[image: image1.png]=5



[image: image2.png]


 


[image: image3.png]


Investigating Wetlands
Ecoclines

	Lead Staff Member 
	Time Allotment 

	Hope Klagges
	4-6 hours


Overview

	Learners observe, describe, and analyze the ecocline between two distinct habitats.  To accomplish this, learners make observations of a study site, establish a transect through the site that they would like to observe changes in, collect data for plants, soils, and water, and analyze the data in order to identify changes in the habitat and the response of the plant species to those changes.


Instructional Cluster

	· Sense of Purpose
Learners make predictions, based on their data, to explain the changes in plants as they move from the wetland to a woodland. 
	· Eliciting Ideas

After observing the site and establishing a transect, learners identify questions they would like to find answers to while conducting  
	· Engaging Learners 

Learners establish a transect for study, after making observations of the field site, that is interesting for them and will help answer their questions about the transitional environment between wetlands and woodlands.

	
	
	

	· Developing and Using  

Scientific Ideas

Learners use sampling strategies applied regularly in scientific investigations: transects and sampling frequency.
	· Reflecting on Ideas   and Experiences 
Once data are collected, the learners analyze their results, establish hypotheses for how the environment changes between a wetland and woodland, and apply their data to their initial questions.
	· Assessing Progress 

In the presentation of the results, learners will address the relationships they observed between soils, water, and plants, provide explanations for those relationships, and what they learned from the investigation.

	
	
	


	Objectives

· To observe the transitional environment between a wetland woodland

· To generate questions about the environment

· To collect, record, and analyze data for plants, water, and soils

· To identify the relationships between soil, water, and plants
	Materials (per group)

	· 
	· 1 Soil Test Kits (pH, moisture, temp)

· 10 Plastic Bags

· 5 Waders

· 1 Permanent Marker

· 1 Macros (dip net, bucket, magnifiers, ID sheets, cardboard)

· 3 Collection Bottles

· 1 Thermometer

· 1 Meter Stick

· 1 Green Kits

· 4 Clip Boards

· Underwater Viewer (optional)

· Worksheets (5 observations, 1 data collection)

· Pencils

· Bug Spray

	· 
	Safety Issues/Precautions  

	· 
	· Always request permission before collecting samples on private or public property

· Be aware of the harmful insects, reptiles, and plants in your area


	Background 

      Wetlands form a bridge, per se, between terrestrial and aquatic environments and, therefore, are often considered a transition zone.  As a transition zone, wetlands contain a mixture of characteristics common to either terrestrial or aquatic environments and are able to provide a habitat for a wide variety of species.

       The transition zone created by wetlands is a large-area example of the transitions between all habitats and microhabitats.  Generally, there is not a drastic transition between different habitats, but instead a gradual gradation of environmental characteristics, such as temperature, moisture content, etc.  The transitions between the habitats are reflected in ecoclines, or the gradations in the attributes of a species associated with an environmental gradient (Barbour et al, 1987).

       Learners can make predictions about the response of species to changes in the environment by collecting environmental data through a transition zone, such as the one created by wetlands between terrestrial and aquatic environments, and observing the changes in plant or macroinvertebrate species along the gradient.  In so doing, learners develop an understanding or appreciation for the connections between species and the environment and the gradual transition, even overlap, between habitats.



	Procedure

I. Site Observations:

A. Upon arrival at your site, take five minutes to record individual observations about your study area.  These will not only help you generate questions and form hypotheses, but also will be beneficial when analyzing your data off-site. 

1. Weather

2. General shape of the land (hills and valleys)

3. Human influences (sewage pipes, concrete pads or sidewalks)

4. Anything unusual that catches your eye

5. Animal activity

II. Generating Questions

A. After recording your observations, discuss with your group where you would like to establish your transect for study.  Keeping in mind:

1. Easy access to the wetland

2. The transect must begin in the woodland and end in the wetland

3. At least two sampling points must be contained in the wetland

B. Once you have chosen an area to study, as a group, determine the length of the transect and the sampling frequency (i.e. how many feet or meters between sampling points?)  In the interest of time, limit the number of sampling points to six.

C. For your transect area, make predictions about the environmental gradient (changes in the soil and water attributes) and the response of the plant species to the environmental changes.

D. Record any questions that you and your group would like to find answers to based on your initial observations and continue to record your questions as you collect data.

