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ZOO 211: Invertebrate Zoology I (2 Units C: LH 15; PH 45) 

Course Code: ZOO 211 

Course Title: Invertebrate Zoology I 

Course Unit: 2 Units C 

 

Series 1: Systematics And Organisation Of Protozoa 

Series 2: Morphology And Biology Of Porifera 

Series 3: Structural Diversity Of Coelenterata 

Series 4: Organisation And Life Processes Of Platyhelminths And 

Nematoda 

Series 5: Taxonomy And Evolutionary Significance Of Entoprocta, 

Nemertinea, Acanthocephala, And Rotifera 

 

Series 1 Systematics And Organisation Of Protozoa 

Part 1.1 General features and classification of Protozoa 

1.1.1 Definition and scope of Protozoa 

1.1.2 Major classes and examples 

Part 1.2 Morphology and organisation of Protozoa 

1.2.1 Structural organisation and adaptations 

1.2.2 Locomotion, nutrition, and reproduction 

Part 1.3 Ecological and evolutionary significance of Protozoa 

1.3.1 Role in ecosystems 

1.3.2 Protozoa and evolutionary importance 

 

Introduction 

Protozoa are among the simplest yet most fascinating groups of invertebrates. Despite their 

microscopic size, they display remarkable diversity in form, function, and ecological roles. They 

are often referred to as the building blocks of animal life, providing insights into the evolutionary 

origins of multicellular organisms. Studying Protozoa helps us appreciate how basic life 

processes such as locomotion, feeding, and reproduction are organised at the cellular level. 
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The aim of this Series is to introduce you to the systematics and organisation of Protozoa, 

enabling you to classify them, describe their morphology, and explain their ecological and 

evolutionary significance. 

We shall commence this Series by examining the general features and classification of Protozoa, 

including their definition, scope, and major classes. Next, we will explore their morphology and 

organisation, focusing on structural adaptations, locomotion, nutrition, and reproduction. Finally, 

we will conclude by considering their ecological roles and evolutionary importance, highlighting 

their contribution to the diversity and development of animal life. 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 

SLO 1.1 define Protozoa and explain their scope, 

SLO 1.2 classify Protozoa into major groups with examples, 

SLO 1.3 describe the structural organisation and adaptations of Protozoa, 

SLO 1.4 explain the processes of locomotion, nutrition, and reproduction in Protozoa, 

SLO 1.5 analyse the ecological roles of Protozoa in ecosystems, and 

SLO 1.6 evaluate the evolutionary significance of Protozoa in animal life. 

 

1.1 General Features And Classification Of Protozoa 

1.1.1 Definition and scope of Protozoa 

Protozoa are single-celled eukaryotic organisms that exhibit animal-like characteristics such as 

locomotion and heterotrophic nutrition. They are considered the simplest group of invertebrates, 

yet they display remarkable diversity in form and function. The scope of Protozoa includes their 

role as free-living organisms in aquatic and terrestrial habitats, as well as parasitic forms that 

affect humans, animals, and plants. Studying Protozoa provides insights into basic biological 

processes and helps us understand the evolutionary origins of multicellular animals. 

 

Short description: Diagram showing general features of Protozoa (unicellular, eukaryotic, 

locomotion, nutrition). 
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Caption: Figure 1.1 General features of Protozoa 

 

Fill in the blank: Protozoa are single-celled ______ organisms that exhibit animal-like 

characteristics. 

1.1.2 Major classes and examples 

Protozoa are classified into major groups based on their mode of locomotion and structural 

organisation. These include: 

Amoeboids: Move using pseudopodia, e.g., Amoeba proteus. 

Flagellates: Move using flagella, e.g., Trypanosoma. 

Ciliates: Move using cilia, e.g., Paramecium. 

Sporozoans: Non-motile forms, often parasitic, e.g., Plasmodium. 

This classification highlights the diversity of Protozoa and their adaptations to different 

environments. Each group has unique features that enable survival and reproduction in specific 

ecological niches. 

Table 1.2 Major classes of Protozoa and examples 
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Traditional 

Class / Group 

Common 

Name 

Primary 

Locomotion 

Type 

Distinguishing 

Features 

Representative 

Examples 

Sarcodina 

(Rhizopoda) 
Amoebas 

Pseudopodia 

(false feet). 

Flowing 

extensions of the 

cytoplasm. 

Variable body shape; 

feed via 

phagocytosis; some 

produce external 

shells (tests). 

Amoeba proteus 

(freshwater), 

Entamoeba histolytica 

(parasitic), 

Foraminifera (shelled 

marine). 

Mastigophora 

(Flagellata) 
Flagellates 

Flagella 

(singular: 

flagellum). One 

or more whip-

like appendages. 

Typically possess a 

definite shape; can be 

free-living, 

symbiotic, or 

parasitic. 

Trypanosoma brucei 

(sleeping sickness), 

Giardia lamblia 

(intestinal parasite), 

Euglena (often 

autotrophic). 

Ciliophora 

(Ciliata) 
Ciliates 

Cilia (singular: 

cilium). Short, 

hair-like 

structures used 

for swimming 

and feeding. 

Complex cells; 

possess two types of 

nuclei (macronucleus 

and micronucleus); 

often have a 

specialized 

cytostome (mouth). 

Paramecium 

caudatum 

(freshwater), 

Vorticella (stalked), 

Stentor (trumpet-

shaped), Didinium 

(predatory). 

Sporozoa 

(Apicomplexa) 
Sporozoans 

Absent 

(Adults). Often 

possess gliding 

motility as larvae 

or gametes. 

Exclusively 

parasitic; complex 

life cycles involving 

spore formation; 

contain an "apical 

complex" of 

organelles for host 

penetration. 

Plasmodium 

falciparum (Malaria), 

Toxoplasma gondii 

(Toxoplasmosis), 

Cryptosporidium. 

 

Fill in the blank: Protozoa that move using cilia are called ______. 

Pilot questions 1.1 

What are Protozoa? 
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Name one characteristic feature of Protozoa. 

List the four major classes of Protozoa. 

Give one example of a flagellate Protozoan. 

Which group of Protozoa includes Plasmodium? 

 

1.2 Morphology And Organisation Of Protozoa 

1.2.1 Structural organisation and adaptations 

Protozoa are unicellular organisms, meaning their entire body consists of a single cell that 

performs all life functions. Despite their simplicity, they show remarkable structural 

organisation. The cell membrane regulates the exchange of materials, while specialised 

organelles such as contractile vacuoles maintain water balance. Some Protozoa possess 

protective coverings like pellicles, which provide shape and support. Adaptations such as 

pseudopodia, cilia, or flagella enable them to move and interact with their environment 

effectively. 

 

Short description: Diagram showing structural organisation of Protozoa with labelled organelles. 

Caption: Figure 1.3 Structural organisation of Protozoa 

 

Fill in the blank: The protective covering that provides shape and support in some Protozoa is 

called the ______. 

1.2.2 Locomotion, nutrition, and reproduction 
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Protozoa exhibit diverse methods of locomotion, including pseudopodia in amoeboids, cilia in 

ciliates, and flagella in flagellates. These structures allow them to move towards food sources or 

away from harmful stimuli. Nutrition is typically heterotrophic, with Protozoa ingesting food 

particles through processes such as phagocytosis. Some parasitic forms absorb nutrients directly 

from their hosts. Reproduction occurs mainly through asexual methods like binary fission, 

although sexual reproduction involving gametes is also observed in certain groups such as 

sporozoans. 

Box 1.4 Modes of locomotion, nutrition, and reproduction in Protozoa 

 

 

Traditional 

Class 

Locomotion 

Mechanism 

Primary 

Nutrition 

Reproduction 

Strategy 

Representative 

Example 

Sarcodina 

Pseudopodia 

(Actin-driven 

cytoplasmic flow) 

Holozoic 

(Phagocytosis) 
Binary Fission Amoeba proteus 

Mastigophora 

Flagella (9+2 

Microtubule 

whip) 

Mixotrophic 

(Auto- & 

Heterotrophy) 

Longitudinal 

Fission 
Euglena viridis 

Ciliophora 

Cilia 

(Metachronal 

rhythmic waves) 

Holozoic (via 

Cytostome) 

Conjugation 

(Sexual) & 

Transverse Fission 

Paramecium 

Sporozoa 
Gliding / Absent 

(Host-dependent) 

Saprozoic 

(Absorption) 

Schizogony 

(Multiple Fission) 
Plasmodium 

 

Fill in the blank: The process by which Protozoa ingest food particles is called ______. 

Pilot questions 1.2 

What does it mean that Protozoa are unicellular organisms? 

Name one organelle that helps maintain water balance in Protozoa. 

List three structures used by Protozoa for locomotion. 

What is the main mode of nutrition in Protozoa? 

Which group of Protozoa reproduces sexually using gametes? 
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1.3 Ecological And Evolutionary Significance Of Protozoa 

1.3.1 Role in ecosystems 

Protozoa play vital roles in ecosystems as both primary consumers and decomposers. They 

feed on bacteria and organic matter, helping to regulate microbial populations and recycle 

nutrients. In aquatic environments, Protozoa form an important part of the plankton community, 

serving as food for larger organisms such as small crustaceans and fish. Some Protozoa also form 

symbiotic relationships, for example living in the guts of termites where they assist in digesting 

cellulose. Their ecological importance lies in maintaining balance within food chains and 

supporting energy flow in ecosystems. 

 

Short description: Diagram showing ecological roles of Protozoa in food chains (feeding on 

bacteria, serving as food for fish). 

Caption: Figure 1.5 Ecological roles of Protozoa in ecosystems 

 

Fill in the blank: Protozoa help regulate microbial populations by feeding on ______. 

1.3.2 Protozoa and evolutionary importance 

Protozoa are significant in understanding the evolutionary origins of animal life. As single-

celled organisms, they represent the earliest stage in the evolution of complex multicellular 

animals. Their structural diversity and reproductive strategies provide clues about how higher 

organisms may have evolved. For example, colonial Protozoa such as Volvox demonstrate how 

cooperation among cells can lead to multicellularity. Parasitic Protozoa also illustrate 
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evolutionary adaptations to host environments. Studying Protozoa therefore helps zoologists 

trace the evolutionary pathways that led to the diversity of animal life seen today. 

Box 1.6 Evolutionary significance of Protozoa 

 

 

Evolutionary 

Stage 
Key Protozoan Innovation Biological Outcome 

"Successor" 

Lineage 

Endosymbiosis 

Engulfment of 

aerobic/photosynthetic 

bacteria. 

Formation of 

Mitochondria and 

Chloroplasts. 

All Eukaryotes 

(Plants, Animals, 

Fungi). 

Coloniality 

Aggregation of individual 

cells (e.g., Volvox, 

Choanoflagellates). 

The bridge to 

Multicellularity and 

tissue formation. 

Metazoans 

(Sponges and 

Animals). 

Nuclear 

Dualism 

Separation of Macro- and 

Micronuclei (in Ciliates). 

