Answers to review questions – chapter 38

1.
List the main features that characterise members of the animal kingdom compared with those from the other eukaryotic kingdoms. What are the advantages of multicellularity for animals? (pp. 933–934)

Basic characteristics of animals include multicellularity, embryonic development where a multicellular individual develops from a single-celled zygote, and the ability to produce gametes in specialised multicellular gonads. Animals are usually diploid and are also heterotrophic and motile during some part of their life cycle.

The primary advantage of multicellularity is specialisation by types of cells or groups of cells to perform specific functions such as feeding, reproduction or movement.

2.
What phylum is characterised by nematocysts? Describe the structure and function of these cells. Name one Australian marine animal that is dangerous to humans because of its nematocysts. (pp. 938–939)
Nematocysts are the specialised stinging organelles found in the phylum Cnidaria. They may be used in defence or prey capture. Nematocysts are produced in cells called cnidocytes. The basic structure of the nematocyst is a thread, often barbed, contained within a capsule. The thread is eversible and, in some forms, a toxin is passed down the hollow thread into the animal being attacked. The sea wasp Chironex fleckeri is an Australian species of Cnidaria that is dangerous to humans because of its stinging nematocysts.

3.
List the characteristics that would enable you to identify an animal as a sponge. (pp. 936–937)
Sponges are multicellular organisms that do not have tissues or organs, and lack a gut, mouth, circulatory system and nervous system. They are comprised of chanocyte, pinacocyte and amoebocyte cells. They have a calcium carbonate or silica skeleton of spicules, or fibres of coarse collagenous proteinaceous spongin. Sponges are filter feeders.

4.
What is meant by a symbiotic relationship? How are corals and zoochlorellae symbiotic? 
(pp. 938–939)

Symbiosis involves two organisms living in close association and at least one of them benefits while neither is harmed. Zoochlorellae are tiny dinoflagellates living within the tissues of some types of corals. They are autotrophic and produce organic carbon compounds in photosynthesis, thereby creating food for the polyps. They are also believed to increase the rate of secretion of the mineral skeleton of the polyps, but the process involved is not yet fully described.

5.
Figure 38.14 shows the life cycle of the cnidarian Obelia. What part of the life cycle reproduces sexually and what part reproduces asexually? (p. 942)

The male and female medusae reproduce sexually. The colony of polyps reproduces asexually.

6.
What is meant by the term ‘diploblastic’? Give an example of an animal illustrating this term. (p. 938)

The term diploblastic refers to an organism with a body wall in two cellular layers—an ectoderm and an endoderm. Cnidarians are diploblastic, e.g. corals.

7.
What do the terms ‘protostome’ and ‘deuterostome’ refer to? Of the following animals, which are protostomes and which are deuterostomes: starfish, nemertines, flatworms, humans? 
(pp. 934–935)

Distinctions based on events that occur early in the embryological development of animals are often useful indicators of phylogenetic relationships. This is because major changes in these early stages are likely to lead to death, so animals with similar early embryonic development are likely to be broadly related. In protostomes, the blastopore of the embryo ultimately develops into the mouth. Cell division in the early embryonic stages follows a pattern known as spiral cleavage. Furthermore, the fates of various parts of the embryo are fixed at a very early stage. This is known as determinate development. If a coelom is present, it arises by splits in the mesoderm.

In deuterostomes, the anus forms at the blastopore and early cell division follows radial cleavage. Individual cells do not have a fixed fate until late in embryonic development, so they are said to show indeterminate development. In most cases, the coelom arises from outpocketings of the embryonic gut. 

Starfish and humans are deuterostomes; nemertines and flatworms are protostomes.

8.
Explain the structure and function of a flatworm flame cell. (p. 945)

Flame cells are best developed in freshwater flatworms, which may need to remove excess water entering the body. Flame cells are situated at the ends of tubules that form a network throughout the flatworm body. The flame cells contain tufts of cilia which, when beating, resemble a flickering flame. The beating of the cilia moves fluid along the tubule to the excretory pore.

9.
Phylum Platyhelminthes are called flatworms. Some are free-living and others are parasites. What are the advantages of a flat body shape, giving examples? (pp. 945–950)

Free-living flatworms belong to the class Turbellaria. The classes Monogenea, Trematoda and Cestoda are all parasitic. All these groups lack circulatory or respiratory systems, relying instead on diffusion over the body surface (aided by their flat shape to increase the SA:V ratio) and, in the case of the Monogenea and the Trematoda, their branching guts. The parasitic tapeworms (Class Cestoda) have no gut at all and rely on diffusion over the body surface for nutrition, respiration and circulation.
10.
In what ways are nemertean worms similar to turbellarians? How do they differ? (p. 950)

Nemerteans and turbellarian flatworms share several common features including: protostome development, acoelomate body structure, flame cells, ciliated epidermis, dorsoventral flattening and a similar nervous system. 

However, there are also significant differences. Nemerteans have a unique eversible anterior proboscis used in feeding, which connects to an invagination of the ectodermis known as a rhynchocoel. They also have long, slender bodies, two openings to the digestive tract (mouth and anus) and a limited closed circulatory system.

