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4.1. Methodological overview

The learning process that has been designed for this assignment is based on the following:

- Theory sessions that will consist of participatory lectures.

- Practical sessions that will consist of field and lab work with material provided by the teacher.

This subject includes theory and practise sessions where the several targets of SDG 4, 6, 7, 14, 15 are approach.

4.2. Learning tasks

The program offered to achieve the expected results include the next learning activities:

Theory sessions: Lectures introduce the main concepts and lines of the subject. In addition, most difficult issues will be
reviewed thoroughly. Bibliography and auto-evaluation tools are provided. Readings and instructions for all practical
exercises will be provided on the course website (moodle).

Practical sessions: Practical classes form part of the required activities for this course. If you miss a lecture or tutorial through
illness or some other serious reason, it is your responsibility to attend an equivalent class from another stream. Some
content and activities will not be available except by physically attending the classes, and missing material will disadvantage
you in the course assessment.

4.3. Syllabus

Theoretical Programme The theoretical programme is as follows:
1. Introduction. Limnology. World water cicle, primary and secondary production. Main aguatic ecosystems in Aragon.

2. Resources and factors; distribution, abundance and availability of basic elements for life. Factors, resources and
sub-products relating to organism activity in ecosystems. Autoecological limitations relating to abundance; resources and
other varying factors. Asymptotic yield of resources. Limiting resources. Significance of metabolic sub-products in
ecosystems. Importance of the vertical axis in the organisation of material space. Gradients of redox in nature.

3. Fluvial systems and physical-chemical characteristics. The basin as a hydrological unit. Continental waters. Typology. The
water cycle. Composition. Water flow. Substratum. Light and temperature. Dissolved gas. Inorganic carbon and pH



regulation.

4. Fluvial systems and biological characteristics. The dynamics of nutrients. Phosphorous as a limiting nutrient. Use of
dissolved and particulate organic matter. Fluvial biofilm. Microbial loop. Consumers; shredders, collectors, grazers,
predators. Integration of different factors along the river. The "river continuum concept." Variation of food chain
characteristics along a fluvial gradient. Mediterranean rivers. Eutrophication. Micro-contaminants.

5. Fluvial systems: Impacts. Invasive species. Eutrofication. Pollutants. Hydrological regime pertubation. Restoration of
ecossystems.

6. Lake systems: Estructure and organization of abiotic factors. Dynamics. Depth profile. Stratification. Trophic state. Ligth
extintion law.

7. Lake systems: Biotic factors. Organisms. Main biological traits.

8. Lake systems: Transition waters and lagoons. Dynamics. Depth profile. Stratification. Trophic state. Biotic factors.
Organisms. Main biological traits.

9. Lake systems: Causes of degradation and eutrophication.

10. Reservoirs: dynamics and organisms. Impact. Taxonomical and functional diversity shift.
11. Oceanic ecosystem: littoral, benthic and pelagic zones.

12. Oceanic ecosystem: Food chain. Communities.

13. Oceanic ecosystem: Main impacts.

14. The EU Water Framework Directive. Waterbodies tipologies following the Real Decreto 817/2015. Ecological Status.
Nueva Cultura del Agua Foundation.

Practical Programme

The practical programme is as follows:

? Practical case study: interpretation, summary and presentation of a scientific article

? Primary production and predation. The importance of "bottom-up" and "top-down" controls within the food chain.

? The quality of water ecosystems. Ecological status index; macroinvertebrates and chlorophyll. Field trip and practicals.
? Population census in nature. The effect of protection in natural aquatic ecosystems.

? Visits to a variety of aquatic ecosystems undergoing restoration projects.

4.4. Course planning and calendar

Task / week 1 2 3 4 5 6 7 8 9 10 11 12(1) 13

Activities

Theory session 2 2 2 2 2 2 2 2 2 2 2
Lab session 2 2 2 2 1 2 2
Field work 7 3 5
Assessment

Autonomous

work and study

Individual work 4 3 2 3 4 3 4 3 2 4 3 3 4
Group work 2 2 2 2 2 2 2 2 2

TOTAL 6 9 11 9 8 9 8 9 10 4 9 10 10
(1) On Wednesday 27 April, Monday timetable will be followed
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