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Prerequisites

There are not official prerequisites, but it is recommended to review the concepts related to Zoology of the
Biology course studied at high school.

Objectives and Contextualisation

Throughout this course, student must acquire the theoretical and practical knowledges to have a vision as
complete as possible of Zoological knowledge bases and the diversity of non-arthropod invertebrate animals
from anatomical, functional, systematic and phylogenetic perspectives.

Equally, it should allow placing each animal group in an ecological context, in relation to the number of
species, habitat and way of life, position within the ecosystems as well as their importance in relation to their
interest in applied sciences and of the environment and economics.

The specific training objectives are:

- To introduce the main structuring concepts of the science of Zoology.

- To understand the systematics and phylogenetic relationships between the main groups of animals as a
result of evolutionary and adaptive processes.

- To know the main levels of organization and the architectural patterns of non-arthropod invertebrates.

- To transfer knowledge about the morphological characteristics, life cycles, the ecological importance and the
interactions with the man of the main groups of non-arthropod invertebrates.
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Content

I. INTRODUCTION TO ZOOLOGY. BASIC CONCEPTS:

Lecture 1.- Definition and objectives of Zoology. Brief history of Zoology. Definition and characteristics of
an Animal. Current situation of Animals in the World of living organisms.

Lecture 2.- The concepts of Species. Specific qualitative and quantitative variability. Reproductive barriers.
The process of speciation: modes and causes. Evolution: concepts of microevolution and macroevolution.
Current biodiversity and extinctions.

Lecture 3.- Ordering of the Animal world. Taxonomy: the concept of Taxon. Taxonomic characters.
Nomenclature: rules of Animal nomenclature. Phylogeny Systematic. Principles of classification: Anatomy and
Morphology. Homology and Homoplasy. Evolutionary systematic. Numeric Taxonomy. Phylogenetic
systematic.

Lecture 4. - The architectural pattern of Animals. Levels of organization. The concept of Symmetry and
modes. Cephalisation. Embryo layers and body cavities. Concept and types of Metamerism.

Lecture 5.- Animal reproduction. Asexual reproduction and modes. Sexual reproduction and modes. Types
of gametes and gametogenesis. Internal and external fertilization. Parthenogenesis variants. Adaptive meaning
of the different reproductive patterns.

Lecture 6.- Embryonic development. The concept of Ontogeny. Types of eggs based on distribution of
vitellus and cytoplasm. The Segmentation and modes. The formation and types of Blastulas. Gastrulation:
concept and formation of Gastrulas. The formation of Mesoderm and Coelom. Acoelomates,
Pseudocoelomates and Coelomates. Characteristics of Protostomes and Deuterostomes. Oviparity and
Viviparity; modes of Viviparity Genetic control of development: homeopathic genes.

Lecture 7.- Post-embryonic development. Direct and indirect development. Metamorphosis: concept and
modes. Larval characters. Main types oflarvae. Importance of the study of larvae in Phylogeny. The concept of
Lophotrochozoans and Ecdysozoans. The concept of Neoteny and Pedogenesis. Indirect and direct life cycles.

II. PROTOZOA:

Lecture 8.- Unicellular organization. Shape, size and structure of Protozoa. Reproduction and life cycles.
Main groups. Protozoa as the origin of Metazoa.

III. STRUCTURAL ORGANIZATION OF ANIMALS. DIVERSITY:

Lecture 9.- Basal Metazoans: Porifera. Cell types. Reproduction and development. Calcareans,
Hexactinellids and Demosponges.

Lecture 10.- Diploblastic Metazoans. Cnidarians. Cell types and histology of the group. Structure of polyps
and jellyfish. Life cycles. Organization of Hydrozoans, Scyphozoans and Antozoans. Brief introduction to
Ctenophores.

Lecture 11.- Bilateral Metazoans. Lophotrochozoan Protostomes. The concept of Lophotrochozoan.
General characteristics of Platyhelminthes. Turbellarians, Monogeneans, Trematodes and Cestodes. Life
cycles of Trematodes and Cestodes.

Lecture 12.- Rotifers. General characteristics. : fundamental characteristics, organization ofLophophorata
Bryozoans.

Lecture 13.- Annelids. Structural organization of an Annelid. Metamerism in Annelids. Organization of a
metamere. Organization model of Polychaetes, Oligochaetes and Hirudineans.

Lecture 14.- Molluscs. Structural characteristics of the group. Head, foot and visceral mass. The mantle.
Importance of the shell and its evolution. Diversification and adaptive capacities.

Lecture 15.-. Main groups of Molluscs. Gastropods: general characteristics and interpretation of flexion and
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Lecture 15.-. Main groups of Molluscs. Gastropods: general characteristics and interpretation of flexion and
torsion. Bivalves: Morphology and Biology. Cephalopods: general characteristics: functional and adaptive
correlations.

Lecture 16.- Ecdysozoan Protostomes. Nematodes. General characteristics. Life cycles. Groups of medical,
veterinary and phytosanitary interest.

Lecture 17.- Deuterostomes. Echinoderms. Characteristics. Organization, biology and adaptive diversification
of the different groups.

PRACTICAL CLASSES:

Laboratory practices:

Practice 1: Observation of Fresh-Water Microfauna and Protozoans. Observation and recognition of
Poriferans and Cnidarians.

Practice 2: Observation and recognition of Platyhelminthes and Nematodes.

Practice 3: Observation and recognition of Annelids.

Practice 4: Observation and recognition of Molluscs and Echinoderms.

Field practice:

Practice 5: Sampling techniques and observation of marine invertebrates.
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