources 

Assess known and potential environmental impacts created by recreation by: 

• Examining land usage and soil patterns following recreational activity or anticipated to be caused by 
future activity. 

• Analyzing historic and contemporary cultural attitudes toward ecological, social, and technological 
concerns. 

• Examining current and predicted water quality and quantity issues. 

• Considering wildlife needs and concerns of wildlife managers. 

• Examining relationships between the native and non-native vegetation of an area. 

• Evaluating data to estimate and recommend a future management plan for a selected site. 
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Reference Materials List 
The following resources are available on the 2008 Current Issue Topic Reference Materials CD.  The resources 
are provided as pdf documents for ease of reviewing.  Students are required to know only what is provided on the 
CD.  The web sites are provided only for your information and reference.  

Biotic communities and environmental factors 

1. Major Natural Resource Issues Facing Pennsylvania 
http://www.connectoutdoors.state.pa.us/McKinstry_GovernorsOutdoorNRIssues_lite.pdf 

 
2. Snapshot 2002 Biodiversity in Pennsylvania – Required pp. 1 – 10, 14 – 20, and 24 - 32 

http://www.pabiodiversity.org/snapshotweb.pdf 
 

3. Pennsylvania’s Wildlife Action Plan 
4.2. Pennsylvania’s Valuable Wild Resources 
http://www.pgc.state.pa.us/pgc/cwp/view.asp?a=496&q=164293&pp=12&n=1 

 
21.1 Location and Condition of Thicket/Shrub land Habitats 
http://www.pgc.state.pa.us/pgc/cwp/view.asp?A=496&Q=166225 

 
4. Pennsylvania Biodiversity Partnership 
 What is Biodiversity?  
 http://www.pabiodiversity.org/whatisbiodiversity.html 
 
5. What is an Invasive Plant? 

http://www.dcnr.state.pa.us/forestry/wildplant/invplants.aspx 
 
6. Invasive Hitchhikers – fact sheets 

http://www.dcnr.state.pa.us/forestry/invasivefactsheets/index.aspx 
• 6.1 - Hiking    
• 6.2 - Horseback riding 
• 6.3 - ATV riding 
• 6.4 - Biking 
• 6.5 - Birding 
• 6.6 - Boating 

• 6. 7 - Fishing 
• 6.8 - Hunting 
• 6.9 - Wildlife Watching 
• 6.10 - Trail Maintenance 
• 6.11 - Camping 
• 6.12 - Leased Campsites

 
7. Low-Impact Recreational Practices for Wilderness and Backcountry – Required pp. 1 – 14, FYI pp. 15 - 97 

http://leopold.wilderness.net/pubs/183.pdf 
 
8. The State of Canada’s Environment - 1996 
 Chapter 1 – Understanding Connections - Highlights  
 http://www.ec.gc.ca/soer-ree/English/SOER/1996report/Doc/1-5-2-2-1.cfm 

 A holistic View of People and the Environment – Chap. 1 
 http://www.ec.gc.ca/soer-ree/English/SOER/1996report/Doc/1-5-2-5-1.cfm 

 Chapter 11 – Human Activities - Highlights 
 http://www.ec.gc.ca/soer-ree/English/SOER/1996report/Doc/1-7-4-2-1.cfm 
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9. Camping Tips: Advise for Low Impact Campers 
http://tntn.essortment.com/campinglowimpa_rhah.htm 

 
10. Minimal Impact Means Bushwalking Softly 

http://parks.tas.gov.au/recreation/planning/softly.pdf 

 

Recreation in Pennsylvania’s Natural Environment 

11. DCNR State Forest Resource Management Plan – Recreation  
http://www.dcnr.state.pa.us/FORESTRY/sfrmp/recreation.htm 

12. Protecting the Trails, Environment and Rights of Others 
http://www.dcnr.state.pa.us/forestry/atv/etiquette.aspx 

 

Recreational impacts upon natural resources  

Economic impacts 

13. Economic Impacts of Biodiversity - Pennsylvania Biodiversity Partnership 
http://www.pabiodiversity.org/economic.html 

 

Historic and Cultural impacts 

National Park Service (History & Culture, includes cultural features, both historical and prehistoric) 

14. Gettysburg National Military Park –  http://www.nps.gov/gett/naturescience/index.htm 
14.1 – Environmental Factors 
14.2 – Natural Features & Ecosystems 
14.3 – Prairies & Grasslands 

15. Delaware Water Gap National Recreation Area - http://www.nps.gov/dewa/naturescience/index.htm 
 15.1 - Management 

Ecological impacts 

16. Leave No Trace  
http://www.lnt.org/programs/lnt7/index.html  (LNT principles) 

 
17. Wildlife Diversity Program 

http://www.pgc.state.pa.us/pgc/lib/pgc/pdf/wildlife_diversity_program.pdf 
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FORESTRY 
 
Learning Objectives 
The basic resources for each objective are found on the Forestry Reference Materials CD provided through your 
County Conservation District.  Additional resources are suggested under a following heading. 

*Correlations with the Academic Standards and Assessment Anchors for Environment and Ecology  

After completing study on this issue, students will: 

I. Knowledge of Trees. Forestry Reference Materials CD Section I. 

a. Identify common species without a key and specific or unusual species of trees or shrubs using a 
botanical key. (Use of a botanical key is an important skill in many environmental professions. Practice 
with the Summer Key to Pennsylvania Trees provided.)   
Pay special attention to shade tolerance and soil moisture requirements of each tree species studied. 
Understand their timber and wildlife values. 

