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MaMMals as consuMers

Overview
Mammals are the group of animals that humans belong to. Mammals are distinguished from other animals by 
being covered in hair or fur (whales, which are mammals, either retain a few hairs as adults or lose all their hairs 
after birth). Young initially feed on milk produced by the mother following the birth of her young. Mammals are 
also homeotherms (‘warm-blooded’) so are able to regulate internal body temperature (human core body 
temperature is maintained at 37 °C), a process which uses a large amount of the energy supplied by the diet.

Mammals, like all other animals, are heterotrophs 
– which means they need to consume other living 
things as a source of food (this explains why all 
animals are consumers).

Mammals may be classified as herbivores, 
carnivores, or omnivores – depending on the 
food source.
•	 Herbivores consume only plants / plant material. Examples of herbivores include sheep, cows, deer, horses, 

rabbits.
•	 Carnivores consume only other animals / animal material. Examples of carnivores include dogs, cats, mustelids 

(stoats, weasels, ferrets), seals, dolphins.
•	 Omnivores consume both plant and animal material. Examples of omnivores include humans, bears, rats, pigs.

Panda – herbivore Otter – carnivore Pig – omnivore

Food – carbohydrates, proteins, fats, minerals, vitamins – provides the energy 
and nutrients needed for all seven essential life processes – MRS GREN:

Movement Reproduction Sensation Growth Respiration Excretion Nutrition

The content of this book investigates how we process our food to release the energy 
and provide the nutrients needed to ensure that the requirements of our life processes 
are met.

Plants are autotrophs – they produce their own food in the 
process of photosynthesis, using solar energy to combine water 
and carbon dioxide into glucose (this explains why plants are 
also known as producers). This also explains why plants start 
food chains – remove plants and the source of food for most 
animals is removed.
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Setting the scene
In AS 90929 (Biology 1.5), the biological ideas associated with mammals 
as consumers include how and why the following life processes occur.

(1) Processing food – digestive system:
•	 ingestion
•	 digestion – physical and chemical
•	 absorption
•	 assimilation
•	 egestion.

(2) Transport of digested food – circulatory system.

(3) Respiration – the release of energy:
•	 requires glucose from the processing of food
•	 requires oxygen from the gas exchange system.

Checkpoints
Throughout AS 90929 (Biology 1.5) you will encounter Checkpoints. These are for you to review 
and check your understanding of the important concepts/ideas that have been covered. Work with 
a partner (or small group) and take turns to answer the questions in the bullet points.

When all in your group have agreed that you are correct, write in your own words (this shows 
understanding – copying from the textbook or workbook does not) a summary of the topic in which you give 
definitions / examples / explanations. Writing things down will consolidate your learning and provide good 
study notes for exam purposes (keep the summaries in your work records). It may be an idea to show your 
summary to your teacher for his/her feedback on accuracy and completeness, especially for the more difficult 
topics.

It is recommended that you repeat this exercise prior to your school exams and prior to the end-of-year 
external exams.

Work records
It is important that you keep complete and ordered work records (these 
may be electronic or hardcopy; you may find it helpful to include with 
these any photos of the practical work that you do) as well as completing 
all the work in this book with accurate, checked and corrected answers. 
Your work records will have your content from the Checkpoints in this 
book as well as additional activities and content from other sources. 
The content of your work records and this book provide the essential 
information for studying and success in your exams throughout the year 
and for your AS 90929 exam at the end of the year. Do not discard your 
records at the end of the year – keep them for background content for 
Level 2 Biology (e.g. AS 91155 (Biology 2.3) and even Level 3 Biology 
(e.g. aspects of AS 91604 (Biology 3.4)).
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ideas relating to a mammal(s) as a 
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NCEA exemplar questions are provided throughout this book to test your understanding of the topics and to 
provide you with practice on writing discussions. While answers are provided, it may be helpful for you to also 
show your answers to your teacher to get their feedback on the likely Achievement level of your answer – e.g. 
are you linking ideas (descriptions and explanations) to form an in-depth/comprehensive account required for 
‘Excellence’?

Write your answers to these questions on your own paper, and include them in your work records.