III. Establish the Transect

A. Identify a landmark for beginning point in the woodland

B. Walk the length of your transect through your chosen area of study and identify a landmark for the endpoint of your transect 

C. Start your sampling at the first stake and continue sampling at the frequency determined by your group until you reach the final stake

D. This is a point-transect sampling strategy; therefore, collect soil, water, and macro samples directly beneath the transect point and only sample the plants within in an arm’s length of the point on your transect. 

IV. Data collection

A. Soil

1. Take a soil core from beneath the transect sampling point and place it in a labeled plastic bag




2. On-site record the soil Temp, pH, and moisture

B. Water

1. On site, determine pH, DO, and temp of the water beneath your transect sampling point

2. Collect a sample in a labeled plastic container for further analysis at the nature center.

C. Plants

1. Collect a leaf (or sample) from the plant species within an arm’s length of the transect sampling point

2. Record on the leaf the transect point number (TP# ) and save it for identification back at the Nature Center

D. Macros

1. In the woods, place a piece of cardboard under the nearest plant, tree, or bush and shake.  Place the collected insects in a labeled container.

2. In the water, use the dip nets to collect samples of macros at the transect point and place them in a bucket for identification back at the Nature Center.

V. Completion of analyses at the Nature Center

A. Soil

1. Using the soil kit, determine the soil color and texture and try to identify the soil type.

2. Make note of specific attributes for the soil type 

B. Water

1. Complete the nitrate, phosphate, and turbidity analyses

C. Plants

1. Identify and record the plant type

2. Make note of the plants characteristics and preferred habitat

D. Macros

1. Count the total number of insects found in the woodland or wetland and try to count the number of species, or different types, found in each habitat for comparison

2. Make observations of the physical attributes of the insects, specifically unique adaptations that might be well-suited for the microhabitat in which you found it.

3. If there is time, use the provided pollution tolerance index and identification sheet in order to determine the water quality index for each wetland transect point.

VII. Organize Data

VIII. 
Present Results

A. Questions to think about

1. Why are we testing for these parameters?

2. Are there any relationships between soil type, water chemistry, and type of plant in a specific location?

3. What changes did you observe in the macroinvetebrates as you moved deeper into the wetland?

4. What have you learned about the ecosystem, microhabitats, and ecoclines from the investigations?

5. Include both qualitative and quantitative results in your presentation.  For example, it is difficult to make direct comparisons between macros in the water and insects on land.  However, you may notice a physical characteristic that seems better suited for land than water and hybrid of that characteristic closest to the land-water transition.

6. Any similarities or marked differences between the groups at different study sites?


	National Research Council Science Education Standards




Professional Development

	Professional Development Standard A  Professional development for teachers requires learning essential science content through the perspectives and methods of inquiry.

· Involve teachers in actively investigating scientific phenomenon

· Address significant, relevant science issues

Professional Development Standard B  Professional development for teachers of science requires integrating knowledge of science, learning, pedagogy, and students; it also requires applying that knowledge to science teaching. 

· Occur in a variety of places where effective science teaching can be illustrated and modeled

· Use inquiry, reflection, interpretation of research, modeling, and guided practice to build understanding and skill in science teaching




Teaching  

	Teaching Standard B  Teachers of science guide and facilitate learning.

· Focus and support inquiries while interacting with students

· Orchestrate discourse among students about scientific ideas

· Encourage and model the skills of scientific inquiry

Teaching Standard C  Teachers of science engage in ongoing assessment of their teaching and student learning.

· Guide students in self-assessment 

Teaching Standard D  Teachers of science design and manage learning environments that provide students with time, space, resources needed for learning science.

· Identify resources outside of school

· Make available science tools, materials, media, and technological resources accessible to students.




Inquiry

Content Standard A: Science as Inquiry

· Abilities necessary to do scientific inquiry
Content 

	Content Standard C  Life Science

· Populations and ecosystems

· Diversity and adaptations of organisms

Content Standard D  Earth and Space Science 

· Structure of the earth system

Content Standard F   Science in Personal and Social Perspectives

· Populations, resources, and environments




Assessment 
	Assessment Standard A  Assessments must be consistent with the decisions they are designed to inform.

Assessments are deliberately designed

Assessment Standard C  The technical quality of the data collected is well matched to the decisions and actions taken on the basis of their interpretation.

