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Manual Overview
The Tenkile Conservation Alliance (TCA) is a non-government organization based in
Lumi, Sandaun Province, Papua New Guinea. It aims to protect the endangered
Scott’s Tree Kangaroo, locally known as Tenkile, from eminent extinction. TCA
conducts research on Tenkile to monitor the population, conducts conservation
education to the local schools and communities and is introducing alternative protein
sources to the people of the Torricelli Mountains.
This teacher in-service training manual was written and produced by Jean Thomas,
TCA Education Officer in conjunction with Bridget Hayes (Wildlife Conservation and
Science Department-Zoos Victoria) and other Zoos Victoria staff. It has been
adapted from the Habitat, Ecology Learning Program (HELP) produced by the Wildlife
Conservation Society (USA) and Zoos Victoria Discovery and Learning Resources.
Manuals have been printed by Zoos Victoria, Australia.
This teaching manual is designed to give teachers a source of information regarding
the unique fauna and flora of Papua New Guinea. It includes detailed lesson plans
and how they relate to the learning outcomes produced by the Department of
Education Papua New Guinea. The lesson plans include an aim, objective and
learning outcomes. For the convenience of teachers at the village, lessons have
been designed so they require only a small amount of materials.
The lessons are based on the scaffolding principle of learning where the learner
builds on the knowledge in a step by step process. The lessons are activity based
and try to incorporate many learning techniques including graphic organisers, art and
movement. Although the lessons are designed to be taught consecutively, they are
still flexible enough to be taught individually. The manual can be used as a source of
reference for teachers or as a complete set of lesson plans. Each Unit of work is not
designed to be taught exclusive of normal coursework outlined by the Department of
Education within PNG. Teachers should follow those Units of work as directed by the
Department and use this manual as a supplement.
This teaching manual provides teachers with an overview of the fauna of PNG and a
few basic scientific principles. A list of references are included at the back of the
manual and should be consulted to gain a deeper understanding and more detailed
information on PNG fauna.
The overall goal of this teacher in service training manual is to provide sufficient
background information for teachers to deliver conservation education within their
classroom both now and in the future, with the aim of empowering the students to
help “make a difference” in preventing the decline of PNG’s unique flora and fauna.
The major aims of this training manual is to provide teachers with:
–

A resource manual containing information on PNG fauna and flora

–

A series of lesson plans which incorporate scientific principles, conservation
values and information on PNG’s unique flora and fauna.

–

Show how these lesson plans relate to the learning outcomes recommended
by the PNG education department.

–

Provide teachers with a series of teaching techniques that can be adapted for
other subject material.
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The key themes and concepts for teachers and students to comprehend are:
–

What is science and what do scientists do?

–

Classification of living things and biodiversity within PNG

–

Rainforests how they work and why they are important

–

How plants, animals and humans interact with each other.

–

Conservation of natural resources within the environment

These concepts fit in well with the PNG Science curriculum (Working Scientifically
and Living Things) and the Social Science curriculum (People and Environment).
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UNIT 1 – WORKING SCIENTIFICALLY
Focuses on analytical and creative approaches and students are encouraged to explore,
question, test ideas and formulate conclusions.
Empowers students to implement problem-solving strategies when constructing their
understanding of the world around them.
Aim: To help students understand what science is and how it affects their everyday lives.
Science has been a huge part of our lives and has made considerable contributions
to society. Science has been a part of peoples lives ever since we evolved, from the
time people started to “invent” tools and use fire to the present evolution of more
complex and advanced computer technology that dominates the western world today.
People are naturally inquisitive and exploratory animals so consequently in a way we
are all scientists.
When someone researches, studies, invents or discovers something new, it is all in
the name of science. The professional scientist will write their results in a report
which is then published in scientific literature and thus it becomes a part of history.
Future scientists refer back on this information and then build on this important
knowledge bank.
Science now encompasses most aspects of our every day lives, food technology and
agricultural practices are a part of science, water and air studies provide us with a
better understanding of the two most important compounds for life on the planet.
How people use this information is what is unknown for the future. In times gone past
science has been detrimental to the environment. Mining, agriculture and industrial
revolution have all made devastating impacts on the globe. Scientists are discovering
animals and plants that are becoming extinct before many of them have been given a
scientific name. A relatively new branch of science (conservation) is trying to help
prevent this loss of species, the habitat loss and environmental damage caused by
these activities.
The main concept to grasp about science is that science is all about aquiring new
knowledge and a deeper understanding of how things work. In most cases this is
done to find out the truth about things and how things can be improved. Ultimately,
science attempts to gather evidence to prove certain theories or ideas people have.
Scientific method provides scientists with a recipe to follow in order to gain this
evidence and prove their work. Their work is written into important documents and in
a way becomes a part of history that other scientist will refer to just as people do in
court setting precedents.
By the end of this Unit of work students should have a good understanding of what
science is and how science helps provide information to people. Students will also
develop skills such as thinking objectively, debating, analysing data and questioning
results. These skills are further developed throughout this manual.
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ACTIVITY 1 - Introducing Science using a
Concept Map
Aim: To help students understand how science is a part of their every day lives.
Objective: Illustrate how broad the science subject is using a concept map.
Learning Outcomes:
 Students can give examples of branches of science and communicate this verbally.
 Students can illustrate their ideas in the form of a concept map.
 Students can link their ideas within the concept map.
 Students can describe and demonstrate how science is used to improve our daily life.

Background Information
“What is a concept map?”
The aim of a concept map is to provide students with an alternative format for writing
and expressing their ideas on a particular topic. They can be used in the following
ways:


To assess students prior knowledge on a topic,



To sum up a topic that has been studied,



As revision before a test,



As a formal piece of assessment,



To write down brainstorming ideas,



To use as a planning tool.

The benefits of a concept map are outlined as follows:


Provides students with an illustration of their ideas



It provides links and associations between their ideas,



Students can recall information easier,



Allows students to use alternate forms of communication such as colour and
drawings, reducing literacy problems,



There are no boundaries. The map can be as big or as small as you want it to
be.
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Method:
To begin a concept map you can either pool the students’ ideas on the board or
conduct the task in small groups or as individuals. Ask the students the following
questions to get their ideas about what they think science is:


What topics does science include?



What jobs can people have in science?



What does a scientist do?



How does science affect your life?

As students share their ideas it is important to not make any judgments, just record all
information that is given, even if it doesn’t seem to make sense. Try and group
peoples’ ideas and link the ideas as you record. Link ideas or concepts together.
Add diagrams and colour where possible. The more colour and diagrams the better
students will be able to recall and remember the information. It is best the students
conduct their own using their own style to achieve this. During the discussion ask
questions to encourage more information from the students and allow the students to
expand on their own ideas. This will add to the concept map. Add new terms where
necessary to build on students’ knowledge.
Finally you should have a mass of information on the board which should illustrate the
importance of science in peoples’ lives and therefore have increased their awareness
as to how science effects them. Encourage plenty of discussion and feedback
throughout the process.
Note: If this is a new activity, students will need assistance in grasping the concept.
Give students extra instructions if necessary and show them how to get started.
Avoid having the students copy the concept map directly from the board.

Results
The following concept map provides you with an example of the major streams of
science. This is by no means the entire field of science or indeed how your concept
map should look. Each class will vary from the next depending on the student’s
responses and the teachers’ style.
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SCIENCE CONCEPT MAP
GEOLOGY

BIOLOGY

Earth Processes
Soil – erosion, landslides
Surface Processes – earthquakes, volcanoes,
rivers, tides, hydrology,
The past – fossils, continental drift, earths
history
The present – mining natural resources
The future – impact assessments, natural
disasters.

ZOOLOGY
Animals

BOTANY
Plants
Classification
Structure and function
Conservation
Agriculture
Diet and nutrition
Evolution

ASTRONOMY
Stars
Planets
Moon
Sun

CHEMISTRY
Matter
Atoms
Compounds
Mixtures
Elements
Organic / inorganic
Environment
- mining
- water
- atmosphere
- conservation
Medicine / health
Cleaning agents
Food preservation

Asteroids
Satellites
Exploration
The Galaxy

Rocks
Constellations
Disasters
Comets

PHYSICS

SCIENCE

Forces
Energy – electricity
Electronics – technology
/ music / radio
Theories / formulas
Light
Sound
Movement

HISTORY
Famous scientists
Evolution of science
Technology
Discoveries
Inventions
Methods
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Discussion:
Ask students to make links between the various science topics. Ask students to
relate these areas with their everyday lives.

Conclusion:
Students will hopefully appreciate the diversity of science and acknowledge its
importance in society.
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ACTIVITY 2 - Defining evidence and Scientific
Method
Aim: To help students understand what scientists do and how scientific method works.
Objective: Show the various steps involved in scientific method. Show scientific method
is a tool used for gathering evidence.
Learning Outcomes:
 Students can describe and follow the steps used in scientific method.
 Students can analyse scientific method and make suggestions to improve it.
 Students can debate their ideas and suggestions to apply new methodology to a
scientific experiment.
 Students can argue their ideas on the basis of information collected and personal
experience.
 Students can review the extent to which answers are reasonable in relation to the
questions asked

Background Information
Scientists seek to find the truth. Scientists gather evidence to support their ideas or
theories. To do this in a scientific way, scientists conduct tests or research or
experiments that are unbiased and controlled. Scientists throughout the world have
developed particular scientific methods for their research. These methods change
over time as more information and technology becomes available to make the
method more accurate and precise. It is the scientific method that dictates whether
the science is either good or bad. For example if the research does not contain
controls or the evidence that is gatherered is biased in some way, that research
would be considered to be bad science and the evidence is not well supported.
Without an accurate and precise method, the scientists work is not acknowledged in
the scientific community.
Below shows the scientific method used throughout the world.
OBSERVATION – This is the first step in scientific method. Scientists take notice of
what they see before any questions are made. For example: People told Tim
Flannery there are not as many Tenkile in the rainforest compared to 50 years ago,
consequently it has been categorized as an endangered species.
HYPOTHESIS (The Question)– Scientists form a question based on their
observation or provide some kind of guess as to what they think is causing their
observation. Their scientific research is based on proving or answering their
question. For example: How many Tenkile are there? Hunting pressure has made
the Tenkile population low, if we establish a hunting moratorium will this help increase
the population of Tenkile?
MATERIALS – Scientists gather the materials required to help them answer their
question. For example: people to help count faeces, scales to weigh and rulers to
measure Tenkile, Global Positioning System (GPS) to record sites and form transect
lines, clinometer to measure the slope of the mountain.
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METHOD – Scientists follow particular steps like following instructions in a recipe. It
is important the steps are followed exactly the same way so the information they
collect is unbiased. For example: Follow a 1 km transect line and count dung at
various sites (15 meters apart) for 4 minutes only. Measure and weigh each piece of
dung.
RESULTS – Scientists use mathematics to help them analyse the data they have
collected. For example: The average number of Tenkile is estimated from the
number of dungs collected.
DISCUSSION – This is where the scientists critically analyse their work, usually
referring to the methods or faults in the technique used to collect the data or any
assumptions that were made. There may also be problems associated with the
statistical analysis. For example: It is not known whether the dung is from Tenkile or
Grizzled Tree Kangaroo (Yongi), we are also assuming Tenkile is occupying the
entire Torricelli Mountain range above 900 meters.
CONCLUSION – Scientists try to answer their questions by making judgements and
estimates from analysing their data. For example: There are 140 Tenkile left in the
Torricelli Mountains.
REPLICATION – This is where scientists establish many of the same kinds of
experiments to obtain more accuracy in their results For example: Rob Small had
one Distance Sampling site whereas Jim Thomas will be collecting data from at least
seven Distance Sampling sites.
REPETITION – This is where the experiment is carried out many times to obtain
more precise results. EG: Rob Small collected dung from three field trips covering
each transect line only three times. Jim Thomas will attempt to cover each transect
line 3 times per year for many years to come.
Therefore by refining and improving the scientific method, you attempt to obtain more
accurate and precise data pertaining to the truth. The purpose of this is to discover
reasons, causes, effects and the truth while you try and answer your original
question.
Despite the technical terminology and the relevance of scientific method in Papua
New Guinea, teaching students scientific method enables students to gain other skills
such as:


Analysis



Debate and discussion



Thinking



Problem solving



Ability to follow instructions



Team building skills

Method:
Students can conduct a simple activity in the classroom to start them thinking
“scientifically”. Ask the students how they know that certain things are in fact true and
what evidence did they need to confirm that it is true. This activity aims to start
debate and discussion on certain topics and have the students really think about how
they know these things to be true. It is important to keep digging for evidence and
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asking for real examples of evidence to prove these things to be true. Someone
telling them or reading it in a book is not an example of evidence. This is anecdotal
evidence such as “your word against mine”. Some examples are listed below:

Scientific Fact

Examples of Evidence

The earth is round

Pictures of the earth from satellites, and
the ability to fly a plane around the globe

There is water in the air we breathe

Breath into a plastic bag and water
condenses.

Dinosaurs once lived on earth

Fossilised bones are buried in the ground

Plants need the sun to survive

Put a plant in the dark and it will die

Organic material breaks down

Observe the decomposition of plant
material

Results
Students will share their ideas with the class.

Discussion
Students can debate and discuss these ideas.

Conclusion
Students will be able to form opinions based on their ideas and the evidence put
forward to support these ideas and opinions.
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ACTIVITY 3 - Insulation Testing
Aim: To help students understand what scientists do and how scientific method works.
Objective: Show the various steps involved in scientific method. Show scientific method
is a tool used for gathering evidence.
Learning Outcomes:
 Students can describe and follow the steps used in scientific method.
 Students can analyse scientific method and make suggestions to improve it.
 Students can debate their ideas and make suggestions to apply new methodology to a
scientific experiment.
 Students can argue their ideas on the basis of information collected and personal
experience.
 Students can review the extent to which answers are reasonable in relation to the
questions asked

Background Information:
There are many simple experiments you could use to illustrate scientific method. The
following experiments can be used as a round robin for each student to experience
each activity in one lesson or alternatively use each activity for an individual lesson.
Prior to each experiment ask students to conduct a Predict / Observe / Explain.
Predict – After explaining the experiment, students need to predict what they think
will happen before actually conducting the experiment
Observe – while students are conducting the experiment, students make their own
observations and record their results
Explain – students then explain what they observe and provide reasons for their results based
on their observations. Students can then discuss how this related to their first prediction

Observation:

When you fill a can with hot water it goes cold

Question: Which material is the best to keep the water hot?
Materials:
Aluminum cans, Hot water, Thermometer, Various material / fabric

Method:
The members of the group need to ‘invent’ their own method after discussing it in the
group. Be sure the group includes a control and replicate and repeats the experiment
where possible.
For example:
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Cover 4 cans with different fabrics or materials and keep one uncovered for a control.
Boil hot water and place one cup into each aluminium can.
Measure the water temperature of each and record.
After 2 minute intervals record the water temperature for a period of 15– 20 minutes

Results:
Include all of your results in a table format. Analyse the results and form a
conclusion. Example:
Time
Interval

Control

Material 1

Material 2

Material 3

Material 4

Start
temperature
2 minute
4 minute
6 minute
8 minutes
10 minutes
12 minutes
14 minutes
16 minutes
Once the data is collected the results can be put into a graph which will visually
display the trend of temperatures and show which material was the best insulator.

Discussion:
Where could the experiment be improved? (in the example above more replicates
and a repeat of the experiment will improve the accuracy of the results, there was no
control used) What mistakes do you think you made? (an example could be that
people did not read the thermometers correctly, this is known as measurement error).
How does this relate to the real world such as energy saving devices such as
thermus, refrigeration etc.?

Conclusion:
Which material was the best at insulating? Which was the worst?
Page 18 of 127

ACTIVITY 4 - Can Rolling
Aim: To help students understand what scientists do and how scientific method works.
Objective: Show the various steps involved in scientific method. Show scientific method
is a tool used for gathering evidence.
Learning Outcomes:
 Students can describe and follow the steps used in scientific method.
 Students can analyse scientific method and make suggestions to improve it.
 Students can debate their ideas and suggestions to apply new methodology to a
scientific experiment.
 Students can argue their ideas on the basis of information collected and personal
experience.
 Students can review the extent to which answers are reasonable in relation to the
questions asked

Observation:
Some tin cans can roll along surfaces further than others.

Question:
How far will the can roll on a variety of surfaces?

Materials:
Aluminum cans or tin cans, Various materials such as board, lino, carpet, gravel
Tape measure / ruler

Method:
The members of the group need to ‘invent’ their own method after discussing it in the
group. Be sure the group includes a control and replicate and repeats the experiment
where possible.
For example:
1. Place the surfaces at the same angle, be sure there is enough space for the
can to roll.
2. Place the can on the top of the surface and allow it to roll. Do not interfere
with the can until it comes to a complete stop.
3. Measure the distance from the surface to where the can stopped rolling.
4. Record the results in the results table.
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Results:
Include all of your results in a table format. Analyse the results and form a
conclusion.
Surface

Roll 1

Roll 2

Roll 3

Roll 4

Roll 5

Surface type 1
Surface type 2
Surface type 3
Surface type 4

Discussion:
Where could the experiment be improved? (an example might be that the angle of
the surface was not the same for each roll or trial). What mistakes do you think you
made? (the can needed to be replaced for each trial because it kept getting bent
after each roll). How does this relate to the real world such as road surfaces for
planes, cars, trucks or other wheels?

Conclusion:
Which material was the best at enabling your can to roll?, Which was the worst?
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ACTIVITY 5 - Tenkile Research - Distance
Sampling
Aim: To help students understand what scientists do and how scientific method works.
Objective: Show the various steps involved in scientific method. Show scientific method
is a tool used for gathering evidence.
Learning Outcomes:
 Students can describe and follow the steps used in scientific method.
 Students can analyse scientific method and make suggestions to improve it.
 Students can debate their ideas and suggestions to apply new methodology to a
scientific experiment.
 Students can argue their ideas on the basis of information collected and personal
experience.
 Students can review the extent to which answers are reasonable in relation to the
questions asked

Background Information:
Since the establishment of the Tenkile Conservation Alliance in 2001, TCA has been
conducting scientific research within the Torricelli Mountains to gain a better
understanding of the population. The scientific research technique used is known as
Distance Sampling. This method involves the collection of scats or pekpek found
along a serices of transect lines. Transect lines are carefully measured out areas
within a known area of habitat. The population of Tenkile is estimated based on the
number of scats found within the known area. This estimate is then extropolated to
get a total estimate of the population. Although this method is not completely
accurate, the method does provide TCA and the local people with a population
estimate that can then be used to monitor the population of Tenkile over time and
measure the effectiveness of the hunting moratorium.

Observation:
The number of Tenkile are less than they were 50 years ago.

Question:
How many Tenkile are there? Is the hunting moratorium working?

Materials:
Tape Measure, Pen and record sheets, Containers, Stop watch

Method:
Once an area of land is marked out to show transect lines and points for obersvation,
a team of 3 people search an area for Tenkile “scats” (pek pek).
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One member of the group is a team leader that controls the stop watch and gives
instructions to the team.
The other two members of the team are responsible for finding the scats.
From a designated transect point, the team huddles together until the team leader is
ready. When the team leader has the stop watch ready, he calls out to the other
team members to start looking for scats. Once the team has been searching for 4
minutes the leader says stop and the scats are collected and stored in ethanol. The
distance is also measured from the point marker to the scat and recorded in the
record sheets.
The team then moves onto the next point marker and repeats the search.

Results:
All results are recoded on data sheets and given to the Project Manager Jim Thomas
for analysis. The measurements and numbers of scats found are used in a
mathematical formula to gain an estimate of the population within a certain area. This
estimate is then used to determine the entire population across the Torricelli
Mountain Range.

Discussions:
There are several faults with the Distance Sampling method. The main one being we
do not know with certainty which kind of tree kangaroo deposited the scat. To
determine this with accuracy, the scats are collected so as to find grooming hairs
within them and then these can be observed under a high powered microscope and
the species identified.