Division of labor 

between Metabolism 

and Inheritance. 

Advanced cellular 

regulation in 

complex 

organisms. 

Sexual 

Recombination 
Conjugation and Syngamy. 

Accelerated genetic 

diversity and 

Speciation. 

All sexually 

reproducing 

organisms. 

Specialized 

Entry 

The Apical Complex (in 

Sporozoans). 

Precision host-cell 

penetration and 

Parasitism. 

Specialized 

parasitic lineages 

across all 

kingdoms. 

 

Fill in the blank: Colonial Protozoa such as Volvox demonstrate how cooperation among cells 

can lead to ______. 

Pilot questions 1.3 

What role do Protozoa play in ecosystems? 

Give one example of a symbiotic relationship involving Protozoa. 
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Why are Protozoa important in food chains? 

Which colonial Protozoan demonstrates the evolution of multicellularity? 

How do parasitic Protozoa illustrate evolutionary adaptations? 

Series Summary 

This Series introduced you to the systematics and organisation of Protozoa, highlighting their 

importance as the simplest yet diverse group of invertebrates. We began by defining Protozoa 

and exploring their scope, before classifying them into major groups such as amoeboids, 

flagellates, ciliates, and sporozoans. Then, we examined their morphology and organisation, 

focusing on structural adaptations, locomotion, nutrition, and reproduction. Finally, we 

considered their ecological roles in food chains and their evolutionary significance as the earliest 

stage in animal life. 

By completing this Series, you should now be able to define and classify Protozoa, describe their 

structural organisation, explain their life processes, analyse their ecological roles, and evaluate 

their evolutionary importance. These achievements align directly with the Series Learning 

Outcomes, equipping you with foundational knowledge for studying invertebrate zoology. 

Glossary of Terms 

Amoeboids: Protozoa that move using pseudopodia. 

Ciliates: Protozoa that move using cilia. 

Exoskeleton/pellicle: A protective covering that provides shape and support in some 

Protozoa. 

Flagellates: Protozoa that move using flagella. 

Phagocytosis: The process by which Protozoa ingest food particles. 

Primary consumers: Organisms that feed directly on producers or microbes in food chains. 

Protozoa: Single-celled eukaryotic organisms with animal-like characteristics. 

Sporozoans: Non-motile Protozoa, often parasitic. 

Symbiosis: A close relationship between two organisms, often mutually beneficial. 

Unicellular: Composed of a single cell that performs all life functions. 

Concept Check Questions 1 

Objective questions 

Protozoa are single-celled ______ organisms. (Linked to SLO 1.1) 

Protozoa that move using cilia are called ______. (Linked to SLO 1.2) 

The protective covering that provides shape and support in some Protozoa is called the 

______. (Linked to SLO 1.3) 

The process by which Protozoa ingest food particles is called ______. (Linked to SLO 1.4) 

Colonial Protozoa such as Volvox demonstrate the evolution of ______. (Linked to SLO 1.6) 

Short-answer questions 

6. Define Protozoa. (Linked to SLO 1.1) 
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7. Name the four major classes of Protozoa. (Linked to SLO 1.2) 

8. What is the main mode of nutrition in Protozoa? (Linked to SLO 1.4) 

9. Give one example of a symbiotic relationship involving Protozoa. (Linked to SLO 1.5) 

10. Why are Protozoa considered important in evolutionary studies? (Linked to SLO 1.6) 

Long-answer questions 

11. Explain the structural organisation and adaptations of Protozoa. (Linked to SLO 1.3) 

12. Analyse the processes of locomotion, nutrition, and reproduction in Protozoa. (Linked to 

SLO 1.4) 

13. Evaluate the ecological and evolutionary significance of Protozoa. (Linked to SLO 1.5 & 1.6) 

Answers to Concept Check Questions 1 

Objective questions 

Eukaryotic. 

Ciliates. 

Pellicle. 

Phagocytosis. 

Multicellularity. 

Short-answer questions 

6. Single-celled eukaryotic organisms with animal-like characteristics. 

7. Amoeboids, flagellates, ciliates, sporozoans. 

8. Heterotrophic nutrition. 

9. Protozoa in termite guts digesting cellulose. 

10. They represent the earliest stage in animal evolution and show adaptations leading to 

multicellularity. 

Long-answer questions 

11. Basic response: Protozoa are unicellular with organelles such as vacuoles and pellicles for 

survival. 

Value-added response: Their adaptations, including pseudopodia, cilia, and flagella, 

demonstrate evolutionary strategies for interaction with environments. 

Basic response: Locomotion occurs via pseudopodia, cilia, or flagella; nutrition through 

phagocytosis; reproduction mainly by binary fission. 

Value-added response: Some groups show sexual reproduction, and parasitic forms 

adapt to host environments, illustrating diversity in life processes. 

Basic response: Protozoa regulate microbial populations and serve as food in ecosystems; 

they also represent early animal evolution. 

Value-added response: Their ecological roles sustain food chains, while colonial forms 

like Volvox highlight pathways to multicellularity. 

Answers to Pilot Questions 1 
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Part 1.1 

Protozoa are single-celled eukaryotic organisms. 

They exhibit animal-like characteristics such as locomotion. 

Amoeboids, flagellates, ciliates, sporozoans. 

Trypanosoma. 

Sporozoans. 

Part 1.2 

Their entire body consists of a single cell. 

Contractile vacuole. 

Pseudopodia, cilia, flagella. 

Heterotrophic nutrition. 

Sporozoans. 

Part 1.3 

They regulate microbial populations and recycle nutrients. 

Protozoa in termite guts digesting cellulose. 

They serve as food for larger organisms. 

Volvox. 

By adapting to host environments. 

References And Attributions 1 

Illustration placeholders suggested in Series 1: 

Figure 1.1 General features of Protozoa 

Table 1.2 Major classes of Protozoa and examples 

Figure 1.3 Structural organisation of Protozoa 

Box 1.4 Modes of locomotion, nutrition, and reproduction in Protozoa 

Figure 1.5 Ecological roles of Protozoa in ecosystems 

Box 1.6 Evolutionary significance of Protozoa 

AI prompt suggestions used for illustration placeholders: 

Diagram showing general features of Protozoa. 

Table listing classes of Protozoa with locomotion and examples. 

Diagram showing structural organisation of Protozoa. 

Box listing locomotion, nutrition, and reproduction methods. 

Diagram showing ecological roles of Protozoa. 

Box listing evolutionary significance of Protozoa. 

Open Educational Resource (OER) search strings suggested: 
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General references (APA style): 

Hickman, C. P., Roberts, L. S., Keen, S. L., Larson, A., Eisenhour, D. J., & I’Anson, 

H. (2017). Integrated Principles of Zoology. McGraw-Hill Education. 
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ZOO211 Series 2 Morphology And Biology Of Porifera 

Part 2.1 General features and classification of Porifera 

2.1.1 Definition and scope of Porifera 

2.1.2 Major classes and representative examples 

Part 2.2 Morphology and structural organisation of Porifera 

2.2.1 Body forms and canal systems 

2.2.2 Cellular organisation and functions 

Part 2.3 Biology and ecological significance of Porifera 

2.3.1 Feeding, reproduction, and regeneration 

2.3.2 Role in ecosystems and evolutionary importance 

 

Introduction 

Porifera, commonly known as sponges, are among the simplest multicellular animals. They lack 

true tissues and organs, yet their structural organisation and biological processes provide 

important insights into the evolution of animal life. Sponges are remarkable for their ability to 

filter large volumes of water, thereby playing a crucial role in aquatic ecosystems. 

The aim of this Series is to examine the morphology and biology of Porifera, enabling you to 

classify them, describe their structural organisation, and explain their ecological and 

evolutionary significance. 

We shall commence this Series by exploring the general features and classification of Porifera, 

including their definition, scope, and major classes. Next, we will study their morphology and 

structural organisation, focusing on body forms, canal systems, and cellular organisation. Finally, 

https://www.oercommons.org/
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we will conclude by analysing their biology, including feeding, reproduction, and regeneration, 

as well as their ecological roles and evolutionary importance. 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 

SLO 2.1 define Porifera and explain their scope, 

SLO 2.2 classify Porifera into major groups with examples, 

SLO 2.3 describe the body forms and canal systems of Porifera, 

SLO 2.4 explain the cellular organisation and functions of Porifera, 

SLO 2.5 analyse the feeding, reproduction, and regeneration processes in Porifera, and 

SLO 2.6 evaluate the ecological and evolutionary significance of Porifera. 

 

2.1 General Features And Classification Of Porifera 

2.1.1 Definition and scope of Porifera 

Porifera, commonly known as sponges, are simple multicellular animals characterised by a 

porous body and a unique water canal system. They lack true tissues and organs, yet their 

cellular organisation allows them to perform essential life functions such as feeding, respiration, 

and excretion. Sponges are mostly marine, although a few species inhabit freshwater 

environments. Their scope of study includes their structural simplicity, ecological roles, and 

evolutionary significance as some of the earliest multicellular organisms. 

 

Short description: Diagram showing general features of Porifera (porous body, canal system, 

multicellular organisation). 



 

 LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS 

Caption: Figure 2.1 General features of Porifera 

 

Fill in the blank: Porifera are simple multicellular animals characterised by a ______ body and 

canal system. 

2.1.2 Major classes and representative examples 

Porifera are classified into three major classes based on the composition of their skeleton and 

body organisation: 

Class Calcarea: Sponges with calcium carbonate spicules, usually small and tubular, e.g., 

Sycon. 

Class Hexactinellida: Known as glass sponges, with siliceous spicules forming intricate 

lattice structures, e.g., Euplectella. 

Class Demospongiae: The largest class, with spicules made of silica or spongin fibres, e.g., 

Spongilla and Euspongia. 

This classification highlights the diversity within Porifera and their adaptations to different 

aquatic environments. 

Table 2.2 Major classes of Porifera and examples 
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Class 
Skeletal 

Composition 

Spicule 

Characteristics 

Body Plan 

Complexity 

Representative 

Examples 

Calcarea 

Calcium 

Carbonate 

($CaCO_{3}$) 

1, 3, or 4-rayed; 

needle-like. 

Asconoid, 

Syconoid, or 

Leuconoid. 

Scypha (Grantia), 

Leucosolenia. 

Hexactinellida Silica (Glass) 

6-rayed (triaxon) 

arranged at right 

angles. 

Syconoid or 

Leuconoid. 

Euplectella 

(Venus' Flower 

Basket), 

Hyalonema. 

Demospongiae 

Silica and/or 

Spongin 

(protein) 

Varied shapes; 

never 6-rayed. 

Leuconoid 

(only). 

Spongilla 

(freshwater), 

Euspongia (Bath 

sponge), Cliona. 

Homoscleromorpha 
Reduced Silica / 

Absent 

Simple, poorly 

differentiated 

spicules. 

Leuconoid. 
Oscarella, 

Plakina. 

