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2015 Teacher Resource Booklet 

 
For over 30 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 natural 
resources. Students involved in the Envirothon often pursue further education in natural 
resource fields. Many Envirothon participants pursuing 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 natural resource and 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 participant, 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 “Urban and Community Forestry” 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.      

This Teacher Resource Booklet is intended to help you and your teams become fluent in a 
broad range of natural resource 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 about the 2015 Pennsylvania and North American Envirothon events 
4. Brief History of the Envirothon 
5. Overview of Station testing and a past current issue station test used in 2012 
6. Overview of state Oral Component and the 2014 scenario 
7. Some Tips for Teaching Envirothon Material 
8. Aquatic Ecology * 
9. Current Issue * “Urban and Community Forestry” * 
10. Forestry * 
11. Soil/Land Use * 
12. Wildlife * 

  
 * The following are specified for each station: 

 a) Essential Topics 
  b) Learning Objectives 

- Each is correlated with the PDE Environment & Ecology and Science 
and Technology Standards 

  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 Pennsylvania Envirothon educates high school students in 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 learning 
objectives emphasize awareness, knowledge, and attitudes through outdoor hands-on 
applications while addressing 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. 

 
PARTNERS and SPONSORS  

Partners 
Pennsylvania Association of Conservation Districts 
Pennsylvania State Conservation Commission 
Pennsylvania’s sixty-six Conservation Districts 
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 
Pennsylvania Department of Environmental Protection 
Pennsylvania Fish and Boat Commission 
Pennsylvania Game Commission 
U.S. Department of Agriculture, Natural Resources Conservation Service 
 
Corporate Sponsors 
Shell Oil Company 
PPL Corporation 
Access Midstream 
Air Products Foundation 
Marcellus Shale Coalition 
Pennsylvania Outdoor Writers Association 
Pennsylvania Outdoor Trappers Association 
Philadelphia Insurance Companies 
The Hershey Company 
Dwight Lewis Lumber 
Lewis Lumber Products 
Cargill 
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2015 PENNSYLVANIA ENVIROTHON 

What:  Pennsylvania State Envirothon – 32nd Annual 
Who:   Teams of High School Students from all across Pennsylvania 
When/Where:  Tuesday, May 19, 2015 - University of Pittsburgh Johnstown 
     Wednesday, May 20, 2015 – Windber Borough Recreational Park 
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 

* Urban/Community Forestry  PA Envirothon, DCNR, Penn State Extension 
 (* The fifth testing station is a Current Environmental Issue, which changes annually.) 

 Past Current Environmental Issues: 
 1984 - Acid Rain    2000 - Wetland Management 
 1985 - Hazardous Waste   2001 - Urban Nonpoint Source Pollution 
 1986 - Solid Waste Management  2002 - Introduced Species 
 1987 - Water Quality    2003 - Farmland Preservation & Conservation 
 1988 - Farmland Preservation   2004 - Natural Resource Management in the 
 1989 - Recycling     Urban Environment 
 1990 - Wetlands    2005 – Managing Cultural Landscapes  
 1991 - Energy Sustainability   2006 – Water Stewardship in a Changing Climate 
 1992 - Groundwater    2007 – Alternative/renewable Energy  
 1993 - Pesticides    2008 – Recreational Impacts on Natural Environments  
 1994 - Acid Rain    2009 – Biodiversity in a Changing World  
 1995 - Groundwater     2010 – Protection of Groundwater 
 1996 - Greenways    2011 – Salt and Fresh Water Estuaries 
 1997 - Pest Management   2012 – NPS & Low Impact Development 
 1998 - Watersheds    2013 – Grazing and Pastureland Management 
 1999 – Wildfire Management   2014 – Sustainable Agriculture/Buy Locally 
  

2015 NORTH AMERICAN ENVIROTHON 

The winning team of the Pennsylvania Envirothon will advance to the North American 
Envirothon being held July 27 – August 2, 2015 at Missouri State University, Springfield, 
Missouri.  Over forty-seven states and nine Canadian provinces/territories are expected to 
participate in this 27th North American event! 

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 testing stations 
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 resources at that 
site. 

For example, the forestry station relates to forest ecology, forest structure and composition, 
regional tree and plant species, and silvicultural and forestry practices; the aquatic ecology 
station relates to aquatic ecosystems, species diversity, and aquatic resource management; the 
soils/land use station relates to land formation, use of a soil survey, and land management 
practices; and the wildlife station relates 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 its knowledge of environmental science and natural resource 
management. 

As teams rotate through each of the five testing stations, they experience a variety of testing 
formats.  Most tests 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 2012 Current Issue station.  
This county level test was based on the theme “Nonpoint Source Pollution and Low Impact 
Development.”    These are examples of the types of questions you might experience at any 
given Envirothon competition. 
 
1. Runoff from urban areas can directly impact the water quality of streams and lakes.  Urban runoff 

most often      when routed through underground storm sewers. 
A. Can help to improve water quality 
B. Discharges directly to groundwater aquifers 
C. Operate as a continuous sump 
D. Discharges directly into a lake or stream 

 
2. Storm sewer systems concentrate runoff into straight conduits where the water can gather speed 

and power as it travels underground.  When the runoff leaves the storm drain and empties into a 
stream, it can do all of the following EXCEPT which of the following? 

A. Carry higher water temperatures 
B. Damage streamside vegetation 
C. Decrease nutrient loads 
D. Carry high sediment loads 
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3. Many homeowners tend to burn yard waste, especially along lakeshores and streambanks.  What is 

the main concern regarding this practice in relation to water quality? 

A. The ashes are high in nutrients and can be easily washed into the water  
B. The ashes are unsightly 
C. The ashes can choke the fish and aquatic life 
D. The ashes are low in nutrients and could encourage increased plant growth 

 
4. Which of the following concepts is not considered to be a Low Impact Development practice?  

A. Increase the flow path for stormwater runoff. 
B. Utilize clustered housing sites 
C. Utilize smaller, more decentralized treatment practices 
D. Protect and incorporate natural systems as design elements 
E. Maximize impervious surfaces 

 
5. Engineered grassed swales can be an alternative to curbs, gutters and storm drains (traditional 

structural conveyances).  When comparing the costs of the traditional structural conveyance 
systems and the grassed swales, which of the following would we find true for the traditional 
structural conveyance system? 