Conclusions:
The results will provide an estimate of the Tenkile Population within the Torricelli
Mountian Range. It will never be a precise figure because there are too many
variables, but the estimate provides us with an idea of what the population is doing.

Page 22 of 127

UNIT 2 – LIVING THINGS – the nature of things
It is important that learners appreciate and value their body and other living things. Our body
is made up of tissues, organs and organ systems, which function in an integrated way. There
needs to be an understanding of the structure and functions of each organ as it relates to the
living form.
Aim: To give students a basic understanding of taxonomy to give them a concept of what a
species is and its importance. To introduce students to the various fauna groups and species
found in Papua New Guinea. This unit focuses on species and fauna groups that are unique or
have conservation significance or are of ecological importance.
Although the PNG Curriculum focuses on the structure and function of body tissues and
organs, this unit of work trys to illustrate how the differences in living things categorises
them into certain biological groups. Classification is a system to organise and categorize
different plants and animals. This system is known as taxonomy, the naming of living
things, and was first established by scientists Dr Karl von Linne in 1758.
The similarities and differences within animal and plant species is used as a way of
understanding the evolution of that species and how they are related to each other. The
scientific classification system enables people to know exactly what animal or plant people
are referring to without any ambiguities. It is also important to be familiar with
classification to understand biodiversity. It is at the species level of classification scientists
debate which animals are ‘worth’ saving from extinction. Genetics and taxonomy has a
huge role to play in this.
In Papua New Guinea many animals are given the same name despite being different
species for example the term kepul refers to any kind of possum, likewise other animals
are given two names for the same species that are a different colour due to sex or age.
For example the Common Spotted Cuscus is known as Fi, (white kepul) in the Olo
language and the Memnuf (brown kepul). These are two names for the same species.
The female Eclectus Parrot is known as “Iryale“ while the green male is called “Milangil“.
So for this reason alone it is important to have a system in place that eliminates this
confusion. It was recognised that a system was necessary. One system was developed
and is now known as Binomial Nomenclature.
Tim Flannery was the first scientist to name ‘Tenkile’. He called it the Scott’s Tree
Kangaroo to acknowledge the Scott’s foundation which funded his research in the
Torricelli Mountain Range. The scientific name Dendrolagous scottae was given. The first
part of the name Dendrolagous is the generic name for all 10 species of tree kangaroos. It
means ‘tree hare’. This is what scientists thought when they saw a tree kangaroo for the
first time. Around the world scientists are able to identify and classify this species. In the
Torricelli Mountain Range there are 4 tok ples names for the Scott’s Tree Kangaroo. This
makes the identification of the animal very confusing for other countries hence the need to
classify and name various animals using the universal language of Latin and Greek.
Typically 2 names are given, the genus and species. The first name (genus) is always
written with a capital letter whereas the species name is in lower case. When written the
genus and species name should always be italicized or underlined.
The history of the discovery and investigation of PNG’s mammal fauna is relatively recent.
Dr Otto Finsch (1865) was the first to name mammals from PNG. Other notable
taxonomists and scientists who explored or described PNG’s fauna were Alfred Wallace
(1969), Luigi D’Albertis (1872), Michael Oldfeild Thomas, George Tate, Rosenberg (1878),
Heller (1897), Jentink (1906) and Flannery. Specimens of animals collected during
scientific expeditions are held in museums throughout the world. They are currently held
in Genoa, The British Museum in London, the American Museum, Bishop Museum –
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Hawaii, the Australian museum – Sydney, Leden, Berlin, Paris, Canberra, West Java,
UPNG and the National Museum – Port Moresby. At present PNG has 212 indigenous
mammal species, 13 introduced and 15 extinct mammals that we know of.

CLASSIFICATION OF LIVING THINGS
Classification of living things is important in understanding how animals and plants are
related to each other in terms of their evolution, diet, reproduction, physiology, distribution
and habitat. By studying this, scientists can gain a greater understanding of life on earth
and make predictions about how our future is going to be. The taxonomist groups similar
kinds of living things based on their evolutionary relationships. These similarities and
differences can be very subtle so there is often a lot of debate among taxonomists
amongst species. Taxonomy is critical in understanding life on earth because it reveals
the order and the diversity of life around us. Each species represents a unique and
irreplaceable gene source that has taken millions of years to evolve. Therefore the
concept of biodiversity and the conservation of biodiversity cannot be fully appreciated
until the concept of a species is developed.

LIVING THINGS
The definition of living and non-living things varies but usually most people agree on these
five characteristics:
–

they metabolize compounds to produce energy

–

they grow and reproduce

–

they evolve

–

they are made up of cells in an organised way

–

they responds to stimuli

The debate often involves the classification of viruses (such as Human Immuno Virus HIV). At present viruses are thought to be non-living. It is only when the virus enters the
living host they show the characteristics listed above.

Kingdoms
Taxonomists recognize there are five different kingdoms. These Kingdoms are listed
below:
Animalia – these are multicellular organisms, which are dependent on other things for food
(heterotrophic). Most animals are able to move. Members of this kingdom include worms,
corals, sponges, molluscs, crustaceans, insects, spiders, birds, fish, amphibians, reptiles
and mammals.
Plantae – these are multicellular organisms that are able to manufacture their own food
using the process known as photosynthesis. Plants are usually fixed in one location.
Examples of this group include ferns, mosses, conifers and flowering plants.
Monera – these organisms are single celled and microscopic, which contain no nuclear
membrane and are the most primitive life forms on earth. Bacteria (germs) are examples
of the kingdom Monera.
Fungi – these multicelluar organisms break down food by excreting enzymes over it.
Fungi do not move nor do they photosynthesize. They play a very important role in the
decay of other living organisms. Yeasts, moulds, mushrooms (Talinga) and toadstools are
all types of Fungi.
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Protoctista – members of this kingdom are variable resembling members of the animal,
plant and fungi kingdoms but they are all single celled organisms. However Kelp is also a
member of this kingdom but it is multicellular. Algae, Protozoans (such as Malaria) and
water moulds are all examples of this kingdom.

Phyla
Within each Kingdom the organisms are grouped into Phyla. They are usually grouped by
organisms that have one or two structural features in common. Such as in the Animal
kingdom all animals that have a nerve cord and/or backbone along the dorsal side of the
body are in the Phylum Chordata. Pharyngeal slits (like gills) along the throat at some
stage of development are also characteristic of this group and this is used to determine
the evolutionary relationship between various groups that follow.

Class
Within each phylum the organisms are broken up into smaller groups known as classes.
Phylum chordata (vertebrates) is generally broken up into 7 classes. These are based on
the physical characteristics that are common with each other.
–

There are 3 different classes of fish Agnatha, Chondricthyes and Osteichthyes.
They differ depending on their scale and bone structure. Fish differ from reptiles
because they do not have lungs and use gills to breath under water.

–

Class Reptilia (reptiles) are all animals that are ectothermic, have lungs and have
scales covering their body

–

Class Amphibian (frogs, toads and salamanders) that have soft moist skin and
breathe through their skin but also have lungs. These animals are ectothermic
like fish and reptiles but usually have three stages in their lifestyle (eggs –
tadpoles – adults), this is known as metamorphosis.

–

Birds are in the class Aves and are categorized by having feathers,

–

Class Mammalia contain animals that are milk producing animals and usually
have fur. Often levels are divided further into sub levels. For example Mammals
are broken into 3 sub-classes depending on their style of reproduction Marsupials, Monotremes and Placentals. (More information on this later).

There are many different Phyla of Invertebrates in the animal kingdom. Phylum Uniramae
is just one example of an invertebrate group. Phylum Uniramae is broken into 5 classes
depending on the number of antennae, body segments and legs.
–

Class Insecta contains animals that have three body parts (head, thorax and
abdomen) with a pair of antennae and 6 legs. Although 750,000 species have
been identified, it is thought there are millions yet to be identified, particularly in
PNG.

–

Class Arachnidae are animals with two body parts and eight legs (such as
spiders).

Order
Groups of living things are then classified into the order level based on their physical
characteristics. For Marsupials, PNG is home to representatives from 4 major Orders of
Marsupials. Tree Kangaroos such as Tenkile are in the Order Diprotodont due to the teeth
structure and foot structure.
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Family
Tree Kangaroos are all classified in the Macropod family, which means “big (macro) foot
(pod)”. All Kangaroos, Wallabies, and Dorcopsis wallabies are in this family.

Genus
The genus is considered the “cousin brother” relationship. For example very closely
related animals are found in the same genus. EG: All tree kangaroos are in the genus
Dendrolagus.

Species
The definition of a species is sometimes hard to define, so scientists are constantly
debating and changing names of animals and plants as new information becomes
available. Usually a species is defined as when the living thing is significantly different to
another and they are unable to interbreed and reproduce under natural conditions. So
therefore the Grizzled Tree Kangaroo (Yongi) is called Dendrolagus inustus and the
Scott’s Tree Kangaroo (Tenkile) is known as Dendrolagus scottae. Members of the same
species closely resemble one another however there may be differences between male
and females and juveniles and adults. This can be seen in the Eclectus parrots, males are
green (Milangil) and females are red (Iryale) and blue but they are actually the same
species. The Green Tree Python (Abongo) varies in colours (yellow, blue and red / brown)
as juveniles but all turn green as adults.

CLASSIFICATION
Binomial Nomenclature
th

In the 18 Century, Dr Carolus Linnaeus devised the naming system for living things.
Binomial means two names and this is referring to the genus and species names. They
are usually words from Greek or Latin languages, which is the universal language so there
is no confusion among scientists throughout the world.

Physical Features of Animals
The table below indicates some general characteristics used to group animals together.
Not all animals will have all of these features. The characteristic that is italicized is the
main feature that identifies animals within that group. For example all fish can be
categorized by animals that live in water, are covered by scales and have fins. However,
a shark is also a fish but the body covering has a smoother scale.
Amphibians can be identified by their body coverings in that they are the only creatures
that have moist smooth skin, unlike scales. Some amphibian’s skin is rough and tough,
but it is still moist and relatively smooth compared to scales. Reptiles are easily identified
by their scaly skin however the geckos have relatively smooth skin like an amphibian but it
is not moist and they are actually scales when viewed under a microscope. So there are
always exceptions to the rules. Hence the continual debate among taxonomists

Fish

Amphibians

Reptiles

Birds

Mammals

Scales
(aquatic)

Moist smooth
skin

Scales all
over body

Feathers

Fur / hair

Fins

4 legs / no legs

4 legs / no
legs

2 wings / 2
legs

4 Limbs
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Gills

gills / lungs

Lungs

Lungs

Lungs

Lay eggs / live
young

lay eggs /
metamorphosis

lay eggs / live
young

Lay eggs

Young suckle
milk

No external
ears

external ear
(typanum)

Ears / no ears

ear holes

outer ears

However there are other ways we can group animals together.

Reproduction:
Animals can be classified based on their reproduction strategies.
Amphibians
Mating is mostly by external fertilization (known as Amplexus). Their larvae (the tadpoles)
metamorphose (change form) into the adult stage (eg: frogs). The life stages may vary
depending on the species.
Reptiles
Mating is mostly by internal fertilization. Some reptiles will lay eggs that then hatch while
other reptiles have the eggs hatch from within the body and live young are born. Reptile
eggs are generally rubbery which helps prevent water loss.
Birds
All birds lay eggs with a hard shell. These eggs are incubated by the parents or
underground.
Mammals
There are 3 different types of mammals, which are classified on their reproductive modes.
1. Monotremes (Egg Laying Mammals) – these mammals lay eggs, which are
incubated by the female. Young hatch from the egg and suckle on the mothers’
milk. The Echidnas and Platypus are the only types of monotremes in the world.
2. Marsupials (Pouched Mammals)– these mammals have a short gestation and give
birth to undeveloped live young. After being born the young crawl to the mothers
pouch and attach to a teat and suckle milk to complete their development.
3. Eutherians (Placental Mammals) – these mammals produce well developed live
young due to the placenta providing the young with oxygen and nutrients within
the womb. They complete their development on the mothers’ milk after being
born.

Conservation Status
With the rapid decline in wild animal and plant populations, scientists are now classifying
animals and plants based on their distribution and numbers in the wild. This provides
scientists with a guide or scale as to which animals or plants need help more than others
to avoid that species being lost forever.
Extinct – a species of plant or animal of which there are no living individuals remaining.
Not seen in the wild for 50 years or more (Dinosaurs, Tasmanian Tiger). Can also relate
to certain areas such as (Waimenke or Golden Mantled Tree Kangaroo is locally extinct
from most of the Torricelli Mountain Range)
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Endangered – a species that could become extinct within 10-20 years if nothing is done to
protect it. (eg: Tenkile)
Vulnerable – those species which could become extinct over a longer period of time if
nothing is done to protect them. (eg; Yongi)
Threatened – is a term which covers the range of species under the threat of extinction –
critically endangered, endangered or vulnerable.
Indeterminate – a species that is known to be endangered, vulnerable or rare but where
there is not enough information to say which of the three categories is appropriate.
Rare – species that have small world populations but are not endangered or vulnerable.
Insufficiently known – species that are suspected but not definitely known to belong to any
of the categories because of lack of information. (eg: many species of frogs, reptiles and
birds within PNG)
Common – species that have large stable populations eg: Pacific Rat (house rats)

Diet
An animals diet can also be used to classify them into different groups.
Carnivore –all animals that feed on another type of animal eg:Cat, Dog, Quoll, Snakes.
Herbivore – all animals that feed on plant material eg: Tree Kangaroo and Wallabies.
Omnivore – all animals that feed on both plants and animals eg: humans, pigs, bandicoots
(mumut)
These categories can be divided up even further to be more specific such as:
Frugivore – animals that feed mostly on fruit eg: Eclectus Parrot, Fruit Bats
Folivore – animals that feed mostly on leaves of plants eg: Tree Kangaroos
Insectivore – animals that feed on insects eg: Insectivorous bats, Frogs
Nectivorous – animals that feed mostly on nectar eg: butterflies.
By the end of this unit students should have a good understanding of how animals are
classified. Students will become more familiar with the physical characteristics of animals
using PNG fauna as examples. This unit aims to help students understand the meaning of
classification and how this relates to the rich biodiversity found within PNG. Hopefully this
new knowledge will inspire students to be proud of PNG’s unique flora and fauna and thus
enable students to protect it for future generations.
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ACTIVITY 1 - Classification picture mix up
Aim: To help students understand how science uses classification to group animals.
Objective: For students to use basic principles in scientific classification to sort animals
into groups.
Learning Outcomes:
 Students can explain characteristics they would use to sort animals into groups.
 Students can make comparisons between the body coverings of animals and explain
how these structures help organise them into various groups.
 Students can sort groups of animals using the basic principles of classification.
 Students can identify the similarities and differences of various plant and animal
groups
 Students can name and identify the basic taxonomic groups used for vertebrates.

Background Information
This activity is best conducted in small groups of 3-4 students to allow for discussion
of their ideas to take place.

Materials:
Various pictures of animals and plants of PNG. EG: Cuscus, Tree Kangaroo, Rat,
Pig, Dog, Snake, Lizards, Frogs, Birds, Insects, Fish, trees, orchids, grasses etc. Or
if there are many available hunting trophies such as skins and fur, skulls and bones
could also be used.

Method:
Using a mixture of cut out photos or pictures of animals and plants, have students
place these pictures in various groups. Do not specify a criteria but ask the students
to make up their own reasons. After the first grouping, ask the students to present
their reasons to the class. There is no right or wrong as to how the pictures go
together, the students decide how they think they should be grouped. The only rule is
that when questioned by the teacher they must have a logical reason as to why the
pictures are grouped in the way they have chosen. When they have all finished ask
them to repeat the groupings but use different reasons no other group has used.
Allow the students to come up with as many different ways to group the animals that
time allows.

Results:
Some students may group the pictures according to their current scientific knowledge
such as putting all the birds together, all the reptiles together etc, others may choose
to group all the animals that fly, all animals that live in water or some might even
group animals according to their colour or name. Such as all animals beginning with
the letter ‘S’. The aim of this introduction activity is to illustrate there are many
different ways to group and categorise living things.
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Discussion:
Once you are satisfied that the students have identified there are different ways to
group living things, you can ask representatives from each group to discuss and
report to the whole class on how and why they grouped the animals and plants
together the way they did. Each group may vary in their reasons, which will lead to
plenty of debate and discussion. This is exactly what scientists do when classifying.
Try to encourage plenty of discussion.
Alternatively you can expand on this activity by asking students to draw a concept
map to identify the structures of living things. Such as fur, feathers and scales on
animals. Scientific terminology can also be introduced at this stage.

Conclusion:
You could show the class how the plants and animals are classified by science using
the pictures you have, or simply keep the debate open and ask the students to draw
their own conclusions.

EXTRA ACTIVITY - Animal Grid
Use the grid to test students knowledge and record their observations using the
pictures.
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Classifying Animals
All animals have identifying features that help scientists classify or group them. Tick each animal’s features.

Body
Features

Name
Skin without
scales, feathers
or fur
Hair/Fur
Scales
Feathers
Six legs, three
body parts
Pouch
Webbed Feet
Claw
Tick the group
you think this
animal belongs
to:







Reptile
Amphibian
Bird
Mammal
Insect







Reptile
Amphibian
Bird
Mammal
Insect







Reptile
Amphibian
Bird
Mammal
Insect







Reptile
Amphibian
Bird
Mammal
Insect







Reptile
Amphibian
Bird
Mammal
Insect







Reptile
Amphibian
Bird
Mammal
Insect







Reptile
Amphibian
Bird
Mammal
Insect
Page 31 of 127

Page 32 of 127

ACTIVITY 2 - Classification using the address
analogy
Aim: To help students understand how science uses classification to group animals.
Objective: For students to use basic principles in scientific classification to sort animals
into groups.
Learning Outcomes:
 Students can explain characteristics they would use to sort animals into groups.
 Students can make comparisons between the body coverings of animals and explain
how these structures help organise them into various groups.
 Students can sort groups of animals using the basic principles of classification.
 Students can identify the similarities and differences of various plant and animal
groups
 Students can name and identify the basic taxonomic groups used for vertebrates.

Background Information
As an introduction to classification, first discuss the tok ples and Pigeon English
names of certain plant and animal species among the classroom. The purpose of this
is to illustrate how easy it is to become confused even for those who have the same
tok ples using different dialects and pronunciation.

Method:
Write the following table on the board to illustrate the different names for Tenkile.
Language

Name

English

Scott’s Tree Kangaroo

Scientific

Dendrolagous scottae

Olo

Tenkile

One

Rengile / Fiwo

Elke

Teklel

Yel

Tikisir

Once students are aware of the reasons for a system to be used in naming and
grouping animals, introduce the letter analogy as a way of helping students
understand the concept of classification and taxonomy. In particular the two name
system called binomial nomenclature.
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Results:
An analogy for understanding the system scientist use to classify living things is by
comparing to the mailing system used throughout the world. When you send a letter
in the mail you follow a certain order to ensure the letter is sent to the right person.
Without a specific system that is universal, confusion and chaos would occur, hence
the need for a specific mailing system, identifying living things is the same. It
provides order and understanding to the relationships of animals such as their
evolutionary relationships and diversity.
ADDRESS ANALOGY

GENERAL SCIENTIFIC
TERMS

ANIMAL EXAMPLE

species

scottae







Last Name

Genus

Dendrolagous







Number on street or post
office box

Family

Macropodidae

First Name
(Jean)

(Thomas)

(Kangaroos and
Wallabies)

(1304)






Street name or post office
name

Order

Marsupalia
(Pouched Mammals)

(Wewak Post Office)






City or town

Class

Mammalia

(Wewak)

(milk producing animals)







State or Province

Phylum

Chordata

(East Sepik)

(Vertebrates - animals
with a backbone)







Country

Kingdom

Animalia

(Papua New Guinea)

(all animals)

Discussion:
Ask students to discuss what would happen if there was not system in place. What
kind of confusion would occur?

