
Ponds: More than Meets the Eye

Concept: The concentration of certain compounds along a gradient will determine what microorganisms will be found along the same gradient.
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Lists of Materials Needed:

Note: Each material is listed in the amount needed per student group (groups should be from 2-3 students)

Exploration A- Microscopy

· Glass slides (1)

· Cover slip (1)

· pH strips (1)

· Dropper (1)

Exploration B- Pond column

· Plastic column (1)

· Plastic bowls (2)

· Shredded paper

· Calcium Carbonate (CaCO3)

· Raw or Boiled Egg Yolk or Sodium Sulfate

· Plastic Wrap (1 square)

· Rubber band

· Spatula

· Pond mud (from your group)

· Pond water (from your group)

· Lamp (optional)

Activity Time Frame:

This activity will take approximate two, 50-minute classes to prepare.  The activity should be continuously monitored throughout the year

Environmental Setting:

This activity can be set-up in a  classroom or lab that contains an area suitable for working with mud.  There should be a window where the columns can be left in the sun or a table where the columns can be left by a lamp.

PASS Standards:

Process Standard 1. Observe and Measure - Observing is the first action taken by the learner to acquire new information about an organism or event. Opportunities for observation are developed through the use of a variety of scientific tools. Measurement allows observations to be quantified. The student will accomplish these objectives to meet this process standard. 
1. Identify qualitative and quantitative changes in cells, organisms, populations, and ecosystems given conditions (e.g., temperature, mass, volume, time, position, length, quantity) before, during, and after an event. 

2. Use appropriate tools (e.g., microscope, pipette, metric ruler, graduated cylinder, thermometer, balances, stopwatches) when measuring cells, organisms, populations, and ecosystems. 

Process Standard 3: Experiment - Experimenting is a method of discovering information. It requires making observations and measurements to test ideas. The student will accomplish these objectives to meet this process standard. 
2. Identify the independent variables, dependent variables, and controls in an experiment.

Process Standard 5: Model - Modeling is the active process of forming a mental or physical representation from data, patterns, or relationships to facilitate understanding and enhance prediction. The student will accomplish these objectives to meet this process standard. 
*3. Compare a given model to the living world. 

Standard 4: The Interdependence of Organisms - Interrelationships and interactions between and among organisms in an environment is the interdependence of organisms. The student will engage in investigations that integrate the process standards and lead to the discovery of the following objectives: 
1. Matter on the earth cycles among the living and nonliving components of the biosphere. 

2. Organisms both cooperate and compete in ecosystems (i.e., parasitism and symbiosis). 

3. Living organisms have the capacity to produce populations of infinite size, but environments and resources limit population size (i.e., carrying capacity and limiting factors). 

Standard 5: Matter, Energy, and Organization in Living Systems - Living systems require a continuous input of energy to maintain their chemical and physical organizations. The student will engage in investigations that integrate the process standards and lead to the discovery of the following objectives: 

1. The complexity and organization of organisms accommodates the need for obtaining, transforming, transporting, releasing, and eliminating the matter and energy used to sustain the organism (i.e., photosynthesis and cellular respiration). 

2. As matter and energy flow through different levels of organization of living systems and between living systems and the physical environment, chemical elements are recombined in different ways by different structures. Matter and energy are conserved in each change (i.e., water cycle, carbon cycle, nitrogen cycle, food webs, and energy pyramids). 

A.P. Biology Themes:

III. Energy Transfer- Energy is the capacity to do work.  All living organisms are active (living) because of their abilities to link energy reactions to the biochemical reactions that take place within their cells.

VI. Regulation- Everything from cells to organisms to ecosystems is in a state of dynamic balance that must be controlled by positive or negative feedback mechanisms.

VII. Interdependence in Nature- Living organisms rarely exist alone in nature.

Lesson Objectives:

· Students will be able to define and give an example of a niche and explain how organisms depend on each other in an environment
· Students will be able to explain the difference between an aerobic and anaerobic environment
· Students will be able to illustrate the sulfur cycle
Vocabulary terms:

Ecology- The study of how organisms interact with each other and their physical environment.
Ecosystem- An interacting network of groups of organisms together with their nonliving or physical environment.
Niche- the unique environment or set of ecological conditions in which a specific plant or animal species occurs, and the function the organism serves within that ecosystem.
Sulfur-cycling- Cyclic movement of sulfur in different chemical forms from the environment, to organisms, and then back to the environment.
Closed-system- a system that functions without any materials or processes beyond those it contains and/or produces itself.
Phototroph- An organism that uses light as a primary source of energy, synthesizing all organic requirements directly from inorganic precursors
Aerobic- having molecular oxygen as a part of the environment
Anaerobic- not containing oxygen or not requiring oxygen.
Background Knowledge:

Normally when people think of pond ecosystems their minds immediately turns to minnows, tadpoles, frogs, fish and turtles but there is a very important part of pond ecology that is invisible to the naked eye but crucial to maintaining a pond ecosystem.  Sunlight is the primary energy source that drives a pond ecosystem, and bacteria are an important part of converting solar energy to chemical energy, and driving elemental cycles.  You can think of it like the people behind the scenes of a movie production, you might never see them but without them, you would never be able to make a movie. Would a pond be able to function in the absence of sun? Microorganisms found in a pond are very diverse, each organism plays an important role that helps to maintain the system.  Think of it like a series of gears that work together to create an overall function, if you remove one of the gears then the system no longer works.  
Additional Resources:

Web resources:

http://www.sumanasinc.com/webcontent/anisamples/microbiology/winogradsky.html
http://www.pbs.org/wgbh/nova/teachers/activities/2910_caves.html
http://www.woodrow.org/teachers/bi/2000/Winogradsky_Column/winogradsky_column.html
Activity Procedures:

Day 1:

· Students complete activity pre-test

· Students perform Exploration 1

· Students start notebooks
Day 2:

· Students perform Exploration 2

Day 3 and on:

· Students will check their column at least two times a week, look for, and record changes.

· Once the column begins to form noticeable layers the students will look for changes in pH and look at water samples under the microscope.

Technology Component:

Engineering Application:

Assessment Tools:

· Students will be able to illustrate the sulfur cycle
· Students will be able to explain how oxygen and sulfide gradients affect the microbial community
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