A. Approximately the same as an engineered grass swale 
B. Not yet determined 
C. Approximately two to three times more expensive than an engineered grass swale 
D. Approximately 50% less expensive than an engineered grass swale 
E. Approximately 50% more expensive 

 

 

Match the BMP with the description 

6. Filter Strip  

7. Vegetated Swale 

8. Bio-retention 

9. Detention Ponds 

10. Rain Barrel  

 

 

 

A. Shallow, landscaped depression with a layered 
design of under-drain, permeable sand/soil 
and rock or vegetation that filters sediment 
from runoff. 

B. Receive and hold runoff for release at a 
predetermined rate. 

C. Gently sloping, densely vegetated area acting 
as a buffer between impervious areas and 
streams. 

D. Connected to a downspout in order to collect 
stormwater for future use. 

E. U-Shaped channel, planted with grass, shrubs 
or trees along the base and sides to enhance 
infiltration of runoff. 

Fill in the Blank 

11. An increase in impervious surfaces in an area can have dramatic effects on hydrology and water quality.   
Using the terms “increased” or “decreased”, an increase in the amount of impervious surface in an area 
can lead to _________________ volume, _____________peak flow, ________________ peak flow 
duration, _________________ stream temperature and _____________________ base flow of local 
streams. 
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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? 
It is mandatory for ALL teams to participate in the Oral Component.   

The 2015 scenario will be posted on the Pennsylvania Envirothon website (www.envirothonpa.org) 
on Wednesday, May 13th, during the week prior to the event.   Posting the scenario provides teams 
an opportunity to better prepare for their oral presentation.  Teams can utilize existing resources and 
research new information.  Teams may also receive limited guidance (i.e., review score sheet, clarify 
scenario) from their advisors; advisors are asked to NOT prepare the presentation for their team. 

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 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.  On the day of competition prior to 
their scheduled presentation time, teams are allotted one hour to prepare any visuals they wish to use 
during their presentation.  A schedule is provided closer to the event.  The Pennsylvania Envirothon 
provides teams with all materials, which are permitted for use.  No other materials are allowed.  This 
list is included in the Oral Competition Rules and Guidelines.  Also within this one hour timeframe, 
teams may practice their presentation before going in front of the judges.   

The presentation usually consists of how the team’s proposed idea will positively and/or negatively 
impact the land, water, air, wildlife, forests, and people of the area.  Although a few resource 
materials might be provided, the majority of the team’s proposal is based on the resources they’ve 
been studying throughout the year. 

When participating in the Oral Component, teams are asked to NOT wear attire (hats, shirts, shorts, 
etc.) that may indicate or include their county name or school name.  Anonymity is important when 
the students are presenting before a panel of judges; this helps to keep a level playing field for all 
teams. 

This is a great opportunity for students to work together and apply 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.  

http://www.envirothonpa.org/
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When is it Held? 
The Oral Component is held the day prior to the station testing.  Team presentation times are 
randomly scheduled.  Teams are encouraged to call the Envirothon office if they cannot make their 
scheduled time.   

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.  In addition, your teams can view the top five presentations from the 2013 North 
American Envirothon competition by visiting the North American Envirothon website’s Media Center 
Video Gallery at: 
http://www.envirothon.org/index.php?option=com_ttvideo&task=videolist&cid=76&Itemid=201.   

The following scenario was used for the 2014 oral component.  This provides an example of the types 
of issues you might be asked to address at any given Envirothon competition. 

2014 Oral Component Scenario 

You are the Sustainable Agriculture club at your high school.  At your weekly after-school meetings, 
your club discusses plans for school projects and host speakers relevant to sustainable agriculture.  
The club has even become involved in community projects like helping to promote the new farmers 
market in town.  The surrounding community has become very excited about and supportive of local 
and sustainable agriculture, as evidenced by the weekly sell-out at this new farmer’s market.  
Recently, a community member has agreed to donate the one acre vacant lot located next to the 
school for a school farm project.  The owner has stipulated that sustainable farming methods are to be 
used in return for the donation of the land.  The plot is located next to the school building and is 
currently covered in grass with a few existing trees.   

The judges are your school administrators. Before your donation can be accepted, the Sustainable 
Agriculture club has to present a plan for use of the land. This plan should include the following: 

 What crops to grow (or products to produce) 

 Growing techniques and soil development 

 Water needs 

 Weed and pest management    

The Sustainable Agriculture club has some funds from a previous fundraiser that will help pay for any 
startup costs, but you should explain your plans for economic stability and for the use of any school 
resources that you plan to utilize in the project.  Be sure to demonstrate to the school administrators 
how your plan will impact the local community, the school, and yourselves.  In your 10 minute 
presentation, you should: 

 Present your plan, addressing the aspects listed above, and incorporating your own ideas for a 

feasible school farming project 

 Imagine that this is your school, and your community, and incorporate your locality as needed 

 Not feel obligated to incorporate the other learning stations (wildlife, aquatics, etc.) as 

traditionally required 

 BE CREATIVE 
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SOME TIPS FOR TEACHING ENVIROTHON MATERIAL 
 
1. Try a few of the learning enhancements listed with some of 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.   

  
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, clinometers, aquatic 

specimens for identification, topographic maps, and other available educational resources and 
programs!  Many Conservation Districts have educational resources that you can borrow to assist 
with training your Envirothon teams.  They also 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 Environment and Ecology and the Science, Technology, Engineering, and 
Math 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 -  Pennsylvania Envirothon homepage 

 www.envirothon.org – NCF - Envirothon (formerly North American Envirothon) homepage 

 All of our partners’ and sponsors’ page links can be found on the Envirothon homepage. 

 www.eNature.com - Bird calls, resources, activities, information, updates, etc. 

 www.eeweek.org – Resources, case studies, 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.  To subscribe, visit:  http://www.dcnr.state.pa.us/wrcp/wildnotes/index.html. 

 
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: 
  Bay Journal 
  PO Box 222 
  Jacobus, PA 17402-0222 
 
9. Last, but certainly not least:  have fun!  One key to a meaningful natural resource and 
environmental education experience is fun.  Reading up on your local ecosystems, having an energetic 
discussion about a wildlife 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 will learn information that will stick with them for years to come.  Have a great time with the 
2015 Envirothon!  
 

 

REFERENCE MATERIAL AVAILABLE ONLINE 
www.envirothonpa.org 

 
The Pennsylvania Envirothon references are available on-line.  For each station, a majority of the references 
are available on the Pennsylvania Envirothon website under the tab - Station Training.  Please visit the site at 
http://www.envirothonpa.org.   
 
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. 
 