Conclusion:
Students should appreciate the need for a formal classification system to name living
things
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EXTRA ACTIVITY - The Name Game
After explaining to the students the background information using the address
analogy, you can play the name game. The students can test their new knowledge
using this simple game. You will need to prepare a class set of mini Latin dictionaries
first and distribute them to the students to help the students guess the scientific
names. (Use the Pearson Education Wall Map for additional scientific names).
On the black board write the list of common names and scientific names listed in the
table below. Be sure to mix these names up. Ask the students to match them up
using the definitions in the Latin dictionary. Go over the answers on the board when
the students have finished.

Mini Latin dictionary

Common name

Scientific Name

amethistina = purple
colour

Dog

Canis familiaris

Cat

Felis domesticus

Striped Possum

Dactylopsila trivigata

Amethystine Python

Morelia amethistina

Canis = dog
Dactylos = toe or finger
Dendrolagous = tree hare
Scotts Tree Kangaroo

Dendrolagus scottae

Domesticus = Of the
house

New Guinea Rat

Rattus novaeguinea

Familiaris = familiar

Human

Homo sapien

Felis = cat
Guinea = Guinea
Homo = man
Morelia = no meaning
Nova = new
Psilos = naked
Rattus = rat
Sapiens = wise
Scottae = Scott
Tria = three
virgatus = stripes
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ACTIVITY 3 - Practice with plants
Aim: To help students understand how science uses classification to group animals and
plants.
Objective: For students to identify basic structural features of plants and use this to sort
plants into groups.
Learning Outcomes:
 Students can explain characteristics they would use to sort plants into groups.
 Students can make comparisons between the plant parts and explain how these
structures help organise them into various groups.
 Students can sort groups of plants using the basic principles of classification.
 Students can identify the similarities and differences of various plant groups
 Students can name and identify the basic taxonomic groups used for plants.

Background Information:
The aim of this lesson is to illustrate the ways scientists catorgorise living things using
physical characteristics. It also provides students with a practical example using the
classification system and introduces students to the concept of adaptations.

Materials:
Various leaf specimens from different kinds of plants. EG: Banana, grass, bamboo
etc

Method:
Place the leaves around the room and ask students to observe them carefully.
Students need to note their characteristics and try and group them together with
similar characteristics. Encourage students to expand on their vocabulary and use
various adjectives (describing words) when they describe each leaf. Eg: pale green,
dark green, olive green, waxy, shiny, thick, soft, furry, hairy, fuzzy, spikey, smooth etc

Results:
Students decide which plants should be grouped together. Use this table to help
organise the students ideas.
Plant
Name

Leaf
Colour

Leaf Shape

Leaf
texture

Other

Group
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Discussion:
As a whole class, each group discusses and reports on how and why they put the
plants together the way they did. Each group may vary in their reasons, which will
lead to plenty of debate and discussion. This is exactly what scientists do when
classifying.

Conclusion:
You could show the class how the plants are classified by science using the plant
specimens you have, or simply keep the debate open and ask the students to draw
their own conclusions.
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ACTIVITY 4 - Classification of mammals –
Venn Diagram
Aim: To help students understand how science uses classification to group animals in the
mammal group.
Objective: For students to use basic principles in scientific classification to sort mammals
into groups.
Learning Outcomes:
 Students can explain the characteristics of mammals.
 Students can name and identify the basic mammal groups.

Background information
Mammals are animals that produce milk. Most have fur or hair covering their body
and they are endothermic (warm blooded). They have a special jaw structure and
usually large brains. There are three different types of mammals in the world, all of
which are found in Papua New Guinea.
Eutherians the ‘placental’ mammals have a placenta during pregnancy, which
provides the young with essential nutrients and blood to grow and develop. There is
usually a long gestation so the young are born fairly well developed. Females are
characterised as having mammary glands, a vagina, urethra and anus whereas the
males have nipples but do not produce milk and have a urethra and anus. Examples
are bats, rodents, pigs, humans, cats, dogs, dolphins and whales. Found worldwide.
Marsupials are the ‘pouched’ mammals. These mammals are characterised by the
young growing and developing within a pouch. During pregnancy the embryo also
has a placenta like the eutherians but it is much more reduced. Therefore the young
are born fairly undeveloped. It should be noted only the females have a pouch and in
some species of marsupials the pouch is reduced (eg: carnivorous marsupials). The
marsupials also have only one urogenital opening called a cloaca. Examples:
cuscus, tree kangaroos, bandicoots, quolls, antechinus, possums and wallabies.
There are 60 different kinds of marsupials in PNG, Australia has 149 species and the
Americas have 69 species. No other country in the world has marsupials.
Monotremes are the ‘egg laying’ mammals. These mammals lay eggs that are
incubated by the females and young are born. The young feed on milk produced by
small nipples called ‘aureole’. The monotremes also have the one opening called a
cloaca. Examples: the long-beaked echidna (PNG only), the short beaked echidna
(PNG and Australia) and the platypus (Australia only).
This information can be represented using a graphic organizer technique known as a
Venn diagram. It is useful for concepts or information that have a combination of
similar characteristics and unique characteristics. Similar things are stated in the
overlapping spaces whereas the unique characteristics are stated separately.

Page 39 of 127

REVISION ACTIVITY - Picture Mix Up
Before you attempt the Venn Diagram, repeat the picture mix up activity (Activity 1)
using the animal pictures to test students knowledge on identifying the 3 groups of
mammals.

Materials:
Compass or large circular objects

Method:
Draw three large circles overlapping so that they contain a common center
Inside each section of circle write the characteristics of each type of mammal

Results:
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Discussion:
Look at the distribution of each type of mammal and discuss the impact of each group
becoming extinct.

Conclusion:
Students should conclude that the impact of losing the marsupials and monotremes in
PNG will have a devastating effect on the worlds’ biodiversity.
Scientists first started to classify the mammals of Papua New Guinea in 1865. Today
it is thought there are:


212 native mammals



13 introduced mammals



15 extinct mammals

To fully appreciate the importance of Papua New Guinea’s fauna and flora it is
essential to understand a little of the islands geological history because it has played
a role in shaping the islands mammal fauna. The island is a result of the interactions
between the Australian and Pacific tectonic plates. The Australian plate forms the
southern part of the island whereas the Pacific plate forms the northern part. In
between the two plates there is a mobile belt which has experienced extensive folding
and volcanic activity. This includes the central Cordillera which rises over 5,000
meters above sea level. It is thought the Torricelli Mountain range was once a series
of islands like the Bismark Archipelago is today and therefore it has a unique array of
mammal fauna due to the isolation 5 million years ago. However, the trans-fly area of
Southern PNG has the greatest mammal diversity. For more information see Unit 4
on the Environment.
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ACTIVITY 5 - Tree Kangaroo Fish Bone
Aim: To help students understand how science uses classification to group animals.
Objective: For students to use basic principles in scientific classification to sort animals
into groups, in paticular to identify the characteristics and behaviours of Tree Kangaroos..
Learning Outcomes:
 Students can explain characteristics they would use to identify Tree Kangaroos from
other kinds of animals.
 Students can sort groups of animals using the basic principles of classification.
 Students can identify the similarities and differences of various mammals and
marsupials groups
 Students can name and identify various groups used for marsupials.

Background Information
MARSUPIALS
Marsupials are one of the worlds most unusual and interesting animals in the world.
They are only found in Australia, PNG, West Papua and the nearby islands, and the
Americas. They are unique because they:


have a very short pregnancy with the young born poorly developed except for
strong forelimbs and a good sense of smell to find their way into the pouch,



development of young is in the females pouch where the joeys’ attach
themselves to a nipple and grow feeding on the mothers milk. In some species
the pouch is not well formed as other species.



Have only one opening called a cloaca, where mating occurs and wastes are
expelled.

There are 69 species of marsupials in the Americas, Australia has 149 species of
Marsupials and PNG has about 60 species of marsupials, many of them endemic to
the country and therefore unique in the world. There are 4 major groups of
marsupials in PNG.


Carnivorous Marsupials – the Dasyuirds



Bandicoots – Peremelids



Cuscus, Possums and Gliders – Various families



Wallabies and Tree Kangaroos - Macropods

Carnivorous Marsupials – Dasyurids
These marsupials are meat / insect eating animals. Most feed on insects, although
they will also eat small birds, lizards, frogs and small rats and mice if the opportunity
arises. They are small to medium sized (Mouse to Cat size) although the Thylacine
(dog size) is now thought to be extinct. Most have long pointed snouts and many
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sharp and pointed teeth (polyprotodont). The toes of the feet are not fused
(didactylus)
The dasyurids are unusual in that they only live for a very short time 3-4 years in the
larger species and only 1 year in the smaller species (Antechinus). During this time
they produce as many young as they can. However, not much is known about the
dasyurids in PNG.

Bandicoots - Peremelids
These marsupials are in their own family because they have feet like the possums
and wallabies (syndactylus) but teeth like the dasyurids (polyprotodopnt). They are
small to medium sized animals (0.5-5 kg) and have long snouts and long hind limbs
with straight claws. Their diet tends to be omnivorous with a preference to insects.
They usually have short tails and a bounding gait. They are nocturnal with a very
good reproductive rate for a marsupial, and tend to be mostly solitary. Female
pouches open backwards as they tend to be very active on the ground living in
shallow nests or burrows.

Cuscus, Possums and Glider’s – Phalangerids / Petaurids /
Pseudochirids
Cuscus - Phalangerids
These are the medium to large sized possums with wide heads, large eyes, soft
wooly fur and long prehensile tails (tails that can grip) which are naked on the
underside of the tail tip. They are generally solitary, males have territories and mark
their scent by smearing secretions from their sternal glands on branches. They are
mostly silent but can growl, strictly nocturnal with a diet of leaves and bark and fruit.

Striped Possums and Gliders - Petaurids
The striped possums are easily recognised by their black and white fur, bushy tails
and long fourth digit and strong smell. They tend to feed on insects, hence the long
finger for probing tree stumps and bark, and they have extremely strong teeth for
cutting into logs to find grubs.
The gliders are recognised by their gliding membrane from the front leg to the hind
leg. They are social animals, feed on sap, gum, insects, nectar and fruits. They
usually have two young at a time. The northern glider is endemic to the Torricelli
Mountain Range.

The Feather Tailed Possum - Acrobatids
There are only 2 species of this kind of possum in the world, one in PNG and the
other in Australia. There is very little known of the PNG Feathertailed Possum. They
posses a featherlike tail which is designed to act as a rudder when jumping from
branch to branch. The Australian Feathertailed glider possesses a gliding membrane.
These animals are very small possums and feed mostly on nectar, pollen and
occasionally insects.

The Pygmy Possums - Burramys
These are small possums and feed on nectar, pollen and occasionally insects. Their
tail is used to store fat and they are unable to glide.

The Ringtailed Possums - Pseudocheirids
These possums look like the cuscus but they are quite different. The tail is not
entirely furred and is prehensile, so it is used as a fifth limb to help them climb trees.
They generally feed on leaves and have a specialised gut to assist them in breaking
down their food.
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Wallabies and Tree Kangaroos - Macropods
The term Macropod means big foot. The hindfoot is long and the two digits are fused
(syndactylus). The teeth are diprotodont. They are distinguished from the other
diprotodonts by their large size, hopping gait and pattern of reproduction. However
the tree kangaroos are able to walk bipedally whereas all other macropods are
unable to do this on land. They generally have short front limbs which except for tree
kangaroos move in a hopping fashion. They normally feed on foliage by browsing
and grazing, have large stomachs where food remains for some time during bacterial
fermentation.
Diapause occurs in kangaroos and wallabies where arrested development of the
fertilised embryo waits until it receives a signal to recommence development (this can
happen if conditions for rearing young are not good). Wallabies can and do
sometimes have 3 young of different ages developing at one time, one as an embryo,
one in the pouch and one older one at foot. The female parent can therefore produce
three different types of milk to cater for the various stages of development for the
young.
There are 10 different species of Tree Kangaroos known in the world, 2 in Australia, 2
in West Papua and 6 in Papua New Guinea. There is debate over the exact number
of species due to the subspecies classification. Their tails are more floppy than other
kangaroos and act as a balance, their feet are broad, toes shorter and claws distinctly
curved for climbing. They have to come down backwards as they descend from the
trees, and sometimes jump considerable distances to the ground. They browse on a
large selection of vegetable matter, including grasses and leaves.
They probably live up to 20 years, and also exhibit the embryonic diapause seen in
the females of other types of kangaroos. People often hunt them for food and fur and
in heavily populated areas their numbers have diminished, though they are still
common in more remote and less populated areas.

Method:
Give students information regarding tree kangaroos in various forms of literature such
as books, brochures, handouts and flyers.
Ask students to read through this information and summarise the information in the
form of the fishbone illustrated below. Avoid students writing large paragraphs, dot
points of information are best in order for them to retain the information.
Students can illustrate their fish bone using small diagrams and colourful borders etc.
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Results:
The fish bone diagram will look something similar to this.

Tree Kangaroos


Diversity




10 species of Tree
Kangaroos in the world.
There are 6 species in PNG:
Scotts TK, Grizzled TK,
Goodfellow’s TK, Matchies
TK, Lowlands TK, Doria’s
TK

Habits




Very little known
Walk bipedally
Emerge from trees backside
first




Distribution




2 species in Australia
2 species in West Papua
6 species in PNG

Habitat



Rainforest habitat
Various elevations for each
species

Reproduction

Diet


 Long tails
 Strong hind legs
Fused toes on hind limbs
 2 front teeth

Mostly rainforest plant
leaves
Some fruits
Possibly birds and their
eggs






Little known
females produce about 4
young in their lifetime
longest gestation of all
marsupials
35 days gestation and 7-10
months in the pouch

Discussion:
Because there is very little known about Tree Kangaroos, ask students to answer and
discuss the following questions:
Have you seen a tree kangaroo? If so where? What are the tok ples names of the
tree kangaroos in your area? Can you add any other information about tree
kangaroos from your area?

Conclusions:
Students should be able to see that there is very little information written about tree
kangaroos. This makes the conservation of tree kangaroos more difficult. Hopefully
this exercise will empower students to gather more information themselves from the
people in their own communities and then share this with organizations such as TCA
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ACTIVITY 6 - Classification board game
Aim: To help students understand how science uses classification to group animals.
Objective: For students to use basic principles in scientific classification to sort animals
into groups.
Learning Outcomes:
 Students can explain characteristics they would use to sort animals into groups.
 Students can make comparisons between the body coverings of animals and explain
how these structures help organise them into various groups.
 Students can sort groups of animals using the basic principles of classification.
 Students can identify the similarities and differences of various animal groups
 Students can name and identify the basic taxonomic groups used for vertebrates.

Background Information
This activity is best conducted in small groups of 3-4 students to allow for discussion
of their ideas to take place.

Materials:
Board game, Questions, Dice, Small stone or coins

Method:
Before you start
Make a board game using a diagram of an animal such as a snake that is divided into
small squares This is the board on which students need to move around throghout
the game.
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On another board, label the names of various groups of animals such as bird, reptile,
fish, mammal, amphibian and insect. Number each of these animal groups 1-6.
Make question and answer cards to use in the game based on the animal groups
lisited above.

To play the game
Students need to be in small groups of up to 6 people. Roll the dice to see who starts
first (highest roll goes first), then students take it in turns in a clockwise direction.
Roll the dice to select the animal group. Eg 1 = bird, 2 = reptile, 3 = fish, 4 =
mammal, 5 = amphibian and 6 = insect
The student is asked a question by another student. A correct answer allows them to
move a space on the snake board. That student then has another turn. If the student
gives an incorrect answer, they do not move along in the board game and the next
player rolls the dice to have their turn. The students keep playing until someone
reaches the end of the snake board. That player is the winner.

Results
Examples of Question and answer cards

ANIMAL
GROUP

QUESTION

ANSWER

BIRD

Which large bird in Papua New
Guinea has feathers and wings
but cannot fly?

Cassowary

REPTILE

What is the largest reptile found
in Papua New Guinea?

Saltwater Crocodile

FISH

Is a Dolphin a fish or a mammal?

Mammal – they produce milk

Name one of the two only living
monotremes.

Platypus or Echidna

What does metamorphosis
mean?

Change in form (amphibians
change from a tadpole shape to
a frog shape)

What is the only insect found on
the PNG toea coins?

Butterfly (Birdwing butterfly)

MAMMAL

AMPHIBIAN

INSECT
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ANIMAL
GROUP

QUESTION

ANSWER

What is the name of the bird
found on all PNG coins?

Bird of Paradise

What is the name of the reptile
that lives in your house and calls
out at night?

Gecko

What is the name of the fish
found on PNG coins?

Nil Fish or Scorpion Fish or Lion
Fish

What is the common
characteristic that all mammals
have?

All mammals suckle milk after
they are born

Do amphibians have lungs?

Yes but amphibians also breath
through their skin

Where do you find the largest
butterfly in the world?

Papua New Guinea

QUESTION

ANSWER

BIRD

Which country is home to the
only poisonous bird?

PNG the Hooded Pithoui

REPTILE

Name the 2 types of reptiles
found on PNG coins?

Crocodile (1 Kina coin) and Pig
nosed Tutle (5 toea)

All fish live in water true or
false?

True

How many species of tree
kangaroo are found in PNG?

6 in PNG (2 in Australia and 2 in
West Papua

Name the stages of the life cycle
in frogs?

Eggs, tadpoles, adults

Is a spider an insect?

No it has 8 legs.

BIRD

REPTILE

FISH

MAMMAL

AMPHIBIAN

INSECT

ANIMAL
GROUP

FISH

MAMMAL

AMPHIBIAN

INSECT
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ACTIVITY 7 - Tenkile Y-chart
Aim: To help students identify their understanding and feelings for the Scott’s Tree
Kangaroo and motivate them to conserve it.
Objective: For students to use a Y-chart to show their understanding of Tenkile.
Learning Outcomes:
 Students can use basic adjectives and terminology to explain the various
characteristics of Tenkile.
 Students can use the Y-chart as a simple tool that sorts their ideas into basic groups.
 Students can identify with how they feel about Tenkile.

Background Information
This is another graphic organizer which will help students put their ideas and thoughts
into a graphical display which will help them organise what they think on a particular
topic. One of the fundamental intrinsic concepts students need to grasp before they
will be motivated to conserve wildlife is how emotionally attached they are to the
animal. This Y-chart activity will give you an indication of how students feel about a
certain animal / plant or topic. It is a precursor in identifying how motivated students
will be in order to take action and conserve Tenkile for the future.

Method:
First ask students to draw a large Y on their books or on paper. In each section ask
the students to write one word to describe what they think for each question.
For example: in the top section of the Y ask students to write what they think Tenkile
“Looks Like”, In the bottom left hand side of the Y ask students to write what they
think Tenkile “Smells like”, and then in the other section ask students to write how
does Tenkile “makes you feel”?

Results:

LOOKS LIKE

SMELLS LIKE

MAKES ME FEEL
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Discussion:
Students then share their ideas on the board. Ask each student in the class to give
one of their responses, preferably responses that have not been given by previous
students and record. Ask students to expand on their responses by asking open
ended questions using why, how, when, where, etc.

Conclusions:
Based on the students responses, do the students show a positive response toward
the conservation of Tenkile? What areas of students knowledge about Tenkile are
unknown or unusual in your opinion?

EXTRA ACTIVITY – Tenkile Poem
Draw a picture of Tenkile and its habitat and write a poem using this format.
(Students poems can be taken back to their village, posted around the classroom or
send them to the National and Post Courier Newspapers).
One word title

Tenkile

2 describing words

Black, Furry

3 words expressing action

Hiding, Running, Jumping

4 words to describe the surroundings Cold Wet Torricelli Mountain Range
One word title repeat

Tenkile

The poem can be about Tenkile, hunting, Tenkile habitat, Tenkile food plants and
trees, the threats, the conservation of Tenkile etc.

