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Code: 26521
Lecturer responsible:
Gallego Cambronero, Diego

Credits ECTS: 6
Theoretical credits: 1,08
Practical credits: 1,32
Distance-base hours: 3,6

Departments involved

= Dept: Ecology
Area: Ecology
Theoretical credits: 1,08
Practical credits: 1,32
This Dept. is responsible for the course.
This Dept. is responsible for the final mark record.

Study programmes where this course is taught

= DEGREE IN BIOLOGY
Course type: COMPULSORY (Year: 2)

Competencies and objectives

Course context for academic year 2025-26

In this subject, the theoretical foundations that explain the determinants of life in terrestrial and aquatic environments, the adaptations of
organisms to their characteristics, as well, as the functioning of ecosystems, will be established.

This subject addresses the study of the structure of ecosystems and how they vary in space and time. It studies the transfer of matter
and energy in the ecosystem as well as at higher levels of organization. Finally, the effects of humans in the environment are analyzed,
discussing possible strategies to seek the sustainable exploitation of ecosystems.

These theoretical concepts will be illustrated with case studies and current topics.

This knowledge constitutes the basis of professional disciplines, such as land conservation, restoration of ecosystems, forestry,
management of natural areas, environmental impact assessment, etc.
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Learning outcomes / Course competencies (verified by ANECA in official undergraduate and Master’s
degrees) for academic year {0}

Specific Competences:>>Theoretical = CE10 : Understand the fundamentals of the regulation of vital functions of
organisms through internal and external factors and identify mechanisms for
adapting to the environment.

= CE12: Understand the fundamentals of Biogeography.

= CE17 : Understand the principles of thermodynamics and their applications in
bioenergetics.

= CE23 : Analyse the components of the physical environment: hydric, atmospheric
and terrestrial and their relationship with the biotic environment.

= CE27 : Relate the flows of energy and the biogeochemical cycles in the working of
ecosystems.

= CE3 : Understand and apply mathematical and statistical methods for validating
models from experimental data applied to Biology.

Specific Competences:>>Ability = CE31 : Recognise and implement good scientific practices for measurement and
experimentation.

= CE34 : Plan, design and execute practical research studies, evaluating the results.

= CE35 : Interpret data gathered from observation and measurement in the
laboratory and the field.

= CE36 : Prepare, present and defend scientific and technical reports both in writing
and orally to an audience.

= CE37 : Ability to find, analyse, understand and write scientific and technical texts.
= CE38 : Use inductive and deductive methods correctly in the field of Biology.

= CEA47 : Characterise, manage, conserve and restore populations, communities and
ecosystems.

Exclusive skill taught in this course

No data

Learning outcomes (Training objectives)

No data

Specific objectives stated by the academic staff for academic year 2025-26

The following specific objectives of this subject are considered:

1.- Know the environmental factors that condition life on the planet, ecosystems and the distribution of organisms and biomes.

2.- Understand the flows of matter and energy related to the trophic dynamics at ecosystem level

3.- Apply the techniques of analysis and representation of data to the results obtained in field and laboratory practices

4.- Know the techniques of sampling, analysis and elaboration of reports from the data generated in the practices and bibliographical
5.- Apply the knowledge and techniques acquired for the characterization of ecosystems

6.- Recognize and analyze the environmental problems related to global ecology
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Content and bibliography

Content for academic year 2025-26

THEORETICAL CONTENTS 2024-25
UNIT 1. ECOSYSTEMS OF THE PLANET AND ENVIRONMENTAL ISSUES
ISSUE 0. PRESENTATION

ISSUE 1. INTRODUCTION TO ECOLOGY. Ecology as a science. The ecosystem and its components. Systemic focus. Levels of
organization in ecology.

ISSUE 2. EARTH’S CLIMATIC SYSTEM AND ANTHROPOGENIC INFLUENCE ON IT. Energy balance on Earth and the influence of
humans. Endo- and exo-somatic energy. Atmospheric cells and the ITCZ. Oceanic atmospheric circulation. Global trends with climate
change and the frequency of extreme events. Microclimates. El Nifio Southern Oscillation.