 *4.2 Renewable and Nonrenewable Resources – 4.2.4.A - D, 4.2.7.A - D, and 4.2.10.A and B 

b. Explain typical tree growth and life cycle. Be able to describe the parts and tissues of a tree and their 
arrangements and functions. Recognize defects that effect a tree’s health, quality and resource potential.   

 *4.7 Threatened, Endangered, and Extinct Species – 4.7.10.B 

c. Explain the cause and effect relationships between environmental factors, (light, soil and moisture) and 
tree growth.  Be able to interpret these effects in the growth rings of a sample of wood (either a “tree 
cookie” or core taken with an increment borer).   

 *4.6 Ecosystems and their Interactions – 4.6.7.A – C, and 10.A 

II. Knowledge of Forest Ecology. Forestry Reference Materials CD Section II. 

a. Explain general forest typing based on the dominant tree species. Describe major forests types found in 
Pennsylvania.  Analyze and type a specific forest site. 

 *4.6 Ecosystems and their Interactions – 4.6.10.A 
 *4.7 Threatened, Endangered and Extinct Species – 4.7.7.A - C 

b. Explain typical forest structure (canopy, under story and ground layers) and crown classes.  

c. Explain typical forest succession from open areas to closed canopy and back again.  Analyze the 
successional stage of a specific forest site. 

 *4.6 Ecosystems and their Interactions – 4.6.7.C and 10 C 

d. Explain how wildlife habitat relates to the forest plant community (i.e. tree species present, age structure, 
snags and dead-and-down trees, availability of food and riparian zones). 

 *4.6 Ecosystems and their Interactions – 4.6.10.A 

e. Explain what effects a specific species increase or decrease might have on the forest ecosystem. 

 *4.3 Environmental Health – 4.3.10.C 

f. Evaluate species diversity and its importance.  Explain biological diversity as an indicator of a healthy 
environment as well as analyze the effects of species extinction on the health of an ecosystem. 

 *4.3 Environmental Health – 4.3.10.C 
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III. Knowledge of Forest Benefits and Resources. Forestry Reference Materials CD Section III. 

a. Be able to summarize the general history of Pennsylvania’s forests from the arrival of the first humans 
10,000 years ago to the present. 

 *4.4 Ecosystems and their Interactions – 4.4.10.A 
 *4.8 Humans and the Environment – 4.8.10.C 

b. Describe values and benefits of forests for recreation, wildlife and watershed quality. 
c. Demonstrate the use of common forestry equipment (Biltmore stick, diameter tape and clinometers), to 

measure tree diameter and height.  Be able to calculate wood volume. 
d. List products and uses of the following commercial species grown in Pennsylvania: Red and White oaks, 

Black cherry, White ash, hickories 

 *4.4 Ecosystems and their Interactions – 4.4.10.A 
e. Describe the benefits of maintaining trees in urban and suburban communities and factors effecting their 

health and survival. 

 *4.3 Environmental Health – 4.3.12.A 

IV. Forest Resource Management and Protection. Forestry Reference Materials CD Section IV. 

a. Study The State of the Forest: A Snapshot of Pennsylvania’s Updated Forest Inventory 2004. This is 
the most current data available describing Pennsylvania’s forest resources. Particularly note the 
patterns of forestland ownership, area of forests, distribution of age and size classes and of tree 
species, wood volume statistics and regeneration issues. 

b. Explain the uses of these silviculture techniques in even-aged and uneven-aged forest management: 
thinning, clear-cutting, seed-tree method, shelter wood method, and selection method.  Describe the 
practices of “high grading” and “diameter limit” cutting. 

 *4.2 Renewable and Nonrenewable Resources – 4.2.10.C 
 *4.4 Ecosystems and their Interactions – 4.4.12.A 
 *4.8 Ecosystems and their Interactions – 4.8.10.C 

c. Identify and describe the life cycle and impacts of common forest pests and invasive plants.  Research 
integrated pest management strategies for selected pests. 

 *4.5 Integrated Pest Management – 4.5.10.A and 12.A 

d. Predict how human or natural action can produce change to which an organism cannot adapt (Gypsy 
Moth, Chestnut blight, invasive species, etc.) 

 *4.6 Ecosystems and their Interactions – 4.6.10.B 
 *4.8 Humans and the Environment – 4.8.10.C 

e. Explain the role of fire in forest ecosystems.  Describe the basic principles of wildfire prevention and 
control. 

 *4.6 Ecosystems and their Interactions – 4.6.12.C 

f. Explain the potential for pollution from timber harvesting and the practices used to minimize erosion and 
sedimentation.   

 *4.3 Environmental Health – 4.3.10.B 
 *4.8 Humans and the Environment – 4.8.10.C 

g. Summarize State and local regulations and programs pertaining to timber management including PA Code 
Chapter 102 Erosion & Sedimentation Control regulations, waterways management regulations–PA Code 
Chapter 105, Pennsylvania’s Right to Practice Forestry Act and the Forest Stewardship Program. 

 *4.9 Environmental Law and Regulations – 4.9.12 A 
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Assessment Anchors 

S.11.A.3.1 Analyze the parts of simple system, their roles, and their relationships to the system as a whole. 
S11.A.3.2 Compare observations of the real world to observations of a constructed model.  
S.11.B.1.1 Explain how structure and function at multiple levels of organization. 
S.11.B.3.1 Use evidence or examples to explain the characteristics of and interactions within a forest ecosystem.  
S11.B.3.2 Analyze patterns of change in natural or human-made systems over time.   
S11.B3.3 Explain how human-made systems impact the management and distribution of natural resources 
obtained from forests. 
S11.C.2.2 Demonstrate that different ways of obtaining, transforming, and distributing energy have different 
environmental consequences. 
S11.D.1.2 Analyze how human-made systems impact the management and distribution of natural resources in 
relation to forests. 