 

Fill in the blank: Sponges with calcium carbonate spicules belong to the class ______. 

Pilot questions 2.1 

What are Porifera? 

Name one characteristic feature of Porifera. 

List the three major classes of Porifera. 

Give one example of a sponge from Class Calcarea. 

Which class of Porifera is known as glass sponges? 

 

2.2 Morphology And Structural Organisation Of Porifera 

2.2.1 Body forms and canal systems 

Sponges exhibit different body forms, which are determined by the complexity of their canal 

systems. The simplest form is asconoid, where water flows directly through pores into a central 

cavity called the spongocoel. The syconoid form is more complex, with folded walls that 
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increase surface area for filtering water. The most advanced form is leuconoid, characterised by 

a network of chambers and canals that allow efficient water circulation and feeding. These body 

forms reflect evolutionary adaptations to maximise water flow and nutrient capture. 

 

Short description: Diagram showing asconoid, syconoid, and leuconoid body forms of Porifera. 

Caption: Figure 2.3 Body forms and canal systems of Porifera 

 

Fill in the blank: The simplest body form of Porifera, with water flowing directly into the 

spongocoel, is called ______. 

2.2.2 Cellular organisation and functions 

Porifera are unique because they lack true tissues and organs, yet their cellular organisation 

allows them to perform essential functions. The outer layer consists of pinacocytes, which form 

a protective covering. The inner layer contains choanocytes, or collar cells, which generate 

water currents and capture food particles. Between these layers lies the mesohyl, a gelatinous 

matrix containing amoebocytes that transport nutrients and produce skeletal elements such as 

spicules and spongin fibres. This cellular arrangement enables sponges to filter water efficiently 

and maintain their structural integrity. 

Box 2.4 Cellular organisation and functions in Porifera 
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Class 
Skeletal 

Composition 
Spicule Shape Body Plan Typical Habitat 

Calcarea 

Calcium 

Carbonate 

($CaCO_3$) 

1, 3, or 4-rayed 

(needle-like). 

Asconoid, 

Syconoid, or 

Leuconoid. 

Shallow marine 

waters; often small. 

Hexactinellida 

Silica 

($SiO_2$) — 

"Glass 

Sponges" 

6-rayed 

(triaxon) 

arranged at right 

angles. 

Syconoid or 

Leuconoid. 

Deep sea; cold, 

stable environments. 

Demospongiae 

Silica and/or 

Spongin 

(protein) 

Varied shapes; 

never 6-rayed. 

Leuconoid 

(only). 

90% of all sponges; 

marine and 

freshwater. 

Homoscleromorpha Reduced Silica 

Simple or 

absent; 

possesses a true 

basement 

membrane. 

Leuconoid. 

Shaded marine 

habitats 

(caves/overhangs). 

 

Fill in the blank: The collar cells that generate water currents and capture food particles in 

Porifera are called ______. 

Pilot questions 2.2 

Name the three body forms of Porifera. 

Which body form of Porifera is the most advanced? 

What are pinacocytes and what is their role? 

Which cells in Porifera generate water currents and capture food? 

What is the function of amoebocytes in the mesohyl? 

 

2.3 Biology And Ecological Significance Of Porifera 

2.3.1 Feeding, reproduction, and regeneration 
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Porifera are filter feeders, drawing water through their porous bodies and extracting microscopic 

food particles. Choanocytes, or collar cells, play a central role in this process by creating water 

currents and trapping food. Sponges reproduce both asexually and sexually. Asexual 

reproduction occurs through budding or fragmentation, while sexual reproduction involves the 

production of gametes, with fertilisation often taking place internally. Sponges also possess 

remarkable regenerative abilities, allowing them to repair damaged tissues or even re-form from 

dissociated cells. 

 

Short description: Diagram showing feeding process in Porifera with choanocytes trapping food 

particles. 

Caption: Figure 2.5 Feeding mechanism in Porifera 

 

Fill in the blank: The collar cells that trap food particles and generate water currents in Porifera 

are called ______. 

2.3.2 Role in ecosystems and evolutionary importance 

Porifera play significant roles in aquatic ecosystems. By filtering large volumes of water, they 

help maintain water clarity and regulate microbial populations. They also provide habitats for 

small organisms, contributing to biodiversity. Some sponges produce bioactive compounds that 

deter predators and have potential medical applications. From an evolutionary perspective, 

Porifera are considered among the earliest multicellular animals, offering insights into the 

transition from unicellular to multicellular life. Their simple organisation demonstrates how 

cooperation among cells can lead to more complex body plans. 
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Box 2.6 Ecological and evolutionary significance of Porifera 

 

 

Feature Asconoid (Simple) Syconoid (Intermediate) Leuconoid (Complex) 

Complexity 
Basic "vase-like" 

shape. 
Folded body wall. 

Highly branched canal 

system. 

Choanocyte 

Layer 

Lines the entire 

large spongocoel. 

Lines specialized radial 

canals. 

Lines thousands of small 

flagellated chambers. 

Water Path 

Ostia 

$\rightarrow$ 

Spongocoel 

$\rightarrow$ 

Osculum. 

Ostia $\rightarrow$ 

Incurrent canal 

$\rightarrow$ Radial canal 

$\rightarrow$ Spongocoel 

$\rightarrow$ Osculum. 

Ostia $\rightarrow$ 

Incurrent canals 

$\rightarrow$ Flagellated 

chambers $\rightarrow$ 

Excurrent canals 

$\rightarrow$ Osculum. 

Size Limit 
Very small (due to 

low surface area). 
Medium-sized. 

Can grow to massive sizes 

(e.g., Barrel Sponges). 

Filtration 

Power 

Low; water moves 

slowly. 
Moderate. 

Highest; slow flow in 

chambers allows for 

maximum nutrient capture. 

 

Fill in the blank: By filtering large volumes of water, Porifera help maintain water ______ and 

regulate microbial populations. 

Pilot questions 2.3 

How do Porifera obtain their food? 

What is the role of choanocytes in feeding? 

Name two methods of asexual reproduction in Porifera. 

What unique ability allows Porifera to repair damaged tissues? 

Why are Porifera considered important in evolutionary studies? 
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Series Summary 

This Series focused on the morphology and biology of Porifera, highlighting their structural 

simplicity and ecological importance. We began by examining their general features and 

classification, noting the three major classes distinguished by skeletal composition. Then, we 

explored their morphology and structural organisation, including body forms such as asconoid, 

syconoid, and leuconoid, as well as the cellular organisation involving pinacocytes, choanocytes, 

and amoebocytes. Finally, we studied their biology, covering feeding, reproduction, and 

regeneration, and concluded with their ecological roles and evolutionary significance. 

By completing this Series, you should now be able to define and classify Porifera, describe their 

body forms and canal systems, explain their cellular organisation, analyse their feeding and 

reproductive processes, and evaluate their ecological and evolutionary importance. These 

achievements align directly with the Series Learning Outcomes, equipping you with a solid 

foundation for understanding Porifera within invertebrate zoology. 

Glossary of Terms 

Amoebocytes: Cells in the mesohyl that transport nutrients and produce skeletal elements. 

Asconoid: The simplest body form of Porifera with a direct water flow into the spongocoel. 

Choanocytes: Collar cells that generate water currents and capture food particles. 

Demospongiae: The largest class of Porifera with silica or spongin skeletons. 

Hexactinellida: Glass sponges with siliceous spicules forming lattice structures. 

Leuconoid: The most advanced body form of Porifera with a network of chambers and 

canals. 

Mesohyl: A gelatinous matrix in Porifera containing amoebocytes. 

Pinacocytes: Flattened cells forming the outer protective layer of Porifera. 

Porifera: Simple multicellular animals with porous bodies and canal systems. 

Syconoid: A body form of Porifera with folded walls increasing surface area for water flow. 

Concept Check Questions 2 

Objective questions 

Porifera are simple multicellular animals characterised by a ______ body. (Linked to SLO 

2.1) 

Sponges with calcium carbonate spicules belong to the class ______. (Linked to SLO 2.2) 

The simplest body form of Porifera is called ______. (Linked to SLO 2.3) 

The collar cells that generate water currents and capture food particles are called ______. 

(Linked to SLO 2.4) 

By filtering large volumes of water, Porifera help maintain water ______. (Linked to SLO 

2.6) 

Short-answer questions 

6. Define Porifera. (Linked to SLO 2.1) 

7. List the three major classes of Porifera. (Linked to SLO 2.2) 
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8. What is the most advanced body form of Porifera? (Linked to SLO 2.3) 

9. What is the role of amoebocytes in the mesohyl? (Linked to SLO 2.4) 

10. Why are Porifera considered important in evolutionary studies? (Linked to SLO 2.6) 

Long-answer questions 

11. Describe the body forms and canal systems of Porifera. (Linked to SLO 2.3) 

12. Analyse the cellular organisation and functions of Porifera. (Linked to SLO 2.4) 

13. Evaluate the feeding, reproduction, and ecological significance of Porifera. (Linked to SLO 

2.5 & 2.6) 

Answers to Concept Check Questions 2 

Objective questions 

Porous. 

Calcarea. 

Asconoid. 

Choanocytes. 

Clarity. 

Short-answer questions 

6. Simple multicellular animals with porous bodies and canal systems. 

7. Calcarea, Hexactinellida, Demospongiae. 

8. Leuconoid. 

9. They transport nutrients and produce skeletal elements. 

10. They are among the earliest multicellular animals, showing the transition from unicellular to 

multicellular life. 

Long-answer questions 

11. Basic response: Porifera exhibit asconoid, syconoid, and leuconoid body forms with 

increasing complexity. 

Value-added response: These forms reflect evolutionary adaptations to maximise water flow 

and nutrient capture. 

Basic response: Pinacocytes form the outer layer, choanocytes generate currents and capture 

food, and amoebocytes transport nutrients. 

Value-added response: The mesohyl acts as a matrix supporting cellular functions and 

skeletal production. 

Basic response: Porifera feed by filtering water, reproduce both sexually and asexually, and 

regenerate tissues. 

Value-added response: They maintain water clarity, provide habitats, and demonstrate 

evolutionary pathways to multicellularity. 

Answers to Pilot Questions 2 

Part 2.1 
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Porifera are simple multicellular animals. 

They have porous bodies and canal systems. 

Calcarea, Hexactinellida, Demospongiae. 

Sycon. 

Hexactinellida. 

Part 2.2 

Asconoid, syconoid, leuconoid. 

Leuconoid. 

Pinacocytes, protective outer cells. 

Choanocytes. 

Transport nutrients and produce skeletal elements. 

Part 2.3 

By filter feeding. 

They trap food and generate currents. 

Budding and fragmentation. 

Regeneration. 

They are among the earliest multicellular animals. 

