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Foreword

This resource has been developed for primary schools by the Lord Howe Island Board

to increase awareness of the unique biodiversity of Lord Howe Island. The teaching and
learning in this resource involves educating students about the importance of protecting
and conserving the biodiversity of Lord Howe Island and creating an understanding of the
current threats.

Primary school education plays a very important role in increasing community
understanding and informing the future custodians of the environment. The aim of this kit is
to raise awareness, understanding and support for conservation; and to engage students
in the management of Lord Howe Island.

The Lord Howe Island Education Kit is designed to conform to the NSW Education and
Communities curriculum, addressing some of the key learning areas in Connected
Group A - Exploring Our Place. The kit is a structured and directed primary level teaching
resource that incorporates Fact Sheets, Teacher Activity Plans, Student Activity Sheets,
Identification Guides, Extension Exercises and Resources for a comprehensive learning
experience. The kit offers an interactive learning experience that is not only relevant to
students located on Lord Howe Island, but can be adapted and used by schools on
mainland Australia.

The Lord Howe Island Education Kit currently contains two modules; Module 1 is on
biodiversity and Module 2 is on threats. Other modules are planned for the future.
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Module 1
Biodiversity

Photo: K. Lees : ;
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Teacher Fact Sheet

Biodiversity

Biodiversity or biological diversity is the variety of all life forms on earth - the different
plants, animals and micro organisms; and the ecosystems in which they are part.

They provide essential natural ecosystem services that are vital for our wellbeing, such as
food production, soil fertility, climate regulation and carbon storage. Biodiversity, which
largely makes up our natural environment, is also the basis for much of our recreation and
tourism.

The term biodiversity comes from two words “biological” and "“diversity

Bio = a prefix meaning life (plants and animals)

Diversity = a variety of things (lots of different plants and animals).

Biodiversity can be classed into three categories:

1. Genetic diversity: the variety of genetic information contained in individual plants,
animals and micro-organisms.

2. Species diversity: the variety of species within a habitat or region.

3. Ecosystem diversity: the variety of habitats, ecological communities and ecological
processes.

Over the past 200 years Australia has suffered the largest documented decline in
biodiversity of any continent. Efforts to manage threats and pressures to biodiversity in
Australia are in place, but biodiversity is sfill in decline.

Australia is an island continent, Islands are special places with ecosystems that are
particularly vulnerable to the impacts of invasive species and any human induced
changes to the environment. Islands only make up 5% of the earths surface but they are
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known to support 20% of all known terrestrial species and half of the world’'s endangered
species. The threats that Australia has experienced is increased on islands because of
their small size and isolation. In fact 70-95% of the world’s terrestrial species extinctions
have occurred on islands, and most of these (55-67%) were directly caused or facilitated

by invasive alien species.

Some of the threats to our biodiversity include:

e loss, fragmentation and degradation of habitat;

* the competition and predation from invasive species;

e unsustainable use of natural resources;

* climate change (increased temperature variation, loss of microclimate, sea level rise);

* inappropriate fire regimes;

* changes to the aquatic environment and water flows;

* pollution (chemical or human wastes), salinisation, sedimentation; and

* human destruction of ecosystems.

Biodiversity conservation is an essential component of responsible environmental and
natural resources management. Conserving biodiversity is fundamental to ensuring
quality of life and economic wellbeing for present and future generations to enjoy. The
implications of lost biodiversity include negative impacts on our health and wellbeing due

An important aspect

of biodiversity is the
interconnectedness
between all species. A
food chainis a “chain” of

to the disruption of essential ecosystem services.
organisms which depend
on each other in their

feeding habits and for t

survival. A food web (far SQUID
right) is a series of food t

chains (right). (
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Habitats provide important areas for survival of a species providing shelter and a safe
place to live. A habitat is made up of abiotic factors such as soil, moisture, range of
temperature and availability of light as well as biotic factors such as availability of food
and presence of predators.

Habitat = Home

The community of plants and animals and the interactions that occur between them and
their surrounding environment make up an ecosystem. Each ecosystem and the species
within it are perfectly adapted to suit the conditions where they live.

When an ecosystem is healthy it is classed as sustainable, meaning all elements are in
balance and are capable of reproducing themselves. There is usually biodiversity with a
variety of living species and organisms in that environment.

Biodiversity of species depends on the health of the habitats and ecosystems that support
them. The loss of biodiversity can disrupt food chains which in turn can change essential
relationships for species survival. Extinction is one of the greatest losses of biodiversity.
Once lost, it cannot be recovered.

To help protect and conserve biodiversity for future generations to enjoy, everyone can
play their part and try and live sustainably.

* Be mindful of what you do and
how it affects the Earth’s carrying
capacity.

e Use only the resources you need
and leave the rest.

* Be energy efficient.

* Find out how you can improve
biodiversity in your own backyard,
like not planting weeds.

e Join community conservation
groups.

* Learn about the natural
environment in your local area.

]
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Teacher Fact Sheet

The Biodiversity of
Lord Howe Island

The Lord Howe Island Group (LHIG) is located 760 kilometres north-east of Sydney. It
consists of a main island (Lord Howe Island) that is surrounded by smaller outlying groups
of islands and rocks. It is due to this isolated geographic location in the Tasman Sea that
Lord Howe Island has rich biodiversity (with 80% cover of native vegetation) and the
reason it has been World Heritage Listed since 1982. Lord Howe Island is 11 kilometres long,
2.8 kilometres wide and the total area of the island is 1455 hectares.

Photo: K. Lees

Lord Howe Island is the eroded remnant of a large shield volcano that erupted from the
top of Lord Howe Island Rise around 7 million years ago. Mount Gower (875 m) and Mount
Lidgbird (777 m) are the result of two basalt lows from volcanic activity that occurred
approximately 6.3 million years ago. Balls Pyramid is 23 kilometres to the south-east of Lord
Howe Island. This 551 m pinnacle is where the Lord Howe Island phasmid (Dryococelus
australis) - a large stick insect - was rediscovered in 2001 after being thought to be extinct.

Almost 75% of the LHIG is protected
under the Permanent Park Preserve
(PPP). The Preserve has a similar
status to that of a national park.
The LHIG supports a high level of
endemic and significant species
and communities, including
terrestrial and marine ecosystems
and landscapes.

LORD HOWE ISLAND EDUCATION KIT 5



Invertebrates

Invertebrates are one of the most diverse groups of
animals on Lord Howe Island. There are over 1600 species
recorded, including 157 land and freshwater snails, 515
beetles, 27 ants, 183 spiders, 21 earthworms, 137 butterflies
and moths and 71 springtails. There is a high degree of
endemism - up to 60% in some groups. The Lord Howe
placostylus (a land snail), the Lord Howe Island earthworm
(Pericryptodrilus nanus), the Lord Howe Island wood-
feeding cockroach (Panesthia lata) and the Lord Howe
Island phasmid (Dryococelus australis - right) are all listed
as endangered species.

Vertebrates

Large vertebrate animals are absent due to the great distance of Lord Howe Island
from any large land mass. Two species of reptile, the Lord Howe Island Gecko (Christinus
guentheri] and the Lord Howe Island Skink (Cyclodina lichenigera) are found on the
offshore islets in reasonable numbers but are rare on the mainland. The last surviving

bat species the Large Forest Bat (Vespadelus darlingtoni) is
found on the island but is also found widely in south eastern
Australia.

There is a rich diversity of birdlife with over 182 species
recorded on Lord Howe Island. There are 15 species of land
bird on Lord Howe Island including one of the world’s rarest
birds, the Lord Howe Island woodhen (Gallirallus sylvestris -
right).

Lord Howe Island supports the most diverse and largest
seabird breeding colonies in the southern hemisphere,

a factor that contributed to the islands World Heritage
listing. There are 14 species of seabird which nest on

the Island and islets that make up the LHIG. The seabird
population often numbers in the hundreds of thousands,
with the ocean surrounding Lord Howe Island providing an
abundance of food for seabirds to rear their young. Some
of the seabirds which are found on Lord Howe Island are
petrels, shearwaters, terns, noddies and large seabirds such
as the masked booby (Sula dactylatra tasmani - right) and
the red-tailed tropicbird (Phaethon rubricauda).