Reference disks that were previously provided are out of date and may not have the current required 
references.  Please refer to the references available on the web site for ALL required material.  
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2015 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 

1. Human effects on the aquatic ecosystem 
2. Impact of water pollution on aquatic communities  
3. Threatened and endangered species and their impact on biodiversity 
4. 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 
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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, alkalinity, and dissolved oxygen percent saturation of a water sample with 
given information and explain how each property influences a particular aquatic organism. 

  *4.1 Ecology – 4.1.12.F  
*4.2 Watersheds and Wetlands – 4.2.10.A, B, C, D, 4.2.12.B, C, D 

2. Explain how water flow, water temperature, water turbidity, and surface tension influence 
a particular aquatic organism. 

 *4.2 Watersheds and Wetlands - 4.2.10.A, B, C, 4.2.12.C, D 

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

*4.2 Watersheds and Wetlands - 4.2.10.A, B, 4.2.12.A 

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

 *4.2 Watersheds and Wetlands - 4.2.10.A, B 

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

*4.2 Watersheds and Wetlands - 4.2.10.A 

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. 

*4.2 Watersheds and Wetlands - 4.2.10.A, C 

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

list. 

*4.2 Watersheds and Wetlands - 4.2.10.C  

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

*4.2 Watersheds and Wetlands – 4.2.10.C 

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

*4.1 Ecology – 4.1.10.D  
*4.2 Watersheds and Wetlands - 4.2.10.A, C  
 

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

*4.2 Watersheds and Wetlands - 4.2.10.C   
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c. Community 
1. Identify six specific aquatic or wetland environments given their physical, chemical and 

biological characteristics. 

*4.2 Watersheds and Wetlands – 4.2.10.B, D 

2. List three functions or values of wetlands.  

*4.2 Watersheds and Wetlands - 4.2.7.B 

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

*4.2 Watersheds and Wetlands - 4.2.10.A, C, D, 4.2.12.D 

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

*4.2 Watersheds and Wetlands - 4.2.10.C 

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

*4.1 Ecology - 4.1.7.A, 4.1.10.A 

2. Aquatic Resource Issues 

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

*4.2 Watersheds and Wetlands - 4.2.10.A, B, D, 4.2.12.A, C 
*4.5 Humans and the Environment- 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. 

*4.2 Watersheds and Wetlands - 4.2.10.A 
*4.5 Humans and the Environment- 4.5.10.A, C 

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

*4.1 Ecology – 4.1.10.A, D, E, 4.1.12.D, E, F 

d. Identify at least six different invasive species and discuss their habitat, spread, distribution and 
environmental impacts. 

*4.2 Watersheds and Wetlands – 4.2.10.C 

3. Aquatic Resource Management and Protection  

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

*4.2 Watersheds and Wetlands – 4.2.12.A, B, C 
*4.5 Humans and the Environment - 4.5.12.C 
 

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. 

*4.1 Ecology – 4.1.12.A, E 
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c. Explain one or more methods to assess the water quality of a stream. 

 *4.2 Watersheds and Wetlands – 4.2.10.A, C, D 

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

*4.2 Watersheds and Wetlands – 4.2.10.C 

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

*4.2 Watersheds and Wetlands – 4.2.10.D, 4.2.12.D 

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

*4.1 Ecology – 4.1.12.E 

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

*4.1 Ecology – 4.1.10.D, E, 4.1.12.D, E 
*4.5 Humans and Environment 
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Reference Materials List - 2015 
The references are found on the PA Envirothon web site at www.envirothonpa.org under Station 
Training.   The references are also available on the Commission’s Learning Center page: 
www.fish.state.pa.us. 

 
1. Books: 

Pennsylvania Fishes (ISBN 1-930369-01-8) 
Pennsylvania Amphibians and Reptiles (ISBN 1-930369-00X)   

Hard copy only, new teams should contact PA Envirothon to obtain a copy.  
 
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. PLAY Issues and Select PLAY Pages 
Aquatic Leaf Eaters 
Focus on Habitat: Wild Brook Trout 
Focus on Habitat: Largemouth Bass 
Good Fishing Needs Good Habitat 
Mussels  
PA’s Most Mighty Migratory Fish 
PA’s FSI: Fish Scene Investigation 
Six Legs Underwater 
Six Ways to the Sea  
The Road to Extinction 
Watersheds and Stream Order 
What Do You Know about the Water Cycle? 
Where Do They Go In Winter 

 
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. 2015 Pennsylvania Fishing Summary (available on Commission’s website after December 2014) 
Catch & Release Bass Regulations – Juniata and Susquehanna River   
Commonwealth Inland Waters  
Big Bass Program  
Delaware River & Estuary  
Lake Erie (including Transportation of VHS) 

 Trout Fishing Regulations & Special Regulation Areas  
Panfish Enhancement Special Regulations 
Reptiles, Amphibians - Seasons and Limits (including Endangered & Threatened native species) 
Unlawful Acts – It is Unlawful 
Commonwealth of PA Public Health Advisory/2015 Fish Consumption 
Stop Aquatic Hitchhikers (both pages) 

   
6. Frog and Toad Calls of Pennsylvania CD  

New teams should contact their County Envirothon Coordinator to obtain a copy. 
 

7. Herp Sweet Home (PA Amphibians & Reptiles Curriculum)  
 

8. Threatened & Endangered Species 
Current List of PA’s Endangered, Threatened and Candidate Species 
Endangered Species and the PFBC 
Poster of PA’s Threatened & Endangered Species (both sides) * 

 
 

Invertebrates Fish Amphibians & Reptiles 

Clubshell Mussel Atlantic Sturgeon Eastern Spadefoot 
Toad 

Dwarf Wedgemussel Bigmouth Buffalo Northern Cricket Frog 

Eastern Pearlshell 
Mussel 

Burbot Green Salamander 

Northern Riffleshell 
Mussel 

Cisco Bog Turtle 

 Hickory shad Eastern Mud Turtle 

 Longear Sunfish Redbellied/Eastern 
Redbelly Turtle 

 Spotted Gar Eastern Massasauga 
Rattlesnake 

 
 

*Participants are responsible for identification of each of the given animals in addition 
to knowing the information under Objective 2c.   
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9. PA’s Field Guide to AIS (PA Sea Grant) 
Introduction 
Prevention 
Species Pages* 

 
Plants Invertebrates Fish Pathogens Algae Amphibians & 

Reptiles 

Curly Leaf 
Pondweed 

Asian Clam Bighead Carp 
 

Viral 
Hemorrhagic 
Septicemia 

(VHS) 