References And Attributions 2 

Illustration placeholders suggested in Series 2: 

Figure 2.1 General features of Porifera 

Table 2.2 Major classes of Porifera and examples 

Figure 2.3 Body forms and canal systems of Porifera 

Box 2.4 Cellular organisation and functions in Porifera 

Figure 2.5 Feeding mechanism in Porifera 

Box 2.6 Ecological and evolutionary significance of Porifera 

AI prompt suggestions used for illustration placeholders: 

Diagram showing general features of Porifera. 

Table listing classes of Porifera with skeletal composition and examples. 

Diagram showing asconoid, syconoid, and leuconoid body forms. 

Box listing Porifera cell types and functions. 

Diagram showing feeding mechanism in Porifera. 

Box listing ecological and evolutionary significance of Porifera. 

Open Educational Resource (OER) search strings suggested: 

“general features of porifera diagram OER” 

“classification of porifera table OER” 
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“porifera body forms canal systems diagram OER” 

“porifera cellular organisation functions OER” 

“porifera feeding mechanism diagram OER” 

“ecological evolutionary significance of porifera OER” 

General references (APA style): 

Hickman, C. P., Roberts, L. S., Keen, S. L., Larson, A., Eisenhour, D. J., & I’Anson, 

H. (2017). Integrated Principles of Zoology. McGraw-Hill Education. 

Barnes, R. D. (1987). Invertebrate Zoology. Saunders College Publishing. 

OER Commons. (n.d.). Porifera and invertebrate zoology resources. Retrieved from 

https://www.oercommons.org 

 

ZOO211 Series 3 Structural Diversity Of Coelenterata 

Part 3.1 General features and classification of Coelenterata 

3.1.1 Definition and scope of Coelenterata 

3.1.2 Major classes and representative examples 

Part 3.2 Morphology and organisation of Coelenterata 

3.2.1 Body forms and symmetry 

3.2.2 Tissue organisation and specialised structures 

Part 3.3 Biology and ecological significance of Coelenterata 

3.3.1 Feeding, reproduction, and life cycles 

3.3.2 Role in ecosystems and evolutionary importance 

 

Introduction 

Coelenterata, also known as Cnidaria, are fascinating aquatic animals that include jellyfish, 

corals, and sea anemones. They are characterised by their radial symmetry, stinging cells, and 

simple tissue organisation. Despite their apparent simplicity, they display remarkable structural 

diversity and play vital roles in marine ecosystems. 

The aim of this Series is to examine the structural diversity of Coelenterata, enabling you to 

classify them, describe their morphology, and explain their biological and ecological 

significance. 

We shall commence this Series by exploring the general features and classification of 

Coelenterata, including their definition, scope, and major classes. Next, we will study their 

morphology and organisation, focusing on body forms, symmetry, and specialised structures. 

Finally, we will conclude by analysing their biology, including feeding, reproduction, and life 

cycles, as well as their ecological roles and evolutionary importance. 

https://www.oercommons.org/
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Series Learning Outcomes 

Upon completing this Series, you should be able to: 

SLO 3.1 define Coelenterata and explain their scope, 

SLO 3.2 classify Coelenterata into major groups with examples, 

SLO 3.3 describe the body forms and symmetry of Coelenterata, 

SLO 3.4 explain the tissue organisation and specialised structures of Coelenterata, 

SLO 3.5 analyse the feeding, reproduction, and life cycles of Coelenterata, and 

SLO 3.6 evaluate the ecological and evolutionary significance of Coelenterata. 

 

3.1 General Features And Classification Of Coelenterata 

3.1.1 Definition and scope of Coelenterata 

Coelenterata, also known as Cnidaria, are simple aquatic animals characterised by radial 

symmetry and the presence of specialised stinging cells called cnidocytes. These cells contain 

organelles known as nematocysts, which are used for defence and capturing prey. Coelenterates 

are diploblastic, meaning their bodies are formed from two primary germ layers: the ectoderm 

and endoderm, with a jelly-like mesoglea in between. They are exclusively aquatic, mostly 

marine, and exhibit two main body forms: the polyp and the medusa. Their scope of study 

includes their structural diversity, ecological roles, and evolutionary significance as some of the 

earliest animals with true tissues. 

 

Short description: Diagram showing general features of Coelenterata (radial symmetry, 

cnidocytes, polyp and medusa forms). 



 

 LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS 

Caption: Figure 3.1 General features of Coelenterata 

 

Fill in the blank: The specialised stinging cells found in Coelenterata are called ______. 

3.1.2 Major classes and representative examples 

Coelenterata are classified into four major classes based on their structural organisation and life 

cycle patterns: 

Class Hydrozoa: Includes both polyp and medusa forms, often colonial, e.g., Hydra and 

Obelia. 

Class Scyphozoa: Known as true jellyfish, with a dominant medusa stage, e.g., Aurelia. 

Class Cubozoa: Box jellyfish with cube-shaped medusae, known for potent stings, e.g., 

Chironex. 

Class Anthozoa: Includes corals and sea anemones, existing only in polyp form, e.g., 

Metridium and reef-building corals. 

This classification highlights the diversity of Coelenterata and their adaptations to different 

ecological niches. 

Table 3.2 Major classes of Coelenterata and examples 
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Class 
Dominant 

Body Form 
Life Cycle Characteristics Representative Examples 

Anthozoa Polyp Only 

No medusa stage; mostly 

colonial (corals) or solitary 

(anemones). 

Metridium (Sea Anemone), 

Tubipora (Organ Pipe Coral), 

Acropora (Staghorn Coral). 

Scyphozoa Medusa 

"True jellyfish"; polyp stage is 

reduced (scyphistoma) and 

temporary. 

Aurelia aurita (Moon Jelly), 

Cyanea (Lion's Mane Jelly). 

Hydrozoa 
Both 

(Variable) 

Often colonial; exhibits clear 

alternation of generations; some 

lack one stage. 

Hydra (Polyp only), Obelia 

(Colonial), Physalia (Portuguese 

Man o' War). 

Cubozoa Medusa 

"Box jellyfish"; distinct squared 

bell; highly advanced sensory 

rhopalia (eyes). 

Chironex fleckeri (Sea Wasp), 

Tripedalia. 

 

Fill in the blank: Corals and sea anemones belong to the class ______. 

Pilot questions 3.1 

What are Coelenterata also known as? 

Name the specialised stinging cells found in Coelenterata. 

What does it mean that Coelenterata are diploblastic? 

List the two main body forms of Coelenterata. 

Which class of Coelenterata includes corals and sea anemones? 

 

3.2 Morphology And Organisation Of Coelenterata 

3.2.1 Body forms and symmetry 

Coelenterata exhibit two distinct body forms: the polyp and the medusa. The polyp form is 

cylindrical, usually sessile, and attached to a substrate, as seen in corals and sea anemones. The 

medusa form is umbrella-shaped, free-swimming, and typical of jellyfish. These two forms may 

alternate in the life cycle of certain species, a phenomenon known as metagenesis. Coelenterates 
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also display radial symmetry, meaning their body parts are arranged around a central axis, 

which allows them to interact with the environment from all directions. 

 

Short description: Diagram showing polyp and medusa forms of Coelenterata with radial 

symmetry. 

Caption: Figure 3.3 Body forms and symmetry of Coelenterata 

 

Fill in the blank: The umbrella-shaped, free-swimming body form of Coelenterata is called 

______. 

3.2.2 Tissue organisation and specialised structures 

Coelenterata are diploblastic animals, meaning their bodies are formed from two germ layers: 

the ectoderm and endoderm, separated by a non-cellular jelly-like mesoglea. They possess a 

simple tissue organisation, yet they have specialised structures that enhance survival. The most 

distinctive are cnidocytes, stinging cells containing nematocysts used for defence and capturing 

prey. They also have a gastrovascular cavity, which functions in both digestion and circulation. 

Tentacles surrounding the mouth aid in food capture, while nerve nets provide basic 

coordination. These features highlight the structural diversity of Coelenterata despite their 

simplicity. 

Box 3.4 Tissue organisation and specialised structures in Coelenterata 
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Feature Polyp (Sessile) Medusa (Mobile) 

Body Shape Cylindrical or stalk-like. Bell- or umbrella-shaped. 

Orientation Mouth and tentacles face upward. Mouth and tentacles face downward. 

Mobility Mostly sessile (fixed to substrate). Free-swimming (via bell pulsations). 

Mesoglea Layer Thin; provides structural support. 
Very thick; provides buoyancy and 

elastic recoil. 

Primary 

Function 

Feeding, growth, and asexual 

reproduction. 

Sexual reproduction and species 

dispersal. 

Examples 
Sea Anemones, Hydra, Coral 

polyps. 
True Jellyfish (Aurelia), Box Jellyfish. 

 

Fill in the blank: The stinging cells in Coelenterata that contain nematocysts are called ______. 

Pilot questions 3.2 

Name the two main body forms of Coelenterata. 

What type of symmetry do Coelenterata exhibit? 

What does it mean that Coelenterata are diploblastic? 

Which specialised cells in Coelenterata are used for defence and capturing prey? 

What is the function of the gastrovascular cavity in Coelenterata? 

 

3.3 Biology And Ecological Significance Of Coelenterata 

3.3.1 Feeding, reproduction, and life cycles 

Coelenterata exhibit a variety of biological processes that highlight their structural diversity. 

Feeding occurs through tentacles armed with cnidocytes, which capture prey and direct it into 

the gastrovascular cavity for digestion. This cavity serves both digestive and circulatory 

functions. Reproduction in Coelenterata can be asexual, through budding, or sexual, involving 

gametes. Many species display alternation of generations, where the polyp and medusa forms 
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alternate within the life cycle, ensuring survival and dispersal. This phenomenon, also called 

metagenesis, is particularly evident in Hydrozoa and Scyphozoa. 

 

Short description: Diagram showing alternation of generations in Coelenterata (polyp and 

medusa stages). 

Caption: Figure 3.5 Life cycle of Coelenterata 

 

Fill in the blank: The alternation between polyp and medusa forms in Coelenterata is known as 

______. 

3.3.2 Role in ecosystems and evolutionary importance 

Coelenterata play crucial roles in marine ecosystems. Coral polyps form reefs that provide 

habitats for countless marine species, supporting biodiversity and stabilising coastal 

environments. Jellyfish contribute to food chains by serving as prey for larger animals, while 

also influencing plankton populations. From an evolutionary perspective, Coelenterata are 

among the earliest animals with true tissues and a nervous system. Their structural organisation 

demonstrates the transition from simple to more complex body plans, offering insights into the 

evolutionary development of multicellular animals. 

Box 3.6 Ecological and evolutionary significance of Coelenterata 
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Feature Evolutionary Innovation Ecological / Human Impact 

Nervous System 
Nerve Net: The first organized network 

of neurons; decentralized sensing. 

Template for all future animal 

coordination; used in neurobiology 

research. 

Tissue Level 
Diploblastic: Two true germ layers 

(Ectoderm/Endoderm). 

First division of labor between 

"skin" and "gut" cells. 

Defense/Feeding 
Cnidocytes: Specialized stinging cells 

containing nematocysts. 