ISSUE 3. THE LAND ENVIRONMENT AND THE SOIL. Soil as support and storage. Soil types, properties and structure Water in soils.
Properties and functioning of soils. Light absorption in terrestrial ecosystems. Monsi-Saeki’s law.

ISSUE 4. TERRESTRIAL BIOMES. Large scale climatic patterns. Climatic diagrams and vegetation patterns. Tropical, temperate,
Mediterranean and cold (tundra, boreal and alpine) biomes.

ISSUE 5. THE AQUATIC ENVIRONMENT. The water cycle, stocks and fluxes at the global and ecosystemic scales. Conditions in
aquatic systems: structure, physical and chemical properties. Lambert-Beer law.

ISSUE 6. FRESHWATER AND MARINE ECOSYSTEMS. Estuaries, salt marshes and mangroves. Rivers, creeks, lakes and wetlands.
Oceans and superficial waters. Reefs and coasts.

UNIT 2. ORGANISMAL RESPONSES TO ENVIRONMENTAL VARIATION

ISSUE 7. EFFECTS OF TEMPERATURE. Temperature and function of organisms. Regulation and survival to extreme temperatures.
Q10. Bergmann and Allen rules.

ISSUE 8. EFFECTS OF WATER. Water availability. Relationships between organisms and water. Water regulation on land. Hydric vs
salt balance in oceanic waters. The concept of stress.

ISSUE 9. EFFECTS OF ENERGY AND NUTRIENTS. Sources of energy and types of photosynthetic and chemosynthetic organisms.
Use of light and CO2. Use of inorganic and organic molecules. Nutrients as resources. Limiting factors and nutrient translocation.
ISSUE 10. THE ECOLOGICAL NICHE. Decomposing the environment into factors. Resources and conditions. Tolerance limits. Niche
and habitat. Niche breadth. Fundamental and realized niche. Resources as niche dimensions.

ISSUE 11. INTRODUCTION TO EVOLUTIONARY ECOLOGY. Necessary conditions for, and types of, evolutionary selection. Rapid
evolution, epigenetics and phenotypic plasticity. Eco-evolutionary feedbacks. Game-theory applied to study evolutionary ecology.

UNIT 3. FUNCTIONAL PROCESSES AT THE ECOSYSTEM AND GLOBAL SCALES

ISSUE 12. PRIMARY PRODUCTIVITY. Limiting factors for photosynthesis in land and water. Net primary productivity. Patterns of
biomass and primary productivity on land and water. Carbon balance and net ecosystemic productivity. Ecosystems as carbon sinks.
ISSUE 13. DECOMPOSITION ON ECOSYSTEMS. Organic matter cycling. Soil organic matter. Decomposition rates and factors
regulating it. Decomposition and respiration at the ecosystemic scale.

ISSUE 14. SECONDARY PRODUCTIVITY. Food sources and use efficiencies. Energy transfer and loss. Animal metabolism and
Kleiber’s law.

ISSUE 15 TROPHIC STRUCTURE. Trophic chains and networks. Green and brown food webs. Energy fluxes throughout trophic levels.
Ecological efficiencies and trophic pyramids.

ISSUE 16. BIOGEOCHEMICAL CYCLES. The Gaia hypothesis. Carbon, oxygen, phosphorous, nitrogen and sulphur cycles. Air
pollution, acid rain and forest decay. Dynamics of the ozone layer.

ISSUE 17. SOCIO-ECOLOGICAL SYSTEMS. Conceptual and methodological approaches. Holistic and systemic focus to solve
environmental issues. Types and features of ecosystem services. Indicators to monitor socio-ecological systems.

ISSUE 18. GLOBAL CHANGE. Main environmental issues: species extinction, habitat fragmentation, pollution, over-exploitation and
desertification

PRACTICES.
FIELD TRIPS: 1 session of 6h, and another of 6h
1-STRUCTURAL CHARACTERIZATION OF LAND AND MARINE ECOSYSTEMS
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1- STRUCTURAL CHARACTERIZATION OF LAND ECOSYSTEMS. (6 hours) Field sampling techniques for the functional study of
terrestrial ecosystems. Verification of the sunny-shadow effect in the Mediterranean forest of Maigmé.