Didymo Red-eared Slider 

Eurasian 
watermilfoil 

New Zealand 
Mudsnail 

Flathead 
Catfish 

 Golden Algae Yellow-bellied Slider 

Hydrilla Rusty Crayfish Northern 
Snakehead 

 

   

Water 
Chestnut 

Spiny water 
Flea 

Round Goby 
 

   

Common 
Reed 

Quagga 
Mussel 

 

Sea Lamprey    

Purple 
Loosestrife 

 

Zebra Mussel 
 

Silver Carp 
 

   

 
 
*Participants are responsible for identification of each of the given plants and animals in 
addition to knowing the information under Objective 2d.   
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Identification Study List (from PA Fishes and PA Amphibians & Reptiles books) 
 

Fish Amphibians Reptiles Invertebrates 

American Eel Eastern Gray Treefrog* Common Snapping Turtle Amphipod/scud 

American Shad  Fowler’s Toad*  Eastern Box Turtle 
  

Backswimmer 

Bluegill  Northern Green Frog*  Midland Painted Turtle  Caddisfly* 

Bowfin   Northern Leopard Frog*
  

Spiny Shoftshell Turtle 
  

Crayfish  

Brown Bullhead  Pickerel Frog* Spotted Turtle   Cranefly/Tipulid* 

Brook Trout Wood Frog*  Wood turtle Damselfly* 

Channel Catfish Eastern Hellbender Northern Coal Skink Dobsonfly/fishfly* 

Creek Chub Four-toed Salamander Northern Fence Lizard Dragonfly* 

Largemouth Bass Jefferson Salamander Eastern (Black) Rat Snake
  

Freshwater snail 

Longnose Dace Longtail Salamander Eastern Hognose Snake  Giant Water Bug 

Muskellunge Marbled Salamander Eastern Milk Snake Mayfly* 

Paddlefish  Mudpuppy    Queen Snake Predaceous Diving Beetle 

Rainbow Trout Northern Dusky Salamander Northern Copperhead Stonefly* 

Rock Bass Northern Spring Salamander Northern Ringneck Snake Water Scorpion 

Slimy Sculpin Northern Red Salamander Northern Water Snake  Water Strider 

Smallmouth Bass
   

Red-Spotted Newt/Red Eft
  

Ribbon Snake Whirligig Beetle 

Striped Bass Slimy Salamander Rough Green Snake Water Boatman 

White Sucker Spotted Salamander Timber Rattlesnake Water Penny 

    

 *Must know calls 
 

 *Must know life stages 

 
 
PA Fish & Boat Commission Regional Aquatic Resources Program Specialists 
 

Northwest Region        11528 State Highway 98, Meadville, PA 16335  814-336-2426   
Southwest Region         236 Lake Road, Somerset, PA 15501   814-443-9841  
Northcentral   450 Robinson Lane, Bellefonte, PA 16823  814-359-5127 
Southcentral Region    1704 Pine Road, Newville, PA 17241   717-486-7352   
Southeast Region    101 Swamp Road, Newtown, PA 18940   215-968-9081  
Northeast Region   5566 Main Road, Sweet Valley, PA 18656  570-477-2206 
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CURRENT ISSUE 
Urban and Community Forestry 

It is mostly a matter of population size that determines whether you use the term urban forestry or 
community forestry where you live. Small, rural-oriented municipalities may not relate well to the 
word “urban”, so community forestry is the preferred term. In large towns and cities, urban forestry is 
entirely appropriate. To cover all bases in a single expression, the joint term “urban and community 
forestry” is widely used.  Urban and Community Forestry can be defined as the planting and care of 
amenity, or landscape, trees, collectively, in human settlements. Urban and community forests 
broadly include urban parks, street trees, landscaped boulevards, public gardens, river and coastal 
promenades, greenways, river corridors, wetlands, nature preserves, natural areas, shelter belts of 
trees, and working trees at industrial brownfield sites. 

Benefits of Urban Forests: 

Urban forests are dynamic ecosystems that provide needed environmental services by cleaning air and 
water helping to control stormwater, and conserving energy.  They add form, structure, beauty and 
breathing room to urban design, reduce noise, separate incompatible uses, provide places to recreate, 
strengthen social cohesion, leverage community revitalization, and add economic value to our 
communities.  

The value of trees in our community is often overlooked but trees make human habitats more 
liveable. As we busily go about our days, we don’t always stop to think about how trees soften the 
many harsh aspects of our built environment. Here is a list of some of the benefits that our community 
forest provides: 

Economic Benefits 

 Trees are great for saving on energy costs. They provide shade in the heat of summer which 
means less need for air conditioning. If they are deciduous (meaning they lose their leaves in 
winter), trees allow for sun exposure during the winter season. 

 Trees add to assessed property values, especially mature trees and fruit trees. 

 Trees are a good investment because they return more benefits than the cost. 

Environmental Benefits 

 Trees sustain the long-term environmental health of the community. 

 Trees help moderate the effects of harsh climate. They help filter the intensity of the sun and 
they regulate temperature, wind, and snow and rain. 

 Forested areas have less water runoff and erosion. 

 Trees provide a natural filter to stormwater and reduce flooding. 

 Groundwater recharge is enhanced in forested areas. 

 Trees improve air quality by absorbing carbon and producing oxygen. Trees also filter pollutants 
from the air. 

 Trees provide habitat for birds and other wildlife. 

Community Benefits 

 Urban trees make walking places safer as they safeguard pedestrians from traffic. 

 Trees provide screening and privacy. 

 Trees reduce glare and reflection. 

 Trees buffer sound, reducing noise pollution. 
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Aesthetic Benefits 

 Trees add to the beauty and peace of our surroundings. 

 Trees contribute positively to our quality of life. 

 Trees can serve as a source of community pride. 

Health Benefits 

 Studies have shown that forested areas like parks can reduce blood pressure and benefit the 
overall emotional and psychological health of individuals. 

 Trees help create recreational areas that can be enjoyed by walkers, runners, cyclists, and more. 

  
 

Key Topics 

1. Understand what sustainable urban & community forestry is and why it is important. 

2. Understand of the numerous benefits of urban/community forests to society, often referred to 
as ecosystem services. 

3. Understand the costs associated with urban/community forests. 

4. Understand what an urban forest management plan is and why it is an essential tool. 

 

Learning Objectives 

1. Describe the economic, social, and environmental benefits of urban/community trees to local 
communities. 

2. Comprehension of the effects of urban/community trees on air quality and water quality. 

3. Knowledge of research showing that trees contribute to our health, well-being and quality of 
life. 

4. Understanding of threats to urban/community forests such as invasive species, insect and 
diseases, climate change, fire, air pollution, lack of management capability and development 
pressures. 