Regulation of marine plankton; 

source of unique toxins for 

pharmacology. 

Symmetry 
Radial Symmetry: Body parts 

arranged around a central axis. 

Allows sessile organisms to sense 

predators/prey from 360°. 

Life Cycle 
Metagenesis: Alternation between 

sessile Polyp and mobile Medusa. 

Maximizes dispersal (Medusa) and 

stable resource extraction (Polyp). 

Structural 
Calcium Carbonate Sequestration: 

Building rigid skeletons. 

Formation of Coral Reefs; 

protects coastlines from 

tectonic/storm erosion. 

 

Fill in the blank: Coral polyps form ______ that provide habitats for countless marine species. 

Pilot questions 3.3 

How do Coelenterata capture and digest their food? 

What is the function of the gastrovascular cavity? 

Name two methods of reproduction in Coelenterata. 

What is metagenesis in Coelenterata? 

Why are coral reefs important in marine ecosystems? 

 

Series Summary 

This Series explored the structural diversity of Coelenterata, emphasising their unique features 

and ecological importance. We began by defining Coelenterata and classifying them into four 
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major classes: Hydrozoa, Scyphozoa, Cubozoa, and Anthozoa. Then, we examined their 

morphology and organisation, focusing on body forms such as polyp and medusa, radial 

symmetry, and specialised structures including cnidocytes and the gastrovascular cavity. Finally, 

we studied their biology, covering feeding, reproduction, and life cycles, and concluded with 

their ecological roles in reef formation and their evolutionary significance as some of the earliest 

animals with true tissues. 

By completing this Series, you should now be able to define and classify Coelenterata, describe 

their body forms and symmetry, explain their tissue organisation and specialised structures, 

analyse their feeding and reproductive processes, and evaluate their ecological and evolutionary 

importance. These outcomes align directly with the Series Learning Outcomes, strengthening 

your understanding of Coelenterata within invertebrate zoology. 

Glossary of Terms 

Anthozoa: Class of Coelenterata including corals and sea anemones, existing only in polyp 

form. 

Cnidocytes: Specialised stinging cells in Coelenterata containing nematocysts for defence 

and prey capture. 

Cubozoa: Class of Coelenterata known as box jellyfish, with cube-shaped medusae and 

potent stings. 

Diploblastic: Organisms with two germ layers, ectoderm and endoderm, separated by 

mesoglea. 

Gastrovascular cavity: Central cavity in Coelenterata functioning in both digestion and 

circulation. 

Hydrozoa: Class of Coelenterata with both polyp and medusa forms, often colonial. 

Medusa: Umbrella-shaped, free-swimming body form of Coelenterata. 

Metagenesis: Alternation of generations between polyp and medusa forms in Coelenterata. 

Polyp: Cylindrical, sessile body form of Coelenterata, attached to a substrate. 

Radial symmetry: Body arrangement around a central axis, allowing interaction with the 

environment from all directions. 

Scyphozoa: Class of Coelenterata known as true jellyfish, with a dominant medusa stage. 

Concept Check Questions 3 

Objective questions 

Coelenterata are also known as ______. (Linked to SLO 3.1) 

The specialised stinging cells in Coelenterata are called ______. (Linked to SLO 3.4) 

The umbrella-shaped, free-swimming body form of Coelenterata is called ______. (Linked to 

SLO 3.3) 

The alternation between polyp and medusa forms is known as ______. (Linked to SLO 3.5) 

Coral polyps form ______ that provide habitats for marine species. (Linked to SLO 3.6) 

Short-answer questions 

6. Define Coelenterata. (Linked to SLO 3.1) 
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7. List the four major classes of Coelenterata. (Linked to SLO 3.2) 

8. What does it mean that Coelenterata are diploblastic? (Linked to SLO 3.4) 

9. What is the function of the gastrovascular cavity? (Linked to SLO 3.4) 

10. Why are coral reefs important in marine ecosystems? (Linked to SLO 3.6) 

Long-answer questions 

11. Describe the body forms and symmetry of Coelenterata. (Linked to SLO 3.3) 

12. Analyse the tissue organisation and specialised structures of Coelenterata. (Linked to SLO 

3.4) 

13. Evaluate the feeding, reproduction, and ecological significance of Coelenterata. (Linked to 

SLO 3.5 & 3.6) 

Answers to Concept Check Questions 3 

Objective questions 

Cnidaria. 

Cnidocytes. 

Medusa. 

Metagenesis. 

Reefs. 

Short-answer questions 

6. Simple aquatic animals with radial symmetry and stinging cells. 

7. Hydrozoa, Scyphozoa, Cubozoa, Anthozoa. 

8. Their bodies are formed from two germ layers with mesoglea in between. 

9. It functions in both digestion and circulation. 

10. They support biodiversity and stabilise coastal environments. 

Long-answer questions 

11. Basic response: Coelenterata exhibit polyp and medusa forms with radial symmetry. 

Value-added response: These forms allow interaction with the environment from all directions 

and alternation of generations. 

Basic response: They are diploblastic with ectoderm, endoderm, and mesoglea, and possess 

cnidocytes. 

Value-added response: Their gastrovascular cavity and nerve nets show early tissue and 

nervous system development. 

Basic response: They feed using tentacles, reproduce both sexually and asexually, and form 

coral reefs. 

Value-added response: They regulate plankton populations, provide habitats, and 

illustrate evolutionary transitions to complex animals. 

Answers to Pilot Questions 3 

Part 3.1 
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Cnidaria. 

Cnidocytes. 

They have two germ layers with mesoglea. 

Polyp and medusa. 

Anthozoa. 

Part 3.2 

Polyp and medusa. 

Radial symmetry. 

Diploblastic organisation. 

Cnidocytes. 

Digestion and circulation. 

Part 3.3 

Using tentacles and gastrovascular cavity. 

Digestion and circulation. 

Budding and sexual reproduction. 

Alternation of generations. 

They provide habitats and support biodiversity. 

References And Attributions 3 

Illustration placeholders suggested in Series 3: 

Figure 3.1 General features of Coelenterata 

Table 3.2 Major classes of Coelenterata and examples 

Figure 3.3 Body forms and symmetry of Coelenterata 

Box 3.4 Tissue organisation and specialised structures in Coelenterata 

Figure 3.5 Life cycle of Coelenterata 

Box 3.6 Ecological and evolutionary significance of Coelenterata 

AI prompt suggestions used for illustration placeholders: 

Diagram showing general features of Coelenterata. 

Table listing classes of Coelenterata with dominant body forms and examples. 

Diagram showing polyp and medusa forms with radial symmetry. 

Box listing tissue organisation and specialised structures. 

Diagram showing alternation of generations in Coelenterata. 

Box listing ecological and evolutionary significance of Coelenterata. 

Open Educational Resource (OER) search strings suggested: 

“general features of coelenterata diagram OER” 

“classification of coelenterata table OER” 
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“coelenterata polyp medusa radial symmetry diagram OER” 

“coelenterata tissue organisation cnidocytes gastrovascular cavity OER” 

“coelenterata life cycle alternation of generations diagram OER” 

“ecological evolutionary significance of coelenterata OER” 

General references (APA style): 

Hickman, C. P., Roberts, L. S., Keen, S. L., Larson, A., Eisenhour, D. J., & I’Anson, 

H. (2017). Integrated Principles of Zoology. McGraw-Hill Education. 

Barnes, R. D. (1987). Invertebrate Zoology. Saunders College Publishing. 

OER Commons. (n.d.). Coelenterata and invertebrate zoology resources. Retrieved 

from https://www.oercommons.org 

 

ZOO211 Series 4 Organisation And Life Processes Of 

Platyhelminths And Nematoda 

Part 4.1 General features and classification of Platyhelminths and Nematoda 

4.1.1 Definition and scope of Platyhelminths 

4.1.2 Definition and scope of Nematoda 

4.1.3 Major classes and representative examples 

Part 4.2 Morphology and organisation of Platyhelminths and Nematoda 

4.2.1 Body structure and adaptations of Platyhelminths 

4.2.2 Body structure and adaptations of Nematoda 

Part 4.3 Life processes and ecological significance 

4.3.1 Feeding, reproduction, and parasitism 

4.3.2 Role in ecosystems and impact on humans 

 

Introduction 

In the last Series, we explored the structural diversity of Coelenterata, focusing on their body 

forms, tissue organisation, and ecological importance. We now move on to two other important 

groups of invertebrates: Platyhelminths and Nematoda. These worms, though simple in structure, 

are highly significant due to their diverse life processes and their impact on both ecosystems and 

human health. 

The aim of this Series is to examine the organisation and life processes of Platyhelminths and 

Nematoda, enabling you to classify them, describe their morphology, and explain their biological 

and ecological roles. 

We shall commence this Series by exploring the general features and classification of 

Platyhelminths and Nematoda. Next, we will study their morphology and organisation, focusing 

https://www.oercommons.org/
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on body structure and adaptations. Finally, we will conclude by analysing their life processes, 

including feeding, reproduction, and parasitism, as well as their ecological significance and 

impact on humans. 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 

SLO 4.1 define Platyhelminths and explain their scope, 

SLO 4.2 define Nematoda and explain their scope, 

SLO 4.3 classify Platyhelminths and Nematoda into major groups with examples, 

SLO 4.4 describe the body structure and adaptations of Platyhelminths, 

SLO 4.5 describe the body structure and adaptations of Nematoda, 

SLO 4.6 analyse the feeding, reproduction, and parasitic strategies of Platyhelminths and 

Nematoda, and 

SLO 4.7 evaluate their ecological significance and impact on humans. 

 

4.1 General Features And Classification Of Platyhelminths And Nematoda 

4.1.1 Definition and scope of Platyhelminths 

Platyhelminths, commonly called flatworms, are bilaterally symmetrical, triploblastic animals 

with flattened bodies. They are acoelomates, meaning they lack a true body cavity, and their 

organs are embedded in solid tissue. Many are parasitic, such as tapeworms and flukes, while 

others are free-living, like planarians. Their scope of study includes their structural organisation, 

adaptations for parasitism, and their role in ecosystems and human health. 

 

Short description: Diagram showing general features of Platyhelminths (bilateral symmetry, 

flattened body, acoelomate structure). 
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Caption: Figure 4.1 General features of Platyhelminths 

 

Fill in the blank: Platyhelminths are bilaterally symmetrical, triploblastic animals with ______ 

bodies. 

4.1.2 Definition and scope of Nematoda 

Nematoda, also known as roundworms, are bilaterally symmetrical, triploblastic animals with 

elongated, cylindrical bodies. Unlike Platyhelminths, they are pseudocoelomates, meaning they 

possess a body cavity not fully lined by mesoderm. Their body is covered by a tough cuticle, 

which provides protection and support. Many nematodes are parasitic, such as Ascaris and 

Wuchereria, while others are free-living in soil and aquatic habitats. Their scope of study 

includes their structural diversity, parasitic adaptations, and ecological roles in nutrient cycling. 