Page 52 of 127

UNIT 3– LIVING THINGS – Ecology, Relationships and
Interactions
Students are given opportunities to compare and contrast their learning in relation to
other living organisms found living in their communities and formulate conclusions.
Understanding the basic processes and interrelationships associated with these systems
will enable students to better understand how their own body functions and how they
can care for themselves in terms of health and general well being.
Aim: To give students an understanding of how plants, animals and the environment
interact with one another.
No-one knows how many different species of animals and plants there are in the
world. But we do know many are becoming extinct at an alarming rate as the western
world develops and destructs the land on which these plants and animals live.
Fortunately inside Papua New Guinea, western values have not encroached or
impacted on the environment to the point where animals have become extinct (yet).
However it will only take time as people adopt the destructive values of western
society and the human population increases. Some areas of PNG have experienced
local extinctions such as the Guria pigeon (Victoria’s Crowned Pigeon) in the
Torricelli Mountain Range. It is now the aim of conservation groups like the Tenkile
Conservation Alliance to educate people to make informed choices about their natural
resources and protect them for future generations.
Papua New Guinea is particularly vulnerable in terms of losing species due to the
increasing human population which in turn causes an increase of hunting pressure
and habitat loss from gardening and agriculture. PNG is also vulnerable to large
scale mining and logging as the country looks for large revenue to keep inline with
world economies. There is also high endemism (species not found anywhere else in
the world) which means when species become extinct from PNG they are also extinct
in the world. Hence the need to act now. Think locally act globally!
Conservation groups aim to educate people on sustainable hunting and gathering
techniques in order to preserve the unique fauna and flora found within New Guinea.
Science helps people understand the impact humans are having on the environment
by monitoring populations and studying the causes of the animal or plants decline.
Ultimately the people of PNG need to understand the importance of their natural
resources not only at a local level but on a global scale in order to appreciate and be
motivated to change their own lifestyles and make informed choices about their land
use. Traditionally most areas of PNG would have been “full up” of wildlife and
resources and this attitude still exists as people think “plenty i stap” but the reality is
many populations of animals are less or even extinct locally, so TCA hopes to change
peoples thinking in order to preserve these diminishing populations for the future
generations of PNG.
This unit of work aims to provide teachers and students with a good understanding of
habitat ecology and the concept of species loss. This will hopefully motivate the
students to use this information to protect their natural resources for future
generations.
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BIODIVERSITY
Biodiversity is defined as:
“The variety of all life forms – the different plants, animals and micro-organisms, the
genes they contain and the ecosystems from which they form a part.”
There are 3 types of diversity:
 genetic diversity,
 species diversity and
 ecosystem diversity.
Biodiversity is important to look after for providing us (humans) with different kinds of
foods, clothes, housing, medicine, clean air and water and waste processing. More
importantly we have a moral obligation to ensure the planet has healthy functioning
ecosystems. As a plant or animal becomes extinct this has an impact on the
ecosystem from which it came from. Other living things will be affected by the loss of
that species.
Scientists around the world are trying to protect as much biodiversity as possible
because it is thought the planet will lose most of its animal and plant species within
the next 10-50 years due to habitat loss, global warming, agriculture, pollution,
introduced pests etc.
The total land area of PNG is 46.4 million hectares. If you include West Papua, it is
considered to be the most floristically rich island on the planet. There are 20,000
different species of plants, making up 7.5 % of the worlds total. There are 3,000
species of orchids and 3,000 species of ferns. It is possible there are many other
plant and animal species not yet classified by scientists.

BIO-CLIMATIC ZONES
Papua New Guineas biodiversity can be attributed to the various forest types and bioclimatic zones:
Forest types

Bio-Climatic Zones

Forest

Coastal

Woodland

Savannah / Woodland

Savannah

Lowland (<1000 meters)

Scrub

Montane (>1000 meters)

Grassland

Alpine (>3000)

Mangrove
Papua New Guinea has 5 major categories of vegetation, which are important for the
mammal fauna.

Grassland/Herbfield/Woodland
This vegetation is of particular importance in the southern regions of PNG and West
Papua which supports a rich species diversity, in particular the rodents (rats and
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mice). Many plant species are shared between Australia and PNG such as
Eucalyptus and Banksia. Frequent fires help control the vegetation type in this
region.

Lowland Alluvial plain forest
This is tall forest probably of an Asian origin. The canopy is usually 30-35 meters
with emergent trees of 50 meters. Tree girth can exceed 2.5 meters. Palm and
epiphytes are common but there is little leaf litter on the forest floor. These forests
only support a limited number of endemic mammalian fauna.

Foothill forest below 1,000 meters
Steep slopes and shallow unstable soils characterize these forests. The canopy is
lower and less variable in height, closure and crown size but the herb layer is
generally denser. In the upper parts the Oaks become dominant. An example of this
forest type is found in the Lumi district.

Lower Montane forest (1,000-3,000 meters)
Canopy 20-30 meters with a high tree density. There is a great accumulation of leaf
litter and fallen logs. At high elevations, mosses, ferns are abundant. Tree ferns and
epiphytes are common and palms are rare. The Gondwanan species are abundant
here such as Nothofagus, conifers and Myrtaceae. This habitat supports the most
mammal diversity. The Torricelli Mountains are considered to be Lower – Mid
Montane Rainforest (the highest peak is Mt Siblan at 1700 meters above sea level).

Upper Montane Forest (3,000-3,900 meters)
The canopy height is only 6-18 meters in height with tree ferns as the shrub layer and
Pandanas and bamboo are absent. Moss abundant on trees, forest floor and deep
leaf litter.
Some other examples of PNG’s rich biodiversity are:
 20,000 species of plants (7.5% of the worlds plant diversity)
 3,000 species of ferns
 3,000 species of orchids
 6 species of tree kangaroos
 725 species of birds
 the most diverse species of kingfishers (27 species) and bird of paradise (42
species) in the world
 2 out of 11 countries that have the worlds remaining ancient rainforest. (PNG and
Solomon Islands)
 Some individual coral reefs contain 3,000 species of fish, Kimbe bay has 860
species of fish which is more than the entire Caribbean sea.
 Many endangered animals that are found in the waters of PNG such as the
dugong, turtles, whales, giant clams, green snails and the gold lip oysters.
rd

 PNG has the 3 largest rainforest in the world (behind the Amazon and the
Congo Africa)
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 The largest butterfly, the Queen Alexandra Birdwing, found in the Oro Province.
 the largest moth in the world the Hercules Moth (also found in Australia)
 The largest crocodile, the Saltwater crocodile (also found in Australia)
 The largest tree frog the White-lipped tree frog (also found in Australia)
 the longest lizard the Salvadors monitor
 the only poisonous bird the Hooded Pithoui
 Flightless burrowing bird the Melanpitta
 the most species of Cuscus (9species)
 many undescribed species of animals particularly insects.
 3 species of cassowary
 the long-beaked echidna
 Worlds smallest parrot the buff-faced pygmy parrot
 All 5 species of Dorcopsis wallabies with their curved tail, which are unique to
PNG
All these animals should make the people of Papua New Guinea proud of their
natural resources.

Rainforest
The reason for such high biodiversity in PNG is due to the habitats that are available.
The island of New Guinea which includes PNG and West Papua is the third largest
rainforest found in the world. The Tropical rainforests of the world are found in the
area that falls between the tropics of Cancer and Capricorn on either side of the
equator. The largest area of rainforest is in the Amazon (South America) and the
second largest is in the Congo Basin of Africa. Tropical rainforests cover only 6% of
the earths surface today but once covered twice that area. The decline is mostly due
to commercial logging.
Tropical rainforests are defined as forest that has warm temperature (28-32°C) and
high rainfall all year round (2-8 meters rainfall per year). This varies depending on
the kind of rainforest, but generally there is a stable temperature and rainfall
throughout the year. Lumi receives about 2.5-3 meters of rainfall each year.
Although there is an immense amount of rain produced by rainforest, only about 10%
of the rain reaches the forest floor. This is due to the thick canopy that blocks the rain
from reaching the ground. The rain is created by the forest itself. As the sunlight
warms the air during the day, it causes water to evaporate. By mid-afternoon the
water vapour forms clouds that become dark and heavy. This cools the air in the sky
which creates thunder and lightening, eventually rain falls back to the ground and the
process begins again.
During times of El Nino, the water currents in the Pacific Ocean create strong winds
that carry these rain clouds out into the sea. This results in unusually dry season for
countries like Australia and PNG. The opposite occurs during El Nina.
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Although rainforests cover only 6% of the earths surface, they are home to more than
half the species on the planet. PNG’s total biodiversity is still unknown, but studies
are already showing PNG is home to many unique species of plants and animals. A
scientist (Dr Terry Erwin) working in the Amazon found that many species of
invertebrates are only found on certain species of plants and if all trees and plants
had their own unique population of invertebrates, then there could be up to 40 million
species yet to be discovered! At the moment scientists have only identified 1 million
species worldwide.
This high diversity in rainforest is due to the tropics offering an ideal environment for
plant growth. This in turn provides habitat, food and shelter for a variety of animal
species. Many species living together creates competition, this in turn creates
species to adapt. New species are created through the process of evolution.
Rainforests are also the oldest type of ecosystems on earth, experiencing many types
of climate changes which also allows for different environmental pressures and time
for species to be created. Therefore there is an abundance of life found in this type of
ecosystem.
The majority of life in the rainforest is actually in the canopy. The canopy has a
source of food and water for plants and animals to thrive on. This is why many
species have not been identified yet. Conducting scientific research in a canopy is
difficult for humans to access. Scientists often rely on information provided by
indigenous people who have been utilizing the rainforests for thousands of years.
People in PNG can provide scientists with valuable information about the plants and
animals found in their rainforests that might take scientists years to discover.
The rainforest is often classified into 4 different levels, the forest floor, understorey,
canopy and emergents. Each level has different environmental conditions to it and so
plants and animals that live in that level are also adapted to those conditions.
The Forest Floor – is composed of plants that are adapted to growing in low light and
high moisture. There is also very little wind and is coldest part of the rainforest.
The Understorey – is composed of mostly young trees (saplings) that are growing
very slowly in dim light in similar conditions to the forest floor. These trees will grow
very rapidly if sunlight is available to them, such as if a tree falls and allows light to
penetrate to the understory.
Canopy – this is the roof of the forest that is an almost continual layer of leaves which
allows little light to reach the forest floor. There is an abundance of food, water and
sunlight in this level of the rainforest, therefore the majority of living things are found
here. The conditions are hot and windy at the top of the canopy and darker and
cooler underneath.
Emergents – these are the tallest trees in the rainforest that are taller than the canopy
sometimes up to 80 meters tall. Things living in this level usually experience bright
sunlight, hot and windy conditions with much less water than the other levels.
Epiphytes – these are plants that are growing on other plants. These plants use
decaying matter or pockets of soil to obtain nutrients. The seeds of these plants have
often been blown into the area by the wind or spread by animals. These are usually
found in the canopy and include orchids, vines and bromeliads. Some bromeliads
are shaped so they hold water. This provides a source of water for the animals that
live in the canopy.
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ADAPTATIONS
An adaptation is an inherited feature that helps an organism to survive and reproduce
in the environment in which it lives. Animal adaptations can be physical, behavioral
or physiological.
Physical adaptations is a feature on an animals body that makes the animal better
suited to its habitat and includes the prehensile tail of a cuscus and the opposable
thumb in humans
Behavioral adaptations include being nocturnal, active at night to avoid predators
Physiological adaptations include the ability to sweat in order to cool the body during
times of heat stress.
Only those characteristics or behaviors that are genetically based are considered to
be adaptations.
The animals that live in the rainforest will have physical adaptations that will help
them survive. Animals living in the canopy will be adapted to moving from tree to
tree, living on the fruits and flowers and plants that are available to them. For
example the cuscus and other possums of Papua New Guinea have a prehensile tail
that is able to help them balance and hold onto tree branches. Animals on the
ground will be adapted to a cooler climate and moist conditions. For example the
cassowary is large which helps to keep it warm.
Plants too are adapted to help them survive in these varying conditions. Plants need
to photosynthesise in order to obtain energy and grow. Plants use the energy from
the sun so the plants found within a rainforest are adapted to make use of the sun
light that is available. Those plants found on the forest floor and in the understorey
have large shaped leaves to increase the surface area with which they can catch the
suns light, whereas the canopy and emergent plants have smaller leaves to avoid
water loss in the hot and windy conditions.

PHOTOSYNTHESIS
Photosynthesis is the process where plants capture the suns light energy and convert
it to chemical energy. Plants have tiny compartments in the leaves and stems called
Chloroplasts. These are able to capture the suns light energy (like a solar panel) and
convert the carbon dioxide and water into glucose such as sugar and starch. This
process if often written as a chemical equation:
6CO2 + 6 H2O + light energy = C6H12O6 + 6O2
The basic take home message from this chemical equation is that plants provide
animals (including us) with a source of energy in the form of sugar and starch (in
food) and they give us oxygen (O2). Therefore without the process of photosynthesis
there would be no oxygen on the planet and therefore no life. The first organisms on
the planet are thought to be microscopic cyanobacteria (algae) which were able to
produce oxygen from a toxic atmosphere.
Animals and plants are able to use the energy stored in plants for their own survival in
another process known as respiration. Respiration is photosynthesis in reverse. The
chemicals stored in plants such as sugar and starch is converted to energy when
eaten by an animals and carbon dioxide and water is released.
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RELATIONSHIPS
Rainforest plants and animals have a very close relationship. The herbivores directly
depend on plants for their survival as do all other animals because if they don’t feed
on plants themselves they will feed on animals that do. The rainforest doesn’t have a
great deal on seasonality like other ecosystems so for most animals the food source
is available all year round. This allows some animals to become specialists. Some
will feed exclusively on insects while others will feed on nectar found in flowers. In
turn these plants may be dependent upon those animals to help them reproduce such
as spread the seeds or pollen for fertilization.
Animals assisting plants in the pollination process is more important in rainforest
plants because there is very little wind available to carry seeds like In a grassland
ecosystem. For example if a nectar eating bird like a lorikeet feeds on a flower, in
doing so pollen from the flower will stick to the birds feathers, once the bird goes to
the next flower to feed, it deposits the pollen and fertilization can take place. A fruit
eating bird such as the cassowary will ingest the seeds and deposit the seeds in
another area with a pile of helpful dung. Without the assistance of these animals
many rainforest plants will not be able to reproduce.
Bats are particularly important in the pollination of rainforest plants. Some rainforest
plants are especially adapted to attract bats to them. The flowers are only open at
night, have a strong musky smell and the petals are usually pale or white in colour.
Insects also play a huge role in plant pollination with some orchards having specific
species of moths or butterflies to help pollination. Other plants require small crawling
bees, ants or beetles to enter the flower completely and exit carrying the plants
pollen. Birds have specially adapted beaks and tongues to help them obtain nectar
and pollen from flowers, which attracts them to certain plant species. Little is known
about how mammals assist in the pollinating of plants. But many small mammals
such as rats, mice and some possums are known to transfer pollen on the fur and
spread seeds in the dung. Rats are also notorious for storing food, especially nuts.
When the nuts are buried under soil and not eaten they will then germinate producing
a new plant. For some rainforest plants, without the important animal partner helping,
the plant will no longer exist. This kind of relationship is known as a symbiotic
relationship.
There are three main types of symbiotic relationships.
Parasitic relationships - this is where one organisms survives to the detriment of the
other organism. Such as Malaria. Malaria depends on the mosquito to transfer the
parasite to humans. Once the Malaria parasite enters the humans blood stream it
starts to multiply. The human becomes sick and receives no benefit.
Commensalism – is where the relationship is beneficial to one organism but not to the
other. Such as lichen growing on the bark of a pandanous tree. The lichen is
benefiting but not to the detriment of the pandanous.
Mutualism – is where both organisms benefit from the relationship. The Cassowary
eats the seeds of a rainforest plant and gains a feed while the plant is able to be
germinated once the cassowary deposits the seeds via the dung.

THREATS TO BIODIVERSITY
The biggest threat to Papua New Guineas biodiversity is the human population.
Human population has a density of 9.5 people / km² and 85% of the adult population
depends on the environment for their livelihood, either in the production of food in
gardens or for food production for sale at market. Mining and logging also have
made an impact on the environment but not nearly as destructive as other countries.
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However, due to the economic climate of PNG it is very tempting for landowners to
promote the need to make money in logging and mining.
Unfortunately many people believe if the ground of the rainforest can produce all
those plants and animals it will make an excellent place to turn into agriculture.
WRONG. The soil of the rainforest contains nutrients in the first 30 cm. These
nutrients are taken up by the plants. As plants die and loose their leaves, the
nutrients that are broken down are quickly taken up by the trees again. So when
plants are destroyed for gardens or agriculture, the soil is usually only fertile for the
first and second year. The soil gets progressively worse each year after that. If there
are high rainfalls which are usually the case in rainforest, the nutrients are washed
away, further depleting the soil of its goodness. It is the vegetation of the rainforest
that provides the soil with its nutrients. When the vegetation is gone, so are the
nutrients.
The impact immediately after logging is so great that more than 70% of the trees in
the original forest are so severely cut or damaged that they do not survive the
following ten years. In addition regeneration is generally unsupervised leading to a
proliferation of fast growing, less valuable, pioneer species as a result of the opening
up of the canopy.
The other down side to clearing rainforest is there is very little rain produced, causing
even further damage to the rainforest ecosystem. If there is no rain, then trees
cannot grow as well. It is estimated that 20 million hectares (50 million acres) of
rainforest are destroyed each year due to logging, agriculture and ranching. The area
of rainforest destroyed each second is the size of a soccer field! As the forest is
destroyed so are the animals that live in it. Scientists estimate an average of 74
species are driven to extinction each day worldwide, that’s 27,000 species lost each
year. Most of these species are rainforest species. So it is important to protect what
rainforest there is left, particularly in PNG where logging companies are forcing
landowners to give up their land for a few thousand kina.
Protecting species is also important from an economic point of view because most
food, medicine and timber products are from rainforest. Although many of these
plants are grown as crops now, wild stock is needed to keep the farming more
resistant to pests and disease. They are also used to improve the taste. A banana in
Australia has very little taste compared to a sweet banana grown in PNG. Medicinal
plants are equally important in that they are thought to be the origin of a $40 billion
(US) market worldwide. In South East Asia, 6,500 species of rainforest plants are
being used to treat various illnesses including malaria. Only 1% of all tropical plants
have been investigated for medicinal properties. Some species of animals may also
hold the key to cure deadly diseases such as HIV, Malaria and Cancer. Rainforest
products also include nuts, rubber, various oils to produce cellophane, detergents,
perfumes and candles, cork, materials for building furniture and boats.
We have only explored the surface of the wealth contained in the rainforests
throughout the world and yet they have already changed our lives. The more we
learn about the rainforests, the more we learn that the benefit in protecting them for
the long-term far outweighs the short term profits made in their destruction. In the
end, the preservation of the rainforests may be the key to our own survival.
As teachers it is important to make students aware of their responsibility to look after
the land they have or will have in the future. As conservationists they will not be
tempted to destroy all the forest to make fast money and they will be custodians of
the land for their own children and other future generations. The activities in Unit 3
aim to deliver these messages using the concepts of science, conservation and
empowering students to want to make a difference.
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ACTIVITY 1 - Biodiversity – Counting Bugs
Aim: To help students understand the meaning of biodiversity and its importance in PNG.
Objective: For students to identify various invertebrates in their environment and
identify their significance for biodiversity.
Learning Outcomes:
 Students can explain the meaning of biodiversity and give examples of this within
PNG and their local area.
 Students are able to explore their environment and collect and record information
using a scientific approach.
 Students observe and collect data and make some generalisation regarding
relationships between plants and animals in the local area.
 Students can sort groups of invertebrates to various groups based on their
observations using the basic principles of classification.
 Students can identify the similarities and differences of various invertebrate groups

Background Information
Invertebrates are animals without backbones. It is estimated that invertebrates make
up 98% of animals on the planet. They include earthworms, jellyfish, corals, insects,
spiders, crustaceans and many more. Over half of the invertebrates in the world are
beetles. Invertebrates are important in the survival of all living things on the planet.
They are the main source of food for many animals and help in pollinating plants and
breaking down dead materials to give nutrients back to the soil. So these animals are
not “samting nating”, without them life as we know it would be very different.
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Classification Highlights

Materials:
White material or paper, A stick or ruler

Methods:
Place the sheet of paper under a branch of a tree. Hit the branch with a stick to
dislodge any invertebrates. The invertebrates will fall on the paper. Count the
number of different kinds of invertebrates and the total amount of invertebrates on the
paper. Do this quickly before they fly or crawl away! Repeat the method on the same
kind of tree 4 more times. Each group of students should collect samples from
different types of trees.
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Results:
Record the number and diversity of invertebrates into a table shown below:
Plant Species

Number of
individual
invertebrates

Number of
different kinds of
invertebrates

Total

Rain Tree

Hibiscus

Kapiak

Grass

Discussion:
What was the total number of individuals found after pooling the class results?
What was the total number of species found after pooling the class results?
Did some plants have more kinds than other plants? If so, which one?
What were some of the faults associated with this study?
How could you improve this study to be more accurate?