5. Understand what a tree inventory is and what it is used for. 

6. Understand the components of an urban/community forest management plan. 

7. Basic knowledge of models and tools used to calculate the value of tree canopy functions. 
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Resource/Study Materials 

1. Urban Forestry Manual – 10 Units available from Urban Forestry South - Centers for Urban and 
Interface Forestry (Teams are not required to study the following in each section: Before You 
Begin; Case Study; Next?; For More Information; and Checking Your Answers.) 

2. Urban and Community Tree Inventories - North Carolina Forest Service 

3. Stormwater to Street Trees – Engineering Urban Forests for Storm water Management from EPA 
 (Teams are not required  to study the Case Studies found on pages 25 – 31.)   

4. Urban Forestry Best Management Practices for Public Works Managers from the American Public 
Works Association 

5. Community Tree Plans: A Guide for Tree Commissions and Environmental Advisory Councils.  

6. The Pennsylvania Tree Resource Guide – Community Forests 
 

Learning Enhancement 

1. i-Tree - i-Tree is a state-of-the-art, peer-reviewed software suite from the USDA Forest Service that 

provides urban forestry analysis and benefits assessment tools. 
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FORESTRY 

Learning Objectives 2015 

The basic resources for each objective are found on the PA Envirothon web site at 
www.envirothonpa.org under Station Training.  

*Correlations with the Academic Standards for Environment and Ecology and Science and Technology 
are provided.  

1. Trees 

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 Key to Some Common Trees of Pennsylvania provided.) 
Pay special attention to shade tolerance and soil moisture requirements of each tree species 
studied. Understand their timber and wildlife values. 

*4.3 Natural Resources – 4.3.10.A 

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. 

 *4.3 Natural Resources 
 *3.1 Biological Sciences – 3.1.10.A3 

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).  

 *4.3 Natural Resources 
 *3.1 Biological Sciences – 3.1.10.A3 

2. Forest Ecology.  

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. 

  *4.3 Natural Resources – 4.3.10.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. 
  *4.1.Ecology – 4.1.10.E 
  *4.3 Natural Resources – 4.3.10.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). 

  *4.1 Ecology – 4.1.10.C, D 

e. Explain what effects a specific species increase or decrease might have on the forest ecosystem. 
  *4.1 Ecology – 4.1.10.E, 4.1.12.E 
  *3.1 Biological Sciences – 3.1.10.A3 

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. 

 *4.1 Ecology – 4.1.10.A, 4.1.12.A 



 24 

3. Forest Resource Management and Protection. 

a. Study Pennsylvania Forests 2009. This is a summary of 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. Describe the distribution of forest land ownership 
in Pennsylvania as cited in the “Forest Features” section of this report. 

b. Describe values and benefits of forests for recreation, wildlife and watershed quality. 
  *4.1 Ecology – 4.1.10.A 

c. Explain the uses of 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. 

  *4.3 Natural Resources – 4.3.10.A, C, 4.3.12.C 

d. 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. 

*4.2 Watersheds and Wetlands – 4.1.12.A 
*4.3 Natural Resources – 4.3.10.B 

e. List products and uses of the 10 important hardwoods grown in Pennsylvania cited in From 
the Woods Series: Ten Important Hardwoods resource and of the important conifers — White 
pine and Eastern hemlock — described in The Common Trees of Pennsylvania. 

 *4.3 Natural Resources – 4.3.10.A 

f. Explain the value of forestlands as community water sources. Describe the potential for pollution 
from timber harvesting and the practices used to minimize erosion and sedimentation. 

  *4.2 Watersheds and Wetlands – 4.2.10.A 
  *4.3 Natural Resources – 4.3.10.A 
  *4.5 Humans and the Environment – 4.5.10.C, 4.5.12.C 

g. 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.  

h. 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 Humans and the Environment – 4.5.10.B, 4.5.12.B 

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

  *4.1 Ecology – 4.1.10.A, 4.1.12.A 

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

  *4.1 Ecology – 4.1.10.E 

4. Community Forestry.  

a. Describe the benefits of maintaining trees in urban and suburban communities and factors 
affecting their health and survival. 

*4.1 Ecology – 4.1.10.A 
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Reference Materials List - 2015 

Most of these references materials are excerpted from publications produced by the Pennsylvania 
State University or the USDA Forest Service.  Many topics are covered more than once in different 
ways.  So the volume of material is not as overwhelming as it might appear at first glance. 

The references are found on the PA Envirothon web site at www.envirothonpa.org under Station 
Training.  

1. Trees  

1.1. Common Trees of Pennsylvania - 2011 edition  

1.2. From the Woods Series: Ten Important Hardwoods 

1.3. Penn State School of Forest Resources: Identifying PA Trees Program  

1.4. Tree Rings  

1.5. Anatomy of a Tree 

1.6. Key to Some Common Trees of Pennsylvania  

2. Forest Ecology 

2.1. Forest Types of Pennsylvania 

2.2. Land cover map 11x17 

2.3. Forest Succession and Wildlife 

2.4. Habitat Adaptations of Some Common Trees of Pennsylvania 

2.5. Pennsylvania Woodlands: #6: Woodland Wildlife Management 

2.6. Forest Stewardship Bulletin #9: Understanding Biological Wealth in Our Forests 

3. Forest Resources, Management and Protection 

3.1. PA Forests 2009 (Excerpts from the Forestry Inventory and Analysis report) 

3.2. Basic Forest Management 

3.3. Forests and Waters 

3.4. Forest Measurement 

3.5. Insect Threats 
1. Asian Longhorn Beetle; 2. Emerald Ash Borer; 3. Gypsy Moth; 4. Hemlock Wooly Adelgid 

3.6. What is an Invasive Plant? 
1. Autumn-olive; 2. Bush honeysuckle; 3. Garlic mustard; 4. Japanese barberry; 5. Japanese knotweed; 
6. Multiflora-rose; 7. Tree-of-heaven 

3.7. Wildfire and Prescribed Fire in Pennsylvania 

3.8. Forest Stewardship Bulletin #4: Forest Terminology  
See also The Dictionary of Forestry on-line: http://www.dictionaryofforestry.org/ 

4. Community Forestry 

4.1. Municipal Tree Management 
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Review updated information with these on-line resources. 