Reference Materials List 

Forestry Reference Materials Compact Disk – Review the topics and objectives listed above on the Forestry 
Reference Materials compact disk provided by your County Conservation District.  Most of these materials are 
from publications produced by the Pennsylvania State University or from the USDA Forest Service. 

Although the CD contains a large amount of material, many topics are covered more than once in different ways.  
So, it is not as overwhelming as it might appear at first glance. 

Forestry CD Index 
 

I. Knowledge of Trees  
Common Trees of Pennsylvania (substitute new edition 
from your files) 
Penn State CD: Tree Identification Power Point; Summer 
Key; Slide Index (from CD provided) 
Tree Rings (an example of interpreting patterns in the 
growth rings of trees) 
Tree Layers (an illustration of the tissue layers that make 
up a tree trunk) 

II. Knowledge of Forest Ecology 
Forest Types of Pennsylvania 
Penn’s Woods: Our Heritage from the Past, Our Legacy for  
the Future 
Forest Succession and Wildlife 
Habitat Adaptations of Some Common Trees of 
Pennsylvania 
Vertical Forest Stratification 
Pennsylvania Woodlands: #6 Woodland Wildlife  
Management 
Understanding biological wealth in our forests 

III. Knowledge of Forest Benefits and Resources 
People of Penn’s Woods 
Tree Inventory & Utilization 
Forest Measurement Tools 
Measuring Tree Height using a Clinometer 
Urban & Community Forestry 
Benefits of Urban Trees 

From the Woods Series 
Hardwood Lumber  Incredible Wood 
Hardwood Veneer Maple Syrup 
Ten Important Hardwoods Watersheds 
American Chestnut 

IV. Forest Resource Management and Protection 
State of the Forest 
Forest Stewardship Bulletin #15 Regenerating Hardwood 
Forests: Managing Competing Plants, Deer, and Light 
Basic Forest Management 
Pennsylvania Woodlands: #8 Principles of silviculture 
From the Woods Series 

White-tailed Deer 
  Sustainable Forestry 
Insect Threats 

Hemlock Wooly Adelgid in PA 
Gypsy Moth Control 

 Emerald Ash Borer 
Asian Longhorn Beetle 

What is an Invasive Plant? 
Purple-loosestrife;  Mile-a-minute;  Bush 
honeysuckle;  Japanese honeysuckle;  Japanese 
barberry;  Japanese-knotweed;  Multiflora-rose;  Tree-
of-heaven;  Autumn-olive;  Garlic mustard 

Watershed Management 
Wildfires in Pennsylvania 
Government Programs and Regulations Pertaining to 
Forestry 
Non-government Sources of Forestry Assistance 
Pennsylvania Woodlands: #4 Forest Terminology 
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2008 Current Issue “Recreational Impacts on the Natural Environment” and their overlap with Forestry. 
Recreation issues and impacts on State Forest lands are summarized in an appendix to the forestry resources. The document 
titled Recreation on State Forest Lands is included on the 2008 Current Issue CD. 

Review updated information with these on-line resources. 

Information on Pennsylvania native wild plants, invasive exotic plant problems and ginseng can be found at 
www.dcnr.state.pa.us/forestry/wildplant/index.aspx. 

Check recent developments in the fight against invasive plant species on the internet at www.invasivespecies.gov 
under “Species Profiles”. 

Get updated information about emerald ash borer, gypsy moth and other insect pests on the DCNR-Bureau of 
Forestry-Forest Pest Management website www.dcnr.state.pa.us/forestry/fpm_invasives.aspx and the US 
Forest Service web site at http://na.fs.fed.us/fhp/eab/ 

The Penn State College of Agricultural Sciences – School of Forest Resources provides a Sustainable Forestry 
Teacher Resource Center.  It provides lesson plans in sustainable forestry, natural resources, water, and wildlife.  
The lesson plans are designed by teachers for actual use in the classroom and meet Pennsylvania's environmental 
and ecology education standards. Each lesson plan indicates subject matter, grade level, and regional 
applicability.  The lesson plans can be adapted to fit your location.  These resources are found at 
http://sftrc.cas.psu.edu/. 
 
Additional sources: The following books contain helpful information, illustrations and background materials.  
They are available in libraries and bookstores. 
 
Peterson Field Guide Series, Published by Houghton Mifflin Company 
 

A Field Guide to Eastern Forests, by John C. Kricher and Gordon Morrison. 
Good coverage of several complex topics: 
Section 2. Forest Field Marks 

Stratification; Predicting a Forest’s Future; The Forest Food Chain and Ecological Pyramid 
Section 4 Disturbance and Pioneer Plants 

Ecological Succession: The Process of Vegetation Development Over Time 
Section 8. Autumn and Winter 

Tree Trunks and Growth Rings 
 
For help with tree identification, try these titles, also from the Peterson Field Guides series: 

A Field Guide to Trees and Shrubs by George A. Petrides  
A Field Guide to Eastern Trees by George A. Petrides/Janet Wehr 