6 LORD HOWE
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Plants

The unique natural land formations and
features such as rainforest and palm forest
are home to 241 native plant species. Alimost
half (105) of these plant species are endemic
(only occurring on Lord Howe Island). There
are four endemic palm species on Lord
Howe Island, with the thatch palm (Howea
forsteriana) exported by islanders as part of

a thriving industry. The banyan tree (Ficus
macrophylla ssp. columnaris) has enormous
aerial roots and is one of the most noticeable
trees around the lowlands. There are a variety
of orchids, ferns, flowers and fruits which are
an important food source for some species of
wildlife on the Island.

Marine Environment

The marine environment is included in the World Heritage Area, with conservation values
reinforced in 1999 when the State government declared a marine park in these waters.
The Lord Howe Island Marine Park has an unusual mix of temperate and tropical marine
species, including the world’s most southerly coral reef. In the near pristine condition of
the Island waters there are over 500 species of fish, 318 species of marine algae, 1,500
species of mollusc, 110 species of echinoderms, 70 species of crustacean and over 86
species of hard coral.

Additional Resource: NSW Marine Parks Education Kit - Lord Howe Island
http://www.mpa.nsw.gov.au/lordhowe_kit.html

Photo: G. Kelly
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Lord Howe Island Board

The Lord Howe Island Board is responsible for the care, control and management of
Lord Howe Island, offshore islands and neighbouring coral reefs. In the past 30 years the
Board has undertaken a wide range of projects aimed at restoring Lord Howe Island’s
ecosystems. Its responsibilities include:

* protection of World Heritage values;
 development control;

* administration of all crown land, including the island
protected areq, the Permanent Park Reserve;

e the provision of community services and infrastructure;
and

» the delivery of sustainable tourism.

The Lord Howe Island Biodiversity Management Plan has been
developed in recognition of the important and significant
habitats which provide for in situ conservation of biodiversity
found on Lord Howe Island. This includes a range of threatened
and endemic species which are exceptionally valuable from a
scientific and conservation viewpoint. The plan assesses threats
and management actions relevant to the Island group’s overall
biodiversity, with a focus on rare and significant species and
communities. The Lord Howe Island Biodiversity Management
Plan can be downloaded from:

http://www.environment.gov.au/biodiversity/threatened/
publications/recovery/lord-howe/index.html

References

Hutton, I. 1991, Birds of Lord Howe Island, Past and Present.

Hutton, 1. 2008, A guide to the World Heritage Lord Howe Island.
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Stage 1 Local Places

Teacher Activity Plan

Ovutcomes and Indicators

VAS1.1 Makes artworks in
a particular way about
experiences of real and
imaginary things.

* constructs an artwork using
recorded information from
the biodiversity walk

VAS1.2 Uses the forms to make
artworks according to varying
requirements.

e uses media (such as sketches,

rubbings and text) to record
woodhen sites

e uses different types of media
to create an artwork on the
woodhen

VAS1.3 Realises what artists do,
who they are and what they
make.

e understands that they have
recorded a journey using
images

VAS1.4 Begins to interpret

the meaning of artworks,
acknowledging the roles of artist
and audience.

e explains to their audience
how their artwork represents
the woodhen in its habitat

Equipment Used
e A4 and A3 Paper
e coloured pencils
e charcoadl

e fracing paper

e camera

e computer

e colour photo printer

Teacher Resource

http://www .lordhoweisland.info/
liorary/woodhen.pdf

Activity 1 - Woodhen locations
excursion

Introduce students to the concept of biodiversity using
the Teacher Fact Sheet. Explain the importance of

the woodhen using the Teacher Resource. Prior to the
excursion ask students if they have a woodhen in their
backyard, why they come into their backyards (water
and food) and where they think woodhens should live.
Take students on a short biodiversity walk around the
settlement area. When students come across a woodhen,
ask them to record the sighting on Activity Sheet 1 and use
a variety of different mediums, including descriptive words
and phrases, sketches, rubbings and photographs. In the
classroom, students discuss and compare their recordings
and consider how to put all of the information together to
create an artwork of the woodhen.

Activity 2 - Woodhen artwork

Using Activity Sheet 2, ask students to create an artwork
on the woodhen using the information collected during
the walk. This activity can be done as individuals orin a
small group. The artworks can be two or three dimensional
and use a variety of tfechniques and media. Ask students
to discuss their artwork with the class and describe where
they think the woodhen likes to live, what it likes to eat,
and why once they almost became extinct. Inform
students that woodhens lay eggs on the ground and

are flightless. With the eradication of cats and pigs on
the island they have had no predators. Now focus on
the environment it is depicted in, ask students how the
woodhen uses its environment to survive, where it sleeps
and where it gefts its food from.

Extension Exercise

Students are to develop an acrostic poem using the word
‘biodiversity’. The word biodiversity is to run down the

left hand side of the poem. Each letter is fo have a new
thought relating to the importance of biodiversity that runs
off the side from left to right. Students are to do this activity
at home and discuss with parents/siblings.

LORD HOWE
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Activity Sheet 1
Woodhen locations

Record your observations at each of the sites where a woodhen was located.

Feelings

e.g calm and relaxed

Sounds
e.g | can hear birds
singing

Smells

e.g flower blossoms

Feelings
Sounds

Smells

Feelings
Sounds

Smells

Feelings
Sounds

Smells

If you were a woodhen where would you most like to live?

10 LORD HOWE ISLAND EDUCATION KIT



Activity Sheet 2
Woodhen artwork

Create an artwork of the woodhen in its habitat using the drawings and information
collected on the biodiversity walk.

4 )

F F The natural diet of the woodhen is mostly insects & worms.
ast Fact They use their bill instead of their feet fo forage for food.
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Stage 2 Local Environments

Teacher Activity Plan

Ovutcomes and Indicators

BES2.1 Creates, models and
evaluates built environments
reflecting consideration of
functional and aesthetic factors.

e determines the processes
involved with designing
and constructing a suitable
enclosure for the Lord Howe
Island phasmid

e evaluates the building
site’s suitability in terms of
minimising impacts on existing
biodiversity

e uses established techniques
to sketch a phasmid
enclosure

UTS2.9 Selects and uses a range
of equipment, computer- based
technology, materials and other
resources with developing skill
to enhance investigation and
design.

e uses a computer to research
flora and fauna found in the
biodiversity audit and for
determining the materials
used for the design of the
phasmid enclosure

DMS2.8 Develops, implements
and evaluates ideas using
drawings, models and prototypes
at appropriate stages of the
design process.

e designs and makes a model
of a phasmid enclosure

e works collaboratively to
generate ideas for the design
of a phasmid enclosure

e describes how sustainable
materials are used to build a
phasmid enclosure

* suggests how design
processes can be improved
to protect biodiversity

Activity 1- Lord Howe Island phasmid
excursion

Use the Teachers Resources to explain the importance of
the Lord Howe Island phasmid. Explain to students that the
best option for phasmid survival is to eradicate rodents.
Until this happens there is a need to hold them in captivity.
Arrange a field trip to the Lord Howe Island Nursery, invite a
ranger to come along and talk to students about the Lord
Howe Island phasmid. Prior to the excursion ask students to
create a list of questions to ask the ranger about how they
protect biodiversity during the course of their work and
record their answers on Activity Sheet 1.

Activity 2 - Biodiversity audit

Students are to conduct an audit of the biodiversity of
their school using Activity Sheet 2. Explain to students that
they are finding a suitable location for a hypothetical
phasmid enclosure which is to be the new home for a
breeding pair of Lord Howe Island phasmids. In groups,
ask students to discuss what they think the necessary steps
are to improve/conserve biodiversity during the design
process, and present their findings to the class. Tally up the
top five responses and formulate as questions for all groups
to consider when selecting the site and the design of the
phasmid enclosure. Students are to clearly map out four
possible sites for the enclosure on Activity Sheet 2, this will
be used for the final site selection.