Conclusion:
Insects are the most diverse creatures on land. The tropical rainforests of the world
are home to the most biodiverse animals and plants. In 1982 a scientist called Dr
Terry Erwin found 160 species of beetles living on various tree species. He estimates
that there are close to 30 million different species of arthropods (insects, spiders,
millipede’s etc.) in the world and only 1 million have been classified and named! This
means Papua New Guinea could have millions of insects not classified by science!
It is also thought that insects are the most numerous land creatures. For example for
every person there is in the world, there are thought to be 200 insects!
This activity aims to illustrate both these points. This activity can also lead to
discussions about what animals are important in the ecosystem. For example what
do you think would happen if all the people in the world died? What do you think
would happen if all the insects died? See Ecosystems activity for more information.
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Use this list to illustrate the diversity of invertebrates in the world. Note that these
figures are based on species that have already been classified and does not include
animals scientists have not discovered and named yet.
For every mammal in the world there are
3 birds
3 reptiles
1 frog
1 freshwater fish
12 marine fish
314 insects (around one third of these are beetles)
9 spiders
10 crustaceans
5 starfish
6 jellyfish
35 mites
11 worms
16 other invertebrates

EXTRA ACTIVITY – 3D Model
As an art project, create 3-D models of insects and bugs around the classroom. You
can use old tin cans, cardboard boxes, plastic bags, plant materials etc.
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ACTIVITY 2 - Adaptations – Counting sticks
Aim: To help students understand the meaning of adaptations and its importance how
species interact.
Objective: For students to experience how adaptations can occur within biology. To
demonstrate the concept of adaptations and relate this to tree kangaroos and the
biodiversity found in Papua New Guinea.
Learning Outcomes:
 Students can explain the meaning of adaptations and give examples of this using
PNG fauna.
 Students conduct and experiential exercise to make observations and collect data
using a scientific approach.
 Students are able to make some generalisation regarding the relationships between
adaptations and the envrionment.
 Students can identify various adaptations of plants and animals found within PNG.

Materials:
Red and Green matchsticks or toothpicks,
Stopwatch or timer
Grassy area

Method:
1. Write up the result table first or provide copies for students to record in.
2. Form the students into small groups of 4. One person will record results, one
person will throw the sticks, and two people will look for the sticks. The teacher
will record the time.
3. While the two people are closing their eyes, have one person throw the sticks in a
well-grassed area. Ensure each group starts with the same amount of toothpicks
such as 25 red and 25 green for each group.
4. When the group is ready have the timer call start and the lookers will search and
collect as many sticks as they can in one minute.
5. Record how many red and green sticks were found within the designated time
frame in the table.
6. Repeat the activity but reduce the time spent looking each time such as 1 minute,
30 seconds, 15 seconds, 10 seconds, 5 seconds. This is to represent the change
in environment and hence discover the way the students will adapt to the
changing rules (conditions). As their teacher try and make your own observations
on how the students adapted and use this in discussion later.
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Results:
Include all of your results in a table format. Analyse the results and form a
conclusion.
Trial

Red

Green

Total / trial

Losses per
trial

1
2
3
4
5
Total (add 1- 5)
Average (divide
total by 5)

Conclusion:
An adaptation is a characteristic of an animal that helps it to survive. The
characteristics are suitable for the animal’s environment. Different environmental
pressures help select an animals adaptations.

Discussion:
1. Give an example of an animal or plant that has a special adaptation to suit its
environment.
2. How did you adapt during this activity? What things did you do to help you find
more sticks?
3. Did you find more sticks of the one colour, if so why do you think you got this
result?
4. What adaptations do tree kangaroos have and how do they help them survive?
5. How might a tree kangaroo adapt if there is a lot of hunting pressure from
humans?
6. What would happen to Tenkile if it does not adapt to continued hunting pressure?

EXTRA ACTIVITY – POE Predict / Observe / Explain
Before you commence this activity you could conduct a POE (Predict / Observe /
Explain). First ask the students what they Predict will happen such as how many
green sticks will you find compared to red sticks? When they conduct the activity
they will observe the results and after completing the activity they can then explain
the results. Most students will predict they will collect more red sticks and can explain
this using the concept of camouflage. If the results contradict this you can discuss

Page 66 of 127

the scientific method as an explanation and reinforce sometimes science doesn’t
always have the answers you expect.
This activity can also be used to demonstrate the relationship between predator and
prey. Play a game of Predator and Prey where half the students are the predator and
the other half is prey. Once the predator touches the prey you are considered to be
dead and out of the game. Discuss afterward what behaviors the prey students did to
escape and what the predator students did to hunt.
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ACTIVITY 3 - Adaptations – Counting
Characteristics
Aim: To help students understand the meaning of adaptations and its importance how
species interact.
Objective: For students to demonstrate their understanding of what a physical
adaptation is.
Learning Outcomes:
 Students can explain the meaning of adaptations and give examples of this using
PNG fauna.
 Students complete a table identifying various physical characteristics of animals.
 Students are able to make some generalisation regarding the relationships between
adaptations and the envrionment.
 Students can identify various adaptations of plants and animals found within PNG.

Method:
Write the name of an animal and its habitat in the first two columns. List the physical
rd
adaptations it has in the 3 column. Choose 3 of the most important adaptations and
figure out how they help the animals survive. Some physical characteristics you can
include:
Long body

Spots

Big Feet

Long Tail

Skin

Teeth

Short Body

Stripes

Big Eyes

Short Tail

Scales

Beak

Thin Body

Bright
Colours

Big Ears

Prehensile
Tail

Feathers

Poison

Fat Body

Dull
Colours

Webbed
feet

No Tail

Fur

Other?

Results:
Name of animal

eg: Snake

Habitat

Physical
Adaptation

How it helps it
survive

Ground

No legs

Can sneak up on
its prey
Can go into holes
in the ground.
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Discussion:
All animals have slightly different characteristics to help them survive in the wild. The
environment in which they live determines these characteristics. Some macropods
(Kangaroos and Wallabies) live in grasslands or rainforest or in the trees and some
are large some are small. They all have strong hind legs for hopping which make
them related eg: macropod means big foot. But only the tree kangaroos are able to
walk bipedally. Tree kangaroos also have strong front limbs with long slaws to climb
trees. Their long tails help them balance.
Scientists believe a group of kangaroos started to climb sloping tree trunks in order to
find different kinds of food about 5 million years ago. Eventually they became better
at climbing and using their tails for balance. Over many years they developed long,
sharp claws and strong forearms. They also were able to twist their hind limbs and
grasp a tree trunk or vine. These characteristics are called ADAPTATIONS.
Adaptations help animals to survive in their habitat.
Tree kangaroos are still very much a mystery to science. Most people haven’t even
heard of a tree kangaroo let alone seen one. The people of PNG are very lucky and
privileged to have such unique animals in their country.
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ACTIVITY 4 - Aboreal vs terrestrial
Aim: To help students understand the meaning of adaptations and its importance how
species interact.
Objective: To demonstrate the concept of adaptations and relate this to tree kangaroos
and the biodiversity found in Papua New Guinea.
Learning Outcomes:
 Students can explain the meaning of adaptations and give examples of this using
PNG fauna.
 Students conduct and experiential exercise to make observations and collect data
using a scientific approach.
 Students are able to make some generalisation regarding the relationships between
adaptations and the envrionment.
 Students can identify various adaptations of plants and animals found within PNG.

INTRODUCTION ACTIVITY
OBSERVE pictures of animals and list their features. Discuss how they help the
animal survive. Observe the tail of the cuscus and discuss how it is used as a fifth
limb (called Prehensile tail). What other animals have this adaptation? (Green Tree
Python). Or look at the claws of a tree kangaroo and see they are strong and sharp
to help them climb trees.
COMPARE the animals features to that of humans and other animals. How are they
the same and how are they different?

Materials: (optional)
Pictures of a variety of animals.

Method:
Firstly define the different types of adaptations animals can have such as:
 Structural Adaptations – webbed feet in ducks that aid in their movement in water
 Functional Adaptations – the ability of seals to shut off the blood supply to parts
of their bodies in the event of injury or cold
 Behavioural Adaptations – fish gathering in large groups or in schools for
protection.
Ask the students to think about the animals living in the canopy compared to the
animals living on the ground (use pictures if necessary). How are they different?
What adaptations do they have? Create a list of these adaptations on the board as
shown in the table below and then ask students to list the animals that have these
characteristics.
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Results:
Aboreal animals

Adaptation

Terrestrial
animals

a) grasping tail

Adaptations

c) grasping hands

1. large / heavy
body
2. claws for
digging
3. long legs

d) balancing tail

4. padded feet

e) ability to glide

5. hooves

f)

6. large flat feet

h) grasping toes

7. strong back
legs
8. walks upright

b) short legs

suction cups
on toes
g) hooked claws

i)
j)

eyes in front of
face
light body

k) long arms

EXTRA ACTIVITY - Research
Using the animals identified above, refer to all the resources available such as books,
pictures, maps etc to research the animal and help you fill in the table below.
Animal

World
location

Colour

Poisonous

One amazing
fact
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Discussion:
How are the characteristics different and similar between animals that live on the
ground and animals that live in the trees?
Discuss among the class how the animals would survive if their environment
changed, how would they have to adapt, what characteristics would help or hinder
their survival?

Conclusions:
Students should be able to identify that adaptations are specialisations of the body
structure, which helps the animal fit into its habitat or way of life, that is to help it
survive. Ask students to draw conclusions on how the environment plays an
important role in defining a species and helping that species survive.
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ACTIVITY 5 - Plant Adaptations
Aim: To help students understand the meaning of adaptations and its importance how
species interact.
Objective: To demonstrate the concept of adaptations and relate this to plant species and
the biodiversity found in Papua New Guinea.
Learning Outcomes:
 Students can explain the meaning of adaptations and give examples of this using
PNG flora.
 Students conduct and experiential exercise to make observations and collect data
using a scientific approach.
 Students are able to make some generalisation regarding the relationships between
adaptations and envrionmenental conditions.
 Students can identify various adaptations of plants local to the area.

Background Information:
Plants undergo a process known to science as photosynthesis. This is where plants
use the air, water and soil to make their own food and grow. The suns energy is
converted into chemical energy. This can be expressed in a chemical equation:

6CO2 + 6 H2O = UV light  C6H12O6 + 6 O2
Carbon dioxide and water and the suns light energy are converted into sugar and
oxygen. Therefore plants provide us with life giving oxygen. Without photosynthetic
plants/algae/ and bacteria we would not have life on the earth. Plants have
specialized leaves to capture plenty of light in the rain forest. Others have different
adaptations to help them survive. EG: Smooth and waxy leaves with a drip tip help
eliminate excess water.
This activity aims to demonstrate how plants have evolved various physical
characteristics that enable them to maximise the amount of photosysnthesis in a
rainforest environment. High rainfall, constant warm temperature and 12 hour light
cycle have all played a role in developing these diverse adaptations within PNG flora.

Materials:
Various plant leaves, Syringes, Water, Ruler

Method:
1. Observe each leaf carefully
2. Describe the colour, texture and shape in the results table
3. Measure the width and length of the leaf
4. Place a syringe full of water at the top of the leaf and describe its movement.
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Results
Leaf

Colour

Texture

Shape

Length x
width

Waxy

1
2
3
4
5
6
7

Discussion:
1. What are the three main ingredient plants need to make photosynthesis happen?
2. Which part of the plant is designed to take in each of the three ingredients
3. Water on a leaf makes photosynthesis more difficult. It reflects the sunlight away
and allows other things to grow on the leaf. Therefore the leaves have special
adaptations to help them stay dry. Many have a drip tip which is a narrow point
on the leaf which helps the water run off. Draw a picture of the leaf with a drip tip.

Conclusion:
Rainforest plants have large / small leaves that are usually waxy to allow the water to
run off easily.
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ACTIVITY 6 - Plants in the Rainforest
Aim: To help students understand the meaning of adaptations and its importance how
species interact.
Objective: To demonstrate the concept of adaptations and relate this to plant species and
the biodiversity found in Papua New Guinea.
Learning Outcomes:
 Students can explain the meaning of adaptations and give examples of this using
PNG flora.
 Students are able to make some generalisation regarding the relationships between
adaptations and envrionmenental conditions.
 Students can identify various adaptations of plants local to the area.
 Students construct a rainforest model in the classroom.

Background Information:
Rainforests are fragile ecosystems. They are also very complex. Many thousands of
plant and animal species are interdependent in the rainforest. Rainforest can be hot
and humid or cool and temperate. They all experience high rainfall.
Rainforests are described as having 4 main levels called stratification:


Forest floor = this is ground of the forest which is often covered in leaf litter, fallen
logs and other debris. The plants that grow here are well adapted to low light
levels and high moisture. EG: moss and ferns.



The understorey = This is the first level of plant growth in the rainforest. The
plants contain the young trees which are growing very slowly due to the dim light,
but when a large tree falls down, the light is able to come inside and reach these
plants and then they will grow.



The canopy = this is the roof of the forest where the leaves of the tall trees touch
in competition for light and this forms the roof or cover of the forest. Many flowers
and fruits are found in amongst these leaves therefore the majority of rainforest
animals live here. It is much hotter in this level of the rainforest.



The emergents = these are the tallest trees in the rainforest. They emerge (come
outside) the canopy. Some emergent trees can reach 60-80 meters tall. It is very
hot and windy in this level of the rainforest.



Epiphytes = these are the plants that grow on other plants. They are often found
in the canopy. EG: orchids, bromeliads, vines etc.
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Materials:
Coloured paper, crafty things, Pens, pencils and textas, wool or string, Scissors,
sticks, glue

Method:
Using labels and various coloured paper and any other resources available, build a
rainforest model in the classroom to identify the different levels in the rainforest.
Arrange the students into small groups and ask them to make the various bits for the
rainforest eg: one group makes the leaves, another group makes the fruits etc. Ask
the students to think about the different climate and light conditions of each level and
what shape the leaves will be for each level. Draw up some labels for each level with
a short paragraph describing each level. Later use the rainforest model to
incorporate other activities ie: what am I?

Results:
Will be the rainforest mural in the classroom.

Discussion:
Look at the various leaf shapes the students came up with and discuss the reasons
for this.

Conclusion:
Students should be able to identify that the large leaf plants are concentrated in the
understory and forest floor section of the rainforest because there is not a lot of light,
whereas the plants with the smaller leaves are found near the canopy.
There are other activities that relate and are incorporated into this rainforest mural. If
the school has limited resources and is unable to build a full rainforest model in the
classroom, use a written description to show the various levels and aspects of the
rainforest and display this in the classroom.
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ACTIVITY 7 - Plant Pollination
Aim: To help students understand the meaning of adaptations and its importance how
species interact.
Objective: To demonstrate the concept of adaptations in plant reproduction and how this
relates to plant and animal interactions.
Learning Outcomes:
 Students can explain the meaning of adaptations and give examples of this using
PNG flora.
 Students conduct and experiential exercise to make observations and collect data
using a scientific approach.
 Students are able to make some generalisation regarding the relationships between
plant adaptations and animals.
 Students can identify various plant adaptations that assist in their pollination.

Background Information
Flowers are used to help the plant reproduce. Flowers contain male and female
parts. They need to join together to produce a seed which can then grow to form a
new plant. This is called pollination and germination.

FLOWERS
Animals help pollinate plants in the rainforest. Plants produce pollen to fertilise and
develop seeds which then germinate and grow into a new plant. Pollen is usually
carried by wind so reinforces plants have adapted special flowers for attracting
animals because there is not a lot of wind in the rainforest.
Bats – are attracted to strong smelling flowers. These flowers usually bloom at night
because that is when the bats are active. They are usually white or pale in colour so
they are easily seen in the dark. Bats use their smell to find food.
Birds – Birds are attracted to brightly coloured flowers like red, yellow and pink.
Some are especially shaped to take advantage of certain birds like sunbirds and
honey eaters which have extra long flowers so the birds have to put their whole head
into the flower and pick up some of the pollen. The birds too have adaptations to help
them reach the nectar inside the flower with which they drink.
Insects – most insects see in ultraviolet light, so the patter of the flower is important
for attracting these animals. A dull coloured centre with a brightly coloured petal will
attract a butterfly to it. The butterflies aim their proboscis into the dull center to find
nectar.

SEEDS
Once a plant is pollinated it will produce seeds. Many seeds are carried by the wind
but in a rainforest they rely on animals to disperse their seeds. Many rainforest plants
have seeds inside fruits. The fruits are eaten by the animals and the seed is then
deposited somewhere else when the animal goes to the toilet. Two fold advantage:
1) Seed dispersal and
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2) Ferltiliser to help germination.
Birds, bats, small mammals all help to spread the seeds. Big seeds can fall to the
ground where the cassowary feeds on them and disperses them. Many plants
depend on the cassowary to spread their seeds.

Materials:
Various flowers, Dissection kit, Cotton wool, Guide sheet

Method:
1. Draw a diagram of the flower and label the parts using the guide sheet to help
you.
2. Touch the anthers with a piece of cotton wool and record what happens.
3. Cut the flower in half and notice where the style goes to the ovary of the flower.

Results:
Diagram of the flower with labels.

Discussion:
Why are flowers coloured?
Why do some flowers have a smell?
Does the shape of the flower help it to be pollinated?

Conclusion:
The stamen consists of the anther and filament. These are the male parts of the
plant. The pistil contains the stigma, style and ovary which are the female parts of
the plant.
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ACTIVITY 8 - Who am I?
Aim: To help students understand how animals and plants interact.
Objective: To demonstrate the role the environment plays in plant and animal
interactions.
Learning Outcomes:
 Students can explain how different plant and animals adaptations enable them to
survive.
 Students can demonstrate where animals live in their environment.
 Students are able to make some generalisation regarding the relationships between the
environment and living things.
 Students can identify various animal and plant adaptations and how they interact.

Background Information:
This is a fun activity that allows students to use a creative approach to demonstrate
their understanding of fauna and their environment.

Materials:
Animal description cards.
Rainforest Model (see activity 6 – Plants in the Rainforest)

Method:
Students are given a particular animal card which they then act out to the rest of the
class. The other students then take turns to guess what the animal is. When the
students have successfully guessed the animal the student can then read their card
to the class and place the card in the rainforest mural at the appropriate level. Eg: a
pig would go on the forest floor level not in the canopy etc. Encourage students to
read their cards out aloud to the class to help develop their English skills.
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Results:
Animal Description cards
MOTH

TREE FROG

I am an insect that goes through a
change or metamorphosis from a
caterpillar to a flying creater that sips
nectar from flowers at night.

I am an insect eating amphibian with tiny
suction cups on my toes to help me hold
onto plants. I often spend time inside
epiphytes where water collects.

PRAYING MANTIS

COCKATOO

I am a predator that feeds on other
insects, even when they haven’t reached
adulthood. I have very powerful front
legs for catching and holding my prey,

I am a large parrot with a very strong
beak that I use to crack open hard fruits
and nuts. I make a loud shrieking call
when I fly.