 
Bureau of Forestry Service Foresters can help teacher/advisors prepare for local Envirothon events.  See the 
attached list for the name, phone number and email address of the service forester for your county. 
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To request the help of a service forester in preparing for the Envirothon, please call or email the office listed for your 
county or contact:  Edward Dix, Conservation Education Coordinator, 717-787-2853 or edix@state.pa.us 
 

 
District Counties Service Forester Phone 

Adams, York Matthew Kern 717-637-1770 
mkern@state.pa.us 

1 

Cumberland, Franklin Zachary Roeder 717-352-2211 
 

2 Fulton, Bedford Dave Scamardella 717-485-3148 
dscamardel@state.pa.us 

3 Juniata, Perry Donald E. Kline 717-536-3191 
dkline@state.pa.us 

Allegheny, Westmoreland Michael DiRinaldo 724-238-1200 
mdirinaldo@state.pa.us 

Greene, Washington  Ralph Campbell 
 

724-627-6624 
ralcampbel@state.pa.us 

4 

Fayette, Somerset Robert McBride 724-437-7983 
robmcbride@state.pa.us 

5 Centre, Huntingdon Tim Cole 814-643-2340 
ticole@state.pa.us 

Indiana Contact the District office 814-472-1862 
 

Southern Cambria Daniel Snyder 814-472-1862 
daniesnyde@state.pa.us 

6 

Northern Cambria, Blair Chris Jones 814-472-1862 
chrijones@state.pa.us 

7 Mifflin, Union, Snyder John Portzline 570-922-3344 
jportzline@state.pa.us 

Beaver, Butler Michael L Nelson 724-865-0314 
micnelson@state.pa.us 

Clarion  Leland K. Swoger 814-226-1901 
lswoger@state.pa.us 

Armstrong, Jefferson Gary Gilmore 814-849-7463 
ggilmore@state.pa.us 

8 

Mercer, Lawrence Mark Bodamer 724-253-3634 
mbodamer@state.pa.us 

9 Clearfield M. Rich Johnson 814-765-0821 
fd09@state.pa.us 

DCNR 

Bureau of Forestry 
Cooperative Forest Management 

Program 

Service Foresters 
Helping private woodland owners 
sustain healthy, productive forests 
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10 Clinton Elinor Greenaway 570-923-6011 
egreenaway@state.pa.us 

Luzerne Andrew C. Duncan 570-387-4255 
aduncan@ state.pa.us 

Lackawanna, Wayne Jackson L. Gearhart 570-251-7241 
jgearhart@state.pa.us 

11 

Wyoming, Susquehanna James M. Kessler 570-278-4600 X 270 
jkessler@state.pa.us 

12 Lycoming Jason Smith 570-327-3450 
jasonsmith@state.pa.us 

13 Cameron, Elk Toby Herzing 814-486-3353 
therzing@state.pa.us 

Warren John Nobles 814-723-0262 
jnobles@state.pa.us 

Erie Thomas D. Erdman 814-796-6787 
no email 

Crawford Mark E. Lewis 814-763-2545 
marklewis@state.pa.us 

14 

Forest, Venango Ty Ryen 814-723-0262 
tryen@state.pa.us 

15 McKean, Potter Stanley R. Hess 814-274-3600 
sthess@state.pa.us 

Bradford Mary Baker 570-265-9845 
mbaker@state.pa.us 

16 

Tioga Sam Cooke 570-724-2868 
sacooke@state.pa.us 

Chester, Delaware Contact the District office 610-582-9660 
 

Berks, Lancaster, Lehigh Timothy Dugan 610-582-9666 
tidugan@state.pa.us 

17 

Bucks, Montgomery, Philadelphia Gerald Hoy 
  

610-582-9660 
gehoy@state.pa.us 

Carbon, Schuylkill Frank Snyder 570-385-7800 
frsnyder@state.pa.us 

Dauphin, Lebanon Contact the District office 570-385-7800 
 

18 

Columbia, Montour, Northumberland Robert Martynowych 570-387-4718 
rmartynowy@state.pa.us 

Pike Mike Roche 570-895-4000 
miroche@state.pa.us 

19 

Northampton, Monroe Contact the District office 570-895-4000 
 

20 Sullivan Glenn L. Erb 570-387-4255 
gerb@state.pa.us 
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SOIL / LAND USE 
Essential Topics 
 
I. Basic Soils Knowledge 
 a. Formation 
 b. Drainage 
 c. Soil horizons 
 d. Hands-on investigations 
 e. Soil quality 
 
II. Understanding Maps, Surveys and Landforms 
 a. Soil survey maps and data tables 
 b. Topographic maps 
 c. Land forms and geologic terms 
 
III. Land Use 
 a. Agriculture and conservation practices 
 b. Current environmental concerns and land use issues 
 c. Soils and history 
 d. Pollution remediation 
 e. Identification and benefits of wetlands 
 
IV. Decision-Making and Protection of Soils 
 a. Scenarios 
 b. Actions at home and at school 
 
Learning Objectives  
*Correlated with the Academic Standards and Assessment Anchors for Environment and Ecology  
 
After completing study on this issue, students will: 
 
1. Describe the relationship between soil formation and the movement of water both within the soil and across 

the landscape.  

  *4.1 Watersheds and Wetlands – 4.1.10.A, B, C  

2. Describe how soil characteristics are affected by water, and how to control water movement to prevent 
erosion and pollution.  Understand how topography, stream movement, and drainage are related.   

