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Big Idea

Concept 3-5: Scientists use both field research and laboratory 

research, as well as mathematical and other models to learn about 

ecosystems.



Some Scientists Study Nature Directly

 Scientists use both lab and field research, as well as math and other 

models to learn about ecosystems.

Most of what we know about ecosystems comes from field 

research.

 Some ecologists set up controlled experiments in the field.



Some Scientists Study Nature Directly

 New technologies are making it easier to collect data in the field.

 Aircraft, satellites with cameras, and other remote sensing devices to scan 

and collect data on the earth’s surface.

 Ecologists then use geographic information system (GIS) software to capture, 

store, analyze, and display this information. This system can be used to 

generate images of vegetation variations, gross primary productivity, 

temperature patterns, etc.

Global positioning systems (GPS) are also used to learn about animals and 

their movements.



Some Scientists Study Nature Directly

 Read Science Focus: Satellites, Google Earth, and the Environment 

on page 76.



Some Scientists Study Ecosystems in the 

Laboratory

 Since the 1960s, scientists have increasingly supplemented field 

research with lab research.

 Sometimes it is impossible to isolate variables or control conditions in 

the field.

 As a result, lab experiments are often less expensive and quicker 

than field experiments.

 However, to make sure findings are “real-life” lab research must be 

coupled by field research.



Some Scientists Use Models to Simulate 

Ecosystems

 Computer simulations can help scientists understand complex 

systems.

 Systems Dynamics Modeling Systems are used in large projects like 

the Comprehensive Everglades Restoration Project (CERP). 

 Baseline data is VERY important in these models.

 Scientists must first determine relationships among key variables that 

will be used to develop and test ecosystem models.



We Need to Learn More about the Health 

of the World’s Ecosystems

We need baseline data on earth’s ecosystems in order to 

understand how they are changing and how strategies can be 

developed to prevent or slow degradation.

 This is similar to a doctor needing baseline data for a patient…used 

to see changed in health.



Chapter 3 Main Ideas

 Life is sustained by the flow of energy from the sun through the 

biosphere, the cycling of nutrients within the biosphere, and gravity.

 Some organisms produce the nutrients they need, others survive by 

consuming other organisms, and some recycle nutrients back to 

producer organisms.

 Human activities are altering the flow of energy through food 

chains and webs and the cycling of nutrients within ecosystems and 

the biosphere.