In groups, students are to research the flora and fauna
found in the biodiversity audit. Ask each group to
determine what the impacts on each species would be
if the enclosure was to be situated where that species is
found. Ask students to design a 3D model of the phasmid
enclosure using environmentally friendly materials, and use
the internet to research these materials. Inform students
that the enclosure needs to be designed to prevent
access by rodents, have retreats where the phasmid can
hide during heat of day and during dry periods and that
the phasmids need access to moisture and dark damp
hollows.

12
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Equipment used

e computer with access to the

internet
e A3 paper
e pencils

e field identification books

Teacher Resources

http://www.friendsofthephasmid.

org.au

http://www.environment.
gov.au/cgi-bin/sprat/public/
publicspecies.pl2taxon_id=66752
http://www.publish.csiro.au/
samples/Complete%20FG%20

10%20Stick%20and%20Leaf%20
Insects.pdf

http://www.
australasianzookeeping.org/
Husbandry%20Manuals/Lord%20
Howe%20Island%20Stick%20
Insect.pdf

http://www.zoo.org.au/
Conservation/Programs/
Australian/LHI_Phasmid

Students can use this
phasmid drawing to help
illustrate their activity
sheets.

LORD HOWE

Once the model is constructed, the group is to present
to the class and explain the reasons why they chose the
materials they did, and how their design reduced the
impacts on biodiversity at their building site. They are
also required to explain what they incorporated into
the enclosure to ensure the wellbeing of their phasmids,
including what phasmids need for shelter, food and
protection from predators.

Optional Excursion

Follow up this activity by taking students to a few sites
where the Lord Howe Island phasmid could possibly

live. For example, visit the Phasmid enclosure at the LHIB
Nursery and invite a Ranger, Naturalist etc. to talk about
the breeding program. Using Activity Sheet 3, ask students
to determine how healthy the habitat at the site is, and
discuss whether or not it would be a suitable site for the
hypothetical release of the Lord Howe Island phasmid
back into the wild.

Extension Exercise

Ask students to think of ten reasons why biodiversity is
important, go home and discuss with their parents/siblings.
The next day at school discuss their findings with the class.
Tally the results and create a large poster to be displayed
in the classroom of the top five reasons for conserving
biodiversity.
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Activity Sheet 1
Lord Howe Island phasmid

What are three questions you are going to ask the ranger on the excursion?

During the excursion answer the questions below.

Why did the Lord Howe Island
phasmid nearly become
extincte

What do phasmids like to eat?

How is the Lord Howe Island
phasmids looked after, housed
and fed?2

When would it be suitable for
the Lord Howe Island phasmid
to be released back into the
wild 2

Fast Fact

The Lord Howe Island phasmid was thought to be
extinct until it was rediscovered at Balls Pyramid in 2001.

14
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Activity Sheet 2
Biodiversity audit

Conduct a biodiversity audit of your school grounds. Use the data sheet below to record
each species identified and number of each species.

Animals

Location
(label on map)

Animals Name Number

Crustacean
Amphibian

the type of animal you have identified

Plants

Location
(label on map)

Plants Name Number

Tick the type of plant Tick either
you have identified native or weed

]
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Activity Sheet 3
Designh a phasmid enclosure

Use the grid below to draw a map of your school grounds. Mark on the map where you
would locate your phasmid enclosure.

List the natural and non-natural materials you would use for = -
. P d ~
construction. .- S
\
1
\
Natural: . e | !
\
I
\
NON-NatUral: ... '\ I
N /
N /
~ 7
\ Vd
1 |
What materials will you use for the following phasmid / '
. = e N
requirementse ' |
1 \
Food Source: . ... . e I‘ “
1
Shelter: .. e \ /
N /
. I
Protection (e.g. no predation on eggs from antsorrats): . .. ....... ... ,' \
/ \
/ \
..................................................... , N \
\ _- roNe_ !
..................................................... S - ‘\ 1 =
N o ’
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Draw a sketch of your phasmid enclosure from two different view-points.
Make sure to include a scale and identify features.

[ Top-down or bird’s-eye view \

Front view

Y4
U\

. J
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Activity Sheet 4
Rate your habitat

Is the area you are looking at good for biodiversity? Rate each habitat type from 0 to 10
and work out the habitat score.

A O O Notrees
() 4 O Infroduced species
d!_) 6 O  Amixture of infroduced and native species
- 10 O  Native frees only
D44 O O Noshrubs
'g 4 O Introduced species
_’E 6 O A mixture of infroduced and native species
(Vs 10 O  Native shrubs only
-g IG_J O O  Noground covers
D > 4 O Infroduced species
9 (o] 6 O A mixture of infroduced and native species
0 O 10 O  Native ground covers plus leaf litter
o8 W O (O  Dirtorrock
N ; 4 O Introduced grass only
X O 6 O Leaf litter with a mixture of native and
O — infroduced plants
g :o: 10 O A.mix’rure of native plants growing together
with rocks, logs, tree hollows or nest boxes.
o o O No water
.|q_’ 4 O  Small puddies filled with water
O 6 O Apond
; 10 O A pond with algae, water plants and rocks

Habitat
Score

The higher your score, the healthier the habitat.
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Stage 3 Living Land

Teacher Activity Plan

Ovutcomes and Indicators

ENS3.5 Demonstrates an
understanding of the
interconnectedness between
Australia and global
environments and how
individuals and groups can act
in an ecologically responsible
manner.

e identifies the effects of
human and natural changes
on ecosystems

ENS3.6 Explains how various
beliefs and practices influence
the ways in which people
interact with, change and value
the environment.

¢ identifies key features of the
biodiversity of Lord Howe
Island

e researches and presents
nature calendar reflecting
the biodiversity of Lord Howe
Island

* evaluates the necessity for
conserving biodiversity on
Lord Howe Island

e generatesides for improving
protection of habitats on Lord
Howe Island

PSS$3.5 Suggests, considers and
selects appropriate alternatives
when resolving problems.

e determines how habitat
can be protected to ensure
species survival

Activity 1 - Nature’s Calendar -
Excursion

Students are to develop a nature calendar that showcases
the biodiversity of Lord Howe Island. Each month take
sfudents to an area where species are known o be active
(refer to Resource 1, Lord Howe Island’s Nature Calendar
Poster) and record the results on Activity Sheet 1. Explain
to students that they are looking for things such as what
plants are currently in lower, animal behaviour, insect life
cycles, weather phenomena and its impact on species
etc.

Whilst on an excursion, students are to explore where
species live. Students are to look at what different species
require from their habitats in order to get their needs met,
e.g. protection from predators, food and shelter. Using

the habitat cards ask students to record their additional
observations of species and habitat interactions on Activity
Sheet 2.

In the classroom ask students to form groups and discuss
what species likes to live in that habitat and what would
happen if that habitat was destroyed by a development.
They are to come up with possible solutions as to how they
can protect their species habitat and map these areas on
the 3D model of Lord Howe Island (photo opposite).

Activity 2 - Create a Food Chain and a
Food Web

From the species identified students are to create a food
chain, using Activity Sheet 3, of different species depicting
who eats who and then progress to a food web. Explain to
students that there needs to be a balance in the natural
order of things to ensure each species survival. Once the
food chain is constructed ask students to discuss what
would happen if one of the species was eliminated from
the food chain, repeat this with the food web.

LORD HOWE
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Equipment used

¢ clipboards

e A3 Paper

* 3D Model of Lord Howe Island

Teachers Resource

http://www.lakemac.com.au/
downloads/Nature%20Watch%20
Diary.pdf

http://www.environment.nsw.
gov.au/resources/education/
BiodiversityTeachersGuide.pdf

Extension Exercise

Students take Activity Sheet 4 home to ask parents/
siblings about the biodiversity of Lord Howe Island. In
class, students share their answers and devise strategies
to increase awareness of the unique biodiversity on the
Island, and where possible implement the strategies.