Describe / Explain / Discuss
Describing, explaining and discussing ideas show different levels of understanding equating to ‘Achievement’, 
‘Merit’ and ‘Excellence’, respectively, in NCEA.
•	 Describe means to define, or provide the characteristics of, or give an account of; it may involve annotated 

diagrams.
•	 Explain means to provide a reason or say why or how something happens.
•	 Discuss means to link ideas (descriptions and explanations) to comprehensively explain a concept. It may 

include evaluating, comparing, analysing, justifying. A discussion requires the use of linking words and/or 
phrases.

Examples of linking words include and, because, but, however, therefore, since, so, then, which, while, 
consequently, subsequently, accordingly.

Examples of linking phrases include as a result of, as well as, in order to, so that, this can lead to, due to, the reason 
for, together with, compared with, this explains why, which means that, this results in, as a consequence.

Bullet points, a useful way of providing important ideas and concepts (and used throughout this book), can show 
a logical sequence of events (e.g. steps in chemical digestion). However, bullet points do not form a discussion as 
they do not link ideas and concepts. Therefore, throughout this book, you will find that you are asked to explain/
discuss a bullet point topic using your own words. This is very important, as being able to describe/explain/discuss 
using your own words shows understanding (repeating bullet points, or copying text do not show understanding). 
Once you have learnt the essential concepts of a topic (e.g. digestion, enzymes, absorption, assimilation, 
respiration) you should practise writing descriptions and explanations of them in your own words, then writing a 
linked account so that you have provided a discussion. Show your discussion to your teacher for their feedback.
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Processing food
Mammals have a complex digestive system to process the food they consume. Omnivores (such as humans) 
have a digestive system adapted to processing all types of food; the system of carnivores displays adaptations 
to processing a meat diet, the system of herbivores displays adaptations to processing a plant-based diet. The 
structures in a digestive system work together in processing food. The functioning of the human digestive system 
will be considered in detail, with comparisons made to the digestive systems of a carnivore (e.g. cat, dog) and a 
herbivore (e.g. rabbit, cow) where applicable.

Most of our food is made up of large organic molecules.

• Carbohydrates – include starches and sugars; these are 
needed for the process of respiration that releases energy for 
all cell/life processes (refer page 68).

•	 Lipids – include fats (from animals) and oils (from plants, 
especially from their seeds). Lipids as fat provide stores of energy 
in the body (which can then be used for respiration when/if  
needed) as well as providing insulation (for warmth – e.g. 
subcutaneous fat (fat stored under the skin)).

•	 Proteins – provide the amino acids that will then be used 
to produce the specific proteins needed by our bodies for such 
things as growth and repair of cells/tissues/organs (e.g. collagen, 
keratin, elastin) as well as making specialised types of proteins 
such as enzymes, hormones, antibodies.

Also, essential in smaller amounts, are certain mineral ions (e.g. Ca, Fe, Se, Co, Mg, K) and vitamins (e.g. 
vitamins B, C, D, K).

Water is also needed in large amounts.

Mineral ions and vitamins

Calcium salts and vitamin D are essential for the growth 
and repair of bones and teeth. If these chemicals are not 
present in the diet in sufficient quantities, then the disorder 
rickets results – the leg bones are typically deformed 
becoming ‘bendy’, shown in the X-ray alongside.
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Investigation 1: Peanut power!
Seeds and nuts from plants are good sources of energy – this investigation uses a peanut to demonstrate this. 
You will need to work together with a partner. Both of you will need safety glasses.

1. One person gets a boiling tube and holder. Measure 10 mL of water into the boiling tube and record the 

 temperature of the water. 
2. The other person gets a large peanut from the teacher and securely spears it with a pin. Holding the pin 

with tongs, heat the peanut in the flame of your Bunsen until the peanut just starts to burn.
3. Quickly place the burning peanut under the boiling tube of water and use it to heat the water until the 

 peanut burns out. Record the temperature of the water: 
Results
Final temperature of the water =

Initial temperature of the water =

Therefore, rise in temperature of the water =

10 mL of water needs 42 Joules of heat energy to raise its temperature by 1 degree Celsius.

Use this figure to calculate the energy released by the burning peanut.

Compare your results with those of others in the class and give reasons for any differences.

 

Processing of food involves:
•	 ingestion – the taking of food into the body; involves the teeth and tongue
•	 digestion – the physical and chemical breakdown of food into small molecules (such as the sugar glucose) 

that can then be absorbed into the blood system
•	 absorption – the movement of digested food (such as glucose) from the small intestine into the circulatory 

(blood) system for transport to the organs and tissues of the body
•	 egestion – the removal from the body of foods that cannot be digested (such as fibrous plant material – e.g. 

husks, skins); this material forms the faeces.