CATERPILLAR

MOSQUITO

I am a larvae of an insect that is winged
and beautiful as an adult. There are
many of us in the rainforest. I eat green
leaves.

I am an insect that buzzes. Males of my
species feed on plant material, but I am a
femal and feed on blood of animals, even
humans.

GREEN TREE PYTHON

GROUND BOA

I am a bright green coloured snake that
lives in the trees. I do not have venom
so I kill my prey by constricting. I like to
eat lizards, birds and small mammals that
come close to me.

I am a brown snake that lives on the
ground. I do not have venom so I am
harmless to humans. I like to hide in
holes in the ground.

CUSCUS

TREE KANGAROO

I am a furry animal that comes out at
night to find food in the canopy of the
rainforest. I have big eyes to help me
see at night. My tail can curl up and
around branches to help me balance. It
is called a prehensile tail.

I am the largest marsupial found in the
rainforest of Papua New Guinea. I have
a long tail and strong claws to help me
live in the trees. Many of my kind are
endangered because people like to eat
me.

BLOSSOM BAT

FRUIT BAT

I am a mammal that can fly. I feed on
flowers and nectar so I can help flowers
reproduce. My good sense of smell
helps me find the flowers.

I am a mammal that can fly at night. I
feed on fruits but will also eat flowers and
insects. My droppings are good for
fertilizing rainfroest plants.
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INSECTIVOROUS BATS

WALLABY

I am a small mammal that catches prey
on the wing. I can make high pitched
sounds that bounce off things and help
me find food.

I am a marsupial that lives on the ground.
I hop around using my strong hind legs
and tail. I like eating grasses and plants
close to the ground

HUMAN

BANDICOOT

I eat plants and animals of the rainforest.
I also use the plants in the forest to help
me build a house and work. There are
many of us.

I am a small marsupial that lives on the
ground. I like to eat insects, fungi and
seeds. I sleep in a little nest during the
day.

CASSOWARY

LORIKEET

I am the largest bird found in Papua New
Guinea. There are 3 different species of
my kind. I eat fruit that has fallen to the
ground in one gulp. I help spread the
seeds when I go to the toilet.

I am a brightly coloured parrot that has a
feather like tip on the end of my tongue. I
use it to drink nectar from flowers.

BIRD OF PARADISE

MONITOR LIZARD

I am the most beautiful bird in the
rainforest. I have big showy feathers to
attract females. I like to sing but am very
shy.

I am a lizard with a long tail and sharp
claws used for digging. My skin is rough
and people use it to make Kundoo
drums. I have a forked tongue like a
snake.

GECKO

RAT

I have species slits in my toes to help me
stick to leaves in the rainforest. I can
even walk upside down! I love to eat
insects at night time.

I am a clever animal that lives in a nest
under the ground or in a log. I have very
sharp teeth to eat seeds and like chewing
on wood.

BURROWING FROG

PIG

I am a noise maker at night time but if
someone comes too close I keep quiet. I
can feel their footsteps along the ground.
I like the wet rainforest.

I have only lived in Papua New Guinea
for a short time. I am a big animal and
like to turn soil over to find food.
Sometimes I make a mess in the bush.
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Discussion:
Use the cards descriptions to develop students understanding of adaptations and to
test their knowledge gained from previous activities.
Ask students to explain why certain animals are restricted to certain levels within the
rainforest, such as a cassowary is restricted to living on the forest floor because they
cannot fly. Discuss what food is available to the cassowary and the consequences if
that food source was no longer available.

Conclusion:
At the end of this activity, the rainforest mural should illustrate to the students the
relationship animals and plants have, in particular how the rainforest is home to a
diverse range of animals and many of these animals have specializations
(adaptations) to help them survive in this rainforest habitat. Students should also
understand that certain levels within the rainforest are important for particular
species. The canopy contains the most abundance of animal species because there
is an abundance of food available such as fruits and flowers.
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ACTIVITY 9 - Food Chains
Aim: To help students understand how animals and plants interact.
Objective: To define what a food chain is using local PNG fauna and flora..
Learning Outcomes:
 Students can explain how energy flows through a food chain.
 Students can identify the food chains found within PNG flora and fauna.

Background information
The energy of life starts at the sun. It is passed along from one organism to another
– from plants to plant-eating animals, to other animals eating them and so on. Each
organism can be described by its position in the energy flow.
 Primary Producers are the green plants that harness the sun’s energy
through photosynthesis.
 Primary Consumers are the herbivores (such as mice) that feed almost
exclusively on photosynthetic plants.
 Secondary Consumers are the carnivores such as snakes that feed on
primary consumers.
 Tertiary consumers are the carnivores such as eagles that feed on the
secondary consumers.
 Scavengers are the animals that eat dead animals such as rats
 Detritivores are the organisms that feed on small bits of dead material and
wastes such as worms and flies. They play a crucial role in returning
nutrients back into the soil for plants to utilize again.
A food web on the other hand is the complex web of food chains interconnecting. A
secondary consumer like the snake will not live exclusively on mice, they may also
feed on lizards, birds, frogs and rats. So the reality is that food webs are not linear
like a food chain.
Food chains illustrate that all living things use energy. Currently humans are using
almost half the worlds available energy.
This is a fun activity that allows students to use a creative approach to demonstrate
their understanding of food chains.

Materials:
Animal and plant labels, sun label

Method:
Break the students up into 6 groups. Give each group an envelope containing the
various food chain plants and animals. Place the sun label in the center of the room
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and ask each group to form their chain starting at the center of the room moving out
form the sun.

Results:
Once students have completed this task, go through each chain and clarify that
students are in the correct order. Make corrections if necessary. Then write each
food chain on the board. Introduce the scientific terminology such as First, second
and third order consumers and producers. Emphasize the flow of energy through out
the activity. Students can then draw the food chain into their workbooks.
(See next page for diagram)

Discussion:
While students are standing in their food chains discuss what other animals they
would eat in another food chains around the room and draw the link on the board.
This will help to introduce the concept of a food web. Also include other living things
into the food web. These might include:
Decomposers such as bacteria, fungi, flies to feed on dead animals, the rhinoceros
beetle for feeding on decaying plant material.
You can also quiz students on their knowledge of diets ie: Herbivorous, Carnivorous
and Omnivorous. To extend this exercise the students can create their own food
chains using a mobile format or poster. Label all the consumers as first order,
second order etc.

EXTRA ACTIVTY
This is a fun activity to get everyone engaged and participating. All students form a
circle. The teacher has a flower (something biodegradable) in one hand and a plastic
bag or tin (non-biodegradable) in the other. The teacher passes the flower to the
person on the left and says “this is a flower”, the student responds with “ a what?”, the
teacher says “a flower” then the student takes the flower and passes it to the person
on his or her left and says “this is a flower” the other student responds with “a what?”
the first student then asks the teacher “a what” to which the teacher replies “a flower”,
the student then says “a flower” to the second student, only then can the student take
the flower. The students keep passing the flower on to the next person until the
flower is handed to every student. At the same time, once the students get the hang
of it, the teacher sends the plastic bag in the other direction (to the right). By the time
the flower and plastic bag reaches the middle, and overlaps, chaos begins. The aim
of this is for students to concentrate and communicate clearly with each other. When
you have finished, students can discuss the relationship between biodegradable and
non-biodegradable products found in the environment.
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Ground Boa
Bandicoot
Rat

Owl
Striped Possum

Palm Nut

Spider
Butterfly

Beetle
Fig tree
Pandanous

Vine
Fig tree
Caterpillar
Praying Mantis

Orchid

Parrot
Tree Snake

Tree Frog
Moth

Bat

Humans
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ACTIVITY 10 - Food Webs
Aim: To help students understand how animals and plants interact.
Objective: To define what a food web is using local PNG fauna and flora..
Learning Outcomes:
 Students can explain how animals and plants interact through a food chain.
 Students can identify the connections betweenliving and non-living things.

Background Information:
This is a fun activity that allows students to use a creative approach to demonstrate
their understanding of food webs.

Materials:
A big ball of string or wool.
Cards with various plant and animals on them to make up an ecosystem. EG:
Orchid, Bee, ant, raintree, vine, water, sun, soil, termites, Bandicoot, Cassowary,
Flies, Orb Spider, human etc

Method:
Conduct this as a whole class. Give each student a card and form a large circle. The
teacher takes the ball of string and gives the start of it to a student. Anyone in the
circle who thinks they have a relationship with that student need to grab the string,
any student who thinks that plant or animal has a relationship with their card needs to
grab the string and so-on until a large web of string is formed.
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Results:
As the students form links with each other the string illustrates the interconnections of
how plants and animals interact with each other.

Discussion:
Ask the student with the human card to step out of the circle and see how it affects
the web of string, does it still hold, try again with an insect or water to illustrate the
importance of these two valuable resources.
Alternatively ask the students to consider if a logging company was to come into the
food web and harvest all the trees in the food web. The student holding a tree then
bobs down as if they are no longer in the ecosystem and tugs on the string. Anyone
else who feels the tug on the string they are holding also bobs down. This should
illustrate how all things are connected and they depend on each other.
“Man didn’t weave the web of life, he is merely a strand in it. Whatever he does
to the web he does to himself”. (Chief Seattle)

Conclusion:
From this activity students should have a greater appreciation for the animals and
plants in their environment. It is important to emphasize the meaning behind each
link as they are formed to create awareness and discussion particularly with
reference to a rainforest ecosystem.
Note this activity can also be used to introduce food webs and symbiotic
relationships. Colour co-ordinate the cards to illustrate the living from the non-living
things or the plants from the animals etc. Ask questions about who / what they think is
the most important in terms of overall survival for all living things.
“In our search for a better life for ourselves we are severely disturbing the
fragile web that holds all life together, and we don’t know what the results will
be if we cut too many strands” (James Cox)
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ACTIVITY 11 - Pollinator vs Seed disperser
Aim: To help students understand how animals and plants interact.
Objective: To define what a symbiotic relationship is and how plants and animals need
each other to survive using examples from local PNG fauna and flora..
Learning Outcomes:
 Students can explain what a symbiotic relationship is.
 Students can give examples of symbiotic relationships using PNG examples.

Background Information
Symbiotic Relationships
There are various types of relationships between animal and animal, plants and
plants, animals and plants. Some are destructive to each other while others are
beneficial. They are all called symbiotic relationships.
Mutualistic = where both organisms benefit from the relationship eg: cassowary and
plant.
Commensalism = is where both organsisms benefit and the other one is unaffected
eg: orchid and fig tree
Parasitism = where one organism benefits at the expense of another eg: Malaria and
human, tapeworm and possum.

Method:
Match the descriptions of the animal with the plant in terms of how the plant is
fertilised or reproduced.
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Results:
BLOSSOM BAT

QUEEN OF THE NIGHT

These mammals fly at night and use their
sensitive noses to pick up the scent of
flowers. Their faces are shaped to poke
into flowers. Their tongue has bristles on
the end to collect nectar.

This plant opens up at night. It has a
very strong smell to attract animals to its
flowers.

ECLECTUS PARROT

FIGS

These beautiful birds feed mostly on
fruits. Their brightly coloured feathers
help them hide in the canopy of the
rainforest.

Figs product fleshy sweet fruits with
many seeds inside. Many forest animals
depend on tasty figs.

SUNBIRD

FLAME OF THE FOREST

These small colourful birds have very
long beaks and straw-like tongues that
sip nectar from the base of flowers.

The trumped shaped parts of this plant
are bright red in colour. The flowers
have a supply of nectar deep in the base
of the flower. Only certain animals can
reach it.

CASSOWARY

ELOCARPOUS TREE

These large flightless birds have large
beaks and mouths to swallow fruits
whole. The seeds pass through the gut
and out in their droppings.

These tall rainforest trees have big blue
fruits that fall to the ground.

BUTTERFLY

ORCHID

Butterflies and other insects see colours
in ultra-violet light. This means they are
attracted to red, pink and white flowers
because they stand out in the rainforest.

These beautiful flowers come in many
colours. They are found in the canopy
growing on other rainforest trees. They
are called epiphytes.
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Discussion:
Ask students to look at the relationship of the people in PNG to their environment.
Compare and contrast the traditional times (tumbuna) to the present day. List all the
plants that are used from the bush for housing , plants, equipment etc.
Plant

Use

Sago

Food, Housing, bilums

Questions:
What plants did your ancestors use that you still use today? Mark an * (asterisks) on
each plant
What did your ancestors use that you do not use today? Add to your list in a different
colour.
This will demonstrate the people of PNG clearly have a relationship with their
environment. However, the times have changed since the tumbuna days, debate the
positive, negative and interesting aspects of this.

POSITIVE +

NEGATIVE -

INTERESTING?

Conclusion:
What kind of relationship do you think humans have with their environment? Discuss
as a class.
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ACTIVITY 13 - Tumbuna Stori
Aim: To help students understand how people interact with their environment.
Objective: To study a local traditional story about the local fauna and discuss how this
effects the relationship with the environment.
Learning Outcomes:
 Students understand the importance of local traditional knowledge of living things
and the environment.
 Students can idetify various traditional stories about Tenkile and other significant
faun within their area.
 Students are able to discuss and analyse traditional knowledge and stories about the
environment.

Background Information:
Papua New Guinea has many stories about their ancestors and the animals and
plants in their environment. These stories play a very important role in the traditional
customs of the people in PNG.

Method:
Read or recite a traditional story (tumbuna stori) about a locally significant animal or
plant. An example is shown below written by Matthew Akon from Maiwetum village,
Torricelli Mountains.
A true legend of a Tree Kangaroo called Tenkile – Matthew Akon (Maiwtem village)
Long time ago there were no stories about Tenkile that existed. But just around 50
years ago the grand male hunters of the Maiwetum clan inside the Maiwetum village
went out to the mountains to hunt. The local people call the mountains Wawomorou.
Mostly the hunters go out there to hunt for all sorts of animals including Tenkile.
While they were hunting they had killed different animals, including Tenkile.
After hunting the hinters normally burn the furs from the animals body and smoked it
without eating a piece of meat and store them away to take back to the village. One
day all the hunters went out hunting with all their dogs. They went to Mount Frobena
and Wamomorou to look for animals to hunt. They left behind a young man to look
after their dried and smoked meat at the camp site. While he was sitting inside the
bush material hut, he heard a big noise coming from the place where the dried
animals were kept. The young man was so frightened that he ran straight into the
nearby bushed to hide. Then to his surprised he saw the dead animals all coming
back to life again. They all gathered together and headed straight to the bush.
When the animals returned they had with them 10 meter long tree post. The post
was decorated very well and brought right to where the hunters bush hut was. The
locals called the tree post “fabe tulei”. The animals laid the post right across on the
hunters sleeping place and saw that it was right while they were sleeping.
While the animals were busy with their plans, the young man sat down quietly in the
bus and had observed everything the animals were doing. After preparing everything
Page 95 of 127

the animals took the long tree post to the nearby bush and hid it just close to where
the hunters bush hut was. Then they all turned back into the dead animals.
Later that day in the evening the hunters returned back and noticed that all their dried
animals were everywhere and not on the bed which they were placed before. The
hunters were all disappointed and accused the young man of stealing their dried meat
and eating it.
The young man told the hunters that he didn’t eat their meat and tried to explain what
had happened during the daytime while they were away hunting. But none of the
hunters believed his explanation. So instead he told his elder brother about all the
things that happened. Then they both got up and cut a piece of meat from all the
animals they had killed and at it. Later on in the night around 6 o’clock, both brothers
called out to all the dogs and carried their bows and arrows and headed to the nearby
bush. They hid in the place where the younger brother had prepared during the day
while the animals were busy with their plans to kill all the hunters.
While they were hiding, they heard a strange, big noise like “sis sis sis” and not long
after the dead animals came back to life again. The dried animals jumped down from
the beds and mixed with the ones that the hunters killed while they were hunting
during the day.
All the animals gathered together and headed out to the nearby bushes, and brought
out the tree post. They quietly laid the long tree post right across where all the
hunters were sleeping. They placed the post right on the hunters necks and all the
animals got on the post and sat on it.
The hunters found it hard to lift off the post and they were struggling. They kept
throwing their legs and arms and also found it hard to breath.
The 2 brothers watched everything as it happed and saw that the hunters were all
choking and about to die. So then, they got their bows and arrows and at the same
time they speared down the 2 big Tenkiles that were at each end of the post. When
the spears hit the Tenkile they called out the dogs to go and chase the animals... All
the animals saw the dogs coming and they ran away into the bushes.
The hunters got up and started vomiting up blood and all of the m had bruises on
their necks. That night the hunters got the tree post called fabe tulei and went back
tot heir Maiwetum village. Nowadays the local people still use this type of post to
build houses. The 2 brothers brought back their dead animals and shared it among
the hunters which all their dead animals had ran away into the bush and also into the
cave.
Nowadays the local village still has the cave where Tenkile exist in it. The cave is at
Mount Wawon orou. According to the local language Olo they call the cave morou
tenkile wingi or in other words the door to where the Tenkile lives. The cave is at
Maiwetem village and the Maiwetem clan members have seen the cave and it still
exists.

Discussion:
Discuss with students what they think of the story and how this effects how they feel
about the environment and their relationship with the environment. Are students
empowered by these stories, do they feel proud or are they embarrassed and they do
not respect their cultural roots. Is this a “rubbish kastom”? Encourage students to
debate and discuss various issues and impacts the western society is having on PNG
culture.
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Students can the use their ideas and express them in their own writing. Ask students
to write what a story about what they think the environment or a certain animal will be
like within 500 years from now.

Conclusion:
Students form opinions on how important the traditional stories are in their culture and
how these stories play a role in the way they treat the environment in the future.

EXTRA ACTIVITY - Tumbuna Story Drama
As a whole class, put together a play or drama that shows their own traditional story
about Tenkile or other significant animal in the area. Perform this drama to the
school or during a special school event.
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UNIT 4 – ENVIRONMENT AND RESOURCES – People
and environment
All environments have resources. Students collect and process information about local,
national and global environments and about the interaction between people and their
environments. This information is used to create sustainable local, national and global
environments.
Aim: To give students an understanding of how humans interact and depend on their
environment and utilize living thing.

THE ENVIRONMENT
To understand the environment of PNG you need to first understand the geological
history of the land mass of New Guinea (PNG and West Papua). The geological
history has played a huge role in the shaping of the animals that live in the country
today.

STRUCTURE
The island of New Guinea is the result of the interaction between the Australian and
the Pacific continental plates. As they have been pushing towards each other over
the years, they have formed the central mobile belt that forms the middle highlands of
New Guinea. The Australian plate has formed the southern part of PNG, while the
Pacific plate forms the northern landmass of PNG.
The central mobile belt has experienced intense folding of rocks and deformed rocks
that have experienced volcanic activity. It includes the Central Cordillera which rises
over 5000 meters.
The Pacific plate (in the north) consists of oceanic crust and island arcs. This is
evidence to suggest the region was once separated from the mainland by deep
ocean trenches during the late Tertiary ( 40 MYA), hence the Torricelli Mountains, the
Bewani ranges and Adelbert ranges were once like the Bismark Archipelago is today
and so they contain their own unique fauna.