20
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Activity Sheet 1
Nature’s Calendar

Create a diary of your observations below.

Date Observations Location Weather
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Using observations from your diary, record what is happening in nature during each
month.

September

October November December

L
RN
AREn
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Activity Sheet 2
Habitats

Their Habitat is their Home.
All animals have a particular place or area where they live called their habitat.

Who lives Why? How can we

here? protect this habitat?
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Activity Sheet 3
Food chains and webs

Create your own food chain by answering the questions below.

.................................................................

......................................................................

Itis protected Dy . ..

* adapted from National Parks and Wildlife Service 2003, Biodiversity for Kids Teachers Guide.

From your four food chains create a food web. Use the example to get you started.
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Activity Sheet 4
Lord Howe Island-A special place

Why is Lord Howe Island so speciale

O It has numerous endemic species

I Itis classified as a World Heritage Area

I Itis a major breeding area for seabirds, some of which are rare or endangered.
O All of the above

Name five endemic species of Lord Howe Island

What recreational activities could impact upon the Wooden and how can they be
minimise or eliminate these impacts?
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Module 2
Threats

Cotoneaster
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Teacher Fact Sheet

Threats

Lord Howe Island’s isolated geographic location, limited access and small size make it
an area for a number of identifiable and common threats, including pest species, marine
debris and climate change. The Lord Howe Island Board (LHIB) aims to limit or eliminate
these threats and to protect the unique biodiversity of Lord Howe Island.

Pest Species

An ongoing threat to the biodiversity of the Lord Howe Island Group (LHIG) is the
infroduction of new exotic fauna and flora. The arrival of every ship and aircraft poses

a risk, with the introduction of new pathogens, weeds, invertebrates and vertebrates a
distinct possibility. The Island’s strict quarantine principles must be adhered to in order to
prevent the infroduction of pest species.

Invasive species have been the greatest drivers of species extinctions worldwide and is
an ongoing threat that needs to be managed. The arrival of every ship and aircraft poses
a risk, with the introduction of new pathogens, weeds, invertebrates and vertebrates a
distinct possibility. The Island’s strict quarantine principles must be adhered to in order to
prevent the introduction of pest species, including Phytopthora, Myrtle Rust and African
Big Headed Ants.

Weeds

Weed invasion is a major threat to the
biodiversity of the LHIG, with weeds affecting alll
vegetation communities to some extent. There
are over 670 species of infroduced plants on
the island, many of which impact biodiversity.
Approximately 40% are weeds which have
invasive characteristics, these weeds pose a
serious threat to LHIG habitats and need to be
monitored. Most of the weeds on Lord Howe
Island include introduced garden plants and
introduced grasses and herbaceous plants

or exotic garden and agricultural plants. The
settlement area has been, and continues to be,
the major source of new weed species and a
seed source for existing weed species.

The maijority of the weeds currently found on the Island produce seeds. Dispersal of weed
species can occur naturally by wind, birds, water or gravity. Humans also fransport weeds
along walking fracks on Lord Howe Island.
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Ship rat

The introduction of rats to the Island has greatly affected the biodiversity and continues
to have an impact to this day. The ship rat Rattus rattus (or black rat) was accidentally
infroduced in 1918 when the supply ship Makambo ran aground offshore. The rat
population increased dramatically once established, spreading through terrestrial
habitats on the main island where it is now widely distributed.

The ship rat’s diet mainly consists of seeds, green plant
material, fungi, invertebrates, small vertebrates and eggs.
The ship rat is implicated in the decline and extinction of
five species of bird and they also have negative impacts
on native plants. Invertebrate species have been
impacted by the ship rat, particularly the Lord Howe
Island placostylus (a land snail - right) and the Lord Howe
" Island pasmid, which are listed as endangered under

| the Threatened Species Conservation Act (TSC Act). The
ship rat was also involved in the removal of breeding
populations of kermadec petrel and white-bellied storm
petrel from the main island. Today, these birds only breed
on Balls Pyramid.

Rat baiting has been done primarily to protect the kentia palm industry because their
seeds are heavily preyed on by rats. Some low-level baiting has also been done for
biodiversity reasons, for example, for the Lord Howe Island placostylus.

The LHIB is proposing to implement a comprehensive baiting program with the aim of
eradicating rodents from Lord Howe Island.

The positive effects of eradicating rodents include:

restoration of natural vegetative communities

increased numbers of large invertebrates and some lizards

increased numbers of insectivorous birds

improved seabird breeding

opportunities to restore the original fauna assemblage on Lord Howe Island
reduced ongoing effort and costs in rodent management

reduced long-term use of poisons in the environment

increased palm seed yields.

The removal of rats will allow for the reintroduction of locally extinct species, for example,
the reintroduction of the Lord Howe Island phasmid to the mainland. Removing rats will
also enhance populations of those species that have been depleted by rodents.

28 LORD HOWE ISLAND EDUCATION KIT



Marine Debiris

Marine debris has numerous effects on the wildlife of Lord Howe Island. Not only does it
affect marine life, it is also responsible for deaths of seabirds, including the endangered
flesh-footed shearwater.

Marine debris is known to be a problem throughout the world’s oceans. It is estimated
that 7 billion tonnes of plastic litter enter our oceans every year. Plastic debris is ingested
by seabirds because it resembiles prey, or because it is already present in the gut of

prey. Adult seabirds pass on the plastic to their chicks by regurgitation. The chick cannot
regurgitate this plastic until it is fully ledged, so it sits in the gut. This accumulated plastic
can lead to health problems in the chick, such as diminished appetite and the inability to
eat a full load of food.

Entanglement by marine debiris is another common problem, with many seabirds and
turtles dying each year as a result. Marine debris not only kills wildlife it also destroys
habitats and threatens our health and the economy. Practices where we reduce,
reuse and recycle can limit the amount of marine debris entering our waterways. Most
importantly, do the right thing — don’t litter.

Climate Change

Climate Change is a change in the average pattern of weather over a long period of
time. There is clear evidence that our climate is changing due to human activities such
as industrialisation and land clearing which can cause atmospheric changes. Climate
change is having an affect on our earth’s natural processes with scientists predicting
increased land temperatures, warming oceans and melting snow and ice which may
in turn lead to sea level rise and ocean acidification, changes to our weather patterns
including increased severity of drought and flood events and disruption to plant and
animals life cycles. As animals are no longer able to move freely to adapt to climate
change, due to increased agriculture and human habitation of their habitats, it is
estimated that millions of species worldwide are threatened with extinction.

‘It is predicted that climate change could impact on Lord Howe Island by increasing the
altitude of the cloud layer through rising sea surface temperatures. This would constitute
a major climate-related threat to the plant communities of Lord Howe Island. This cloud
layer provides a source of precipitation and maintains the humidity required by about

86 per cent of the island’s endemic plant species, including the dwarf mossy forest that
dominates the summit of the peaks on the Island. Seabirds may also be af risk from
changes in the abundance and distribution of marine food caused by climate change in
combination with other threats, such as intensive fishing activities.’*

* Department of Climate Change and Energy Efficiency
http://www.climatechange.gov.au/climate-change/impacts/national-impacts/nsw-impacts.aspx

]
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Lord Howe Island is highly vulnerable to projected climate change. Appropriate actions
need to be taken by government, businesses, communities and individuals to ensure
effective adaptation is possible in a changing environment.

Threatened Species Recovery Programs

‘Threatened’ species are plants and animals that are in danger of becoming extinct.
The NSW Threatened Species Conservation Act (TSC Act) and the Commonwealth
Environment Protection and Biodiversity Conservation Act (EPBC Act) provide the
legislative framework to protect and encourage the recovery of threatened species,
populations and ecological communities.