When digested food has been absorbed into the 
blood system, it is transported to the liver for further 
processing / storage / transport around the body to 
cells and tissues where the substances are needed 
(e.g. glucose for cellular respiration, amino acids for 
manufacture of proteins such as some hormones). 
Assimilation then occurs – the process in which 
the products of digestion become part of the cells and 
tissues of the body or are used in cell processes.

absorption  
(then assimilation)

egestion 

digestion 

ingestion 
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Circulatory system
Mammalian circulatory system
Arteries, capillaries and veins together form the 
circulatory system. The heart pumps blood full 
of nutrients and oxygen into the aorta, which 
branches into other arteries. These arteries branch 
further into arterioles, then capillaries that penetrate 
between the body cells. Capillaries rejoin to 
become veins and the blood returns to the heart 
through the vena cava veins. Blood is pumped 
through the pulmonary artery to the lungs to 
become oxygenated. It returns to the heart in the 
pulmonary vein, to be pumped out of the heart 
once more into the aorta.

lungs

head and forelimbs

digestive system

kidneys

legs

liver

pulmonary

deoxygenated blood

oxygenated blood

artery

pulmonary
vein

hepatic
artery

renal
artery

artery

renal
vein

iliac
iliac
vein

hepatic
vein

hepatic
portal
vein

aorta

vena cava

The heart is the organ that pumps blood through the blood 
vessels so that blood reaches every cell in the body. The heart in all 
mammals has the same structure, but the size differs in relation to 
the size of the mammal.

The mammal heart has four chambers – two atria that collect 
blood and two ventricles that pump blood. The walls of the 
ventricles are muscular to provide the strong contractions needed 
to pump the large volumes of blood. Valves occur between the 
atria and ventricles, and between the ventricles and the arteries 
they force blood into – the valves stop backflow of blood when the 
ventricles contract, ensuring blood flow is one way at all times.

Blood returns to the heart via the large veins (the venae cavae) and enters the right atrium. Blood then passes 
into the right ventricle which contracts to pump the blood along the pulmonary artery to the lungs. CO2 
(waste product of respiration) leaves the blood in the lungs (and is then exhaled), while O2 (needed for aerobic 
respiration) enters the blood in the lungs from inhaled air. The now-oxygenated blood returns to the left atrium 
of the heart via the pulmonary vein. From the left atrium, the blood passes into the left ventricle which 
contracts to pump blood into the aorta – the very large artery from which the blood will be distributed to all the 
tissues and cells of the body.

The aorta makes a big loop around the top of the heart when it exits the left ventricle (the ‘aortic arch’). Arteries 
branch off the arch to supply blood to the upper body (e.g. head and arms).

L1 Mamals (Bio 1.5) LWB.indd   62 13/10/17   10:44 AM



Demonstrate understanding of biological ideas relating to a mammal(s) as a consumer(s)  63

© ESA Publications (NZ) Ltd, ISBN 978-0-908340-43-9 –  Copying or scanning from ESA workbooks is limited to 3% under the NZ Copyright Act.

Questions: Circulation
1. The following diagram is a simple representation of the heart showing the four chambers, main blood vessels 

entering and leaving the heart, and the location of the valves.

Note that heart diagrams are always drawn as though the artist was looking at someone’s chest / as 
though you were looking at yourself in a mirror – this may clarify as to why the left and right sides are 
labelled as such in the drawing.

a. Complete the 
labelling of the 
diagram A–E 
to identify the 
pulmonary artery, 
pulmonary vein, 
aortic arch, right 
ventricle and left 
ventricle.

vena cava 

right atrium

vena cava 

valve

aorta

left atrium 

B

A

E

D

C

b. Circle the four valves on the drawing, and give their function.

c. Using a pencil (you can then easily correct errors!), draw arrowed lines on the diagram to show the 
passage of blood from where it enters the heart (via the two venae cavae) to where it exits the heart (via 
the aorta). Now colour the deoxygenated blood arrows blue and the oxygenated blood arrows red.