  *4.1 Watersheds and Wetlands – 4.1.10.B 

3. Explain the importance of wetlands and how to recognize potential wetland areas and hydric soils.  

  *4.1 Watersheds and Wetlands – 4.1.10.D, E 

4. Explain the importance of soils as a natural resource which must be managed properly in order to sustain a 
healthy society.  Understand that soils are in some ways nonrenewable, and what effects gross 
mismanagement of soils has had historically.  

  *4.2 Renewable and Nonrenewable Resources – 4.1.10.A, B, C 

5. Describe the effects of human activity on soils and how soils can be used to clean up pollutants or can become 
a major pollutant.   

  *4.2 Renewable and Nonrenewable Resources – 4.1.10.C, D 

 

 
6. Describe basic soil chemical and physical properties and how they interact with other variables to determine 

soil fertility or the ability of a soil to remediate pollution and improve environmental health.   
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  *4.3.Environmental Health – 4.3.10.A, B 

7. Explain how soil is alive, and how biological diversity is important for soil health and hence human, plant, 
and environmental health.   

  *4.3 Environmental Health – 4.3.10.C 
  *4.7 Threatened, Endangered and Extinct Species – 4.7.10.A 

8. Explain the soil food web and the different roles and survival strategies that various soil microbial organisms 
develop within the soil environment. 

  *4.7 Threatened, Endangered and Extinct Species – 4.7.10.B, C 

9. Understand and be able to describe the importance of soils to agriculture and soil quality properties.  Describe 
current research findings on best management practices to maximize agricultural production, maintain and 
build soil health, and prevent soil loss and pollution. 

  *4.4 Agriculture and Society – 4.4.10.A, B, C, D 

10. Use the soil survey to evaluate the best crops to grow in a given area and what limitations certain soils have to 
agricultural productivity.  Also identify areas of prime farmland that should be preserved.  

  *4.4 Agriculture and Society – 4.4.10.C 

11. Describe the hydrologic, carbon, and nutrient cycles and how soil management relates to those processes.  

  *4.6 Ecosystems and their Interactions – 4.6.10.A, B 

12. Explain how societal needs, economic forces, and natural forces affect soil resources and how we can ensure 
long term sustainability of soil health.   

  *4.8 Humans and the Environment – 4.8.10.A, B, C, D 

13. Explain historical events that led to the creation of the soil conservation service.  

  *4.9 Environmental Laws and Regulations – 4.9.10.A 

14. Explain in detail the role that geology plays in soil formation, the kinds of soils that are formed, and their 
basic characteristics including texture, pH, color, and structure.   

  *3.5 Earth Sciences – 3.5.10.A 

15. Describe the basic geological features and rocks of the state of Pennsylvania and how they were formed. 

  *3.5 Earth Sciences – 3.5.10.A 

16. Understand and interpret geographical and geological information from topographic maps.  Be able to make 
some basic assumptions about appropriate land use from topographic and geologic maps and information. 

  *3.5 Earth Sciences – 3.5.10.A 

17. Use a soil survey or web-soil survey data to evaluate land use in Pennsylvania.  Show how information in soil 
surveys can help the land user predict or avoid problems like sinkholes, or regions prone to landslides, 
flooding, drought, or soil instability. 

  *3.5 Earth Sciences –3.5.10.B 

18. Compare different kinds of land uses and conservation practices on erosion and sedimentation.   

  *3.5 Earth Sciences – 3.5.10 B 
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19. Explain how climate is a major soil forming factor through it’s affect on vegetation, organisms, water, and 
weathering. 

  *3.5 Earth Sciences – 3.5.10.C 

20. Explain how soils and soil management are integral to maintaining clean water and a healthy aquatic 
environment.  

  *3.5 Earth Sciences – 3.5.10.D 

 
Assessment Anchors 
 
S11.A.2.1 Examine and interpret data and scientific research using soils knowledge.   
 
S11.A.2.2 Demonstrate how to use web soil survey and printed survey to evaluate soil for the most appropriate 
land use.  Understand how to use a basic pH kit to measure soil acidity and what the practical applications of that 
measurement are.  
 
S11.A.3.1 Describe the hydrologic, carbon, and nutrient cycles and the role of soils in these systems. Explain the 
affect of human impact on these systems. 
 
S11.A.3.3 Describe how soils occur in a predictable pattern depending on the soil forming factors.   
 
S11.B.3.1 and S11.B.3.2 Describe the soil food web, the role different organisms play in the soil ecosystem, and 
the importance of soil microbial diversity to soil quality and productivity. 
 
S11.B.3.3 and S11.D.1.2 Describe the impact of human activity on soils, soil health, soil productivity, and 
subsequent effect on environmental health and agricultural productivity. Describe land use patterns as it relates to 
soils. 
 
S11.C.1.1 Understand and explain the physical and chemical properties of soils and how that relates to their 
chemical activity or the active fraction. 
 
S11.D.1.1 Explain basic geological processes and how they relate to current landscape features, soil formation, 
and subsequent land use.   
 
S11.D.1.3 Explain the role of soils to water quality as well as the role of water in soil formation.   
 
S11.D.2.1 Understand the role of soils in the carbon cycle and how soil could be an important factor in offsetting 
carbon dioxide build up in the atmosphere.   
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Reference Materials List 
 
The following references can be found on Envirothon Soil / Land use CD. 
 
