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COURSE DESCRIPTION: 
 
 This course reviews the principles of ecosystem science that are fundamental to the 
development of sustainable land use systems, and examines contemporary land use practices and 
their ecological significance in the major ecosystems of the world.  First, the importance of 
ecosystems and the services they provide to human society will be identified and discussed.  Then, 
basic principles of ecosystem science that are critical to man’s sustainable use of ecosystems will 
be reviewed.  Emphasis is placed on ecosystem processes that also have significance at landscape, 
regional, and global scales.  Finally, current land use practices and issues in forests, rangelands, 
wetlands, croplands, and urban ecosystems will be examined. 
_____________________________________________________________________________ 

 
LEARNING OUTCOMES AND OBJECTIVES: 
 

1) Be able to define the ecosystem concept and understand where ecosystems fit into 
ecological hierarchy. 
 

2) Develop an in-depth knowledge of some of the most fundamental aspects of ecosystem 
science (energy flow, biogeochemistry, succession, and the role of disturbance). 

mailto:boutton@tamu.edu
http://agrilife.org/boutton/


3) Be able to describe how ecosystem processes are linked to other portions of the 
ecological hierarchy and other spatial and temporal scales. 
 

4) Be able to document how land cover/land use changes alter and interact with ecosystem 
structure and function in grassland, forest, wetland, agricultural, and urban ecosystems. 
 

5) Develop an understanding of some of the key environmental problems associated with 
land uses in grassland, forest, wetland, agricultural, and urban ecosystems. 

 
6) Develop an awareness of ecosystem management practices that can mitigate and restore 

systems that have been affected adversely by human activity. 
_____________________________________________________________________________ 
 
EVALUATION PROCEDURES: 
 
 (1) 2 exams worth 100 points each 
 (2) participation in class discussions 
 (3) presentation of an independent research project, 150 points 
_____________________________________________________________________________  
 
COURSE MATERIALS: 
 
Assigned readings and class notes are available on e-Campus:  http://ecampus.tamu.edu/ 
_____________________________________________________________________________ 
 
AMERICANS WITH DISABILITIES ACT (ADA) POLICY STATEMENT:  
 
The Americans with Disabilities Act (ADA) is a federal anti-discrimination statute that provides 
comprehensive civil rights protection for persons with disabilities. Among other things, this 
legislation requires that all students with disabilities be guaranteed a learning environment that 
provides for reasonable accommodation of their disabilities. If you believe you have a disability 
requiring an accommodation, please contact Disability Services, in Cain Hall, Room B118, or 
call 845-1637. For additional information visit http://disability.tamu.edu 
_____________________________________________________________________________ 
 
ACADEMIC INTEGRITY STATEMENT: 
 
"An Aggie does not lie, cheat, or steal or tolerate those who do." 
 
For more information see the Honor Council Rules and Procedures on the web at:  
http://www.tamu.edu/aggiehonor  
_____________________________________________________________________________ 
 
 

http://ecampus.tamu.edu/
http://disability.tamu.edu/
http://www.tamu.edu/aggiehonor


ESSM 600 
Principles of Ecosystem Science and Management 

Course Outline 
 
 
 
I. ECOLOGY AND LAND USES 
 

A)  Introduction 
 
   1) what is ecology? 
   2) significance of space and time (scaling) 
   3) ecology in relation to land use 
   4) ecology and natural resources 
   
 
II. THE SCIENCE OF ECOLOGY:  KEY CONCEPTS FOR LAND USERS 
 
  A)  The contemporary context 
 
   1) ecosystems and the services they provide 
   2) human appropriation of ecosystem services via land uses 
   3) consequences of human land use from ecosystem to global scales 
   4) the need for sustainability of land uses 
 
  B)  The ecosystem concept 
 
  C)  Ecological energetics 
    
   1) laws of thermodynamics 
   2) qualities of solar energy 
   3) energy budget of earth-atmosphere system 
   4) productivity/decomposition 
   5) food chains and food webs 
   6) human modification of biological and physical  aspects of energy flow 
 
  D)  Biogeochemistry and nutrient cycling 
 
   1) nutrients essential for life 
   2) general characteristics of nutrient cycles 
   3) hydrologic cycle 
   4) carbon cycle 
   5) nitrogen cycle 
   6) nutrient cycles, climate, and global change 
 

E)  Succession 
    
   1) development of succession concept 
   2) primary and secondary succession 
   3) changes in ecosystem function during succession 



   4) past and present thoughts on the climax concept 
   5) contemporary models of mechanisms of succession 
   6) significance of succession to land use systems 
 
  F)  Disturbance as an Ecosystem Characteristic 
 
   1) what is disturbance? 