2. Blood vessels form a complete circuit between the heart and the lungs.
a. Name the two vessels that form this circuit, and say which vessel transports oxygenated blood and 

which vessel transports deoxygenated blood.

b. Explain the importance of this blood circuit between the heart and the lungs.

Answers
p.  88
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3. Explain why the blood in the right atrium is:

 a. low in oxygen

 b. rich in nutrients

4. The following diagram shows part of a mammalian blood system.

lungs

liver

A

B

a.  Put arrows on the diagram to show the path of digested nutrients in blood leaving the liver, passing 
through the heart to the lungs, returning to the heart and leaving the heart to be pumped to the body 
cells.

b.  On the diagram, write labels for parts A and B.
5. The following diagram shows the human circulatory system.

head 
and arms

lungs
heart

liver

kidneys

legs

digestive
system

A

B

C

D

E

F

G

H

I
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 From the diagram, identify which of the blood vessels have each of the features given in the following table. 
There may be more than one blood vessel for each answer.

Feature Letter(s)

Contains blood under the highest pressure a.

Contains blood with the greatest amount of digested nutrients b.

Has valves c.

Is an artery that contains deoxygenated blood d.

Contains blood with the most carbon dioxide e.

Is the hepatic portal vein f.

6. Discuss why extra blood flows to the stomach and small intestine during and after a meal.

7. NCEA exemplar question – Absorption and transport of nutrient
 Discuss how the structures in the small intestine enable the nutrients to be effectively absorbed, then 

transported and assimilated into other cells around the body.

section of
ileum

villus

villus

hepatic portal vein

lymph vessel

lacteal

blood capillaries

 

 In your answer you should:
• explain how the structures in the small intestine help increase absorption and transport of named 

substances to other cells within the body
• discuss how the final products of digestion are transported to other regions in the body, and what these 

products are used for in the cells.
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Investigation 8: Heart 
dissection
Hearts from sheep (or cows) can usually be bought 
from meat suppliers or supermarkets. Using disposable 
gloves, follow your teacher’s directions and open up 
the heart.

Carry out the following suggested examinations / 
activities.

1. Compare the walls of the atria and ventricles and give reasons for any differences.

2. Compare the walls of the right and left ventricles, and give reasons for any differences.

3. Compare the walls of one of the large veins and one of the large arteries (try to name these vessels), and 
give reasons for any differences.

4. Find the valves between the atria and ventricles; describe their structure, and give their function.

5. Find one of the large arteries and try and push a finger up the artery from the heart then down the artery 
into the heart. Compare your success in doing these actions, and give reasons for any differences you 
experienced.

6. Examine the outside of the heart and see if you can find any blood vessels on its surface – these are the 
coronary arteries. Suggest what their function is.
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answers

Questions: Food and processing food (page 6)
1. a.  Ingestion is the process of taking food into the body (using the 

tongue and teeth); egestion is the process of removing (via the anus) 
undigested food (faeces); digestion is the process of breaking down 
(both physical and chemical) food molecules into small molecules 
(glucose, amino acids, fatty acids, glycerol).

b. Absorption is the process in which digested food (glucose, amino 
acids, fatty acids, glycerol) passes from the small intestine into the 
blood system; assimilation is the process in which the products of 
digestion become part of the body (e.g. used in cell processes or 
stored).

2. a.

Organic 
molecules

Digested 
into? Needed for?

Two good food 
sources 

Carbohydrates Glucose
Energy (glucose 
needed for 
respiration)

Bread, pasta, rice, 
potatoes

Lipids
Fatty acids 
and glycerol

(Stored) energy; 
insulation 

Seeds from plants 
(source of cooking 
oils – e.g. olive 
oil); dairy products 
– such as milk, 
cheese, yoghurt 
(source of fats)

Proteins
Amino 
acids

Amino acids 
used to make 
new proteins 
for growth and 
repair

Meat, fish, eggs, 
dairy products

b. i.  Ca needed for growth and repair of bones and teeth (essential 
for strength/density); sourced from dairy products such as milk, 
cheese, yoghurt.

ii. Fe needed for red blood cells as essential chemical for 
haemoglobin, the oxygen transporter in red blood cells; sourced 
from red meat and seafood, leafy green vegetables such as 
spinach, beans, dried fruit such as raisins.

iii. Mg needed for muscle contraction and nerve transmission, bone 
and cell formation; sourced from leafy green vegetables such 
as spinach and silverbeet, nuts such as almonds, seeds such as 
pumpkin seeds, whole grains.

