
 

 
 

REPRODUCTION & BIODIVERSITY OF ANIMALS      20 MARCH 2013 

Lesson Description 
In this lesson, we revise:  
 

 How flowers are adapted for reproduction 

 The body plans of invertebrates 

 The importance of the invertebrates to the environment 

Key Concepts 
Structure of the Flower 

 

(Solutions for all Life Sciences, Macmillan, p71) 

 

 Parts of the flower arranged in whorls (concentric circles) 

 The whorls are found on the receptacle which is the enlarged tip of the stalk (peduncle) 

 The outermost whorl (petals) protects the inner whorls and attracts pollinators.  

 The two inner whorls are the fertile parts of the flower. 

 The stamen or male part (androecium) is made up of the anther and the filament. The 

anther produces the spores which in turn produce the male gametes 

 The central whorl (pistil) is the female whorl and it is the most protected structure. It 

comprises the stigma and the style which lead down to the ovary 

Adaptations for Pollination:  Wind 

Wind pollinated flowers must produce pollen that can be transported great distances in air 

currents. Because they must travel so far, the flower produces large amounts of pollen.   

 Pollen is smooth and light and not sticky  

 No need to attract pollinators so flowers have the following characteristics: 

o Small, dull and inconspicuous (not easily noticed) 

o Stigmas are sticky and found below the stamens 

o Papery bracts surround the flower helping it to catch the pollen 

o Anthers are large to produced enormous numbers of pollen 

 The flowers are most commonly homosporous 

 



 

 
 

 

Adaptations for Pollination:  Insects 

The animal pollinators need to be attracted to the flowers.  Most of the adaptations of the flowers 

therefore are to attract the pollinator and to ‘glue’ the pollen to the pollinator. 

 The petals are light in colour (white, blue or yellow) because insects see ultra-violet 

wavelengths of light. The dark centre of the flower is what the insect aims for. 

 A sugary, water-like liquid called nectar is produced, which the insects eat, along with the 

pollen. 

 Flower has a landing area for the insect to land.  The flowers can be broad or narrow 

depending on the pollinators. 

 The anthers are arranged near the landing area so that when the insect lands, the sticky 

pollen sticks to the legs and body of the insect. 

 Flowers release fragrances. Some flowers produce pleasant fragrances and others can smell 

like rotting meat.   

 Insect pollinated flowers are usually heterosporous.   

Adaptations for Pollination:  Birds 

Birds see the colour red and will feed off the nectar produced by the flowers. As such, most of the bird 

pollinated flowers are red or shades of red and orange. 

 The flowers have a tube shape for the beaks of the birds to fit into. 

 The anthers of the flower extend beyond the petals so that the pollen will stick to the feathers 

of the bird when it feeds. 

 The stigma is sticky and is also beyond the petals to capture the pollen from another flower 

off the facial feathers of the bird 

 The ovules need extra protection from the beak of the bird 

 

Various defence mechanisms have been developed to prevent nectar-robbing 

Questions  

Question 1 

The following drawing represents a flower of an angiosperm.   

 

(image taken from http://okc.cc.ok.us)  

http://okc.cc.ok.us/


 

 
 

Answer the following questions: 
 

a.) Provide one reason why the plant that this flower belongs to is classified as an  
Angiosperm          (2) 

b.) What is the common name given to the part labelled 8?     (1) 
c.) Write down the number of the structure in which the female gamete is produced.  (1) 
d.) Write down the numbers of the parts which represent the androecium.   (2) 
e.) Which number refers to the whorl which is important for insect pollination?  (1) 
f.) Is this flower likely to be self-pollinated or cross-pollinated? Provide a reason  

for your answer.          (3) 
g.) Which number represents the receptacle?      (1) 
h.) Which number represents the part that will develop in to: 

i. A seed          (1) 
ii. A fruit          (1) 

Key Concepts 
Symmetry of Body Plans 

Types of Symmetry found in the body plans of animals: 

 

(Solutions for all Life Sciences, Macmillan, p91) 

 

 There are three types of symmetry: 
1. Assymmetry – the body cannot be divided into half no matter which why it is divided 

2. Radial symmetry – the body parts repeat around the centre of the body. 

3. Bilateral symmetry – a single plan of symmetry that produces mirror halves. 

 

Cephalisation of Invertebrates 

Cephalisation refers to how developed the neuro-system is.  The more complex the organism becomes, 

the more the nervous tissue develops and specialises. 

 

Porifera and cnidaria do not require complex sense organs as they do not move.  Organisms with 

bilateral symmetry that move in a forward direction have complex nervous tissue (brain) and sense 

organs in the anterior region of the body. 



 

 
 

Tissue Layers 

 
 

 All animals start from a single fertilised egg into a multi-celled embryo.  

 At a certain stage of development the cells start to move into different layers and start to 

differentiate. 