 

Short description: Diagram showing general features of Nematoda (cylindrical body, 

pseudocoelom, cuticle covering). 
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Caption: Figure 4.2 General features of Nematoda 

 

Fill in the blank: Nematoda are pseudocoelomates, meaning they possess a body cavity not fully 

lined by ______. 

4.1.3 Major classes and representative examples 

Platyhelminths and Nematoda are classified into major groups based on their structural 

organisation and life processes: 

Platyhelminths: 

Class Turbellaria: Mostly free-living flatworms, e.g., Planaria. 

Class Trematoda: Parasitic flukes, e.g., Fasciola hepatica. 

Class Cestoda: Parasitic tapeworms, e.g., Taenia solium. 

Nematoda: 

Class Adenophorea: Mostly free-living nematodes, e.g., Trichuris. 

Class Secernentea: Includes many parasitic nematodes, e.g., Ascaris, Wuchereria. 

This classification highlights the diversity of these worms and their adaptations to free-living and 

parasitic lifestyles. 

Table 4.3 Major classes of Platyhelminths and Nematoda with examples 
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Phylum Class / Group Lifestyle Key Characteristics 
Representative 

Examples 

Platyhelminthes Turbellaria 
Free-living 

(mostly) 

Ciliated epidermis; 

protrusible pharynx; 

eyespots (ocelli). 

Planaria, Dugesia 

 Trematoda 
Parasitic 

(Flukes) 

Oral and ventral 

suckers; complex life 

cycles with snail 

intermediate hosts. 

Schistosoma 

(Blood fluke), 

Fasciola hepatica 

 Monogenea 
Parasitic 

(Ectoparasites) 

Found on gills/skin of 

fish; large posterior 

attachment organ 

(haptor). 

Gyrodactylus, 

Dactylogyrus 

 Cestoda 
Parasitic 

(Tapeworms) 

Segmented body 

(proglottids); scolex 

with hooks/suckers; 

no digestive tract. 

Taenia solium 

(Pork tapeworm), 

Echinococcus 

Nematoda Chromadorea 
Free-living / 

Parasitic 

Includes many soil-

dwellers and 

sophisticated 

plant/animal parasites. 

Caenorhabditis 

elegans, Ascaris 

lumbricoides 

 Enoplea 
Free-living / 

Parasitic 

Often found in 

freshwater/marine 

sediments; includes 

some "whipworms." 

Trichinella 

spiralis, Trichuris 

trichiura 

 

Fill in the blank: Tapeworms such as Taenia solium belong to the class ______. 

Pilot questions 4.1 

What are Platyhelminths commonly called? 

What type of body cavity do Platyhelminths possess? 

What protective covering is found in Nematoda? 
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Name the three major classes of Platyhelminths. 

Which class of Nematoda includes Ascaris and Wuchereria? 

 

4.2 Morphology And Organisation Of Platyhelminths And Nematoda 

4.2.1 Body structure and adaptations of Platyhelminths 

Platyhelminths are dorsoventrally flattened worms with bilateral symmetry. They are 

triploblastic, meaning they develop from three germ layers: ectoderm, mesoderm, and 

endoderm. However, they are acoelomates, lacking a true body cavity. Their body organisation 

includes a simple digestive system with a mouth but no anus, and a branched gastrovascular 

cavity for distributing nutrients. Many parasitic forms, such as tapeworms, have specialised 

adaptations including hooks and suckers for attachment, and a tegument that protects them from 

host digestive enzymes. 

 

Short description: Diagram showing body structure of Platyhelminths with flattened body, 

gastrovascular cavity, and attachment organs. 

Caption: Figure 4.4 Body structure of Platyhelminths 

 

Fill in the blank: Platyhelminths are acoelomates, meaning they lack a true ______. 

4.2.2 Body structure and adaptations of Nematoda 
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Nematoda are elongated, cylindrical worms with bilateral symmetry. They are 

pseudocoelomates, possessing a body cavity partially lined with mesoderm. Their body is 

covered by a tough, flexible cuticle, which is periodically shed during growth. The digestive 

system is complete, with a mouth and anus, allowing for efficient food processing. Many 

nematodes are parasitic and exhibit adaptations such as resistant eggs, specialised mouthparts, 

and the ability to survive in hostile environments. Free-living nematodes play important roles in 

soil fertility and nutrient recycling. 

 

Short description: Diagram showing body structure of Nematoda with cylindrical body, 

pseudocoelom, and complete digestive system. 

Caption: Figure 4.5 Body structure of Nematoda 

 

Fill in the blank: Nematoda possess a complete digestive system with both a ______ and an anus. 

Pilot questions 4.2 

What type of body cavity do Platyhelminths possess? 

Name one adaptation of parasitic Platyhelminths. 

What type of body cavity do Nematoda possess? 

What protective covering is found on the body of Nematoda? 

How does the digestive system of Nematoda differ from that of Platyhelminths? 

 

4.3 Life Processes And Ecological Significance Of Platyhelminths And 

Nematoda 
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4.3.1 Feeding, reproduction, and parasitism 

Platyhelminths exhibit diverse feeding strategies. Free-living forms such as planarians feed using 

a muscular pharynx that ingests food into a branched gastrovascular cavity. Parasitic forms, 

including flukes and tapeworms, absorb nutrients directly from their host’s body fluids through 

their specialised tegument. Reproduction in Platyhelminths is often hermaphroditic, with both 

sexual and asexual modes. Tapeworms, for example, produce vast numbers of eggs to ensure 

survival. 

Nematoda possess a complete digestive system with a mouth and anus, allowing efficient food 

processing. Free-living nematodes feed on bacteria, fungi, and organic matter, while parasitic 

species such as Ascaris and Wuchereria exploit host tissues and fluids. Reproduction is usually 

sexual, with separate sexes, and females often produce thousands of eggs. Their parasitic 

adaptations include resistant eggs, protective cuticles, and specialised mouthparts. 

 

Short description: Diagram showing feeding and reproductive adaptations of Platyhelminths and 

Nematoda. 

Caption: Figure 4.6 Feeding and reproductive adaptations of Platyhelminths and Nematoda 

 

Fill in the blank: Tapeworms absorb nutrients directly from their host’s body fluids through their 

specialised ______. 

4.3.2 Role in ecosystems and impact on humans 

Platyhelminths and Nematoda play important roles in ecosystems. Free-living flatworms 

contribute to nutrient recycling in aquatic habitats, while free-living nematodes are vital in soil 
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fertility and decomposition. However, parasitic species have significant impacts on humans and 

animals. Flukes cause diseases such as liver fluke infection, while tapeworms can lead to 

malnutrition. Parasitic nematodes such as Wuchereria bancrofti cause elephantiasis, and Ascaris 

infections are common in areas with poor sanitation. Despite their harmful effects, nematodes 

also benefit agriculture by controlling pest populations and recycling nutrients. 

Box 4.7 Ecological and human significance of Platyhelminths and Nematoda 

 

 

Feature Platyhelminthes Nematoda 

Primary Habitat 
Aquatic (marine/freshwater) or host 

bodies. 

Ubiquitous (soil, water, every living 

tissue). 

Feeding 

Strategy 

Predatory (free-living) or 

Absorptive (parasitic). 

Bacterial feeders, fungal feeders, or 

piercers. 

Agricultural 

Role 

Minimal (mostly livestock 

parasites). 

Major: Both beneficial (cycling) and 

destructive (pests). 

Global Health 

Load 

High (Schistosomiasis, 

Tapeworms). 

Extreme: (Hookworms, Ascariasis, 

Filariasis). 

 

Fill in the blank: The parasitic nematode Wuchereria bancrofti causes the disease known as 

______. 

Pilot questions 4.3 

How do free-living Platyhelminths feed? 

What is the main reproductive strategy of tapeworms? 

How do free-living nematodes contribute to soil fertility? 

Name one disease caused by parasitic Platyhelminths. 

Which parasitic nematode causes elephantiasis? 

 

Series Summary 
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This Series examined the organisation and life processes of Platyhelminths and Nematoda, two 

important groups of invertebrates with significant ecological and human relevance. We began by 

defining and classifying both groups, highlighting their major classes and representative 

examples. Then, we explored their morphology and organisation, focusing on the flattened, 

acoelomate structure of Platyhelminths and the cylindrical, pseudocoelomate body of Nematoda. 

Finally, we analysed their life processes, including feeding, reproduction, and parasitism, and 

concluded with their ecological roles and impacts on humans. 

By completing this Series, you should now be able to define and classify Platyhelminths and 

Nematoda, describe their body structures and adaptations, analyse their feeding and reproductive 

strategies, and evaluate their ecological significance and human impact. These achievements 

align directly with the Series Learning Outcomes, equipping you with a clear understanding of 

these worm groups within invertebrate zoology. 

Glossary of Terms 

Acoelomate: An organism without a true body cavity. 

Ascaris: A parasitic nematode that infects the human intestine. 

Cestoda: Class of Platyhelminths including tapeworms. 

Cuticle: Tough, flexible outer covering of nematodes. 

Elephantiasis: Disease caused by parasitic nematodes such as Wuchereria bancrofti. 

Fasciola hepatica: A parasitic liver fluke belonging to Trematoda. 

Gastrovascular cavity: Branched cavity in Platyhelminths used for digestion and nutrient 

distribution. 

Hooks and suckers: Attachment organs in parasitic Platyhelminths. 

Nematoda: Roundworms with cylindrical bodies and pseudocoelom. 

Pseudocoelomate: An organism with a body cavity partially lined by mesoderm. 

Tegument: Protective outer layer in parasitic Platyhelminths. 

Turbellaria: Class of mostly free-living Platyhelminths such as planarians. 

Concept Check Questions 4 

Objective questions 

Platyhelminths are bilaterally symmetrical, triploblastic animals with ______ bodies. (Linked 

to SLO 4.1) 

Nematoda are pseudocoelomates, meaning their body cavity is not fully lined by ______. 

(Linked to SLO 4.2) 

Tapeworms such as Taenia solium belong to the class ______. (Linked to SLO 4.3) 

Platyhelminths are ______, meaning they lack a true body cavity. (Linked to SLO 4.4) 

The parasitic nematode Wuchereria bancrofti causes the disease known as ______. (Linked 

to SLO 4.7) 

Short-answer questions 

6. Define Platyhelminths. (Linked to SLO 4.1) 

7. Define Nematoda. (Linked to SLO 4.2) 



 

 LA-NET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS 

8. Name the three major classes of Platyhelminths. (Linked to SLO 4.3) 

9. What protective covering is found in Nematoda? (Linked to SLO 4.5) 

10. Give one ecological role of free-living nematodes. (Linked to SLO 4.7) 

Long-answer questions 

11. Describe the body structure and adaptations of Platyhelminths. (Linked to SLO 4.4) 

12. Analyse the body structure and adaptations of Nematoda. (Linked to SLO 4.5) 

13. Evaluate the feeding, reproduction, and ecological significance of Platyhelminths and 

Nematoda. (Linked to SLO 4.6 & 4.7) 

Answers to Concept Check Questions 4 

Objective questions 

Flattened. 