Mg is needed for over 300 essential chemical reactions in our cells!

c. i.  Vitamin C needed for growth and repair of all tissues (especially 
in the formation of collagen – an essential protein in skin, 
tendons, cartilage, ligaments); important in healing wounds, and 
maintaining bones and teeth. Deficiency disease is scurvy.

 Vitamin D needed for absorption of calcium by the bones; 
insufficient calcium results in soft bones. Deficiency disease is 
rickets.

ii. Fruit and vegetables are generally good sources of both minerals 
and vitamins.

d. Water makes up most of the volume of cells and is essential for all 
cell processes. Water is the main component of blood plasma; blood 
plasma transports substances around the body. Water is essential in 
digestion, excretion (urine), sweating, gas exchange.

Questions: Teeth (page 14)
1.

Name of tooth Function

Molar Crushing / grinding / chewing

Canine Tearing / holding / stabbing

Incisor Cutting / biting off

2. a. Canine, for ripping and tearing food.

b. ➊ Enamel  ➋ Dentine  ➌ Pulp  ➍ Gum  ➎ Cement

 ➏ Jaw bone

c. i. Pulp

ii. Enamel

iii. Dentine

iv. Cement

v. Gum

d. i.  Enamel has to be very hard as it is constantly exposed to the 
pressures of biting/grinding/tearing hard foodstuffs day after day 
over the course of a lifetime without wearing out.

ii. Teeth are cemented into the jaw. They need to be securely 
anchored in the jaw so that they remain upright and in place so 
can be used throughout the lifetime of an individual.

3. A grazer feeds on vegetation (e.g. grasses) growing on the ground; a 
browser feeds on leaves/needles/berries growing on trees/shrubs.

 The ridged teeth of the mammoth indicates that it chewed by grinding its 
teeth together which shredded the vegetation (rather like how a cheese 
grater works).

Cows are also grazers; their large molars are similarly ridged, see 
page 53.

 The mastodon has cusped teeth (the ‘bumps’), rather like a large version 
of our molars – indicating that they chewed the leaves, etc. rather like 
we chew plant material in our diet.
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abomasum 54
absorption 5, 37
active site 24
adaptations 4, 10
aerobic 68
aerobic respiration 68
alveoli 69
amino acids 4, 19, 44
amylase (pancreatic) 34
anaerobic 53, 68
anaerobic respiration 68
anus 31, 40
aorta 62
arteries 59
assimilation 5, 44. 54
ATP 68
atria 62

basic 34
Benedict’s solution 7
bile 34
bile duct 34
Biuret test 8
blood cells 59
blood vessels 58
bolus 28

caecum 49, 54
canines 10
capillaries 59
carbohydrates 1, 4
carnivores 1
cellular respiration 44, 68
cellulase 49
cellulose 49, 53, 54
chemical digestion 20
chewing the cud 53

chyme 31
circulatory system 2, 58
colon 40
complex carbohydrates 19

denatured 24
dental formula 12
dentition 12
digestion 5, 19, 46, 49
digestive system 4
duodenum 34

egested 40
egestion 5, 40, 54
emulsify 34
energy 1, 4
enzymes 20, 54
epiglottis 28
excretion 40

faeces 31, 40
fats 1, 4
fatty acids 19, 44
fermentation 53
food tests 7
foregut herbivores 49

gallbladder 34
gas exchange system 2, 69
glucose 2, 7, 19, 44, 54, 68
glycerol 19, 44

HCl 31
heart 58, 62
hepatic portal vein 37, 59
herbivores 1
hindgut herbivores 49
hydrochloric acid 31

ileum 34, 37
incisors 10
ingest 46, 49
ingestion 5, 10
iodine solution 7

jejunum 34, 37

lacteal 37
lactic acid 69
large intestine 40
left atrium 62
left ventricle 62
lipase 34
lipids 4, 19
liver 5, 34, 37
lungs 62, 69

mammals 1
microvilli 37
mineral ions 4
minerals 1, 44
molars 10
MRS GREN 1
mutualism 49

network of blood capillaries 37
nutrients 1

oesophagus 28
oils 4
omasum 54
omnivores 1
optimum pH (enzymes) 24
optimum temperature 

(enzymes) 24
oxygen 2, 68

Index
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