Lord Howe Island is home to more than 60 threatened species, some of which are found
nowhere else in the world. There are also 15 key threatening processes operating on the
Island, including predation by ship rats and impact of marine debris.

The most powerful biodiversity conservation techniques are protection and restoration
of habitats and ecosystems. The LHIB is actively protecting and restoring the biodiversity
of Lord Howe Island. For example, the Board is implementing the Lord Howe Island
Biodiversity Management Plan which aims to eliminate or limit threats on Lord Howe
Island. This will provide scope for reintroducing threatened species back into their natural
habitats and ranges.

There are also threatened species recovery
programs being implemented for LHI woodhen
and LHI phasmid (right), and a proposed rodent
eradication plan.

The protection and enhancement of biodiversity
will not only reinforce the World Heritage listing of
Lord Howe Island, it will provide for further tourism
opportunities. Tourism is the driving force of the
Island’s economy, so biodiversity protection will
ultimately benefit all residents.

References and Additional Resources

e Department of Environment and Climate Change (NSW) 2007, Lord Howe Island Biodiversity
Management Plan.

e Auld, TD, Hutton, I, Ooi, KJ, Denham, AJ 2010, ‘Disruption of recruitment in two endemic palms on Lord
Howe Island by invasive rats’.

e Heath, L 2008, Garnet Climate Change Review, Impacts on Australia’s World Heritage properties and
their values.

¢ The Earthwatch Institute Climate Watch program http://www.climatewatch.org.au/
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Stage 1 Local Places

Teacher Activity Plan

Ovutcomes and Indicators

ENS1.6 Demonstrates an

understanding of the relationship

between environments and

people

¢ shows an understanding of
environmental issues

¢ identifies wise and unwise use
of resources

e suggest ways of caring for
sites, features, places and
environments to which they
can confribute

DMS1.8 Develops and
implements own design ideas in
response to an investigation of
needs and wants

e develops design concepts
through drawing and
modelling

e shares design ideas with
others and responds to
feedback

Equipment Used

e nafive seeds or seedlings

e gardening equipment, e.g.
gloves, tfrowels, shovels and
pruners

¢ bucket

e watering cans
*  soil

¢ wheelbarrow

e four4 m x4 m pieces of
garden edging

e A4 paper

Teacher Resources

Grow Native on Lord Howe Island
(available from LHIB)

Schools Tree Day
http://treeday.planetark.org/
schools/

Activity 1 - Weeds Excursion

Introduce students to the concept of threats using the
Teacher Fact Sheet. Explain that on Lord Howe Island
there are plants called ‘native plants’ that are meant to
be there, and plants called ‘weeds’ that are in the wrong
place. Weeds can reduce local biodiversity and can
permanently change local ecosystems. They can destroy
the habitat of our native animals and can compete with
our native plants for resources.

Reiterate to students that weeds can be spread by a
variety of different methods including dispersal of seed by
birds, wind and incorrect disposal of weeds by humans.
Weeds that have been removed must be disposed of in

a responsible manner, for example, by mulching them or
disposing of them at the tip. Cuttings, seeds, fruits or roots
of weeds should never be thrown into areas of native
vegetation.

Take students on a walk through the bush. During the walk
students are to collect leaf samples of native plants they
see (ferns, shrubs, sedges and frees). Whilst on the walk ask
them if they can identify any weeds while there. Explain

to them the correct methods for removing and disposing
of weeds. Back in the classroom, students are to design a
native areaq, pasting the samples collected onto Activity
Sheet 1. Ask students to present their design to the class
and use their ideas to develop an overall class design.
Plan this activity to coincide with Schools Tree day (refer
to Teacher Resources). Liaise with the Lord Howe Island
Board to get accurate information of where the activity
should take place, ask for their input and the communities’
assistance to make the day a success. Students will plant
out their design in an area that the whole community can
enjoy and be part of a broader revegetation strategy for
the Island. Develop a roster system, involving the whole
school, to maintain their native area.
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Activity 2 - How | help my environment

Explain to students that how we choose to use our resources each day directly affects the
health of our environment. If we use our resources unwisely we will threaten the overall
health of our environment, which often leads to a reduction of biodiversity. Correct use of
resources is important fo ensure that our environment stays healthy.

Students are to run their own recycling station for a week. Organise bins in the classroom
for plastic, paper, cans and glass. Ask students to put the waste generated in the
classroom into the appropriate bin. Monitor the amount that is going into the bin over
the week. At the end of the week sort through the material with the class and lead a
discussion on how they can reduce their waste by identifying resources they need and
resources they want.

Discuss how they can improve recycling in school and at home, and how it can benefit
the environment overall. Ask students to answer the questions on Activity Sheet 2 and
illustrate their responses. Create a class display based on ‘how | help the environment’.

At the end of the week arrange an excursion to the waste management facility on the
island. Ask an employee of the facility to show students how all waste on the island is
currently managed. From what they have learnt during their recycle week, ask students if
they think that doing the right thing and disposing of waste on the island is done correctly
by most residents. How can they make changes at home to make sure that their family
disposes of waste correctly2 Ask students to talk to their parents and come up with one
idea that will reduce waste in their household and implement it.

Extension Exercise

Conduct a working bee where parents and the Lord Howe Island Board Weed Team are
invited to come along to the school and help students eliminate weeds from the school
grounds. Get students to present their native garden and explain why weeds need to be
removed from Lord Howe Island.
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Activity Sheet 1
Natives

Use the space below to draw your native garden.

4 )

- /

What plants will you put in your garden?
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Activity Sheet 2
How | help my environment

How we use resources is important, we can use them wisely or unwisely.

When sorting through the material from the recycling activity, write down the resources
that you need in the classroom and the resources that you want.

Answer the following questions about how you help your environment. Draw a picture of
your answer in the question boxes.

q/we will help the R (I/we will help the R
environment at environment in my
home by... street by...
NS NS J
(I/We will help the R (I/we will try to get other )
environment at people to help the
school by... environment by...
NS NS J

Many of the native plants on Lord Howe Island are found

FGSt FCICi' nowhere else in the world.
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Stage 2 Local Environments

Teacher Activity Plan

Outcomes and Indicators  Activity 1 — Explore your Environment

ENS2.6 Describes people’s .
interactions with environments EXCUfSlon
and identifies responsible ways of

interacting with environments Explain to students the impact that pest species have on

the native flora and fauna of Lord Howe Island. Infroduce

*  describes features of the to the class the current issues surrounding eradication of

environment using key

concepts in an experiential ship rafs on Lord Howe Island.
situation . . .

e demonsirates an aesthetic Inform students that black rats are still causing devastating
awareness of environments, affects on not only wildlife but also on the Kentia Palm
both natural and built, industry which is important to the islands economy. Black
relating these environments rats also eat a wide range of other plant seed which can

to their key body senses

e participates effectively in
an informal class debate
on a particular local

lead to reduction of native plant species propagation.
Currently the Lord Howe Island Board baits for black rats,
this poison is impacting on woodens that eat the poisoned

environmental issue — ship rats.
rat eradication ) .

«  expresses an understanding Take students to the Clear Place where there is a variety
of the different points of of vegetation and wildlife. Prior to the start of the activity,
view on the issue of ship rat scope out the area to ensure there are no pieces of
eradication broken glass or other harmful objects that could injure the

MUS2.2 Improvises musical students when they are exploring.

phrases, organises sounds and

explains reasons for choices In groups of three - consisting of an investigator, a reporter

« experiments with a range and a recorder - ask students to complete Activity Sheet
of sound sources and 1. The investigator is blindfolded and is lead along a 30m
organises them info @ transect. At each 10 m interval, students are to sit on
simple composition in an the ground and listen to the sounds around them. The
onomatopoeia poem on . . . . .
threats investigator is fo explain to the reporter the sensations and

sounds of the environment. The reporter then relays those

Equipment Used words to the recorder who notes the points. Repeat this

«  blindfolds activity focusing on sounds and touch, using hands and

bare feet. Once the four stops have been recorded, the
reporters from each group meet and collate lists of key
words for each sense. Report back and discuss findings
with the class.

