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AQUACULTURE

Ecology: How are living things suited to their particular habitat? 
USING MINECRAFT TO UNDERSTAND THE CONCEPT OF EFFICIENCY IN AQUACULTURE. 

ESSENTIAL QUESTION

Could Old MacDonald farm the Ocean?

WHAT ARE WE LEARNING?
 Conducting investigations using the statistical enquiry cycle;

 Recognise that there are processes common to all living things and that these occur in 
different ways;  

 The concept of effi ciency through the context of the aquaculture industry.

Assign students individual online farming 
games and support them to identify common 
processes of living things in each game. 
Watch Just the Job and make a list of the 
skills needed to be a farmer.
Split the class into three groups (sheep, 
sheep and beef, beekeeping).
Create a thinglink to explain the type of farm 
in detail.
Support students to identify the key concepts 
listed on the Activity Plan. 
Share each group’s thinglink. 
Introduce the concept of effi ciency using the 
Feeding the World infographic in this article. 
Watch the Greenshell™ mussel effi ciency 
video and look at the examples of effi ciency 
in aquaculture.  
Discuss “Can you farm the ocean?”
View Just the Job - Salmon Farming.
Repeat the thinglink as a class focusing on 
salmon farming.

Review the concept of a Feed Conversion Ratio. 
Create a continuum of effi ciency the length of 
the classroom.
Ask students to use their knowledge to predict 
a level of effi ciency for each farm.
Photograph students standing at the point on 
the continuum that refl ects their prediction.
Review the Feeding the World infographic and 
check predictions. 
Photograph the students standing at the actual 
point of effi ciency for each farm.
Instagram or tweet a photo showing prediction 
and outcome side by side.
Use the Fact Sheet to fi nd the FCR of farmed 
salmon. 
Investigate what can affect the effi ciency of a 
salmon farm. 
Contact hello@schoolkit.co.nz with the results 
of the activity. 

Refresh your own learning by reviewing 
current minecraft practice in education.
Support students to create a farm in 
minecraft. They will need to integrate the 
elements of farming identifi ed in the fi rst 
activity into a working minecraft farm.
Choose both land and ocean based farms 
but ensure you have a mix of both.
Students should be encouraged to think 
about their environment, what they are 
feeding their animals and how they are 
feeding their stock to ensure the most 
effi cient farm. 
Suggested minecraft mods include 
FishandFarm, FishingNets, Agent’s 
Agriculture, Aquaculture and MagicFarm 
but be aware that new mods are constantly 
added.
Once all class farms are functioning, 
students should create a tour of their farm 
highlighting key decisions made in the 
management and refl ecting on the level of 
effi ciency achieved.
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TRY THIS WITH
 Year 6-9;
 Students who have an interest in 

fi nding  the maths in real world examples; 
 Students who love thinking about 

world issues.

Students can demonstrate their learning by:
 Creating a thinglink that identifi es the 

process of living things on any farm;

 Investigating effi ciency and documenting 
predictions based on learning;

 Creating a video that summarises strengths 
and weaknesses of an individual student 
created minecraft farm.

Learning to learn 

Future focus 

Equity

Ecological sustainability 

Using languages, 
symbols and text

Thinking

Participating and 
contributing  

Mathematics and 
Statistics (L3)

Conversion 

Effi ciency

Salinity 

Feed Conversion 
Ratio (FCR)

Fact sheet
How to Farm the Ocean 
Activity Plan
Effi ciency in 
Aquaculture video
Feeding the World 
infographic article

1. Can a Pacific Oyster in an New York restaurant 
represent the values of an entire iwi?

2. Could Old MacDonald Farm the Ocean?

3. Can New Zealand Aquaculture help save the world?

4. What are the chances of becoming a tween in the 
salmon world?

5. Who wears the stockings in the aquaculture industry?

ENTRY POINTS
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NEW ZEALAND GREENLIPPED 
MUSSELS ARE A SUBTIDAL 

SPECIES, FARMED ON A 
SUSPENDED ROPE SYSTEM 

KNOWN AS LONG-LINE 
FARMING AND MARKETED AS 

GREENSHELLTM MUSSELS.

• Farms are stocked with spat sourced both from the 
wild and produced in a hatchery.

• Wild spat are collected on timber sticks in waters 
from specifi c areas.

• These spat covered sticks are transferred to the 
farms and spaced out on intertidal racks.

• A Pacifi c oyster will only attach itself to a structure 
once, so any undersized oysters collected during 
harvesting, and those sourced from a commercial 
hatchery, have to be grown out in trays or baskets.