1. An Introduction to Soils of Pennsylvania 

2. Soil Survey (York County) 

3. Soil Quality Information Sheets (found on the following website://soils.usda.gov/sqi/) 
  Soil Quality Introduction  Indicators for Soil Quality Evaluation 
  Erosion     Organic Matter 
  Sediment Deposition   Soil Crusts 
  Compaction    Aggregate Stability 
  Salinization    Infiltration 
  Soil Biodiversity   Soil pH 
  Available Water Capacity 
  Pesticides    (rangeland not used in Pa.) 
  Hydrophobicity 

4. Sustaining Our Soils and Society  

5. Topographic Map Symbols 

6. Soil Biology Primer (use only chapter 1 “The Soil Food Web”, pages 4-9) 

7. From the Surface Down 

8. A Conservation Catalog 

9. Soil References for Landforms and Geologic Terms 
 “Soil Structure” 
 “Soil Texture” 

10. Soil’s Not Trivial 

11. Cornell Soil pH kits – pH kits may be purchased from the Cornell University by visiting the following 
website: http://www.css.cornell.edu/soiltest/soil_testing/products.asp 

12. Do You Dig Wetland Soils? 

13. The Color of Soil 

14. Web Soil Survey – Refer to the 2008 Current Issue CD   
 The web site is: http://websoilsurvey.nrcs.usda.gov/app/  
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WILDLIFE STATION 
 
Essential Topics 
Advisors note, new topics/objectives are underlined. 
 
I. Knowledge of Birds and Mammals 

a. Bird and mammal identification 
b. Natural history of birds and mammals 
c. Habitat/ecosystem types and associated wildlife 

  
II. Understanding Wildlife Ecology 

a. Survival requirements of wildlife and how they are met 
b. Ecosystem dynamics: 

• Predator-prey relationships  
• Energy flow-food chain, food web, food pyramid  
• Succession 

c. Adaptations 
d. Population dynamics 

  
III. Conservation and Management of Wildlife 

a. Pennsylvania Game Commission 
b. Hunting and Trapping regulations 
d. Pennsylvania Game and Wildlife code 
e. Wildlife Management 
f. Improving/managing habitat for wildlife 

  
IV. Issues Involving Wildlife and Society 

a. Biodiversity 
b. Endangered and threatened species         

• What makes a species more prone to becoming endangered than other species? 
• Responsibility for upholding endangered species act 
• Terminology: for example: reintroduction, endangered, threatened, extirpated, and extinct 
• Endangered and threatened birds and mammals of PA  

c. Habitat loss and fragmentation 
d. Managing/planning for people and wildlife 
e. Non-native species; invasive species; introduced species  
f. Reintroduction of native species 
g. Current Issue – Impact of Recreation on Wildlife 

 
Learning Objectives 
*Correlated with the Academic Standards and Assessment Anchors for Environment and Ecology  
 
Envirothon Students will be able to: 
  
1. Knowledge of Wild Birds and Mammals  

a. Answer questions concerning the natural history of wild bird and mammal species and identify birds 
and mammals if given natural history information. 

b. Identify and be able to group animals that would be associated with specific ecosystems. 
c. Evaluate a specific habitat and select or list species most likely to live there. 
d. Describe various roles of birds and mammals in their ecosystems and be able to cite examples  
e. Identify wildlife species from mounted specimens, pictures or silhouettes.   
(Species for items a - e are selected from the Wildlife Notes found on List B in the Appendix.) 
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f. Identify wildlife species based on signs including: fur, hair, wings, feathers, gnawings, rubbings, 
pellets, tracks*, skulls♦ and scat. (tracks for *animals only and skulls for ♦ animals ) - Wildlife species 
are selected from list C in the Appendix. 

g. Identify birdcalls of bird species found on list A in the Appendix. 
h. Describe ways habitat can be managed/improved for specific birds and mammals 

*4.6. Ecosystems and their Interactions – 4.6.7.A, C, 10.A, and 12.C 
   *4.7 Threatened, Endangered and Extinct Species – 4.7.7.A, C, 10.A and C 

2. Understanding Wildlife Ecology 
a. Identify basic needs required by wildlife. 
b. Identify, describe, and explain specific anatomical, physiological and/or behavioral adaptations of 

wildlife to the environment and how they help the animal survive.  (i.e. migration, hibernation, 
defense posturing, strong beak, webbed feet, - includes skull and teeth and all descriptions, 
explanations and terminology in reference to skull hand-out) 

c. Describe predator-prey relationships, discuss physical adaptations of predator vs. prey species, and be 
able to cite examples.  

d. Describe and be able to model food chains, food webs, trophic levels - be able to cite examples. 

 *4.6 Ecosystems and their Interactions – 4.6.7.A and 10.A 
*4.7 Threatened, Endangered and Extinct Species – 4.7.7.A, B, 10.A and B 

e. Describe factors that limit or enhance population growth. 
f. Define and explain terms associated with wildlife biology and wildlife populations.         

(i.e. natality, mortality, precocial, atricial, crepuscular, nocturnal, delayed implantation, carnivore, 
niche, herbivore, insectivore, omnivore,  producer,  primary consumer, secondary consumer, etc.). 

g. Define and explain basic ecological concepts and terminology (i.e. limiting factor, biological carrying 
capacity, cultural carrying capacity, territory, home range, population, community, succession). 

