Name _________________________________________________ Date ___________
Sampling Ecosystems

Introduction:  Ecology, which is the study of interactions between organisms and their environment, is unique as a biological discipline because it is the only science that deals with the organism at the multi organismal level. 


 An ecosystem consists of a biotic (living) community, together with the associated abiotic (nonliving) components. The abiotic components of an ecosystem include soil, water, light, inorganic nutrients, and weather variables. The biotic components include producers, autotrophic organisms with the ability to carry on photosynthesis and to make food for themselves (and indirectly for the other populations as well). In terrestrial ecosystems, the predominant producers are green plants, while in freshwater and saltwater ecosystems, the dominant producers are various species of algae.

Consumers are heterotrophic organisms that eat available food. Four types of consumers can be identified according to their food source:

1. Herbivores feed directly on green plants and are termed primary consumers. A caterpillar feeding on a leaf is an herbivore.

2. Carnivores feed on other animals and are therefore secondary, or tertiary, consumers. A blue heron feeding on a fish is a carnivore.

3. Omnivores feed on both plants and animals. A human eating both leafy green vegetables and beef is an omnivore.

4. Decomposers are organisms of decay, such as bacteria and fungi, that break down detritus (nonliving organic matter) to inorganic matter, which can be used again by producers. In this way, the same chemical elements are constantly recycled in an ecosystem.

*Although Decomposers and Detritivores, both essentially feeding off of dead matter, are distinguished by external/internal ingestion of organic substance (decomposers: release enzymes and absorb nutrients that remain, detritivores feed directly off of dead material) they will collectively be represented as decomposers – organisms of decay and cycling elements and small molecules.
This study will collect data of abiotic and biotic components in two different ecosystems,  Terrestrial and Aquatic.  Examining an ecosystem I a scientific manner requires concentrating on a representative portion of that ecosystem and recording as much information about it as possible.


Representative areas (or, plots in terrestrial ecosystems) should be selected randomly. For example, random sampling of a terrestrial ecosystem might involve each student group taking a square meter area and spreading out in a given area and collecting the sample data that falls with the square metered quadrant. A terrestrial ecosystem sampling should include samples from the air above and from the various levels of plant materials growing on and in the ground beneath the selected square meter.
Terrestrial Ecosystems

The objective is to characterize the vertical profile of abiotic and biotic conditions in a terrestrial ecosystem and to test the influence of basic differences in ecosystem conditions (for example, soil, temperature, pH, slope) on this profile. Certain terrestrial ecosystem profiles include: deciduous forest, scrubland, weedy field. 

Materials:  
Meter grid frame

graph paper to map area within grid



Soil pH test kit

thermometer



Baggies for soil samples

Data to Collect:

General site description

Abiotic components: temperature, humidity, wind direction, pH.
Biotic components: plant and animal species abundance (number) and diversity (number of different species) and the classification (producer, consumer, decomposer) of each one. 

Abiotic Components – Terrestrial Ecosystem Analysis
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Soil


Temperature:

_____________

_______________

Humidity:

_____________
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Wind direction: 
_____________

XXXXXXXXXXX

pH


XXXXXXXXXXXXX
________________

Biotic Components
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	Abundance (% on grid)
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	Location in Ecosystem
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	Abundant
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	Producers


	
	
	
	
	
	

	Consumers


	
	
	
	
	
	

	Decomposers


	
	
	
	
	
	


To check for Living Things in the Soil:
When you look at soil, it may not appear to have living things in it. However, you can test soil with a chemical to find out if anything in the soil is using oxygen. If there are things in the soil using oxygen, you can conclude that there are living things in the soil.

Strategy:  You will test a soil sample from your plot with a chemical that changes color when living things are using oxygen.  You will look for color changes to find out if there are living things in soil.

Materials:


balance

methylene blue



graduated cylinder

heated soil sample
labels

sugar 



test tube rack

3 stoppers to fit test tubes

3 test tubes (18 x 150 mm)

Procedure:

1.  label three test tubes A, B, and C.

2. Add the following to each test tube.

a. 1 g sugar, 10 mL methylene blue

b. 1 g sugar, 10 mL methylene blue, 1 g soil

c. 1 g sugar, 10 mL methylene blue, 1 g heated soil

3. Observe the color of the liquid in each test tube. Record your observations in the Color Day 1 column. Use only the colors medium blue, light blue, or colorless.

4. Stopper each test tube and shake well to mix the contents.

5. Place the test tubes in a test tube rack and allow them to sit overnight.

6. Observe the test tubes but do not shake. Record in the data table the color of the liquid in each test tube. Use the Color Day 2 column. 

Record Data:

	Test Tube


	Contents

	Color

	
	
	Day 1
	Day 2

	A

	
	
	

	B

	
	
	

	C

	
	
	


Questions and Conclusions:

1.  In which tubes do you observe a color change on Day 1? _______ Day 2? _________.

     No color change observed?  ________.

2.  If a color change indicates the presence of living things, which tubes contain living things?  _____________________________________________________________.

3.  How do you know?  _________________________________________________.

4.  Would you expect sugar to cause a color change?  ________ Why or why not?  _____

_______________________________________________________________________. 

Aquatic Ecosystems

The objective is to characterize the vertical profile of abiotic and biotic conditions in an aquatic ecosystem and to test the influence of basic differences in ecosystem conditions (for example, temperature and pH) on this profile. Certain aquatic ecosystem profiles include: a large pond, small lake, or shallow pool of water reservoir. 

Materials:  
a container to hold water sample
Microscope slide



pH test strips



thermometer



pipets




microscope


Data to Collect:

General site description

Abiotic components: temperature is 30° C, Humidity is 50%, pH is ________.

Biotic components: Species abundance (number) and diversity (number of different species) and the classification (producer, consumer, decomposer) of each one. 

Abiotic Components – Terrestrial Ecosystem Analysis





Air



Water


Temperature:

     30° C


_______________

Humidity:

     50%,


XXXXXXXXXXX

Wind direction: 
    Southern


XXXXXXXXXXX

pH


XXXXXXXXXXXXX
________________

Biotic Components

	Constituents
	
	Abundance (% on grid)
	
	

	Constituents
	Location in Ecosystem
	Rare
	Occasional
	Abundant
	Classification
	Identifying feature for classification

	Producers


	
	
	
	
	
	

	Consumers


	
	
	
	
	
	

	Decomposers


	
	
	
	
	
	


Labeled Drawings of the Organisms at each level. Include captions (e.g., level, kingdom, number found)

Upper Level:


Middle Level:



Lower Level:




Upper Level – within the first 1 ½ - 2 inches of the top





Middle Level





Lower Level – in the leaf litter layer





Pond Samples
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