 In most of the organisms, but not all, all three layers start to appear. 

o Endoderm 

o Mesoderm 

o Ectoderm 

Openings in the Gut 

 The first type of gut has one opening for both the intake of food and the excretion of waste. 

 The second gut is a through gut. This gut has two openings. One for ingestion and one for 

excretion. 

  



 

 
 

Questions  

Question 1 

(Adapted from Solutions for All, Macmillan pg 109) 

Consider the table below and compare the body plans of the different phyla that you have learnt about. 
            (36) 
 

 

Key Concepts 

Body Plans 

Porifera – Sponge 

 Body plan: 
o Asymmetrical with two layers (epidermis and an inner layer)  
o Acoelomate  
o No cephalisation 
o No blood system to speak of 

 Importance of Porifera:  

In their environment, sponges form part of a habitat for many organisms. They also act as filters 
removing bacteria and minerals from the water in which they are found.  Originally sponges were 
used by humans as sponges – to clean their bodies. Today the focus on sponges is from a 
medial perspective. It is through that the cure for many diseases such as cancer could be found 
in the porifera. 

  



 

 
 

Cnidaria 

 Body plan: 
o Acoelomate 
o radial symmetry 
o diploblastic (outer ectoderm and inner mesoderm with jelly-like mesoglea between) 
o no blood system 

 Importance of Cnidaria 

Cnidaria are being researched as being the source of biomedical compounds that have anti-
cancer properties. Corals are cnidarians and they provide habitats for fishes that are 
commercially consumed.  Corals also make money for an area from tourists spending their 
money diving on reefs. (Source: http://www.biodiversityexplorer.org/mm/cnidaria/) 

Platyhelminthes 

 Body plan: 

o bilateral symmetry 

o definite anterior end (cephalisation) 

o Triploblastic and acoelomate 

o Parasitic have poorly developed digestive tracts 

o Free-living have well developed, branched digestive tracts 

 

 Importance of Platyhelminthes: 

Flat worms can be carnivores or scavengers.  They feed mainly on bacteria, small invertebrates 
and protozoans. A few species are herbivores. Many flatworms are parasitic and this affects 
agriculture.  There are also many parasitic flatworms that affect animals and humans. Some 
common human and animal flatworm parasites are liver flukes and tapeworms but bilharzias is a 
parasite that affects humans only. 

Annelida 

 Body plan – metameric segmentation 
o bilateral symmetry 
o Coelomate  
o Through-gut 
o coelom lined with mesoderm 
o Segments formed by partitions in mesoderm 
o Cephalisation 

 Importance of Annelida: 

Earthworms eat decomposing organic material and dig tunnels in the soil aerating the soil. They 

act as decomposers and as fertilizers too. Leeches suck blood and are parasitic but medicinally 

this has been used in blood-letting and reconstructive surgery of severed digits and plastic 

surgery. The water based annelids biomonitor the marine environment. 

Arthropoda 

 Body plan – bilateral symmetry 
o exoskeleton made of chitin 
o true cephalisation    
o specialised sense organs 

 

 Crustaceans – Marine and Fresh water habitats 
o Body plans - jointed exoskeleton 
o Not segmented internally 

 

http://www.biodiversityexplorer.org/mm/cnidaria/


 

 
 

 Arachnida  
o Body plans – 2 body sections 
o Anterior section has head and thorax 
o Posterior section has abdomen 
o Waterproof cuticle 

 

 Insects – Three-quarters of all known species on land and in air. There are very few marine 
insects 
o Body plans – 3 body sections 
o Head, thorax and abdomen 
o The head has two antennae, compacted eyes and a series of mouth parts (maxilla, labium 

and biting mandibles) 
o Most have one or two pairs of wings but some are wingless 

 

 Myriapods - two classes Centipedes and Millipedes 
o Centipedes – flattened segmented body one pair of legs per segment 
o single pair of antenna 
o poison claw and strong mouthparts 

 

 Millipedes – flattened segmented body one pair of legs per segment 
o single pair of antenna 
o strong mouthparts 

 Importance of Arthropoda: 

Because there are so many arthropda on earth, their roles and functions are many and varied.  
Some are vectors that carry diseases such as ticks, tsetse flies and mosquitoes. Others are 
pollinators such as bees and still others are pests that affect crops such as locusts, termites, 
aphids and rose beetles.  Finally there are those arthropods that have a positive impact on the 
environment such as dung beetles and other insects that ‘clean up’ in nature. 

Questions  

Question 1 

a.) The specialised cells found in the body wall of the sponge that filters out tiny 
particles of food are called ...  

A nematocysts  

B  collar cells  

C  endoderm cells  

D  mesoglea.         (2)  

b.) The arthropods that have been linked to the spread of cholera are ...  

A  mosquitos  

B  spiders  

C  ticks  

D  flies.           (2) 

c.) The phylum to which sea anemones and jellyfish belong      (1) 