¢ 30 m measuring tape
e A4 paper

Ask students whether they would hear, smell and feel the
same things in 10 years time¢ Why2 Why note What would
they hear if ship rats are not eradicated on Lord Howe
Island?e
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Teacher Resources Activity 2 - Threatened Species

Threatened species recovery

programs: Discuss with students the impact that the introduction of
htto://www Jordhoweisland.info/ ship ro’(s has had on species such as the LHI plqcos’rylus, LHI
library/species.pdf phasmid and kermadec pefrel. Split the class info groups

of five. Ask students to discuss how the eradication of ship
rats will be beneficial fo each of these species and record
on Activity Sheet 2.

http://www .lordhoweisland.info/
conservation/recovery2.htm

Impacts of rodents on Lord Howe
Island — fact sheet 1-6 (available

from LHIB) Ask students to think of some bird species that may

return to the Island if ship rats were no longer a threat to
them. Relate to student’s sensory investigation of their
environment, what calls can they expect to heare Do they
think that there would be more wildlife2 Do they think the
eradication of ship rats from Lord Howe Island is a good
idea? Whye Why note How can they help make sure that
ship rats don't make another species extinct on Lord Howe
Island? Refer to Table of Extinctions to lead the discussion.

Extension Exercise

Using the information gathered on the excursion, students
are to write a poem about species under threat from the
black rat using onomatopoeia. Write the poem on Activity
Sheet 3.

Students are to include species that are under threat

from the black rat. Ask students to count how many
onomatopoeic words are included in their poem. You can
start students off with this example:

The black rafs go squeak then the...
Muttonbirds go pick me
Wood hens go squeaky wheel

Sooty terns go wide awake
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Activity Sheet 1
Explore your environment

Record your observations.

’g Sounds
=)
Smells
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E Touch
n Key words
'g Sounds
o
N Smells
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L Touch
=
%) Key words
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e Smells
m
L Touch
=
(%) Key words
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o
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<
L Touch
=
(%) Key words
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Activity Sheet 2
Threatened species

Impact of the rat

Ship rats were introduced to Lord Howe Island in 1918 following the grounding offshore of
the supply ship Makambo. As a result, many of the native plants and animals suffered. In
your groups, explain how each species was impacted and how they are now protected
against the ship rafts.

Species Impacted Protected

Lord Howe Island
placostylus

Lord Howe Island
phasmid

Kermadec petrel

What will happen if ship rats are eradicated on Lord Howe Island?2

Will there be an increase in biodiversitye O Yes O No
Whye

What can you do to control black rats at your home?¢

What other wildlife will benefit from the eradication of ship rats?

The ship rat has been implicated in the decline and

FGSt FGCi’ extinction of five species of bird.
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Activity Sheet 3
Threats poem

Onomatopoeia (pronounced: on-oh-MAT-oh-pea-uh) is a word that imitates the sound
of the thing the word describes. Below is a ship rat’s belly - write an onomatopoeia poem
about species under threat from the black rat. Colour in and cut out to display in the
classroom.

Number of onomatopoeia words in your poem:

The black rat goes squeak then the...
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Stage 3 Living Land

Teacher Activity Plan

Ovutcomes and Indicators

ENS3.5 Demonstrates an
understanding of the
interconnectedness between
Australia and global
environments and how
individuals and groups can act
in an ecologically responsible
manner.
e analyses an artficle on marine
debris and understands that
this is a global issue

e considers the affect of
marine delbris on seabirds

ENS3.6 Explains how various
beliefs and practices influence
the ways in which people
interact with, change and value
the environment.

e reads and discusses
environmental issues
associated with Lord Howe
Island

e develops own response to
reduce biodiversity loss as a
result of marine debris

PHS3.12 Explains the

consequences of personal

lifestyle choices.

e researches current issues
affecting seabirds

Equipment Used

e computer
e colour printer
e Adpaper

Activity 1 - The role of the media

In class, intfroduce the role of the media in reporting on
significant issues that affect all of us. Hand out Activity

Arficle to students, ask them to read through the article
and answer the questions on Activity Sheet 1. After the
questions are answered, discuss answers with the class.

Activity 2 - Bird Observation Excursion

Take students on an excursion to Neds Beach. Explain to
students the significance of Lord Howe Island as a seabird
rookery. Use the Student Identification Sheet to identify
some of the seabirds of Lord Howe Island and tick off each
one when found. It is important to ensure that students
don't get too close to the birds - they are to observe birds
at a safe distance so the bird does not feel threatened.
Students are to answer the questions on Activity Sheet 2.

While undertaking the excursion, students are to collect
any litter they find. Draw two large circles in the sand and
ask students to divide litter into biodegradable and non-
biodegradable. Once the litter is collected, ask students
to record what they found on Activity Sheet 3*. Discuss
findings, including where the maijority of the litter came
from and the possible impacts on species identified in the
first half of the activity.

In the classroom, students are to develop an information
brochure on one of the threatened seabird species on

the Student Identification Sheet, including information on
biology, habitat, threats and what can be done to protect
and conserve this species.

* Teachers note: a national marine debris database is currently being
developed by Earthwatch Institute Australia as part of a schools
program aimed at years 6-12. This program will involve a standardised
method of collecting and recording marine debris with data to be
used in future research projects. A school based program with be
available in May 2012.

40
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Teacher Resources

http://www .lordhoweisland.info/
liorary/seabirds.pdf

http://www.threatenedspecies.
environment.nsw.gov.au/
tsprofile/profile.aspx2id=10896

http://www.environment.nsw.
gov.au/animals/shearwaters.htm

http://www.reefed.edu.au/
home/explorer/hot_topics/
marine_debris

Extension Exercise

In groups students are to discuss some of the onshore
impacts on seabirds. Lead the discussion with the following
questions:

*  Which species no longer nest on the main island¢ Why?
Which ones will benefit from rodent eradication?

e Which ones have benefited from eradication of cats,
pigs and goats? Why?

e What other onshore threats affect seabirds?e

Inform students that road kill, frampling of burrows by
livestock, mowing, dogs, weeds like ground asparagus
and thick grass which prevent access to burrows are
also having an impact on seabirds. Ask students what
campaigns they are currently aware of e.g. Shift a
Shearwater, Move a Mutto etc.

In their groups students are to research a species affected
by one of the threats discussed and come up with
campaign designed to educate others about the threat.
They are to come up with a slogan and identify four
important facts they need to tell their audience for the
campaign to be successful.

Each group is to present their campaign to the class. The
class will then vote on whose campaign they think will be
most successful in protecting the selected species.
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Student Identification Guide

Seabirds of Lord Howe Island

Sooty tern

(Sterna fuscata*)

Larger colonies on offshore

islets, a substantial number

breed at Mount Eliza with a
small number at Muttonbird

Providence petrel

D (Pterodroma solandri*)
Nest on the top of Mount
Gower and Mount Lidgbird.
Lord Howe Island is the only
breeding location aside from

a few pairs on Norfolk Island. Photo: J. Shick Point and Neds Beach.
Kermadec petrel White tern

D (Pterodroma neglecta*) |:| (Gygis alba*)
Balls Pyramid is the only Nests on branches in trees
known breeding site in along Neds Beach and
Australian waters. Lagoon Roads.

Black winged petrel —=" Common noddy

I:I (Pterodroma nigripennis*) ot -'. (Anous stolidus)
They nest in burrows on o - | Breed on main Island and
many headlands around offshore islets, including
the Island and can often be | colonies at Old Gulch and
seen af Neds Beach flying in _| the Southern End of Blinky

courtship patterns.  Photo-:.. PRNES— . Bcoch.
White-bellied storm petrel Black noddy
(Fregetta grallaria*) |:| (Anous minutus)
In Australia, breeds only on Occur in small numbers
offshore islands in the Lord around Lord Howe Island and
Howe Island Group. can be seen flying around
g the cliffs at Old Gulch where
Photo: J. Shick they also breed.

