BIOLOGY AND ECOLOGY OF AQUATIC SYSTEMS COURSE SYLLABUS (2013/2014)

TEXT BOOKS AND SUPPLIMENTAL READINGS THAT MAY BE USED DURING THE COURSE: 

· Jay Winthgott and Scott Brennan, Environment – The Science Behind the Stories, Pearson, 3rd Edition, 2008.

· Brad Montgomery, Aquatic Biology – The Science That Impacts You and Your Future Generations, Pitts&Britton, 2003.

COURSE DESCRIPTION: 

The Biology and Ecology of Aquatic Systems (formally known as Brandywine FLOWS) is a year long course designed to provide the student with a basic understanding of aquatic systems.  The focus is mainly on the local Brandywine watershed, however, the goal of the course is to provide students with an understanding of the local biology, ecology and physical components of watersheds as it relates to global systems and situations.  The course is designed with a fieldwork component; a series of field trips that support the goals of the course.  Some trips are all day while others are completed during the double lab period.  These field trips are mandatory and if you cannot participate you may want to take another elective science course.  Some of the trips cost money and they are our responsibility.
METHODS:

Biology and Ecology of Aquatic Systems is divided into 10 units and employs a variety of classroom methods including lectures and notes, reading assignments and class discussions, laboratory investigations, field investigations, student written and oral research projects, journaling, group work, and active student participation.

COURSE PLAN:

Unit 1: Introduction to Biology and Ecology of Aquatic Systems

 Topics 

Unit 2: Introduction to Watersheds and Water Systems

Topics

Unit 3: Introduction to Water Quality Testing Parameters

Topics


Unit 4: Water Systems

Topics

Unit 5: Ecology

Topics
Unit 6: Topography and Watershed Maps

Topics

Unit 7: Water Quality and Quantity

Unit 8: Water Pollution and Human Impacts 

Topics


Unit 9: Land Use and Water Management Issues

Topics


Unit 10: The Future of Land Use and Water Systems

Topics

Hydrologic cycle


Necessity of water for life


Human population and population pressures on environmental systems


Worlds water distribution


Water management needs of increasing populations and water as a finite resource


Required Text Readings:


Text: Environment 


Ch. 7, pgs. 196-198 (Hydrologic cycle)


Ch. 15, Case Study: Plumbing the Colorado River, pgs. 412-13, Water distribution and climate, pgs. 413, 417-418 (figs. 15-1 and 15.7), Need to manage water/water wars, pgs.426-427 causes and consequences diagram.


Ch. 8 Human Population, pgs. 208-213, Population and Society, pgs. 221-228. 














Boundaries of watershed


Stream order


Types of water systems


Introduction to watershed maps and topographic maps


Required Text Readings:


Text: Environment 


Ch. 15, Freshwater systems, pgs. 413-416


Text: Aquatic Biology


Ch. 3, Physics and physical characteristics of streams, sec 3-, pgs. 13-15











Introduction to water pollution


Assessing water quality


The chemistry of water


Physical characteristics of water


Aquatic entomology and benthic macroinvertebrates


Required Text Readings:


Text: Aquatic Biology


Ch. 1, Water pollution, sec 1-1 – 1-4, pgs. 1-6


Ch. 2, The chemistry of water, sec 2-1 – 2-4, pgs. 7-11


Ch. 3 Physics and physical characteristics of streams, sec 3-2 – 3-3, pgs. 16-20


Ch. 4 Aquatic entomology and benthic macroinvertebrates, sec 4-1, 4-3 – 4-4, pgs. 21-23, 25-29


Ch. 7 Scientific research, sec 7-1 – 7-3, pgs. 46-50


Supplemental Readings and Activities:


Assessing water quality handouts


Canoe Trip


Data analysis and water quality research report


Online water quality modules














Stream flow 


Surface water


Precipitation and groundwater levels


Runoff and groundwater recharge


Drought scenarios and flooding


Global water use


Affects of global climate changes 


Required Text Readings:


Text: Environment 


Ch. 15, Groundwater, pgs. 416-417, 425-426, How we use water, pgs. 418-426


Ch. 18, Global climate change, pgs. 505-532


Supplemental Readings and Activities:


Ogallala Aquifer and Cadillac Desert


Groundwater quality and quantity


Online water quality modules

















Biodiversity


Species interactions


Aquatic food webs


Interdependence of ecosystems


Energy flow and material cycles in aquatic systems


Classification and identification of aquatic organisms common to local water systems


Adaptations of aquatic organisms


Required Text Readings:


Text: Environment 


Ch. 5, Evolution, biodiversity and population ecology, pgs.111-139


Ch. 6, Species interactions and community ecology, pgs. 140-161


Ch. 7, Environmental systems and ecosystems ecology, pgs. 174-194  


Text: Aquatic Biology


Ch. 4, Aquatic entomology, sec 4-2 Morphology, pgs. 23-24, re-read classification and dichotomous keys, pg. 22


Ch. 5, Ichthyology, pgs. 31-35


Ch. 6, Aquatic plants, protists, and wildlife, pgs. 40-45





Supplemental Readings and Activities:


Aquatic dichotomous keys


Aquatic food web activity


Online water quality modules


A Guide to the Study of Freshwater Biology Handbook, Needham and Needham














Point and no-point source pollution


Pollution data from a source


Groundwater modeling


Required Text Readings:


Text: Environment 


Ch. 14, Environmental health and toxicology, pgs. 382-383 (Central Case: Alligators and Endocrine Disruptors at Lake Apopka, Florida), toxicology, pgs. 387-396


Ch. 15, Fresh water pollution, pgs. 429-435


Ch. 16, Marine and coastal systems - Human use and impact on marine systems, pgs. 454-467





Text: Water Quality Management


Ch. 11, Coastal zone water quality, pgs. 207-212


Ch. 21, Specials Issues, Cultural eutrophication, pgs. 425-443


Ch. 22, Special Issues, Acidification of fresh water resources, pgs. 445-463


Ch. 24, Special Issues, Exotic plants – biological pollution, pgs. 487-508


Supplemental Readings and activities:


Online water quality models














Tragedy of the Commons


Historical land uses


Historical water quality issues


The need for both resource and water management


Sustainable development/Urbanization and livable cities – cluster vs. conventional developments


Spray Irrigation


Use of sanitary landfills


Everyday dependence on water


Drinking water treatment


Waste water treatment


Storm water management (Municipal Separate Storm Systems – MS4s)


Best management practices


Required Text Readings:





Text: Environment 


Ch. 12, Resource management, forestry, land use and protected areas, pgs. 328-330, 346-348.


Ch .13, Urbanization and creating livable cities, pgs. 356-377.


Ch. 15 How we use water, pgs. 418-426, Waste water and its treatment, pgs. 435-439.


Ch. 22, Waste management, pgs. 630-654.





Supplemental Readings and activities:


Online water quality modules








Stream systems


Lake systems


Wetlands


Estuaries and Marine Systems


Required Text Readings:


Text: Environment 


Ch. 12, Marine and coastal systems: resources, impacts, and conservation, pgs.442-454


Text: Water Quality Management


Ch. 9, Rivers and streams: One-Way flow systems, pgs. 159-181


Ch. 11, Coastal zone water quality management, pgs. 207-212


Ch. 12, Lakes and water quality impacts, pgs. 229-248


Ch. 13, Wetlands: productive, vital, cleansing, and threatened, pgs. 249-266





Supplemental Readings and activities:


Streams, lakes, wetlands and estuaries.














Decision making and water protection


Developing community education and awareness of aquatic system health and issues


Developing a green community


Global water issues


Required Text Readings:


Text: Environment 


Ch. 2, Environmental ethics ad economics, values and choices, pgs. 25-53.


Ch. 3, Environmental policy: decision making and problem solving, pgs. 56-83


Ch. 15, Solutions to depletion of fresh water, pgs. 427-429


Ch. 19, Energy conservation, pgs. 565-568


Ch. 20, Conventional energy alternatives, pgs. 572-598.


Ch. 21, New and renewable energy alternatives, pgs. 602-625.


Ch. 23, Sustainable solutions, pgs. 656-678


Supplemental Readings and activities:


Online water quality models














Watershed workings


Watershed mapping


Understanding Topography, topographic map reading and map creation


Supplemental Readings and Activities:


Watersheds and topographic online activities and modules.


Topographic 3-D project.
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