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

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

Get updated information about Asian longhorned beetle, emerald ash borer, gypsy moth and other 
insect pests on the DCNR-Bureau of Forestry-Forest Pest Management website 
http://www.dcnr.state.pa.us/forestry/insectsdisease/index.htm and the US Forest Service web site at 
http://www.emeraldashborer.info/ 

The Penn State College of Agricultural Sciences – School of Forest Resources provides a Sustainable 
Forestry Teacher Resource Center which includes lesson plans on 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.  The most pertinent sections are: 

Chapter 2. Forest Field Marks for “Stratification”; “Predicting a Forest’s Future”; “The Forest 
Food Chain and Ecological Pyramid” 

Chapter 4. Disturbance and Pioneer Plants covers “Ecological Succession: The Process of 
Vegetation Development Over Time” 

Chapter 8. Autumn and Winter has a few paragraphs on “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 Bureau’s web site for the service forester assigned to your county at: 
http://www.dcnr.state.pa.us/forestry/yourwoods/serviceforesters/index.htm. 

 

Learning Enhancements: 

2. i-Tree - i-Tree is a state-of-the-art, peer-reviewed software suite from the USDA Forest Service that 

provides urban forestry analysis and benefits assessment tools. 

3. leafsnap - Leafsnap is a series of electronic field guides being developed by researchers from 

Columbia University, the University of Maryland, and the Smithsonian Institution. The free mobile 

apps use visual recognition software to help identify tree species from photographs of their leaves. 
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SOIL/LAND USE 

 
Essential Topics 
New topics/objectives are underlined. 
 
I. Basic Soils Knowledge 
 a. Formation 
 b. Water in soils 
 c. Soil horizons 
 d. Hands-on investigations 
 e. Soil quality, fertility, and chemistry 
 f. Soil biology and diversity 
 
II. Understanding Maps, Surveys and Landforms 
 a. Soil survey maps and data tables: Websoilsurvey 
 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 
 f. Carbon sequestration 
 
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.  
  *4.4 Agriculture and Society – 4.4.10.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.   

  *4.2 Watersheds and Wetlands – 4.2.10.A 

3. Explain the importance of wetlands and how to recognize potential wetland areas and hydric soils.  
  *4.2 Watersheds and Wetlands – 4.2.10.B, D 4.2.12.D 
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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.  

  *4.3 Natural Resources – 4.3.10.A, B, 4.3.12.B 

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.   

  *4.5 Humans and the Environment – 4.5.10.A, C, 4.5.12.C 

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.   

  *4.5 Humans and the Environment – 4.5.10.E 

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

  *4.1 Ecology – 4.1.10.B, D, E 

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

  *4.1 Ecology – 4.1.10.C, D, 4.1.12.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, D 
  *3.4 Technology and Engineering Education – 3.4.12.E2 

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

  *4.1 Ecology – 4.1.10.B 
  *3.3 Earth and Space Education – 3.3.10.A2 

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

  *4.4 Agriculture and Society – 4.4.10.B, C, D 
*4.5 Humans and the Environment – 4.5.10.A 

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

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.   

  *4.1 Ecology – 4.1.10.F, 4.1.12.D 
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15. Describe the basic geological features and rocks of the state of Pennsylvania and how they were 
formed. 

  *4.1 Ecology – 4.1.10.F 
  *3.3 Earth and Space Education – 3.3.10.A1 

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. 

  *4.1 Ecology – 4.1.10.F, 4.1.12.F 
  *3.4 Technology and Engineering Education – 3.4.10 and 12.E2 

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. 

  *4.1 Ecology – 4.1.10.F, 4.1.12.F 
  *3.4 Technology and Engineering Education – 3.4.10 and 12.B2, 3.4.10 and 12.E2 

18. Compare different kinds of land uses and conservation practices on erosion and sedimentation.   
  *4.4 Agriculture and Society – 4.4.10.E 

19. Explain how climate is a major soil forming factor through its effect on vegetation, organisms, 
water, and weathering. 

  *4.3 Natural Resources – 4.3.10.C, 4.3.12.C 

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

  *4.2 Watersheds and Wetlands – 4.2.12.A 
  *4.5 Humans and the Environment – 4.5.10.C 

  

 



 30 

Reference Materials List - 2015 
The references are found on the PA Envirothon web site at www.envirothonpa.org under Station 
Training.    

1. An Introduction to Soils of Pennsylvania 

2. Websoilsurvey:   http://websoilsurvey.nrcs.usda.gov/app/ 

3. Websoilsurvey: Introduction to soils part 1 

4. Websoilsurvey: Introduction to soils part 2 

5. Soil Quality  

a. Bulk Density Moisture/Aeration - pp. 1-4 (The measuring soil bulk density section is optional.) 

b. Infiltration - pp. 1-3 (The measuring infiltration section is optional.) 

c. Organic Matter - pp. 1-4 (The measuring soil organic matter section is optional.) 

d. pH - pp. 1-6 (Use Cornell soil pH kit to measure pH, or whatever pH kit you have available.) 

e. Soil Health Nuggets 

f. Soil Health – What is soil health? Why should I care? 

g. Soil Health Matters: Make Your Soil Healthy 

6. Ray the Soil Guy – Soil Health Lessons in a minute (USDA NRCS videos) 

a. Is your soil healthy and functioning? 

b. Have you discovered the cover? 

c. How should healthy soils look? 

d. How to boost your soil’s energy. 

7. Topographic Map Symbols 

8. Soil Biology Primer – pp. 4-17 only 

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

10. Soil’s Not Trivial 

11. Cornell Soil pH kits 

12. Do You Dig Wetland Soils? 

13. The Color of Soil 

14. Soil Carbon Sequestration Fundamentals 

15. How Does Your Garden Grow?  Some information on soil fertility.  NASA soil science website about 
soil fertility and NPK  

16. Nitrogen Basics – the Nitrogen Cycle   

17. Phosphorus Basics – the Phosphorus Cycle   
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WILDLIFE STATION 
Essential Topics 
 
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 
• Levels of biodiversity 
• Importance of biodiversity ecologically and in our everyday life 
• Loss of biodiversity: causes and implications 

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 
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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 A and B in the 
Appendix.) 

f. Identify birdcalls of bird species found on List C in the Appendix. 
g. Identify wildlife species based on signs including: fur, hair, wings, feathers, gnawing, 

rubbings, pellets, tracks, skulls* and scat. (tracks for animals only and skulls for 
*animals ) - Wildlife species are selected from List D in the Appendix. 