Mesoderm. 

Cestoda. 

Acoelomates. 

Elephantiasis. 

Short-answer questions 

6. Bilaterally symmetrical, triploblastic, flattened worms without a true body cavity. 

7. Cylindrical, bilaterally symmetrical worms with a pseudocoelom and cuticle covering. 

8. Turbellaria, Trematoda, Cestoda. 

9. Cuticle. 

10. They recycle nutrients and enhance soil fertility. 

Long-answer questions 

11. Basic response: Platyhelminths are flattened, acoelomate worms with a branched 

gastrovascular cavity. 

Value-added response: Parasitic forms have hooks, suckers, and teguments for attachment and 

protection. 

Basic response: Nematoda are cylindrical, pseudocoelomate worms with a complete 

digestive system. 

Value-added response: Their cuticle, resistant eggs, and specialised mouthparts are key 

adaptations for survival. 

Basic response: Platyhelminths absorb nutrients or use a pharynx, while nematodes have 

complete digestion; both reproduce prolifically. 

Value-added response: They play ecological roles in nutrient cycling but also cause 

diseases such as fluke infections and elephantiasis. 

Answers to Pilot Questions 4 

Part 4.1 
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Flatworms. 

Acoelomates. 

Cuticle. 

Turbellaria, Trematoda, Cestoda. 

Secernentea. 

Part 4.2 

Acoelomates. 

Hooks and suckers. 

Pseudocoelomates. 

Cuticle. 

Nematoda have a complete digestive system with mouth and anus, unlike Platyhelminths. 

Part 4.3 

Using a muscular pharynx and gastrovascular cavity. 

Producing vast numbers of eggs. 

By decomposing organic matter and recycling nutrients. 

Liver fluke infection. 

Wuchereria bancrofti. 
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In the last Series, we examined the organisation and life processes of Platyhelminths and 

Nematoda, focusing on their structural adaptations and ecological importance. We now turn our 

attention to four lesser-known but fascinating groups of invertebrates: Entoprocta, Nemertinea, 

Acanthocephala, and Rotifera. Although small and often overlooked, these groups provide 

important insights into evolutionary relationships and ecological balance. 

The aim of this Series is to introduce you to the taxonomy and evolutionary significance of 

Entoprocta, Nemertinea, Acanthocephala, and Rotifera, enabling you to classify them, describe 

their morphology, and explain their roles in ecosystems and evolutionary history. 

We shall commence this Series by exploring the general features and classification of these 

groups. Next, we will study their morphology and organisation, focusing on body structures and 

adaptations. Finally, we will conclude by analysing their evolutionary significance and 

ecological roles, highlighting their contributions to biodiversity and scientific understanding. 

Series Learning Outcomes 

Upon completing this Series, you should be able to: 

SLO 5.1 define Entoprocta and explain their scope, 

SLO 5.2 define Nemertinea and explain their scope, 

SLO 5.3 define Acanthocephala and explain their scope, 

SLO 5.4 define Rotifera and explain their scope, 

SLO 5.5 classify Entoprocta, Nemertinea, Acanthocephala, and Rotifera into major groups 

with examples, 

SLO 5.6 describe the body structure and adaptations of Entoprocta, Nemertinea, 

Acanthocephala, and Rotifera, 

SLO 5.7 analyse the evolutionary significance of these groups, and 

SLO 5.8 evaluate their ecological roles and impact on ecosystems. 

 

5.1 General Features And Classification Of Entoprocta, Nemertinea, 

Acanthocephala, And Rotifera 

5.1.1 Definition and scope of Entoprocta 

Entoprocta are small, sessile aquatic animals that live attached to substrates such as rocks, 

shells, or algae. They are characterised by a crown of tentacles surrounding both the mouth and 

anus, a feature that distinguishes them from similar groups. Entoprocts are mostly colonial, 

although some species are solitary. Their scope of study includes their structural simplicity, 

feeding mechanisms, and evolutionary links to other lophophorate groups. 

 

Short description: Diagram showing general features of Entoprocta with tentacle crown and 

sessile body. 
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Caption: Figure 5.1 General features of Entoprocta 

 

Fill in the blank: Entoprocta are sessile animals characterised by a crown of ______ surrounding 

the mouth and anus. 

5.1.2 Definition and scope of Nemertinea 

Nemertinea, also known as ribbon worms, are elongated, soft-bodied animals with bilateral 

symmetry. They are notable for possessing a unique eversible proboscis housed in a fluid-filled 

cavity called the rhynchocoel, which they use for capturing prey. Most are free-living predators 

in marine environments, although some species inhabit freshwater or terrestrial habitats. Their 

scope of study includes their advanced body organisation compared to simpler worms and their 

role in understanding early coelomate evolution. 

 

Short description: Diagram showing general features of Nemertinea with elongated body and 

eversible proboscis. 
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Caption: Figure 5.2 General features of Nemertinea 

 

Fill in the blank: Nemertinea possess a unique eversible ______ used for capturing prey. 

5.1.3 Definition and scope of Acanthocephala 

Acanthocephala, commonly called spiny-headed worms, are obligate parasites of vertebrates. 

They are characterised by a retractable proboscis armed with hooks, which they use to attach to 

the intestinal walls of their hosts. They lack a digestive system and absorb nutrients directly 

through their body surface. Their scope of study includes their parasitic adaptations, complex life 

cycles involving intermediate hosts, and their impact on animal and human health. 

 

Short description: Diagram showing general features of Acanthocephala with spiny proboscis 

and parasitic body form. 
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Caption: Figure 5.3 General features of Acanthocephala 

 

Fill in the blank: Acanthocephala are characterised by a retractable ______ armed with hooks. 

5.1.4 Definition and scope of Rotifera 

Rotifera are microscopic aquatic animals named after their wheel-like corona of cilia, which 

they use for locomotion and feeding. They are pseudocoelomates with a complete digestive 

system and exhibit remarkable diversity in freshwater habitats. Rotifers are important in 

ecological studies because they form a crucial part of plankton communities and serve as 

indicators of water quality. Their scope of study includes their structural organisation, 

reproductive strategies, and ecological importance. 

 

Short description: Diagram showing general features of Rotifera with corona of cilia and 

pseudocoelomate body. 
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Caption: Figure 5.4 General features of Rotifera 

 

Fill in the blank: Rotifera are named after their wheel-like ______ of cilia. 

5.1.5 Major classes and representative examples 

These groups are classified into major classes based on structural organisation and lifestyle: 

Entoprocta: Mostly colonial forms such as Pedicellina. 

Nemertinea: Free-living ribbon worms such as Lineus. 

Acanthocephala: Parasitic worms such as Macracanthorhynchus. 

Rotifera: Includes classes such as Monogononta (e.g., Brachionus) and Bdelloidea (e.g., 

Philodina). 

This classification highlights the diversity of these groups and their adaptations to different 

ecological niches. 

Table 5.5 Major classes of Entoprocta, Nemertinea, Acanthocephala, and Rotifera with 

examples 
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Phylum Major Class/Group Key Characteristics 
Representative 

Examples 

Rotifera Monogononta 

Mostly freshwater; 

females produce two 

types of eggs; reduced or 

absent males. 

Brachionus, Keratella 

 Bdelloidea 

Exclusively 

parthenogenetic (no 

males); highly resistant to 

desiccation. 

Philodina, Rotaria 

 Seisonidea 

Primitive; marine; 

commensal on the gills of 

crustaceans (Leptostraca). 

Seison 

Nemertinea Anopla 

Proboscis lacks a stylet 

(piercing barb); mouth is 

posterior to the brain. 

Lineus longissimus 

(Bootlace worm), 

Cerebratulus 

 Enopla 

Proboscis usually armed 

with one or more stylets; 

mouth is anterior to the 

brain. 

Prostoma (freshwater), 

Paranemertes 

Acanthocephala Archiacanthocephala 

Parasites of birds and 

mammals; intermediate 

hosts are usually insects 

or myriapods. 

Macracanthorhynchus 

hirudinaceus (Giant 

thorny-headed worm) 

 Palaeacanthocephala 

Parasites of fish, birds, 

and mammals; 

intermediate hosts are 

usually aquatic 

crustaceans. 

Polymorphus, 

Corynosoma 
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Phylum Major Class/Group Key Characteristics 
Representative 

Examples 

 Eoacanthocephala 

Parasites of fish and 

occasionally turtles; 

intermediate hosts are 

small crustaceans 

(ostracods). 

Neoechinorhynchus 

Entoprocta Pedicellinida 

Colonial; stalks are 

attached to a common 

creeping stolon. 

Pedicellina, Barentsia 

 Loxosomatida 

Solitary; often commensal 

on other invertebrates 

(sponges/polychaetes). 

Loxosoma, Loxosomella 

 

Fill in the blank: Rotifers such as Brachionus belong to the class ______. 

Pilot questions 5.1 

What structural feature distinguishes Entoprocta from similar groups? 

What unique organ is found in Nemertinea? 

How do Acanthocephala attach to their hosts? 

What structure gives Rotifera their name? 

Give one representative example of each group. 

 

5.2 Morphology And Organisation Of Entoprocta, Nemertinea, 

Acanthocephala, And Rotifera 

5.2.1 Body structure and adaptations of Entoprocta 

Entoprocts are minute, sessile organisms with a cup-shaped body. They possess a crown of 

ciliated tentacles used for feeding and respiration. The tentacles create water currents that draw 

food particles towards the mouth, while waste is expelled through the anus located within the 

tentacle crown. Most entoprocts are colonial, with individuals connected by stolons. Their 

adaptations include a simple body plan suited for filter feeding and attachment to substrates. 
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Short description: Diagram showing body structure of Entoprocta with tentacle crown and 

colonial organisation. 

Caption: Figure 5.6 Body structure of Entoprocta 

 

Fill in the blank: Entoprocts feed using a crown of ______ that create water currents. 

5.2.2 Body structure and adaptations of Nemertinea 

Nemertinea, or ribbon worms, have elongated, unsegmented bodies with bilateral symmetry. 

They are distinguished by their eversible proboscis housed in a rhynchocoel, which is used to 

capture prey. Their body wall contains circular and longitudinal muscles, enabling them to move 

with flexibility. Nemertines possess a complete digestive system and a closed circulatory system, 

which is more advanced than that of simpler worms. Their adaptations include predatory feeding 

strategies and the ability to extend their proboscis rapidly to immobilise prey. 

 

Short description: Diagram showing body structure of Nemertinea with proboscis and 

rhynchocoel. 
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Caption: Figure 5.7 Body structure of Nemertinea 

 

Fill in the blank: The unique feeding organ of Nemertinea is the ______ housed in a 

rhynchocoel. 

5.2.3 Body structure and adaptations of Acanthocephala 

Acanthocephala are parasitic worms characterised by a retractable proboscis armed with hooks. 