Assessment tasks are authentic

Students have adequate opportunity to demonstrate their achievements
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	Resources

Data Collection Worksheet: The Institute Web Site 


Field Investigations: Wetlands and Ecoclines

I. Purpose

A. To observe, describe, and analyze the ecocline between two distinct habitats.

1. Ecocline- the gradation in the attributes of a species (or community or ecosystem) associated with an environmental gradient (Barbour et al, 1987).

B. For this investigation, learners will describe the environmental gradient between a woodland and wetland by quantifying soil attributes and water chemistry in order to analyze the gradations in plant and macroinvertebrate species.  

II. Site Observations:

A.  Upon arrival at your site, take five minutes to record individual observations about your study area.  These will not only help you generate questions and form hypotheses, but also will be beneficial when analyzing your data off-site. 

1. Weather

2. General shape of the land (hills and valleys)

3. Human influences (sewage pipes, concrete pads or sidewalks)

4. Anything unusual that catches your eye

5. Animal activity

III. Generating Questions

A. After recording your observations, discuss with your group where you would like to establish your transect for study.  Keeping in mind:

1. Easy access to the wetland

2. The transect must begin in the woodland and end in the wetland

3. At least two sampling points must be contained in the wetland

B. Once you have chosen an area to study, as a group, determine the length of the transect and the sampling frequency (i.e. how many feet or meters between sampling points?)  In the interest of time, limit the number of sampling points to six.

C. For your transect area, make predictions about the environmental gradient (changes in the soil and water attributes) and the response of the plant species to the environmental changes.

D. Record any questions that you and your group would like to find answers to based on your initial observations and continue to record your questions as you collect data.

IV. Establish the Transect

A. Identify a landmark for your starting point in the woodland 

B. Walk the length of your transect through your chosen area of study and identify a landmark at the final sampling point in the wetland in order to visually establish your transect

C. Start your sampling at the first transect point and continue sampling at the frequency determined by your group until you reach the final stake

D. This is a point-transect sampling strategy; therefore, collect soil, water, and macro samples directly beneath the transect point and only sample the plants within in an arm’s length of the point on your transect. 

V. Data collection

A. Soil

1. Take a soil core from beneath the transect sampling point and place it in a labeled plastic bag




2. On-site record the soil Temp, pH, and moisture

B. Water

1. On site, determine pH, DO, and temp of the water beneath your transect sampling point

2. Collect a sample in a labeled plastic container for further analysis at the nature center.

C. Plants

1. Collect a leaf (or sample) from the plant species within an arm’s length of the transect sampling point

2. Record on the leaf the transect point number (TP# ) and save it for identification back at the Nature Center

D. Macros

1. In the woods, place a piece of cardboard under the nearest plant, tree, or bush and shake.  Place the collected insects in a labeled container.

2. In the water, use the dip nets to collect samples of macros at the transect point and place them in a single containers for identification back at the Nature Center.

VI. Completion of analyses at the Nature Center

A. Soil

1. Using the soil kit, determine the soil color and texture and try to identify the soil type.

2. Make note of specific attributes for the soil type 

B. Water

1. Complete the nitrate, phosphate, and turbidity analyses

C. Plants

1. Identify and record the plant type

2. Make note of the plants characteristics and preferred habitat

D. Macros

1. Count the total number of insects found and try to count the number of species, or different types, found in each habitat

2. Make observations of the physical attributes of the insects, specifically unique adaptations that might be well-suited for the microhabitat in which you found it.

3. If there is time, use the provided pollution tolerance index and identification sheet in order to determine the water quality index for each wetland transect point.

VIII. Organize Data

VIII. 
Present Results

A. Questions to think about

1. Why are we testing for these parameters?

2. Are there any relationships between soil type, water chemistry, and type of plant in a specific location?

3. What changes did you observe in the macroinvetebrates as you moved deeper into the wetland?

4. What have you learned about the ecosystem, microhabitats, and ecoclines from the investigations?

5. Include both qualitative and quantitative results in your presentation.  For example, it is difficult to make direct comparisons between macros in the water and insects on land.  However, you may notice a physical characteristic that seems better suited for land than water and hybrid of that characteristic closest to the land-water transition.

6. Any similarities or marked differences between the groups at different study sites?

IX. Notes
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