Grey ternlet

(Procelsterna cerulean®)
Can be observed af most
fimes of the year around the
d cliffs and on offshore islands
Admiralty Islets, Muttonbird
= Island and Balls Pyramid.

Flesh-footed shearwater
D (Puffinus carneipes®)
Nest in forests on sandy soils
from Neds Beach to Clear
Place, with small colonies
below Transit Hill and at Old -
Blicties Lerdl Howe [send Besrel - Setflement Beach. ‘Ehotaﬂ-l..Shi'ck

Wedge-tailed shearwater Masked booby
(Puffinus pacificus) if e . (Sula dactylatra tasmani*)

y Mainly breed on the offshore Lord Howe Island is the most
islands including Blackburn southerly breeding colony in
Island in the lagoon. A smalll : : the world. Can be seen at
number breed at Signal Point < . Kings Point, Muttonbird Island

and Lovers Bay. Photo 14 Hut_}{,.l, W ond on offshore islefs.

Little shearwater

(Puffinus assimilis*)

Mainly breed on the offshore
islets, can also be found at
Muttonbird Point and Transit
Hill.

Red-tailed tropicbird
(Phaethon rubicauda®)
Nests on the cliffs of the
northern hills and southern
mountains on the main
island.

Photo: H. Bower

* threatened species
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Breeding seasons of
hesting seabirds

. JUL | AUG | SEP | OCT | NOV | DEC | JAN | FEB | MAR | APR | MAY | JUN |

Masked Booby ‘ﬁ :
Grey Ternlet — R
Sooty Tern T 1 ‘
Common Noddy T ‘ § § § |
Black Noddy T [T L

White Tern

Red-tailed Tropicbird 1T : ‘ “*

Wedge-tailed Shearwater

Flesh-footed Shearwater B — _

Black-winged Petrel

White-bellied Storm Petrel

Litte Shearwater : _ : _ - _ ! ! !

Eggs
B  Chicks
Departure of chicks
Birds present on the island

-------- Birds present in smaller numbers

Source: Hutton, I. 1991, Birds of Lord Howe Island, Past and Present.

LORD HOWE ISLAND EDUCATION KIT 43



Activity Sheet 1
Plastic - a colourful killer

Read through the article “Plastic - a colourful killer” by Dr Jennifer Lavers and answer the
questions below.

What types of litter are found on Lord Howe Island beaches?

..............................................................................

..............................................................................

What is the Lord Howe Island Board doing to help lessen the impacts of marine delbris on
the Flesh-footed shearwater?e

Another threat to the flesh-footed shearwater is being taken

Fast Fact as by-catch by long- line fishing vessels.
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Activity Article
Plastic - a colourful killer

Marine debris in our backyards and oceans is slowly converting iconic sandy
beaches into colourful but toxic plastic reservoirs.

Dr Jennifer Lavers, Wildlife Ecologist, CSIRO Hobart 4 February 2011

Stunning Lord Howe Island, 700 kilometres north-east of Sydney, was listed as a UNESCO
World Heritage Area in 1982. It is widely regarded as a pristine environment, with over 70%
of the island protected from development and visitor numbers strictly limited to 400 at any
one time.

Sadly, even remote islands like

Lord Howe are not immune to

the impacts of human activities.
Despite North Bay and iconic
Ned'’s Beach being repeatedly
recognised as some of Australia’s
cleanest beaches, these and many
of the Lord Howe beaches are now
littered with plastic bottles, lids, and
derelict fishing gear.

Despite the implementation of
strict international legislation aimed
at reducing the amount of marine
debiris originating from ocean and
land-based sources (e.g. MARPOL
Annex V), debris, particularly
plastic, continues to accumulate Skeleton of a flesh-footed shearwater chick containing chunks
worldwide with an estimated 20-30  of plastic. Large fragments like these almost certainly cause
million items entering the ocean mortality but tiny particles also release toxins.

each day.

More than 200 seabird species have been reported to ingest plastic debris, presumably
mistaking it for food. Adult birds then return to the breeding colony and ‘off-load’ the
plastic they ingested to their chicks during feeding. Plastic debris is known to accumulate
hydrophobic organic toxins such as polychlorinated biphenyls (PCBs) at up to 106x
ambient seawater concentrations. Once ingested, debris can block or rupture the
digestive fract and leak contaminants into the bird’s blood stream resulting in stomach
ulcerations, liver damage, infertility, and in many cases, death.
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In North America, the now infamous ‘North Pacific Garbage Patch' has received
significant media attention. The fragic beauty of thousands of dead Laysan Albatross
chicks with stomachs full of colourful bottle caps captured by photographer Chris Jordan
has contributed significantly to public awareness of this serious issue.

In stark contrast, awareness of
marine debris impacts in Australia
is exceptionally low. But the

truth is, marine debiris is here. In
our backyards, threatening our
species and oceans and slowly
converting our iconic sandy
beaches into colourful, yet toxic
plastic reservoirs (see image).

In 2009, the Australian
government identified the
ingestion of plastic debris by
marine vertebrates as one of only
a handful of ‘Key Threatening

Processes’. The flesh-footed Lam ;,;f»'--"\} 33T SRETR
shearwater (Puffinus carneipes) is | o Yt ..-A":%ﬁ;;
one of many at-risk species, with ~ FEEEEEREEE o
90% of chicks on Lord Howe Island  Plastic sand! Middle Beach on Lord Howe Island may be one of
having ingested considerable Australia’s “cleanest”. But as this photo shows, particles of plastic

quantities of plastic. debris wash up on every high tide.

Lord Howe Island is home to the world’s single largest population of flesh-footed
shearwater, which declined by more than 50% during 1978-2009. Repeated years of low
breeding success are implicated in the decline, likely the result of chick mortality due

to the ingestion of plastic. Plastic-based chemicals almost certainly contribute to this
decline, with a recent study showing mercury levels in flesh-footed shearwater to be
multiple orders of magnitude above what is known to be toxic to birds.

In collaboration with the Lord Howe Island Board, a field research project has been
proposed for February-April 2011 with the aim of quantifying the effect of marine debris
on the Lord Howe Island ecosystem, including flesh-footed shearwater, and identifying
possible ways to mitigate the impacts.

]
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Activity Sheet 2
Bird Observation

Date:. ... LOCatioN: ..

Approximate Resident/

Bird species Main food/prey Adaptations

number Migratory

What is the most plentiful species of seabird at NedsBeache .........................

Why do you think this species outnumbers the others?

K Draw a picture of where this species lays its eggs \

How do you think humans impact upon this species?

..............................................................................
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Activity Sheet 3
Litter Survey

Non-biodegradable

Type of Litter Quantity Possible impacts on wildlife

Plastic Film/cling wrap

Plastic bags

Plastic wrappers

Plastic pieces

Lolly wrappers

Lolly sticks

Glass bottles and pieces

Plastic bottles and cups

Plastic caps, straws and utensils

Tetra Pack cartons

Aluminium cans

Styrofoam cups/pieces

Metal caps, ring pulls and pieces

Cigarette butts

Cigarette packets, wrappers and foil

Total

]
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Biodegradable

Type of Litter Quantity Possible impacts on wildlife

Paper cups

Food

Paper bags

Serviettes and tissues

Paper pieces

Newspaper

Advertising materials

Takeaway boxes

Cardboard boxes and pieces

Total

Unidentified

Type of Litter Quantity Possible impacts on wildlife

Total

]
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All Stages

Teacher Activity Plan

Ovutcomes and Indicators

Stage 1

DAS.1.1 Performs dances
demonstrating expressive
qualities and conftrol over a
range of locomotor and non-
locomotor movement

DAS1.2 Explores and selects
movements using the elements
of dance to express ideas,
feelings and moods

DAS1.7 Performs simple dance
sequences incorporating basic
movement skills and patterns

Stage 2

MUS2.1 Sings, plays and moves to
a range of music, demonstrating
a basic knowledge of musical
concepts

MUS2.2 Improvises musical
phrases, organises sounds and
explains reasons for choices

Stage 3

DRAS3.1 Develops a range of in-
depth and sustained roles

DRAS3.2 Interprets and conveys
dramatic meaning by using
elements of drama and arange
of movement and voice skills in a
variety of drama forms

DRAS3.3 Devises, acts
and rehearses drama for
performance to an audience

Activity 1 - Play

Students are to develop a play about the impacts of
threats on biodiversity using knowledge obtained from the
previous modules. Students have already looked at ways
in which threats can have an impact on their daily lives.
Stage 1 students looked at weeds, Stage 2 the threat of
rats and Stage 3 students looked at the threat of marine
debris. Ask students to develop a play that expresses how
they feel about the threats to Lord Howe Island and how
the community as a whole can help limit or eliminate these
threats. Students from each stage are to work with each
other to bring together a complete play on threats to the
biodiversity of Lord Howe Island. Use Activity Sheet 1 to
develop the roles of students in each stage.