Their body is cylindrical and lacks a digestive system, as they absorb nutrients directly through 

their tegument. The proboscis enables firm attachment to the intestinal walls of their hosts. They 

have complex reproductive systems, with separate sexes and prolific egg production to ensure 

transmission through intermediate hosts. Their adaptations include specialised attachment organs 

and nutrient absorption mechanisms suited for parasitism. 

 

Short description: Diagram showing body structure of Acanthocephala with spiny proboscis and 

tegument. 
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Caption: Figure 5.8 Body structure of Acanthocephala 

 

Fill in the blank: Acanthocephala lack a digestive system and absorb nutrients through their 

______. 

5.2.4 Body structure and adaptations of Rotifera 

Rotifera are microscopic pseudocoelomates with a complete digestive system. They are named 

after their corona, a wheel-like structure of cilia used for locomotion and feeding. Rotifers 

possess a muscular pharynx called the mastax, which contains jaws for grinding food. Their body 

is covered by a cuticle and divided into head, trunk, and foot regions. They reproduce through 

both sexual and parthenogenetic methods, allowing rapid population growth. Their adaptations 

include resilience in harsh environments and the ability to survive desiccation. 

 

Short description: Diagram showing body structure of Rotifera with corona, mastax, and 

pseudocoelom. 
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Caption: Figure 5.9 Body structure of Rotifera 

 

Fill in the blank: The muscular pharynx of Rotifera, used for grinding food, is called the ______. 

Pilot questions 5.2 

What feeding structure is found in Entoprocta? 

What unique organ distinguishes Nemertinea from other worms? 

How do Acanthocephala obtain nutrients without a digestive system? 

What is the function of the mastax in Rotifera? 

Name one adaptation that enables Rotifera to survive harsh environments. 

 

5.3 Evolutionary Significance And Ecological Roles Of Entoprocta, 

Nemertinea, Acanthocephala, And Rotifera 

5.3.1 Evolutionary relationships and significance 

Entoprocta, Nemertinea, Acanthocephala, and Rotifera occupy important positions in the 

evolutionary history of invertebrates. Entoprocta are considered closely related to Bryozoa, and 

their tentacle crown arrangement provides insights into the evolution of lophophorate groups. 

Nemertinea are significant because they exhibit more advanced features than simpler worms, 

such as a closed circulatory system and a proboscis, suggesting evolutionary steps towards 

coelomate organisation. Acanthocephala highlight the evolutionary adaptations of parasitism, 

with their loss of a digestive system and development of specialised attachment organs. 
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Rotifera, with their pseudocoelom and complete digestive system, demonstrate evolutionary 

innovations in microscopic animals, including resilience and reproductive diversity. 

 

Short description: Diagram showing evolutionary relationships among Entoprocta, Nemertinea, 

Acanthocephala, and Rotifera. 

Caption: Figure 5.10 Evolutionary relationships of Entoprocta, Nemertinea, 

Acanthocephala, and Rotifera 

 

Fill in the blank: Nemertinea are significant because they possess a closed ______ system, unlike 

simpler worms. 

5.3.2 Ecological roles and impact on ecosystems 

These groups also play diverse ecological roles. Entoprocta contribute to aquatic ecosystems as 

filter feeders, helping maintain water quality. Nemertinea are predators that regulate populations 

of smaller invertebrates, thus maintaining ecological balance. Acanthocephala, though parasitic, 

influence host population dynamics and can serve as indicators of ecosystem health. Rotifera are 

crucial components of plankton communities, forming a link in aquatic food chains and serving 

as bioindicators of water quality. Collectively, these groups highlight the importance of even 

small or parasitic organisms in maintaining biodiversity and ecosystem stability. 

Box 5.11 Ecological roles of Entoprocta, Nemertinea, Acanthocephala, and Rotifera 
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Phylum Primary Tectonic / Habitat Trophic Role 

Rotifera Freshwater / Moist Soil Primary Consumer / Decomposer 

Nemertinea Benthic Marine / Estuarine Secondary/Tertiary Predator 

Acanthocephala Internal (Endoparasitic) Parasitic Regulator 

Entoprocta Benthic Marine (Sessile) Suspension Feeder 

 

Fill in the blank: Rotifera are important components of ______ communities, linking 

microscopic life to higher trophic levels. 

Pilot questions 5.3 

What evolutionary feature makes Nemertinea more advanced than simpler worms? 

How do Acanthocephala demonstrate evolutionary adaptations to parasitism? 

What ecological role do Entoprocta play in aquatic ecosystems? 

Why are Rotifera considered important in plankton communities? 

How can parasitic groups such as Acanthocephala serve as indicators of ecosystem health? 

 

Series Summary 

This Series focused on the taxonomy and evolutionary significance of Entoprocta, Nemertinea, 

Acanthocephala, and Rotifera, four lesser-known but important groups of invertebrates. We 

began by examining their general features and classification, highlighting distinctive traits such 

as the tentacle crown of Entoprocta, the proboscis of Nemertinea, the spiny proboscis of 

Acanthocephala, and the ciliated corona of Rotifera. Then, we explored their morphology and 

organisation, noting structural adaptations for feeding, locomotion, and parasitism. Finally, we 

analysed their evolutionary relationships and ecological roles, emphasising their contributions to 

biodiversity, ecosystem balance, and scientific understanding. 

By completing this Series, you should now be able to define and classify these groups, describe 

their body structures and adaptations, analyse their evolutionary significance, and evaluate their 

ecological roles. These achievements align directly with the Series Learning Outcomes, 

equipping you with a deeper appreciation of their place in invertebrate zoology. 

Glossary of Terms 
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Acanthocephala: Parasitic worms with a retractable proboscis armed with hooks. 

Corona: Wheel-like ciliated structure in Rotifera used for feeding and locomotion. 

Entoprocta: Small sessile aquatic animals with a tentacle crown surrounding both mouth and 

anus. 

Mastax: Muscular pharynx in Rotifera containing jaws for grinding food. 

Nemertinea: Ribbon worms with an eversible proboscis housed in a rhynchocoel. 

Proboscis: Elongated feeding organ found in Nemertinea and Acanthocephala. 

Rhynchocoel: Fluid-filled cavity housing the proboscis in Nemertinea. 

Rotifera: Microscopic pseudocoelomate animals with complete digestive systems and 

diverse reproductive strategies. 

Stolon: Connecting structure in colonial Entoprocta linking individuals. 

Tegument: Protective outer covering in parasitic Acanthocephala used for nutrient 

absorption. 

Concept Check Questions 5 

Objective questions 

Entoprocta are characterised by a crown of ______ surrounding the mouth and anus. (Linked 

to SLO 5.1) 

Nemertinea possess a unique eversible ______ housed in a rhynchocoel. (Linked to SLO 5.2) 

Acanthocephala lack a digestive system and absorb nutrients through their ______. (Linked 

to SLO 5.3) 

Rotifera are named after their wheel-like ______ of cilia. (Linked to SLO 5.4) 

Rotifers such as Brachionus belong to the class ______. (Linked to SLO 5.5) 

Short-answer questions 

6. Define Entoprocta. (Linked to SLO 5.1) 

7. Define Nemertinea. (Linked to SLO 5.2) 

8. What structural feature distinguishes Acanthocephala? (Linked to SLO 5.3) 

9. What is the function of the mastax in Rotifera? (Linked to SLO 5.6) 

10. Why are Rotifera considered important in aquatic ecosystems? (Linked to SLO 5.8) 

Long-answer questions 

11. Describe the body structure and adaptations of Entoprocta, Nemertinea, Acanthocephala, and 

Rotifera. (Linked to SLO 5.6) 

12. Analyse the evolutionary significance of these groups. (Linked to SLO 5.7) 

13. Evaluate their ecological roles and impact on ecosystems. (Linked to SLO 5.8) 

Answers to Concept Check Questions 5 

Objective questions 

Tentacles. 

Proboscis. 

Tegument. 
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Corona. 

Monogononta. 

Short-answer questions 

6. Small sessile aquatic animals with tentacle crowns. 

7. Ribbon worms with bilateral symmetry and an eversible proboscis. 

8. Retractable proboscis armed with hooks. 

9. Grinding food particles during digestion. 

10. They form part of plankton communities and act as bioindicators of water quality. 

Long-answer questions 

11. Basic response: Entoprocta have tentacle crowns, Nemertinea possess proboscises, 

Acanthocephala have spiny proboscises, and Rotifera have coronas and mastaxes. 

Value-added response: Each group shows adaptations for feeding, locomotion, or parasitism, 

reflecting evolutionary diversity. 

Basic response: They illustrate evolutionary steps from simple to more complex body 

organisation. 

Value-added response: Nemertinea show coelomate features, Rotifera demonstrate 

resilience, and Acanthocephala highlight parasitic evolution. 

Basic response: Entoprocta filter feed, Nemertinea regulate prey populations, 

Acanthocephala affect host dynamics, and Rotifera contribute to plankton. 

Value-added response: Collectively, they maintain biodiversity, serve as ecological 

indicators, and provide insights into evolutionary pathways. 

Answers to Pilot Questions 5 

Part 5.1 

Tentacle crown. 

Proboscis. 

With a spiny proboscis. 

Corona of cilia. 

Pedicellina, Lineus, Macracanthorhynchus, Brachionus. 

Part 5.2 

Tentacle crown. 

Proboscis in rhynchocoel. 

Through tegument absorption. 

Grinding food. 

Ability to survive desiccation. 

Part 5.3 

Closed circulatory system. 
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Loss of digestive system and development of hooks. 

Filter feeding. 

They form part of plankton communities. 

By reflecting host population health. 

References And Attributions 5 

Illustration placeholders suggested in Series 5: 

Figure 5.1 General features of Entoprocta 

Figure 5.2 General features of Nemertinea 

Figure 5.3 General features of Acanthocephala 

Figure 5.4 General features of Rotifera 

Table 5.5 Major classes of Entoprocta, Nemertinea, Acanthocephala, and Rotifera 

with examples 

Figure 5.6 Body structure of Entoprocta 

Figure 5.7 Body structure of Nemertinea 

Figure 5.8 Body structure of Acanthocephala 

Figure 5.9 Body structure of Rotifera 

Figure 5.10 Evolutionary relationships of Entoprocta, Nemertinea, Acanthocephala, 

and Rotifera 

Box 5.11 Ecological roles of Entoprocta, Nemertinea, Acanthocephala, and Rotifera 
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Diagrams showing general features and body structures of each group. 

Table listing major classes with examples. 

Diagram showing evolutionary relationships. 

Box listing ecological roles. 

Open Educational Resource (OER) search strings suggested: 

“general features of entoprocta diagram OER” 

“general features of nemertinea diagram OER” 

“general features of acanthocephala diagram OER” 
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“evolutionary relationships entoprocta nemertinea acanthocephala rotifera diagram 

OER” 

“ecological roles entoprocta nemertinea acanthocephala rotifera OER” 
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