h. Describe ways habitat can be managed/improved for specific birds and mammals. 
i. Define and explain terms that are used to describe wild birds and mammals and their 

physical traits, physiology, behaviors, social behaviors, such as walking plantigrade or  
laying eggs in another nest (nest parasitism); delayed implantation, etc.  

j. Identify and describe examples of wildlife species and their adaptations that enable them 
to survive in an urban environment and possible issues for people. (for example raccoon, 
opossum, skunk, red fox,  robin, house finch, house sparrow, little and big brown bats, 
white-tailed deer) 

*4.1. Ecology – 4.1.7.10.A, D 

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. 
 *4.1 Ecology – 4.1.10.C 

e. Describe factors that limit or enhance population growth. 
*4.1 Ecology – 4.1.10.A 

f. Define and explain terms associated with wildlife biology and wildlife populations.         
(For example: natality, mortality, precocial, altricial, crepuscular, nocturnal, delayed 
implantation, carnivore, niche, herbivore, insectivore, omnivore, producer, primary 
consumer, secondary consumer, etc.). 

g. Define and explain basic ecological concepts and terminology (for example: limiting factor, 
biological carrying capacity, cultural carrying capacity, territory, home range, population, 
community, succession, forest fragmentation, etc.). 

*4.1 Ecology – 4.1.10.A 
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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. 
*4.1 Ecology – 4.1.12.A 

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. 
f. Identify and describe methods that can be used to determine the abundance and 

distribution of wildlife. 
g. Identify and describe methods that can be used to determine the specific needs of a 

species. 
h. Describe methods used to manage and conserve wildlife and wildlife habitat, including the 

roles of Wildlife Management Units. 
*4.1 Ecology – 4.1.12.A 

i. Describe current deer management practices, and the major goals of deer management in 
our state .  

j. Describe ways each person can help in the protection, conservation management and 
enhancement of wild bird and mammal populations. 

  *4.1 Ecology – 4.1.12.A 

4. Issues Involving Wildlife and Society  
a. Define biodiversity and provide examples of how biodiversity is important to people and 

wildlife. 
*4.1 Ecology – 4.1.12.A 

b. Describe levels of biodiversity (genetic, species, and ecosystem or community) and explain 
why diversity within each level is important for healthy environment. 

*4.1 Ecology – 4.1.10.D 
c. Describe implications of biodiversity loss at each of the 3 levels of biodiversity. 

*4.1 Ecology – 4.1.10.D 
d. Identify and explain the major causes of loss of biodiversity in our state and worldwide. 

*4.1 Ecology – 4.1.10.D 
e. Explain the relationship of deer and deer management with biodiversity in our state. 

 *4.1 Ecology – 4.1.10.D, 4.1.12.D  
f. Identify and explain the terms used in endangered and threatened species, for example:  

extinct, extirpated, endangered, threatened, candidate species, and reintroduction. 

g. Identify wild birds and mammals that are listed as extinct, 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.  

*4.1 Ecology – 4.1.12.D 
h. Identify and explain factors that have led to species becoming extinct, endangered and 

threatened. 
  *4.1 Ecology – 4.1.12.D 
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i. Identify and explain factors which can make a species more likely to become endangered 
and threatened. 

  *4.1 Ecology – 4.1.12.D 

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

  *4.1 Ecology – 4.1.12.D 
k. Describe major causes of habitat loss in Pennsylvania and how habitat loss affects wildlife. 

l. Explain the role of the Endangered Species Act in helping to conserve endangered and 
threatened species. 

  *4.1 Ecology – 4.1.12.D 
m. Know the organizations and agencies responsible for listing species on global, federal and 

state level. 
n. Describe specific impacts of people on biodiversity – both negative and positive, for 

example: 
Negative impacts include but are not limited to: 

- Fragmentation of habitat due to roads and trails, buildings, etc. 
- Disturbance of wildlife in nesting seasons due to human activity and noise. 
- Destruction of habitat due to vehicle. 
- Death and/or injury of species by vehicle collision. 
- Trash interfering with wildlife health through food intake or causing injury to 

wildlife. 
- Pesticides or other changes to environment to make areas more comfortable. 

 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 – leads 

to conservation. 
    - Funding for wildlife management.  

o. Explain the possible roles of  urban forests to wildlife, for example 
1. Stop over for migrating birds 
2. Forest habitat for year-round birds 
3. Habitat for a variety of mammals, especially small mammals 
4. Maybe act as a connection between larger forested areas.  

*4.1 – Ecology – 4.1.10.D, 4.1.12.D 
p. Chronic Wasting Disease (CWD) – what it is; how does it affect wildlife and people; and 

what measures are being taken to prevent spread. 
  *4.1 – Ecology – 4.1.10.D 

q. White Nose Syndrome – what it is; how it is affecting bats; and what measures are being 
taken to discover outbreaks and to prevent spread. 

  *4.1 – Ecology – 4.1.10.D 
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Reference Materials List - 2015 
The references are found on the PA Envirothon web site at www.envirothonpa.org under Station Training.  
New references are underlined. 

1. PA Species, Ecosystems & Biodiversity 

2. Wildlife Note Series - see List A in the Appendix for Wildlife Notes needed for identification and 
List B for specific identification of selected wildlife profiles.   

3. Helping Wildlife:  Working with Nature booklet  

4. Envirothon Animal Track Sheet – see List D in the Appendix for Identification of Wildlife sign 
indicated by a diamond. 

5. Envirothon Skull Reference Resource: compiled by the PA Game Commission – see List D in the 
Appendix for Identification of Wildlife sign indicated by an asterisk *. 

6. Deer Management – (To view online go to www.pgc.state.pa.us, click on White-Tailed Deer and 
scroll down to DEER MANAGEMENT, then go to resources b & c &d listed below.) 

a. Aging Deer Jawbones – can also see deer aging movie on-line 
b. Common Resource of the Commonwealth: Managing Deer for Everyone 
c. A Place to Call Home: Deer- Habitat Relationships 
d. Deer Aging Movie  (viewing movie is optional, aging deer jawbones is not optional) 

7. Endangered and Threatened Species Information.  (For additional information visit the PGC 
website, www.pgc.state.pa.us, under the Wildlife tab, click on endangered/threatened species – 
extinct, endangered and threatened species profiles and background information.) 