• Hatchery produced spat is raised in a controlled 
environment for 4–6 months before being seeded 
onto farms in trays and baskets. The intertidal 
racks which make up an oyster farm are usually 
located in sheltered harbours or estuaries.

• The oysters are washed over by two tides a 
day and spend some time suspended out of 
the water.

• Oysters are ready for harvest after 12–20 months.

Pacifi c
Oysters

Pacifi c
Oysters

New ZealandNew Zealand
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ARE IN

EFFICIENT FARMERS

A FULLY STOCKED NZ SALMON 
FARM IS A MAXIMUM 2% FISH 

AND 98% WATERSPACE
PACIFIC OYSTERS ARE 

PREDOMINANTLY GROWN ON 
STICKS AND IN TRAYS AND 

BASKETS ON INTERTIDAL FARMS.

Pacifi c Oysters

The Pacifi c oyster was unintentionally introduced to NZ in 
the 1960s, most likely through ballast water and from the hulls 
of Japanese ships in NZ to build the Auckland Harbour Bridge.

Pacifi c Oysters

SalmonSalmonKING

• New Zealand farmed salmon begin their life 
in a freshwater, land-based hatchery and 
are then grown to harvest size in the sea. 

• Fertilised eggs are incubated under 
controlled conditions (approx 10–12°C).

• Salmon are raised in the hatchery for 8–13 
months before being transferred to  a salt 
water farm.

• Sea pens are made of netting that allow good 
water fl ow and are up to 24 metres deep.

• Fish are fed a diet of food pellets, specially 
formulated  to meet the fi sh’s full nutritional 
requirements. The food pellets contain 
fi shmeal and fi sh oil, with some producers 
also incorporating plant proteins and 
oils and by-products from the poultry and 
meat industries.

GreenshellTM mussels and Pacifi c oysters are fi lter feeders and take all their nutrients from the water. No food is added.

Greenshell TM

 Mussels
Greenshell TM

 Mussels
• Farms are stocked with wild spat either found 

washed onto beaches on seaweed, or collected 
on dedicated spat catching farms.

• Spat are seeded onto a long continuous rope 
and held in place with a special biodegradable 
mussock. They are stocked at a rate of 
approximately 1000–5000 spat per metre 
of rope.

• After 3-6 months, the nursery lines are lifted 
and the young spat are stripped from the ropes 
and reseeded on a fi nal production rope at 
approximately 150–200 per metre.

• Mussels take between 15–18 months to reach a 
harvest shell size of 90–100mm.

KING SALMON ARE RAISED 
IN THE PENS FOR UP TO 

19–31 MONTHS UNTIL THEY 
REACH A HARVEST WEIGHT 

BETWEEN 4-6KG.

SalmonKINGSalmon
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EXTREMELY EFFICIENT
SOURCEPROTEIN

SeafoodSeafoodFarmedFarmed

Aquaculture: Aquaculture: 
The farming of seafood or growing of 

plants and animals in water.

MATAPI BRIGGS - NGA PUHI

When we needed to store them 
we would make a circle of rocks just 

offshore and keep the live mussels there. 
It was like our fridge

- JACQUES COUSTEAU

We must turn to 
the sea with new 

understanding and 
new technology. 
We need to farm 
it as we farm the 

land...

We must turn to 
the sea with new 

understanding and 
new technology. 
We need to farm 
it as we farm the 

land...

““

““

IN NZ 11,000 TONNES OF 
KING SALMON ARE GROWN IN 

15 HECTARES OF OCEAN.

THE GLOBAL SUPPLY  OF PROTEIN FROM WILD 
FISHERIES IS LIMITED.

WITH FARMED FISH THERE IS PLENTY OF WILD 
FISH PROTEIN LEFT OVER TO GROW OTHER 

SEAFOOD LIKE PAUA. BY GROWING A NUMBER 
OF AQUACULTURE SPECIES TOGETHER WE 

COULD MAKE A GLOBAL FCR OF 1.

A CHANGING CLIMATE WILL PRESENT NEW 
CHALLENGES FOR AQUACULTURE - OCEAN 

ACIDIFICATION, WATER TEMPERATURE 
CHANGES AND OCEAN CURRENT CHANGES.

Sea Farmed � ng Salmon
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FEED CONVERSION RATIO
FRC MEANS THE AMOUNT OF 

FEED IT TAKES TO PRODUCE 

1 KILOGRAM OF FISH.
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How will we feed 
the future?

How will we feed 
the future?

IN THE NEXT 40 YEARS, WE MUST PRODUCE 
MORE FOOD THAN THE PREVIOUS 10,000 YEARS.