*4.6 Ecosystems and their Interactions – 4.6.7.A, C, 10.A and C 
  *4.7 Threatened, Endangered and Extinct Species – 4.7.7.C and 10.C 

3. Conservation and Management of Wildlife  
a. Describe the role of the Game Commission as the agency responsible for the protection, conservation, 

and management of wild birds and mammals of Pennsylvania. 
b. Identify the Game Commission as the agency responsible for hunting and trapping regulations and 

upholding the Game and Wildlife code in the state of Pennsylvania. 
c. Answer questions concerning hunting and trapping regulations - related to pages indicated in the 

Reference section of the Appendix. 
d. Classify birds and mammals as to Game and Wildlife Code classifications. 
e. Identify and describe methods that can be used to evaluate a habitat. 
g. Identify and describe methods that can be used to determine the abundance and distribution of 

wildlife. 
h. Identify and describe methods that can be used to determine the specific needs of a species. 
i. Describe methods used to manage and conserve wildlife and wildlife habitat. 
j. Describe ways each person can help in the protection, conservation management and enhancement of 

wild bird and mammal populations. 

  *4.6 Ecosystems and their Interactions – 4.6.7.A, 10.A, C, and 12.C 
 *4.8 Humans and the Environment – 4.8.7.D, 10.C and D 

*4.9 Environmental Laws and Regulations – 4.9.7.A and 10.A 

4. Issues Involving Wildlife and Society  
a. Define biodiversity and provide examples of how biodiversity is important to people and wildlife. 
b. Identify and explain the major causes of loss of biodiversity in our state and worldwide. 
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c. Explain the relationship of deer and deer management with biodiversity in our state. 

   *4.3 Environmental Health – 4.3.7.C and 10.C 
 *4.7 Threatened, Endangered and Extinct Species – 4.7.7.A, C, 10.A, and 12.A and C 

d. Identify and explain the terms used in endangered and threatened species, for example:  extinct, 
extirpated, endangered, threatened, candidate species, and reintroduction. 

e. Identify wild birds and mammals that are listed as endangered, extirpated, threatened or candidate 
species.  Know natural history and habitat requirements. Describe the main causes that have led to the 
depleted populations and describe measures being taken to help their recovery. 

f. Identify and explain factors that have led to species becoming endangered and threatened. 
g. Identify and explain factors which can make a species more likely to become endangered and 

threatened. 
h. Identify and explain methods and management practices that are used to save an endangered or 

threatened species. 
i. Describe major causes of habitat loss in Pennsylvania and how habitat loss affects wildlife. 
j. Explain the role of the Endangered Species Act in helping to conserve endangered and threatened 

species. 

k. Know the organizations and agencies responsible for listing species on global, federal and state level. 

l. Explain how recreation may impact wildlife in a negative and a positive manner. 
Negative impacts include but are not limited to: 

- Fragmentation of habitat due to roads and trails. 
- Disturbance of wildlife in nesting seasons due to human activity and noise. 
- Destruction of habitat due to vehicle use. 
- Trash  interfering with wildlife health through food intake or causing injury to wildlife 
- Pesticides or other changes to environment to make areas more comfortable for recreation. 

 Positive impacts include but are not limited to: 
- Enhancement of wildlife habitat in order to attract wildlife for viewing. 
- Increase knowledge of wildlife through visiting wildlife and natural areas. 
- Increase appreciation of wildlife and the importance of the natural world. 
- Funding for wildlife management. 

*4.7 Threatened Endangered and Extinct Species – 4.7.7.B, C, 10.B and C, 12.B and C 
 *4.9 Environmental Laws and Regulations – 4.9.10.A 

Assessment Anchors 
S11.A.3.2 – Compare observations of the real world to observations of a constructed model.  Compare the 
accuracy of predictions represented in a model to actual observations and behavior. 

S11.B.1.1 – Explain structure and function at multiple levels of organization.  Compare ad contrast the structural 
and functional similarities and differences among living things (e.g., classify organisms into existing classification 
groups, compare systems). 

S11.B.2.1 – Explain the mechanisms of the theory of evolution including why natural selection can act only on 
inherited traits and the role of mutations, differential reproduction, and gene recombination in changing the 
genetic makeup of a population. 

S11.B.3.1 – Use evidence or examples to explain the characteristics of and interactions within an ecosystem.  
Describe how living organisms affect the survival of one another. 

S11.C.2.2 – Demonstrate that different ways of obtaining, transforming, and distributing energy have different 
environmental consequences.   Explain the environmental impacts of energy use by various economic sectors on 
environmental systems. 
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Reference Materials List 
Prepare for the wildlife portion of the PA Envirothon by reviewing the Wildlife Reference Materials compact disk 
provided by your County Conservation District.  Advisors note, new items are italicized. 
1. Wildlife Note Series - see List B in the Appendix for Wildlife Notes needed.  Refer to CD and PGC webpage. 

2. Helping Wildlife:  Working with Nature booklet – This booklet can be obtained by contacting your County’s 
Envirothon Coordinator. 

3. Envirothon Animal Tracks – Refer to CD – see List C in the Appendix for Identification of Wildlife sign 
indicated by an asterisk *. 

4. Envirothon Skull Reference Resource: compiled by the PA Game Commission – see List C in the Appendix 
for Identification of Wildlife sign indicated by a diamond ♦.  Refer to CD or a paper copy can be obtained 
from your County’s Envirothon Coordinator. 

5. Endangered and Threatened Species – Refer to CD and  PGC webpage, www.pgc.state.pa.us 
    Click on Wildlife (left column) → Endangered / Threatened species from middle reference material and the 

species material →  Birds and Mammals    
 Do not forget the information on the CD as well! 