8. 2014-2015 Pennsylvania Digest of Hunting and Trapping and Wildlife Annual – To view online go to 
the PGC website, www.pgc.state.pa.us, scroll down and look on the right side for photo of Hunter 
Trapper Digest and Wildlife Annual. Specifically look at the following topics: 

 Wildlife Annual: 
o Coyotes Are Becoming More Visible. 
o Lyme Disease Awareness 
o Why We No Longer Have Bounties. 

 Hunting/Trapping Digest 
o Fluorescent Orange Requirements 
o Wildlife Classifications 
o State Game Lands Regulations 
o Wildlife Management Units (You do not need to know locations, just the reason for 

having units.) 
o Mentored Youth Hunting Program and Youth Hunting Opportunities 

9. Pennsylvania Envirothon Bird Song CD  

10. Wildlife Diseases (Visit the PGC website - click on Wildlife then Wildlife Diseases) 
a. Chronic Wasting Disease (CWD)    

o Current Status - And Answers to the following Frequently Asked Questions:  
 What is CWD? 
 What animals get infected with CWD? 
 What is being done to manage CWD in Pennsylvania? 
 Why should I stop feeding deer? 
 What are the high-risk carcass parts? 
 Why are there restrictions on moving high-risk carcass parts? 

http://www.pgc.state.pa.us/
http://www.pgc.state.pa.us/
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b. White-nose Syndrome 
o What is it? Where is it? 

 White-Nose Syndrome - What is killing our bats 
 WNS Occurrence Map 
 White-nose Syndrome in Pennsylvania 

o Race to Save Pennsylvania’s Bats – Video – This video is an optional resource; it is not a 
required reference. 

 
 

http://www.portal.state.pa.us/portal/server.pt/gateway/PTARGS_0_416660_112129_9109_615025_43/http;/pubcontent.state.pa.us/publishedcontent/publish/marketingsites/game_commission/content/wildlife/wildlife_diseases/white_nose_syndrome/images/wnsmap.jpg
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WILDLIFE STATION APPENDICES 

LIST A:  Pennsylvania Game Commission Wildlife Notes 

Envirothon students will be able to identify the animals described in the Wildlife Notes listed below  

1. Bats 

2. Beaver  

3. Black Bear  

4. Blackbirds, Orioles, Cowbird, and Starling 

5. Blue Jay 

6. Bobcat  

7. Canada Goose 

8. Chickadees, Nuthatches, Titmouse, and 
Brown Creeper 

9. Chimney Swift, Purple Martin, and Swallows 

10. Common Nighthawk and Whip-Poor-Will 

11. Cottontail Rabbit  

12. Crows and Ravens 

13. Diving Ducks 

14. Dove 

15. Eagles and Osprey 

16. Eastern Coyote  

17. Elk  

18. Finches and House Sparrow 

19. Fisher 

20. Flycatchers 

21. Foxes (Red and Gray) 

22. Gray Catbird, Northern Mockingbird, and 
Brown Thrasher 

23. Kingfisher 

24. Heron Family 

25. Mallard Duck 

26. Mice and Voles 

27. Mink  & Muskrats 

28. Northern Cardinal, Grosbeaks, Indigo 
Bunting, and Dickcissel 

29. Opossum  

30. Owls 

31. Pheasants 

32. Porcupine 

33. Puddle Ducks 

34. Raccoon  

35. Raptors 

36. River Otter 

37. Ruffed Grouse 

38. Shrews 

39. Sparrows and Towhees 

40. Snow Goose 

41. Squirrels 

42. Striped Skunk 

43. Tanager 

44. Tundra Swan 

45. Vultures 

46. Weasels 

47. White-tailed Deer 

48. Wild Turkey 

49. Woodchucks 

50. Woodcock 

51. Wood Duck 

52. Wood Warbler 

53. Woodpeckers 

54. Wren
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LIST B:  Identification of WILDLIFE PROFILES 

** Wildlife Profile Set #5 will be used for the 2015 Envirothon.  Envirothon students will be able to identify, 
describe the natural history, determine the wildlife biology, and evaluate habitat for the animals described 
in the selected Wildlife Profile by reviewing the Wildlife Notes which correlate to the animals designated in 
each profile.  (Wildlife Profiles will be selected annually.) 

**Wildlife Profile Set 5 

Bats  Cottontail Rabbit  

Crows and Ravens  Foxes 

Northern Cardinal, Grosbeaks, Indigo Bunting, and 
Dickcissel 

Raccoon 

Squirrels  White-tailed Deer  

Finches and House Sparrow Wrens 

Thrushes Opossum 

Hawks Blue Jay 

 
List C: Identification of BIRD CALLS, Songs, and Sounds (Based on the Pennsylvania Envirothon 
Bird Song CD) 

1. Bald Eagle 

2. Barn Owl 

3. Barred Owl 

4. Black-Capped Chickadee 

5. Blue Jay 

6. Canada Goose 

7. Cardinal 

8. Common Nighthawk 

9. Crow 

10. Dove 

11. Eastern Towhee 

12. Great Blue Heron 

13. Great Horned Owl 

14. House Sparrow 

15. House Wren 

16. Kestrel 

17. Mallard 

18. Meadowlark 

19. Northern Flicker 

20. Osprey 

21. Pheasant 

22. Pileated Woodpecker 

23. Red-Tailed Hawk 

24. Red-winged Blackbird 

25. Ruffed Grouse 

26. Robin 

27. Screech Owl 

28. Wild Turkey 

29. Wood Duck 

30. Wood Thrush 

31. Woodcock

List D: Identification of WILDLIFE SIGN 
SIGNS CAN INCLUDE:  a picture, fur, hair, feather, gnawing, rubbing, pellet, nest, scat, skull, and track.  
(You will only identify skulls of an animal marked with a * and tracks of animal marked with a .)

1. Beaver *  

2. Black Bear *  

3. Black-Capped Chickadee 

4. Bobcat *  

5. Blue winged Teal 

6. Black Duck (see Puddle 
Ducks) 

7. Canada Goose 

8. Cottontail Rabbit * 

9. Crows 

10. Eastern Coyote  

11. Elk  

12. House Sparrow 

13. Fisher 

14. Foxes (Red & Gray)  

15. Mallard Duck 

16. Mink  & Muskrats  

17. Opossum  

18. Owls 

19. Pileated Woodpecker 

20. Pheasants 

21. Porcupine  

22. Raccoon *  

23. Raptors 

24. River Otter *  

25. Ruffed Grouse 

26. Squirrels 

27. Striped Skunk  

28. White-tailed Deer *  

29. Wild Turkey 

30. Woodcock 

31. Wood Duck 

32. Woodpecker



 