GEOLOGICAL HISTORY OF THE LANDMASS IN NEW GUINEA
Mid-Jurassic – 160 mya
During this time there were isolated islands north of the Australian landmass known
as Gondwanaland. There were 2 main landmasses above sea level thought to be the
Vogelkop and Kubor regions.
Cretaceous – 144-65 mya
The Kubor island had submerged but the Vogelkop island persisted. This enabled
the fauna and flora to evolve in isolation for 100 million years.
Early Tertiary – 50 mya
Volgelkop Island submerged but the Kubor rose above sea level again. The Northern
edge of the Australian Plate began to uplift and exposed the trans-fly plains area.
Oligocene Period – 30 mya
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Massive uplifting occurred and exposed most of the island of New Guinea but was
still connected to Australian landmass. The South-east and Northern margins were
still sub-merged or as far off islands.
Early Miocene – 20 mya
Southern New Guinea submerged again but with a series of islands that have formed
the Central Cordillera.
Mid-Miocene – 15 mya
There was little change during this period except a few more islands to the west (now
known as the Bailem Valley) and east of the Vogelkop. Massive mountain building in
the central Cordillera occurred during this time (10-15 mya).
Pliocene – 5 mya
The north coast ranges contacted with Australia and became an island arc. The west
islands of the Central Cordillera emerged as was the Huon Peninsula forming a
separate island. The South east was still separate from the main land mass.
Pleistocene – 1.65 mya
This time saw the onset of a series of ice-ages. (17 periods of cooling occurred
throughout the world). This created connected land with Australia and a redistribution
of forest types.
Glacial Maxima – 20,000 years ago
Low sea levels causing a broad plain between New Guinea and Australia probably
covered in woodland or savannah.
End of the Ice Age – 10,500 – 8,000 years ago
An abrupt end to the ice age.
This geological history shows that the island of New Guinea experienced many
changes in landmass and climatic conditions. This created an environment in which
species that were living at that time had to adapt to. The constantly changing
environment and periods of isolation lead to the evolution of many new and different
species. This has resulted in the rich biodiversity of PNG fauna and flora, the high
amount of endemism (species not found anywhere else in the world) and the shared
fauna and flora found between Australia and PNG.

ECOSYSTEM
An ecosystem is an interactive community made up of living and non-living parts. It
depends on all of its component parts and may be altered in some way if one or more
of these parts are changed, removed, damaged or if another part is introduced.
There are three essential components in any ecosystem:
 the living community consists of many different species of plants and animals,
 the non-living surroundings including climatic conditions,
 the interactions within the living community and its physical surroundings.
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Ecosystems are open systems that start with the energy from the sun. The suns
energy is transferred to the producers followed by the consumers and decomposers.
Ecosystems can be defined in three different ways:
 by the dominant plant group such as Mangrove swamp,
 according to the major non-living component such as the Sepik river ecosystem,
 by both living and non-living components such as the rainforest.
Changes to ecosystems can be either biotic (living) or abiotic (non-living):

Biotic
 Introduced non-native species such as cats, dogs, weeds,
 Destruction or reduction of native habitat eg: making gardens, logging, mining
 Introduction of diseases for both plants and animals eg: frog fungus
 Loss of particular species that is an important component of the food chain such
as frog species extinction.

Abiotic
 Seasonal changes such as drought, flood, fire, frosts, monsoon
 Cyclic changes such as El Nino (no rain) and El Nina (heavy rain)
 Introduction of chemicals such as pesticides and pollution
 Changes in nutrient levels in the soil
 Changes to climatic conditions such as temperature, wind, light, rain, humidity.
Common ecosystems within PNG are:
 Grasslands

 Mangroves

 Lowlands

 Coral Reef

 Rainforest

 Coastal

Grassland / Herbfield / Woodland
Grasslands are large areas with grass species forming a continuous plant cover.
They can vary from the treeless plains to the grass covered woodland. Rainfall is
irregular with a long dry season and a short wet season. The average monthly
temperature ranges from 20°C to 27°C. The non-forest environment found in
Southern PNG shares fauna and flora also found in Australia eg: Eucalyptus trees,
Pseudomys mice and Conilurus rats. This habitat type is found in the trans-fly plains
to the Markham valley where it experiences low rainfall and a highly seasonal climate.
The higher the elevation of grasslands they have a different fauna assemblage than
in the lowland grasslands. There are no mammals that are the same found in the two
elevations. High elevation grasslands have more tussocks and contain more herbs
than the low level grasslands. Below 2700 meters in the hilly grasslands, human
activity and frosts have played a role in shaping this habitat to exist.
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Lowland Alluvial Plain Forest
Tall structurally and floristically very rich, this habitat is probably Asian in origin.
Usually there is a 30-35 meter canopy height with 50 meter emergent trees. Tree
girth is 2.5 meters. Palms are common, epiphytes are plentiful and there is very little
leaf litter on the forest floor. There is a limited distribution of endemic mammal fauna
in this habitat except the Dorcopsis Wallabies and Melomys rats.

Foothillrainforest below 1000 meters
The canopy is usually less than 30 meters but with 50 meter emergent trees often
with Oaks being dominant trees. The herb layer is dense. This habitat is home to the
endemic Thylogale brownie, (a wallaby), Echymipera clara (a bandicoot) and
Melomys rattoides (a rat).

Lower Montane rainforest 1000-3000 meters
This rainforest is usually 20-30 meter canopy with a tree density that is much higher
and with smaller leaves than the lower foothill forests. There is a great accumulation
of leaf litter, fallen logs and other debris. Mosses are common at higher elevation,
palms are rare, Lianas are common than in hill forests. Tree Ferns and epiphytes are
common Oaks predominate in lower elevations but Gondwanaland origin Nothofagus,
Conifers and Elocarpous are common in higher elevations. This habitat type
supports the most diverse assemblages of mammal fauna throughout New Guinea.

Upper Montane rainforest 3000-3900 meters
The canopy height in this rainforest is 6-18 meters. Tree Ferns in the shrub layer and
Pandanous and bamboo are absent. Moss is everywhere. Some species are
restricted to this habitat such as the Murids (rats and mice)

Wetlands – Mangroves, swamp, marshlands
These are areas of flooded land that filter water and provide nesting sites for many
species of water birds. These areas are swamp, mangrove to marshlands and are
the source of food for many marine and land animals. Especially birds and crocodiles

Coastal environments
Is an area where the land meets the sea. It is harsh, salty and windblown. Sand
dunes often protect more fragile vegetation form the elements.

Coral Reef
Where hard and soft corals dominate forming a bed of calcium carbonate habitat for
other organisms to thrive in. There are many examples found throughout PNG.
Milne Bay has been well studied by Conservation International and is thought to be
the most diverse coral reef system within PNG..

River environments
This is a considerable stream of water in a definite channel towards the sea. A large
river system will consist of many tributary rivers and creeks flowing into the larger
channels.

Mountains
Are areas of uplifted land which have different physical features as altitude increases.
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Arid Lands (Deserts)
Are the areas of the earth which receives less than 250 mm of precipitation per year.
There are hot and cold deserts. Antarctica is a cold desert.

PEOPLE AND THE ENVIRONMENT
The indigenous people of the world have a very strong relationship with the
environment. They know about plants, animals and the agricultural practices that are
based on thousands of years of experience. This acquired knowledge is handed
down through generations. There is an astounding amount of knowledge relating to
names of plants and animals, their uses for food, housing, clothing and medicine.
Usually the harvesting of these rainforest products is done without any detrimental
impact on the environment. In general people live a totally self sufficient lifestyle,
hunting and gathering which has taken place for over thousands of years, and it has
been sustainable.
However for the past 50-100 years, indigenous cultures have been given access to
medicine, improved health and sanitation and better nutrition. All of these factors
have caused a human population increase. Not from producing more children but
from decreasing and prolonging the death of people. Although this may seem like a
positive result it has created a negative impact on the resources that are available in
the rainforest.
Sustainable forest use is a relatively new approach to conserving rainforest
resources. People are starting to think, rather than cutting the forest down for one
time profit, the timber we should concentrate on the forest products that can be
harvested over and over again. Therefore the benefits of the forests will be available
without destroying the entire forest ecosystem and the incredible number of species it
contains. However this concept is difficult to achieve because it is difficult to convince
people that the large short term profits from commercial logging outweigh the lower
but long term profits of sustainable harvesting.
Scientists known as ethnobotanists are currently working with indigenous people
throughout the world to learn more about the plants used, in particular the medicinal
plants. Many botanists believe the cure for cancer or aids is yet to be discovered in
rainforest plants. The race is on to study and learn about indigenous knowledge
before the rainforest disappears, along with the traditional practices and cultural
beliefs of indigenous rainforest people. Currently, this is happening in West Papua
and PNG with the UPNG staff and students.
In ecological terms a population is a group of individuals belonging to the same
species (such as how many Tenkile there are living in the Torricelli Mountains)
whereas a community is made up of all the populations of living things in a given
area. Populations of organisms become endangered or reduced due to the limiting
factors in the environment such as food, water, shelter, nesting sites etc. These
factors determine how many individuals are able to survive in a given area at any one
time. The reason for most endangered species is habitat loss. This causes more
limiting factors in the organism’s environment so there are fewer animals that have
access to these critical resources.
This unit of work focuses on the human impacts on the environment and how humans
can help prevent the decline of species extinction in the world. It aims to empower
and motivate people to make changes in their lives and make informed choices about
how they use their natural resources.
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“The impact immediately after logging is so great that more than 70% of the
trees in the original forest are so severely cut or damaged that they do not
survive the following 10 years. In addition, regeneration is generally
unsupervised leading to a proliferation of fast growing, less valuable, pioneer
species as a result of the opening up of the canopy.” (DEC PNG 1995 in Aus
AID report, 1997)
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ACTIVITY 1 - Environment
Aim: To help students understand what an environment is.
Objective: To study information about the environment at the local, National and
Global level.
Learning Outcomes:
 Students can define the term environment.
 Students can identify various types of habitat and environments found within the
local area, nationally and globally.
 Students are able to compare and contrast the physical differences between
environments and the geoological causes for these differences.
 Students are able to discuss and analyse traditional knowledge and stories about the
environment.

Method:
Provide students with as many different resources that are available to help them
research environments. Use charts, concept maps and Venn diagrams to help
students organise the information they research.
Students conduct research on each kind of environment such as the climate, location
in the world, vegetation found etc
Students also research the environmental effects on these environments

Results:
When students have research their environments, add this to information to
cardboard. Use bright/bold colours to list the environmental effects. Display this
information around the classroom.

Discussion:
Write a list of what students, the school, families, community and government could
be doing to help protect these environments.

Conclusion:
Conduct a debate within the classroom surrounding the issue of habitat destruction.
Students can then form opinions about how they think and feel regarding these
issues and motivate themselves to make a difference. The discontinum activity can
be utilized to develop a debate (see later in this unit)

Extra Activity - School Survey
Students walk around the school and record all the living and non-living things in the
school. Students need to make note of what things were once living but are now nonliving eg: table and chairs made from wood. This can also relate to what is
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biodegradable and non-biodegradable. Graph the results and discuss the amount of
resources within the school are dependent on living things and where these
resources come from. What would the consequences be if these things were no
longer available to you such as if logging or mining destroyed the rainforest?
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ACTIVITY 2 - Conservation
Aim: To help students understand what conservation is.
Objective: To identify conservation practices used locally, nationally and globally.
Learning Outcomes:
 Students can define the term conservation.
 Students can identify various types of conservation practices used within the local
area, nationally and globally.
 Students are able to compare and contrast the conservation practices used
traditionally, now and in the future.
 Students discuss and debate various conservation issues local to their area, nationally
and globally and form opinions.

Background Information:
In PNG people have been practicing conservation for many generations. The
problems have only arisen as it has in many other countries since European
settlement. People are more focused on gaining western culture which leaves the
traditional culture of PNG lost. Consequently human populations rise and traditional
conservation practices are lost and the foes of “white man” are adopted.
The biggest threat for Papua New Guinea is the increase in human population.
Because 95 % of people own their traditional land and continue to farm from their
land, the threat of increasing humans also threatens the natural resources the people
utilise in order to survive.
The increase of human population has also played a major role on decreasing animal
and plant populations. Worldwide, habitats for animals and the environment is begin
destroyed or altered in some way. As the human population increase the more
demands we put on our natural resources.
Conservation is playing an even more important role in everyone’s life now. Many
species are extinct and many others are close to extinction such as Tenkile, many
river systems are polluted due to mining, fisheries are overfished or fish stocks are
depleted, rubbish is a burden on the environment particularly polluting waterways and
killing wildlife, toxic chemicals leak into underground waters systems and oceans and
agriculture and housing causes permanent habitat loss. People have start to change
the way they live in order to protect and preserve the environment for future
generations. For example people use bilums to shop with not plastic bags. Less
water is used during the dry season.

Method:
In a table, ask your students to make a list of all the things they do to conserve things
now and what they could do in the future.
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Results:
Things I do to conserve now

eg: Save wood

Things I could do to conserve in the
future
eg: Cut wood from trees that have
already fallen from wind etc.

Discussion:
What traditional practices are still used today that would be considered conservation
practices? What practices are different? How have attitudes changes towards
conservation? Why and how have they changed? How do students feel about this?

Conclusions:
Students should be able to form their own opinions on how they feel about
conservation of the environment and what practices they can change in their own
lives. Students can initiate their own conservation project in the school, village or
community.
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ACTIVITY 3 - Endangered Species
Aim: To help students understand what conservation is.
Objective: To define the conservation classifications for living things and identify
various endangered species that have local, national and global significance.
Learning Outcomes:
 Students can define the various conservation status terms for living things.
 Students can identify various types of endangered species that are local to the area,
have national and global significance.
 Students are able to identify the causes for species decline.
 Students discuss and debate various species decline in their local, National and
Global level and develop strategies that help prevent the decline.

Background Information:
Definitions of Conservation classifications:
Extinct – a species of plant or animal of which there are no living individuals
remaining. Not seen in the wild for 50 years or more
Endangered – a species that could become extinct within 10-20 years if nothing is
done to protect it.
Vulnerable – those species which could become extinct over a longer period of time if
nothing is done to protect them.
Threatened – is a term which covers the range of species under the threat of
extinction – critically endangered, endangered or vulnerable
Indeterminate – a species that is known to be endangered, Vulnerable or rare but
where there is not enough information to say which of the three categories is
appropriate.
Rare – species that have small world populations but are not endangered or
vulnerable
Insufficiently known – species that are suspected but not definitely known to belong to
any of the categories because of lack of information
Common – species that have large stable populations
Animals or plants are categorised by the IUCN the world conservation Union and
other fauna/flora interest groups or government departments. Sometimes the
categories are different from each group but the IUCN classification is recognized and
commonly used throughout the world.
“Destroyed buildings can be rebuilt; destroyed works of art may possibly be
replaced by new creations; but every animal and every flower which becomes
extinct is lost forever in the most absolute of all deaths.” (Joseph Wood
Krutch)
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Once a species is classified as extinct it is gone forever. It is important to realize that
extinction is a natural and normal event that has been taking place for Billions of
years. Since the beginning of life on this planet, species have come and gone.
Species become extinct when they cannot adapt to the natural changes in their
environment. This is what many scientists believe happened to the dinosaurs.
Dinosaurs could not adapt to the changing environment and died out. Few species
have survived unchanged for more than a few million years. The rule of survival is
adapt or die. Natural changes in the environment are slow and gradual and happen
over millions of years. This allows enough time for most animals to adapt to the
changes taking place.
Trend of the number of threatened species throughout the world.
These figures include all those animals that are listed as Critically Endangered,
Endangered and Vulnerable under the IUCN threatened species list.
Animal
Group

1990

1994

1996

2000

2004

Mammals

535

741

1096

1130

1101

Birds

1026

970

1107

1183

1212

Reptiles

169

316

253

296

304

Amphibians

57

169

124

146

1770

Fish

713

979

734

752

801

Invertebrates

1977

2754

1891

1928

1992

Total

4477

5929

5206

5435

7180

Country

Mammals

Birds

Reptiles

Amphibians

Fish

Molluscs

Inverts

Plants

Extinct

Threatened species in PNG, Australia and USA

PNG

58

33

9

10

31

2

10

142

1

AUST

63

60

38

47

74

176

107

56

37

USA

40

71

27

50

154

261

300

240

237

Reasons for threatened species:
Humans endanger the existence of species in 3 principle ways:
1. Direct exploitation such as hunting
2. Introduction of exotic species such as the Cane Toad, cat and dog
3. Destruction and fragmentation of habitat
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Developing countries destroy the environment for the following reasons, housing,
roads, tourist attractions, farming, mining, factories, grazing pastures, timber
industries, urban development, agriculture, introduced species, pollution,
The most important for each of the above is the human population explosion. This
has lead to the colonization of most parts of the worlds and the need for more
agriculture and settlement. Poverty, human greed, pollution, introduced pests and
disease have also been a result of the human population explosion.

Materials:
Longman wall map, IUCN classification of animals, Various Resource books

Method:
Give students a list of animals to identify using the wall map and other resources
available within the school. This is a good opportunity to revise the classification of
the animal (such as is it a bird, mammal, etc). This activity is like a Predict / Observe
/ Explain. Ask students to decide whether the animal is an endangered species at the
local area, national level and globally based on their own information (Predict). Then
using the resources available observe the IUCN classification and compare the
results. Younger grades can list in their prediction if the animal is “threatened”, “not
threatened” or “not sure”. These signs can also be displayed around the room and
students can be asked to move to the sign they think. Use local tok ples names to be
sure students are identifying the animals you are talking about.

Results:
Students can complete this table to show their answers.
Species
(Animals
name)
Scott’s Tree
Kangaroo

Classification

Your
Prediction

IUCN
Classification

Threats

Marsupial
(Macropod
family)

Critically
Endangered

Hunting,
habitat loss

Long Beaked
Echidna

Monotreme

Critically
Endangered

Hunting and
Habitat Loss

Pacific Rat

Placental

Common

None

New Guinea
Quoll

Marsupial

Vulnerable

Hunting and
introduced
cats

Goodfellows
Tree Kangaroo

Marsupial

Critically
Endangered

Hunting

Grizzled Tree
Kangaroo

Marsupial

Vulnerable

Hunting

Dorcopsis
Wallaby

Marsupial

Secure

Hunting

Tenkile
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Black Spotted
Cuscus

Marsupial

Endangered

Hunting

Common
Spotted
Cuscus

Marsupial

Secure

Hunting

Northern
Glider

Marsupial

Vulnerable

Hunting

Sugar Glider

Marsupial

Secure

Hunting

Striped
Possum

Marsupial

Secure

Hunting

Dog

Placental

Common

None

Cat

Placental

Common

None

Pig

Placental

Common

None

Discussion:
Students then need to identify (explain) the causes for the animals decline, the
threats such as, hunting, habitat loss, pollution, predators etc.

Conclusion:
Students can then form opinions on how their list of endangered species and threats
makes them feel.
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ACTIVITY 4 - The People Problem
Aim: To help students understand what conservation is.
Objective: To identify the effect the human population has on the environment and the
conservation practices used locally, nationally and globally.
Learning Outcomes:
 Students can identify and analyse the human population growth using graphs.
 Students can identify various types of conservation practices used within the local
area, nationally and globally.
 Students are able to compare and contrast the population growth over time
 Students discuss and debate various practices to help prevent the human population
growth.

Background Information:
The Human Impact
Humans have had a disastrous effect on the world’s environment, especially in the
last fifty years. There are many people who live in harmony with nature and cause
little impact on the environment. These are the indigenous people who understand
the concept of balance. Western populations however have quite the opposite effect.
The most telling factor of human impact is the speed at which we change the
environment though activities such as logging, mining and pollution. We often create
change with no concern for the natural specie with which we share the earth. This
rapid change offers little chance for animals to adapt.
Since the 1600’s more than 60 species of mammals and 150 species of birds have
become extinct that we know of. Who knows how many invertebrates, snakes and
lizards have also become extinct. Only a quarter of these animal extinctions are from
natural reasons. The rest are a direct result of human impact. The rate of extinction
is accelerating and at the moment it is estimated that over 4500 species of animals
throughout the world are endangered.
In Australia there have been two major extinction events firstly when aboriginal
people entered the land the largest of animals were hunted to extinction or the
landscape changed from fire stick farming. The second and more serious was when
Europeans entered Australia. Since 1788 30 species of mammals and birds have
become extinct. Today there are over 31 species of mammals that are endangered,
107 species of birds and 46 species of reptiles that are endangered. Scientists are
still trying to describe the species in PNG let alone classify them into conservation
categories.