THE WORLD NOW PRODUCES MORE FARMED FISH 
THAN IT DOES BEEF.

AQUACULTURE IN NEW ZEALAND IS A LOW IMPACT 
METHOD OF PROTEIN PRODUCTION.

FISH ARE COLD-BLOODED, WHICH MEANS LESS OF 
THEIR FEED IS WASTED BEING BURNED AS ENERGY 

TO KEEP WARM.

ABOUT 1/2 THE SEAFOOD THE WORLD EATS COMES 
FROM AQUACULTURE.

NEW ZEALAND PRODUCES 0.5% OF THE WORLD’S 
FARMED SALMON BUT THAT’S ALSO

70% OF THE WORLD’S 
FARMED KING SALMON.

WWW.MPI.GOVT.NZ

LESS 
THAN 

0.1% OF 
OUR COASTAL 

WATERS IS 
USED FOR 

AQUACULTURE

NZ HAS 
CLEAN WATER, 
SHELTERED 
HARBOURS AND 
LOTS OF PLANKTON 
WHICH ARE 
PERFECT FOR 
AQUACULTURE.

NEW ZEALAND 
GREENSHELL™ 

MUSSELS ARE
ONE OF THE 

‘ECO-FRIENDLY 
SEAFOODS’ IN 
THE WORLD.2TOP
THE TECHNOLOGY TO FARM GREENSHELLTM 
MUSSELS  WAS INVENTED BY CLEVER NEW 
ZEALANDERS. ONE FARMER CREATED THE 
MUSSOCK BY USING HIS DAUGHTER’S FRENCH 
KNITTING MACHINE.

NZ AQUACULTURE 
HAS A GOAL OF 
INCREASING ANNUAL 
SALES FROM 
$400 MILLION 
TO $1 BILLION 
BY 2025.

$
$

“THE OPPORTUNITY IS FOR MAORI TO 
BECOME LEADERS IN PRESENTING 
NEW ZEALAND SEAFOOD TO THE WORLD.”  
- RACHEL TAULELEI, YELLOW BRICK ROAD

“FARMED SEAFOOD PROVIDES AN 
ANSWER TO INCREASING DEMAND FOR 
PROTEIN SOURCES AS THE WORLD’S 
POPULATION BECOMES MORE AFFLUENT, 
URBANISED AND APPROACHES 9 BILLION 
BEFORE 2050.”
 - WORLD WIDE FUND FOR NATURE (WWF)

Speaker's 
Notes

FarmingFarming

E X T R E M E L Y

AQUACULTURE
IS 

Effi cientEffi cient

COUNTRIES AROUND THE WORLD.

MILLION WAS GENERATED THROUGH 
EXPORTS OF AQUACULTURE PRODUCTS TO

$338
7979

IN 2015 $338NEW 
ZEALAND’S SALMON 
FARMING INDUSTRY 

HAS BEEN RECOGNISED 
AS THE WORLD’S 

GREENEST. 

Maori are 
a key part 
of the NZ 
Aquaculture 
industry, 
now and into 
the future.

THERE CAN BE NO DEBATE ABOUT 
THE KEY ROLE KAIMOANA (SEAFOOD) 
OCCUPIES FOR MAORI CULTURE; 
IT PLAYS A PART IN MANY TRIBAL 
HISTORIES, IDENTITIES AND 
POLITICAL ALLEGIANCES.

Maori Commercial 

Aquaculture Claims 

Settlement Act 2004
Iwi with a coastal rohe (area) 

are entitled to 20% of all new  

aquaculture space.

MONTEREY BAY AQUARIUM, 
SEAFOOD WATCH PROGRAMME

NZ MARINE FARMERS 
OPERATE THE A+  

SUSTAINABILITY PROGRAMME 
We set world leading sustainable aquaculture 

standards and then publically report on the 
industry’s performance against those standards. 

WWW.MPI.GOVT.NZ

5 Pinterest boards

3 Fact Sheets

1 Scenario card

2 Student Guides

Industry Experts

Real life experiences

Minecraft

Key  
Concepts

OVERVIEW
The New Zealand Aquaculture Industry leads the 
world in sustainably producing some of the world’s 
best seafood - greenshell™ mussels, king salmon 
and pacific oysters. Use these resources to help your 

students ask “What does sustainable aquaculture 
look like in New Zealand and how does it contribute to 
addressing the world’s growing demand for food?” 
Queries? Email us at hello@schoolkit.co.nz

www.mpi.govt.nz

AQUACULTURE