2- STUDY OF COASTAL AND RIVER GRADIENTS (6h)

Verification of the effect of salinity in coastal ecosystems and in the mouth of the Segura river. Analysis and description of coastal
ecosystems. Techniques for structural and functional measures in dune and riverbank systems: the coast of Guardamar and the mouth
of the Segura river (Guardamar). Data collection and field measurements.

LABORATORY: 2 sessions of 3h and 1 session of 2h

1- Analysis and processing of samples taken at the field trip to terrestrial systems

2- Analysis and processing of samples taken at the field trip to aquatic ecosystems and dunes.

3- Experiment for the measurement and calculation of secondary production with silkworm caterpillars (2h).

COMPUTER: 2 sessions of 2 h.

Or1 —Treatment and data analysis of field trips and laboratories. Reporting protocol.

Or2 - Treatment and data analysis of field trips and laboratories. Reporting protocol. Ecosim, etc.

PROBLEMS: 6 sessions of 1h, in theory lessons

Solving ecology problems in the form of PRACTICAL CASES related to the theory and relevant topics in ecology.

Solving short problems during theory classes related with the content of the subject

Assessment

Assessment procedures and criteria 2025-26

Observations:

Attendance hours and tutorials are mandatory, attendance to theory classes are highly recommended.

The Continuous Assessment notes will not be kept for subsequent academic courses, but will be kept between the first and second
Final exams of the same course but not for subsequent academic years.

There are two calls in the official calendar, for the final exam.

In both calls the final grade of the subject will derive from the sum of the percentage of the Continuous Assessment plus the percentage
of the Final Exam, provided that the 25% threshold has been exceeded in the Continuous Assessment and in the final exam The grade
of 4 out of 10.

In the case of students who have not been able to perform continuous assessment (for exceptional and duly justified reasons), and wish
to take the final exam, both for the first and second calls, they must take the written exam (50% of the grade). In addition, you can
recover up to 50% of the Continuous Assessment, by solving a second test, and performing an extended problem test.

There is the possibility of recovery in the extraordinary call of December for students who have one or two subjects left. In that case, a
special examination will be carried out, taking into account the individual characteristics of each student in relation to the work
previously done in this subject.

Students under the Curricular Adaptation system: Their evaluation will follow the same general guidelines established in this guide but
adapted to the specifications of the Regulation of Curricular Adaptation of the University of Alicante (BOUA 28-07-2015).

Description Criteria Type Weighting
system
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Portfolio or report

Theoretical-practical
tests

Conducted work or
case studies

Tutorials/mentorship

Written exam

Official exam dates for academic year 2025-26

Exam session

(C3) Periodo ordinario
para asignaturas de
segundo semestre y
anuales

(C4) Pruebas
extraordinarias para
asignaturas de grado y
master

ECOLOGY
Field, laboratory and computer practices will ACTIVITIES OF 24
be performed in groups. Attendance at each EVALUATION DURING
field, laboratory and computer session is THE SEMESTER
mandatory. Failure to attend to each practice
session, without justification, subtracts one
point from the final evaluation 100 point. The
practices will be evaluated by means of the
preparation of a final report with the results of
the field, laboratory and computer practices.
The report should include the contribution of
each team member to the report.
Resolution of 3-4 short development ACTIVITIES OF 12
questions on the topics of theory in the 2nd EVALUATION DURING
and 3rd tutorial/mentorship classes. Non- THE SEMESTER
eliminatory events.
ACTIVITIES OF 14
The problem sessions are compulsory and EVALUATION DURING
the assistance will be controlled with the THE SEMESTER
delivery of the resolution of practical cases in
the problem sessions. Failure to deliver the
case study, without justification, subtracts one
point from the final evaluation 100 points. The
evaluation will be carried out by solving 2
problems, in the 2nd and 3rd
tutorial/mentorship classes, non-eliminatory
tests. Non-eliminatory events.
The operation of the subject and its specific ACTIVITIES OF 0
objectives will be explained. They will serve to  EVALUATION DURING
carry out continuous evaluation THE SEMESTER
questionnaires (theory and problems).
Final exam of the subject (test, essay, and FINAL TEST 50
problems), on the theoretical contents and
problems
Date Time Group - Classroom(s) Comments
allocated
29/05/2026  15:00 - C110001
18:00 110002
06/07/2026
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