Biology 2416: Aquatic Biology

An introduction to the study and function of both freshwater and coastal marine ecosystems.  Major aquatic ecosystem types are described and characterized in terms of physical, chemical and general biological  features.  The major protist, plant and animal taxa of dominant communities are identified and human impacts assessed. The laboratory emphasizes standardized field and laboratory techniques for surveying and characterizing the physical, chemical and biological features of these ecosystems.

Course Goals:  This course is designed to give the student a basic understanding of the principles of aquatic biology.  He or she will be able to describe the ecological functioning of aquatic ecosystems and the chemical and biological processes occurring within them.  The student will also be able to identify important taxa of plants, animals, and protists in both freshwater and marine habitats, and will be able to operate a variety of instruments and perform the analytical techniques used to study aquatic ecosystems.  He or she will also understand the impact of human activities on aquatic habitats and organisms.  4 Credit Hours:  Lecture 3 hours/week; Lab 3hours/week

Prerequisites:  CHEM 1411 (General Chemistry I)



  4 credit hour Science Lab Course

Common Course Objectives

1.  Understand the historical perspective and scope of the field of aquatic biology

2.  Describe the different kinds of aquatic habitats and their distinctive physical and chemical characteristics


3.  Describe the physical characteristics of aquatic ecosystems including the properties of water, surface tension, specific heat, density, solvent characteristics, turbidity, color, energy inputs of  light and heat, discharge, water velocity, currents, and seasonality

4.  Describe the chemical characteristics of aquatic ecosystems including oxygen and carbon dioxide, conductivity, salinity, hardness, carbonates and bicarbonates, calcium, magnesium, nitrogen, phosphorus, 

5.  Describe the interrelationshipbs between the different organic matter fractions of aquatic environments including dissolved organic matter, coarse and fine particulate organic matter

6.  Describe and understand the biological characteristics of aquatic communities including features of the plankton, benthos and nekton

7.  Understand the relationships between limiting factors and life in freshwater versus marine environments

8.  Be able to classify aquatic organisms in major freshwater and marine habitats into their proper taxonomic levels

9.  Develop an appreciation for the anatomical and behavioral adaptations of organisms to aquatic habitats

10.  Understand the ecological relationships of organisms living in  marine ecosystems including such factors as; community structure and controlling factors, productivity, primary and secondary production, food webs and feeding types, and selected life histories of specific organisms

11.  Understand the ecological interrelationships of organisms living in freshwater ecosystems

12.  Understand the ecological, political and social effects of human impacts on aquatic ecosystems including; major kinds of water pollution, water pollution control, pollution standards, maximum permissible loading and the role of education and volunteerism in monitoring aquatic ecosystems

13.  Develop a facility with common methods of assessing the health of aquatic ecosystems including; bioassessment, biological indices, bioassays

Skills

1. Keep and use a field notebook for recording observations, 

2. Use a microscope and dissecting scope and the advantages and disadvantages of each

3.  Reading topographic maps, interpreting basin morphometry; latitude and longitude, altitude, stream gradients, depth profiles, stream transects and geological features

4. Measuring common physical and chemical characteristics of aquatic habitats; use of  sampling equipment, collection, and  preservation of water samples

5. Procedures for sediment analysis and sediment characteristics

6.  Learn bacteriological techniques including MPN and  coliform counts

7.  Develop techniques for identification and preservation of common genera of freshwater and marine algae

8. Develop techniques for identification and preservation of common genera of freshwater and marine protozoans and microinvertebrates

9.  Develop techniques for identification and preservation of common genera of freshwater  and marine macroinvertebrates

10.  Develop techniques for Identification and preservation of common genera of marine and freshwater fishes

11.  Learn standard methods for measuring primary productivity including  chlorophyll a analysis, and light/dark bottle techniques

12.  Learn standard bioassessment techniques, rapid bioassessment techniques,  and the use of biological indices to characterize aquatic communities

13.  Learn sampling techniques and how to characaterize wastewaters and industrial waste streams to determine their impacts on aquatic environments