6. 2007-2008 Pennsylvania Digest of Hunting and Trapping regulations - the following sections only: “General 
Hunting Regulations”; “State Game Land Regulations”; Wildlife Classifications, Miscellaneous Information 
(Sections on Weed Alert, Wild boar and Leave Wildlife Alone), Youth Hinting opportunities and Fluorescent 
Orange Requirements.  This can be found on the PGC web site at www.pgc.state.pa.us go to Quick Clicks 
(right column) and click on 2007-2008 Hunting and Trapping Digest.   

7. 2007-2008 Hunting Annual - This can be found in the Hunting and Trapping digest (towards middle) or on 
the PGC web site at www.pgc.state.pa.us click on Quick Clicks (right column) 2007-2008 Hunting and 
Trapping Digest, scroll down and look for picture towards the left (woods scene with adult and child in 
orange and camo) click picture for the 2007-2008 Hunting Annual. 

8. Pennsylvania Envirothon Bird Song CD  

9. PGC Skull Envirothon resource – Refer to CD - To view drawings of skulls, go to the Smithsonian Institute 
Zoology, North American Mammals website www.mnh.si.edu/mna and search by species name.  

10. Biodiversity: PA Species, Ecosystems and Biodiversity – Refer to CD 
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LIST A:  Identification of BIRD Calls, Songs, and Sounds   (Based on PA Envirothon Bird Song CD) 

Mourning Dove    Ring-Necked Pheasant   Wild Turkey 
Robin     Wood Thrush    Mallard   
Northern Flicker   House Wren    Meadowlark  
Blue jay    Great-Horned Owl   Barn Owl  
Canada goose    Barred Owl    Kestrel 
Red-Tailed Hawk   Screech Owl    Common Nighthawk 
Wood Duck    American Woodcock   Grouse 
American Crow         Pileated Woodpecker   Eastern Towhee 
Cardinal    Red-Winged Blackbird   Osprey 
House Sparrow    Great Blue Heron   Bald Eagle 
Black-Capped Chickadee      
 
LIST B:  Identification, Natural History, Wildlife Biology, and Habitat Evaluation based on the following 
Wildlife Notes.  New notes are italicized. 

Bats     Finches and House Sparrow  Raccoon 
Beaver     Fisher     Ruffed Grouse 
Black Bear    Foxes (Red and Gray)   Shrews 
Blackbirds, Orioles, Cowbird   Gray Catbird, Northern Mockingbird  Sparrows and Towhee 
    and Starling        and Brown Thrasher    
Bobcat     Hawks (Raptors)   Squirrels 
Canada Goose    Heron Family    Tanagers 
Chickadees, Nuthatches, Titmouse Mallard     Thrushes   
    and Brown Creeper   Mice and Voles    Tundra Swan  
Chimney Swifts, Purple Martin,  Minks and Muskrats   Vultures 
    and Swallows   Northern Cardinal Grosbeaks  Weasels 
Common Nighthawk       and Indigo Bunting & Dickcissel White-Tailed Deer  
    and Whip-poor-wills                           Opossum     Wild Turkey  
Cottontail Rabbit   Otter (River)       Wrens     
Crows and Ravens   Owls     Woodchuck  
Diving Ducks    Porcupine    Woodcock 
Eagles and Osprey   Puddle Ducks    Woodpeckers   
Eastern Coyote         Wood Warblers 
Elk 
     
Wildlife Notes may be found on the PGC web site, www.pgc.state.pa.us, click on Wildlife (left column) and then 
Wildlife Notes (right column). 
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LIST C:  Identification of WILDLIFE SIGN 
SIGNS CAN INCLUDE: fur, hair, feathers, gnawings, rubbings, pellets, nests, scat, skulls♦, and tracks* (only 
*animals for tracks and only ♦ animals for skulls.) New species are italicized. 
 

Baltimore Oriole   House Sparrow    Red Fox* 
Black Bear* ♦    Fisher     River Otter* 
Beaver* ♦    Gray Fox*    Robin (See Thrushes) 
Black-Capped Chickadee  Green-winged Teal   Ruffed Grouse 
Bobcat* ♦    Mallard     Gray Squirrel 
Blue winged Teal   Mink*     Starling 
Black Duck (see puddle ducks)  Muskrat    Striped Skunk* 
Canada Goose    Opossum*    White-Tailed Deer* ♦  
Cottontail Rabbit ♦   Owl     Wild Turkey 
Coyote* ♦    Pheasant, Ring-Necked   Wood Duck  
Crow     Porcupine*    Woodchuck 
Eastern Bluebird (See Thrushes)  Raccoon* ♦    Woodcock 
Elk*          
      
 
 
Pennsylvania Game Commission 
 
Website:  www.pgc.state.pa.us 
 

Northwest Region, PO Box 31, Franklin, PA 16323   Phone:  (814) 432-3188 or (814) 432-3189 

Southwest Region, 4820 Route 711, Bolivar, PA 15923   Phone:  724) 238-9523 or (724) 238-9524 

Northcentral Region, 1566 South Route 44 Highway, PO Box 5038, Jersey Shore, PA 17740 
     Phone: 570) 398-4744 or (570) 398-4745 

Southcentral Region, 8627 William Penn Highway, Huntingdon, PA  16652  
        Phone:  814) 643-1831or (814) 643-1835 

Northeast Region, PO Box 220, Dallas, PA  18612   Phone:  570) 675-1143 or (570) 675-1144 

Southeast Region, 448 Snyder Road, Reading, PA  19605  Phone:  (610) 926-3136 or (610) 926-3137 

Central Office PA Game Commission Headquarters, 2001 Elmerton Avenue, Harrisburg, PA  17110    
        Phone:  717-787-6286    