Stage 1 students

Ask students to create dance moves for the play. For
inspiration students are to go on a mini excursion around
the school grounds to get ideas. For example, to depict a
free, a student can be stationary with their arms waving
slowly in the breeze. Pairs of students are to mirror each
others movements. Ask students:

* What movements did the dancers create?
* What shapes did the dancers use?

* How do they use their arms?

* How do they move through space?

e Whatis the dance about?

Stage 2 students

Using the onomatopoeia poem and the blindfold game
for inspiration Stage 2 is to develop the percussion for the
play. They can use a variety of different instruments to
describe the natural and built environment of their local
area and tie this in with the requirements of Stage 3.
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Equipment used
e A3 paper

e clean rubbish

Teacher Resources
Climate change information:

http://www.australianmuseum.
net.au/Climate-Change/

http://www.climatechange.gov.
au/
Classroom resources:

http://www.schools.nsw.edu.au/
learning/k_6/arts/clresources.php

Stage 3 students

Students are to develop a play script, using the effects of
threats on biodiversity as inspiration. They are to consider
the following questions on the impact threats have on

biodiversity, and through this develop the content of the

play.
e What are the threats to Lord Howe Island?

* What are the social impacts of threats to Lord Howe
Island?e

* What are the impacts on flora and fauna?

Using the information collected from this discussion, create
a mind map of the consequences of each threat on
biodiversity. This will then be used to construct the play.

The key characters in the play can be a community
member, a child, a scientist, a fisherman/farmer and a
threatened species. Follow on from the previous class
discussion to bring all elements of the play together. Ask
students to decide on what threat is going to be the focus
of the play? How are they going to tell the audience
about the threat and inspire the audience to take action?e
How many characters will they need in the playe Each
story has a beginning, middle and an end — what will
theirs be2 Who is going to be responsible for costume and
set design¢ Will they have a narrator for the playe How
long should the play be?

Students are to experiment with creating sound effects
and images to captivate their audience. Use the internet
to find images for the background to help tell the story.

Students are to create the costumes for the play from
‘clean’ rubbish found at home. This can include things
such as plastic bags, bubble wrap, plastic bottles,
newspapers etc.

As a school, rehearse the play for a month and then invite
parents and members of the community to the school to
watch the students perform the play and sing their song.
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You can also showcase some of the work students have
done in the previous modules, including the phasmid
enclosures, seabird pamphlets and woodhen artwork efc.

Activity 2 - Music

Expand upon what students have already learnt in

the classroom to include one of the greatest threats

to biodiversity — climate change. Using the Teacher
Resources, infroduce students to climate change, ask
them to discuss how climate change will affect them
directly and indirectly, and come up with ideas on how to
counteract it. Working together as a class, each stage is to
come up with part of a song and write it down on Activity
Sheet 2. Stage 1 the first verse, Stage 2 the second verse
and Stage 3 the final verse. The school can work together
to create the chorus. The students will sing it all together as
the finale to the play.
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Activity Sheet 1
Dance, Stage 1

Using stick figures, draw how you would recreate the movements to show different parts

of th

e environment in the play.

-

N

O

tree

~
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Activity Sheet 1

Music, Stage 2

Here are some examples of sounds made through body percussion.

L4

Tap it!

(

Clap it!

What sounds can you make to recreate your environment?
Draw them in the boxes below and label the sounds they make.

4 )
. J
4 )
. J

\l/

stap it!

4 N )
. AN J
4 N )
. AN J
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Activity Sheet 1
Drama, Stage 3

Plan out your play in the area below and then, as a class, write your play script.

Characters
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Activity Sheet 2
Music

Write your song about climate change in the space below.

Verse 1 - Stage 1 students

..............................................................................

------------------------------------------------------------------------------

..............................................................................

..............................................................................

Climate change affects habitats, ecosystems and in turn

Fast Fact species.
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Glossary

Abiotic

Non-living, no associated with or derived
from living organisms. Abiotic factors
include sunlight, temperature, wind
patterns and precipitation.

Biodiversity
The variety of all living things on earth

Biotic
Of or relating to living things, especially in
their ecological relations.

Bird
Warm-blooded animal with feathers and
forelimbs modified to form wings.

Conservation
The preservation of culturally and
scientifically significant natural areas.

Ecosystem

A community of plants and animals
interacting with one another and the
surrounding environment.

Endangered
At risk of becoming extinct.

Endemic
Native or confined to a certain region.

Environment

The combination of all the conditions
that influence the life of an individual or
population: the natural environment; the
built environment; and, the social cultural
environment.

Extinct
A species that has no living representative.

Fauna
Animals

Flora
Planfts

Food chain

A ‘chain’ of organisms which depend on
each other in their feeding habits (plants
are eaten by animals and then other
animals eat them).

Food web
A series of interrelated food chains.

Habitat
The place where a plant or animal naturally
lives or grows.

Invertebrate
Lacking a backbone or spinal column.

Native
Environments, plants and animals that are
original inhabitants in an area.

Pest
A plant or animal that is troublesome,
destructive and a nuisance.

Phasmid

Large cylindrical or flattened mostly tropical
insects with long strong legs that feed on
plants; walking sticks and leaf insects.

Species

A distinct sort or kind of plant or animal,
having a unique set of common
characteristics.

Threatened species
A plant or animal that is at risk of becoming
extinct.

Vertebrate
Having a backbone or spinal column.

LORD HOWE
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Extinctions on
Lord Howe Island

After settlement
bridal flower Solanum bauerianum
native cucumber Sicyos australis
Lord Howe swamphen Porphyrio alba
white throated pigeon Columba vitiensis godmanae
(Lord Howe Island)
red-crowned parakeet Cyanoramphus novaezelandiae subflavescens
vinous tinted thrush Turdus poliocephalus vinitinctus
Lord Howe warbler Gerygone insularis
Lord Howe fantail Rhipidura fuliginosa cervina
robust silvereye Zosterops strenua
Lord Howe starling Aplonis fuscus hullianus
Island subspecies of owl Ninox novaezeelandiae undulata

Natural extinction

Common name Scientific name

terrestrial chelonian turtle Meiolania platyceps
penguin Eudyptula minor (probably)
white-faced storm petrel Pelagodroma marina
pigmy gadfly petrel Pterodroma sp.
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Lord Howe Island Board
PO Box 5

Lord Howe Island NSW 2898
P: 02 6563 2066

F:02 6563 2127
E: administration@lhib.nsw.gov.au
W: www.lhib.nsw.gov.au



http://www.environment.nsw.gov.au/biodiversity/index.htm
http://www.environment.gov.au/biodiversity
http://www.australianmuseum.net.au/Biodiversity
http://www.sustainableschools.nsw.edu.au
http://www.curriculumsupport.education.nsw.gov.au/env_ed/index.htm
http://www.lordhoweisland.info/conservation.htm
http://www.environment.gov.au/about/media/events/index.html
http://www.lhib.nsw.gov.au