2) properties of disturbances - frequency, intensity, scale 
   3) influence on ecosystem structure and function 
   4) impact on biodiversity 

5) role of disturbance in land management 
 
  G)  Soils and their properties 
 
   1) components of the soil 
   2) soil formation 
   3) soil texture 
   4) soil profiles 
   5) major soil types and their distribution 
   6) soil erosion and soil conservation 
 
  H)  Landscape ecology 
 
   1) structure, function, and dynamics of landscapes 
   2) landscape elements and their interactions 
   3) role of geomorphology in landscape ecology 
   4) landscape ecology and land management 
 
  I)  Principle biomes of the world 
 
   1) geographic distribution of biomes 
   2) characteristics – climate, soils, plants, animals 
   3) slide show illustrating major biomes 
 
 
III) LAND USES IN DIFFERENT ECOSYSTEM TYPES 
 
  A)  Land uses in forestlands 
 
   1) geographic distribution of forestlands 
   2) North American forest types and major species 
   3) types of land uses on forestland 
   4) forest management 
    a) site quality and site indices 
    b) rotation 
    c) methods of tree harvest 



    d) effects of harvesting on nutrient cycling and hydrology 
 
  B)  Land uses in rangelands 
    
   1) geographic distribution of rangelands 
   2) rangeland types 
   3) land uses on rangelands 
   4) management of rangelands 
    a) range site concept 
    b) range condition concepts – past and present 
    c) assessing and describing range condition 
    d) grazing systems 
 
  C)  Land uses in agricultural ecosystems 
 

1) concept of sustainable agriculture 
   2) significance of tillage systems and crop rotations 
   3) impacts on watersheds 
 

D)  Land use in wetlands 
 
   1) varieties of wetlands and their occurrence 
   2) ecological significance of wetlands 
   3) current land uses and management practices in wetlands 
 

E)  Land uses in urban ecosystems 
 

1) comparison of natural vs. urban ecosystems 
2) physical and biotic characteristics of the city 
3) ecosystem processes in the city 
4) urban ecology as a planning approach 
5) social ecology 

 
F) Restoration ecology 

 
1) the degraded system as an alternative state 
2) feedbacks that increase resilience in degraded systems 
3) overcoming constraints to restoration 
4) goals, trajectories, evaluation criteria 
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FALL 2019  -  CLASS SCHEDULE 
 
 

Mon Aug 26  Introduction  
 
Wed Aug 28       What is ecology? 
 
Fri Aug 30  Contemporary context of ecology 
 
Mon Sept 2  Ecological energetics– physics and energy budget 
 
Wed Sept 4  Ecological energetics– climate system 
 
Fri Sept 6       Ecological energetics– primary production and decay 
  
Mon Sept 9  Ecological energetics– food chains and food webs 
 
Wed Sept 11  Biogeochemistry – hydrologic cycle 
 
Fri Sept 13  Biogeochemistry – carbon cycle 
 
Mon Sept 16  Biogeochemistry – nitrogen cycle 
 
Wed Sept 18  Biogeochemistry – global change 
 
Fri Sept 20  Succession – ecosystem dynamics 
 
Mon Sept 23  Succession – ecosystem dynamics 
 
Wed Sept 25  Succession – ecosystem dynamics  
 
Fri Sept 27  Role of disturbance in ecology – type, frequency, intensity 
 
Mon Sept 30  Role of disturbance in ecology – causes and consequences 
 
Wed Oct 2  Soil structure and function  
 
Fri Oct 4  Soil structure and function  
 
Mon Oct 7  Landscape ecology 
 
Wed Oct 9  Landscape ecology 
 
Fri Oct 11  MIDTERM EXAM 
 
Mon Oct 14  Biomes 
 
Wed Oct 16  Biomes 
 
Fri Oct 18  Biomes 



 
Mon Oct 21  Forest ecology and management 
 
Wed Oct 23  Forest ecology and management 
 
Fri Oct 25  Rangeland ecology and management 
 
Mon Oct 28  Rangeland ecology and management 
 
Wed Oct 30  Agroecosystems 
 
Fri Nov 1  Agroecosystems 
 
Mon Nov 4  Wetlands 
 
Wed Nov 6  Wetlands 
 
Fri Nov 8  Urban ecosystems 
 
Mon Nov 11  Urban ecosystems  
 
Wed Nov 13  Restoration ecology 
 
Fri Nov 15  Restoration ecology 
 
Mon Nov 18  Group I – Presentation 
 
Wed Nov 20  Group II – Presentation 
 
Fri  Nov 22  Group III – Presentation 
 
Mon Nov 25  Group IV – Presentation 
 
Wed Nov 27  Reading Day – No Class 
 
Fri  Nov 29  Thanksgiving Holiday – No Class 
 
Mon Dec 2  Group V – Presentation  
 
Wed Dec 4  Group VI – Presentation 
 
Fri Dec 6  No Class 
 
Mon Dec 9  FINAL EXAM,  8-10 AM 
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