The Facts:
Students will need to understand the relationship between the human population
increase and the connection with environmental degradation.
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Year

Human Population

8,000 BC

5 Million people

1610

500 million

1810

1000 million (1 billion)

1910

2 billion

1995

5.3 billion

2034

14 billion Predicted

The Cause
The increase in human population is not due to having more babies, it is because the
death rate has dropped. There is now a decrease in death rate due to better hygiene,
nutrition and access to medicine. Western industrialized countries like America and
Australia have a steady growth rate but the underdeveloped countries like PNG have
increased dramatically. EG: Africa, China. This is because there is a lack of
development in agriculture and economy and usually it is associated with a national
debt.
Kenya for example had a 4% growth rate in 1990 which means their population will
double in only 17 years, whereas the USA has only a 1 % growth rate. Currently
PNG has a population of 5 million. The human population density is 9.5 people /
square kilometer. Currently 85% of the population is dependent on the environment
for their livelihood.
PNG could implement a national family planning campaign like Indonesia. In 1970
Indonesia distributed free contraception and information on family planning to 40,000
villages. They promoted small families as happy families. A bell was rung in the
village every day to remind the women to take their contraceptive pills. Consequently
their population has dropped considerably. In 1965 –1970 the population increase
was 2.3% per year but in 1985-1990 the population dropped to 1.6%. In the
meantime Kenya’s population growth increased from 3.3% to 4.2% in the same time.

The Effects
Extinction the rate of extinction is as high as 17,500 species per year. 10, 000 times
more than the normal rate of extinction. There is a risk of losing 25% of all species
within the next 2 decades.
Agriculture requires “wild” stock of plants and animals to prevent disease.
Ecosystems provide clean water, air and a natural climate.
Moral responsibility to solve the problems we have caused.
The world population is currently growing at 80 million people per year, therefore by
2050 there will be 10 billion people living on the planet.
Vanuatu’s growth rate is 2.6 % per year with an average of 5 people in each family.
Deserts grow at a rate of 2 kilometers per year while rainforest the size of soccer
fields are destroyed daily.
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Habitat destruction is any activity which harms at least one resource an animal or
plant needs to survive, such as food, water, shelter or space.

Method
Ask students to draw a graph of the following populations and years. This can also
be represented using paper dolls. Each paper doll will represent 200 million people.
Get the students to work out how many paper dolls they will need to make for each
year. (eg: 1800 = 5 dolls, 1930 = 10 dolls, 1960 = 15 dolls etc.).

Year

Number of people

1800

1 billion

1930

2 billion

1960

3 billion

1975

4 billion

1990

5 billion

2000

6 billion

Results:

Billion

Population (billions)
8
6
4
2
0
1700

Population
(billions)

1800

1900

2000

2100

Year

Discussion:
How many people do the students think there will be in 10, 50, 100, 1000 years from
now? What impact do you think this will have on the environment? Ask students to
make predictions on how their lives will be affected? Remind students they will be
alive for another 50 years from now. Discuss the ways to prevent the human
population growth at the local, national and global levels.
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Conclusions:
Students will hopefully realize that their own livelihood is dependent on the number of
children they have in the future.

EXTRA ACTIVITY - Village Map
Ask the students to draw a map of their village and identify the natural resources they
use. The students can use various symbols to help them with their drawings. To
help them monitor the population they can use two jars one for births and one for
deaths. When one person dies a small stone goes in the death jar, and if someone is
born a small stone goes in the birth jar. At the end of the year you will see if the
population is growing or shrinking or remaining stable. The Lumi district has trebled
its population in only 50 years, hence this is taking its toll on the wildlife, especially
Tenkile because each female tree Kangaroo cannot produce enough young to
maintain its own population. The humans are breeding faster than the animals!
Some discussion questions to ask the students:
1. What kinds of animals are there near the village, compared to the forest in the
mountains?
2. How much land is taken up by housing, walking tracks, gardens, bush / forest
areas?
3. Do you have any areas that are completely virgin, untouched by humans?
4. Does your village have masalai ples where it is sacred or taboo to enter and
hunt?
5. Ask the elders in the community if they hunted animal that they do not see in the
bush now and how many people were there? eg: Guria pigeons
6. What kinds of things can you do to help the shrinking environment?
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ACTIVITY 5 - Yu wanbel or nogat?
Aim: To help students understand what conservation is.
Objective: To explore students ideas about a variety of conservation issues that are local
to the area.
Learning Outcomes:
 Students participate in the activity and share their ideas and thoughts.
 Studens discuss and debate their ideas.
 Students are able to listen to others and work co-operatively.
 Students are able compare and contrast various opinions and develop their own
opinions.

Background information:
This is an activity which gets the whole class moving. It is a way of creating
discussion and finding out the opinions of the majority of the class.

Materials:
Labeled cards with the words ‘Agree’ on one, ‘Disagree’ on another and ‘Not Sure’ on
the third.

Method:
Place the agree and disagree cards at each end of the room and the Not sure card in
the middle of the room.
Read out the first statement listed below and then ask the students to form an opinion
and move to the appropriate sign. For example if the student agrees with the
statement they move to the agree sign. When all students have moved to their
chosen area, ask them to share with the class why they have that opinion. Be sure
students do not follow their friends and try and give all students a turn at voicing their
opinion. Once you have heard all sides of the room, see if anyone wants to change.
Then read the next statement.


Living in rural areas is better than in the town.



It is harder to find Tenkile now than it was 50 years ago.



Some animals are now extinct in the Torricelli Mountains.



God gave us the right to kill any animal we want.



We can’t do anything about saving the wildlife from becoming extinct.



Due to the increase in human population since world war 2, the animals are
hunted more and are now endangered.
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The use of guns and torches helps people to hunt more animals compared to the
traditional style of hunting.



Forest “masalai ples” played the role of conserving animals and plants in the
bush. We should bring these places back to our land.



We own the bush we can use it any way we like.



The bush is full of plants and animals, there is no need to worry about them
becoming extinct.



It does not matter if Tenkile becomes extinct because we can eat another kind of
‘abus’.



Animals are becoming extinct all over the world there is nothing we can do about
it.



Our ancestors had more animals and plants than we have today.



We have a ‘haus sik’ now so we do not need to know about traditional medicine.



I hope the government comes into log our forests so we can see some big
development to come up.

Make up your own statements. The more controversial the better discussion you will
get.

Results:
The students should discuss and hopefully debate their ideas strongly after each
statement.

Discussion:
At the end of each statement students should discuss their ideas and create some
debate about the reasons they have that particular opinion. Encourage students to
back up their ideas with any supporting facts or evidence they may know about.

Conclusions:
By the end of this activity students that did not have opinions about these particular
topics will now have formed an opinion while others may reconsider their original
opinions due to hearing what others have had to say.
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ACTIVITY 6 - Role Play
Aim: To help students understand what conservation is.
Objective: To explore students ideas about a variety of conservation issues that are local
to the area.
Learning Outcomes:
 Students participate in the role play and share their ideas and thoughts.
 Studens discuss and debate their ideas.
 Students are able to listen to others and work co-operatively.
 Students are able compare and contrast various opinions and develop their own
opinions.

Background Information:
This is an activity which gets the whole class involved. It is a way of creating
discussion and finding out the opinions of the majority of the class. There are two
scenarios given which the students will need to act out and perform as a drama.
These are scenarios that may become a reality in the future. It provides students with
a chance to discuss and analyse the conservation issues that may become a very
real and serious issue for their village communities.

Materials:
Organise the class so they will all be participating in the drama.
Cut out the descriptions for each person role which will be used in the play.
Allocate a role to each member of the play.
Give students a chance to become familiar with the scenario and the role they will
play in it. Use the fact sheets to help provide information that will benefit certain roles
in each play
Students then discuss and organize their own play to re-enact the situation to the rest
of the class.
This could also be a useful drama to perform to the entire school or for special events
such as bookweek when parents are visiting the school.

Role Play - Logging
The Situation
One ‘bigman’ or community leader has signed a logging contract. He has not
discussed this with the community, he has just gone and signed the contract whilst
living in Vanimo. Now he has come back to the village with the logging company to
tell the community that logging will start and people will now have work and money.
The role play involves all the members of the community as they discuss the
situation. Some members are happy and support the idea of logging while others are
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genuinely concerned for the destruction of the environment. What would your
community do in this situation?

The characters
Community leader
This role is for a man that has signed the logging contract in Vanimo. This man is a
very bigman in the village but he lives in Vanimo most of the time and hasn’t spent a
lot of his life in the village. Now he has come back to the village with the Logging
Company. This man thinks he is trying to help the community because the company
will provide good road and development at the village. But maybe he is lying and is
only looking after his interests. Perhaps he is going to receive a lot of money if he is
able to convince the community? What do you think?

Employee from the Logging company
This role is for the man that works for the logging company. He wants the entire
community to agree with the logging and start work as soon as possible. He tries to
give the community lots of promises such as the road, new school and buildings etc
but is he really telling the truth?

Government representative for forestry
This man is in the middle of the debate. Maybe he is in support of the logging or
maybe he doesn’t support the logging. You decide what you think the government
would support.

Community rep 1
This role is for the community member who is happy for the logging to start. He is
supporting the village leader and wants to work for the company so he can earn some
money.

Community rep 2
This role is for the community member who is not happy and does not agree with the
village leader. This person does not want to lose the rainforest and the natural
resources found within it. This person uses the resources from the rainforest all the
time and is worried that there will not be anything left once the logging is over. This
person is asking where will I get timber to build my house and cook my food once the
logging is over? Where will I find animals to eat and plants for medicine?

Community rep 3
This role is for the community member who is not happy and does not agree with the
village leader because he has not consulted with the community before he signed the
contract. He has gone behind the villages back and he is very angry. He had no
right to do that because he is not the main landowner and he is always in Vanimo.

Community rep 4
This role is for the community member who is the women’s’ leader. She is giving all
the opinions about how the women feel. It is up to you what these opinions are going
to be. Do you think the women in the community will be for or against logging in the
community? What are the reasons?
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Community rep 5
This role is for the community member who is the smart “save” man or woman who
has been to University and knows what the environmental issues are with logging.
You have spent a lot of time in Port Moresby and have heard all the terrible stories
about illegal logging in PNG. You are not happy with the idea and you do not agree
with the village leader. You try and convince the community and educate the
community about the environmental destruction such as the ground is no good
afterwards, the waters become polluted and the animals will have no where to live.
You ask the community to think of the future generations. There are also the social
issues that occur with logging such as prostitution, rape, violence, access to alcohol
and drugs, corruption etc once the company is established in the community.

Information about Logging
The rainforest is one of the most important ecosystems in the world. The largest is
found in the Amazon rainforest of South America, the second larges is in Congo
Basin of Africa, the third largest is the island of New Guinea which includes PNG and
West Papua. Although only 6% of the earth is covered in rainforest, they contain
more than half of the worlds biodiversity. Before commercial logging, rainforest once
covered 12 % of the planet. This is the main reason why people should be protecting
rainforests today.
The major concern for rainforest is time. In only 15 years 200 million hectares of
rainforest has been logged worldwide. PNG has only 40% of its rainforest remaining
(42 million hectares), the largest remnant of rainforest in the Asia-Pacific region.
Indonesia has only 28% left of its rainforest, Malaysia has only 15% remaining and
other parts of Asia (Thailand, Vietnam, Laos, Taiwan, Burma and Cambodia) have
only 10% of their rainforests left. Throughout the world 37 soccer fields (26 hectares)
of forest is destroyed a day due to agriculture, logging or fire. It is crucial that people
act now to protect these biologically rich resources.
The reasons for such large scale logging is due to undeveloped governments trying
to keep up with world economies. PNG has allowed logging to take place to increase
its revenue. The government receives very large amounts of money from logging
companies in tax concessions and permits and income taxes. For the local
landowner, logging is attractive because it provides a large amount of money over a
short period of time. Large amounts of money that people would not be able to make
in their entire life time. What the landowners don’t think of however is the long term
problems that occur once the logging has finished.
When commercial logging takes place, all the trees are harvested and the land is
cleared. The loose soil, is often washed into waterways when the heavy rains come.
This causes siltation in the river systems choking them so the fish and animals that
live in them no longer survive. The ground then becomes useless because all the
nutrients have been washed away so planting of crops for food or income do not grow
well. One of the main forms of development for the landowner is access to a road.
Logging companies build roads to support the large logging trucks. These are often
dirt roads that become degraded once the logging is complete. There is usually no
money in the community or government to maintain the roads.
The government receives huge amounts of taxes and fees from the logging
companies, very little of this money is put back into the community. Landowners are
given false promises by the government and logging company that makes the
landowner agree to start logging. Once the logging has started the landowners begin
to regret their decision. This leads to legal battles and in some cases violence.
Once the logging is established women are forced into prostitution because they
need money to buy food. They no longer tend to their gardens because they are
destroyed. Alcohol and drugs become available due to the road access causing
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domestic violence and conflict. Once the community spends the money it is difficult
to go back to the “old ways” because it becomes too hard and no-one can be
bothered building gardens. People begin to steal and poverty sets in, worse than
ever before. Landowners then spent the rest of their life demanding compensation
that never comes.
One of the major logging companies in PNG is Malaysian owned Rimbunan Hijau or
RH. This company has established many businesses within PNG and so makes
even more profits from PNG people. For example they own the National Newspaper,
Global Internet and RH trading. People of PNG can boycott these products to show
their protest in logging. Jant is a Japanese owned logging company working in PNG.
They own 5 logging concessions in Madang Province (215,000 hectares). (The
Torricelli Mountain Range is only 80,000 hectares). They promised to replant the
area that was logged which they did, but the trees have no value to the landowners.
The landowners are not happy. In some areas of PNG logging is taking place
illegally. The company has no permit to log and landowners have been forced at
gunpoint to allow the logging to take place.
The forests of Melanesia (PNG, Solomon Islands, Vanuatu, New Caledonia and Fiji)
are closely associated with the people that own them. The forests in PNG are
important for people’s culture, medicine, food, water and homes. In PNG 80% of
people rely on these rainforests to survive. They are also home to many unique
plants and animals. About 70-80% of the animals are not found anywhere else in the
world they are endemic to PNG. For example all of the Tree Kangaroo species,
cuscus, wallabies, bandicoots, cassowaries and most parrots. The only other place
that shares similar species is in a small area of northern Australia.
It is for all of these reasons TCA wants to help the people of the Torricelli Mountains
protect their natural resources, before it’s too late.

Role Play - Tenkile
The Situation
One man of the community has killed a Tenkile and eaten it in the bush. When he
comes back to the village, another man smells the scent of the Tenkile on his skin so
he knows he has eaten it. This man becomes suspicious and confronts him for killing
a Tenkile. This man admits to killing a Tenkile and eating it. The village takes the
man to village court.

The characters
Man who killed the Tenkile and ate it
This role is for the man who killed a Tenkile and ate it. This man doesn’t seem to
care what he has done and has a ‘bighead’. He tells the community that he was
hungry for protein and that Tenkile is his favorite food. Tenkile belongs to him so he
is going to eat it. Who cares about the hunting moratorium. He believes that there
are plenty of Tenkile in the bush and not to worry. There is enough for everyone to
eat Tenkile.

Village Court Magistrate
This role is for the village court magistrate. You try and stay in the middle of the
debate and hear everyone’s’ stories. You try and settle the dispute. It is up to you
what the verdict will be.
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The villages TCA rep
This role is for the community member who is the TCA rep. You are trying to educate
the community on why it is important to not hunt Tenkile and that there is a hunting
moratorium. You ask for the TCA staff to come and assist you in this dilemma.

Jim Thomas TCA Project Manager
This role is to play the TCA project manager Jim Thomas. You are the ‘bossman’ of
the Tenkile Conservation Alliance and you are very angry that someone has broken
the hunting moratorium. You try and educate the community on why it is important to
not hunt Tenkile. You explain it is an endangered species and if everyone kept
hunting, there will be none left in 10 years time from now. This is the reason for
establishing alternative protein sources such as rabbits. You say if people are
patient, you will have enough protein to eat for the future and in your children’s future.
You also re-enforce the fact that if people do not want to help protect the environment
than there is no point in TCA being in Lumi.

Community rep 1
This role is for the community member that supports the man that killed the Tenkile.
You also don’t care about the hunting moratorium and you want to be able to eat
Tenkile. It is your favorite meat and you haven’t eaten protein in ages.

Community rep 2
This role is for the community member that is an elder ‘lapun’. You are very worried
about Tenkile because when you were young you saw plenty in the bush, now there
are not that many left. You tell the ‘tumbuna’ stories about Tenkile and how much
culture and custom the community has with Tenkile. You are angry at the man who
killed the Tenkile. You do not like his attitude and you try to convince him.

Community rep 3
This role is for the community member that represents the youth. You support the
hunting moratorium. You have not seen a Tenkile in your life and you do not want it
to become a ‘story tasol’.

Community rep 4
This role is for the community member that represents the women. You do not have
a good understanding of endangered species and Tenkile. You are just concerned
about you children. They are protein deficient and you want to feed them protein.
You ask how will you give your family protein if there is a hunting moratorium.

Tenkile information
Tenkile is only found in the Torricelli Mountain. You do not find them in any other part
of PNG or the world. This is known as being ‘endemic’. The reason for this is
because the Torricelli Mountains are thought to have been islands 5 million years
ago, just like the Bismark Archipelago is today. So they have evolved into its own
unique species and are restricted to this mountain range.
There are 10 types of Tree Kangaroos found in the world In PNG there are 6 kinds of
Tree Kangaroos. Tenkile is only one kind. The Torricelli Mountains are also unique
because they are home to 3 different type of Tree Kangaroos (Yongi and Waimenke).
West Papua has 2 species and Australia has 2 species.
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In 1999, the people of the Torricelli Mountain signed an agreement to not hunt
Tenkile. This is known as the hunting moratorium. The reason for this was because
in 1998 a big conference was held in Lae to address the issues surrounding Tree
Kangaroos and develop strategies to help protect them. The Tenkile was found to be
the most endangered of all the tree kangaroos with as few as maybe only 100-150
animals left in the wild. Tenkile was classified by the IUCN as critically endangered
meaning if nothing was done, then they would become extinct within 10-15 years. So
this led to the establishment of a hunting moratorium and then the NGO called the
Tenkile Conservation Alliance.
The reasons for Tenkile decline is because of human population growth. In the last
50 years the population in the Lumi district has trebled. This has caused more
hunting to occur and more gardens to be built. The gardens have caused some
habitat loss, however much of the Tenkile habitat remains in tact. Other reasons that
have contributed have been a change in cultural practices such as loss of clan
boundaries and village boundaries, loss of ‘ples masalai’ (traditional conservation
areas) and the use of modern technology such as guns and torches for hunting.
It is now up to the people of the Torricelli Mountains to protect this critically
endangered animal and important PNG icon for the preservation of local culture.
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GLOSSARY
Bacteria – a single celled, microscopic organism. Can be found in soil, water or air
with some forms causing infectious diseases such as pneumonia.
Biodiversity – the total number of living things
Consumers - organisms that obtain energy from eating the organic matter from other
organisms. (Usually animals).
Decomposer – organisms that can break down and absorb organic matter from dead
organisms. Such as fungi and bacteria. The organic matter that is produced adds
nutrients back into the soil.
Ecology – is the study of how living things interact with each other and with the nonliving surroundings such as water, air and soil.
Ecosystem – is the environment in which plants and animals interact with each
other.
Ectothermic - Animals that use an external heat source for their body heat often
wrongly referred to as “cold blooded’.
Endemic – found only in one location or region.
Endothermic – animals that are able to generate their own body heat such as “warm
blooded” organisms.
Environment – the living and non-living things which influence the survival of an
organism.
Habitat – the place in which an animal or plant lives eg: under a rock, in water, in the
tree. It is where the living thing finds food, water, shelter and space to live.
Heterotrophic – organisms that can only use organic substances such as carbon,
nitrogen etc. and the sun as a primary energy source to synthesise their own food.
Microscopic – something so small it is unable to be seen with the naked eye.
Photosynthesis – is the process used in green plants to produce carbohydrates
such as sugars from simple organic compounds like carbon and water and the suns
light energy.
Producers – photosynthetic organisms that produce their own organic matter (food)
from an energy source such as the sun’s energy. (Usually plants)
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