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& Making a Food Web e

Cut around the following name and pictures to build your own food web. Remember to layout a draft food web first
before gluing them permanently onto page 14 of your workbook.

maggots dead leaves possum huhu beetle rat fungue
kereru gecko dead animale earthworms rotting wood miro
totara glaters frog kiwi weta
ﬂ/ § . < Pollution is defined as contaminants that enter the environment
\"/ i pO“UﬂOI’\ and cause damage or negative changes. Pollution can include
24 chemicals such as oil, CFC’s, radioactive compounds or even

energy like heat, light and sound. These contaminants are referred
to as pollutants. There are many different kinds of pollution and
three key ones are outlined below.

Thig ie when particulates or other harmful materiale are released into the atmosphere. Our
atmogphere ig vital to the survival of all living things and ie what makeg our planet habitable. [t hag
been estimated that geven million people die each year from air pollution related illnese and digeage.
Ag well ag death, air pollution algo causes breathing difficulties, heart digeage, agthma, stroke and
lung cancer. Air pollution aleo affecte plante and animal growth, and can destroy habitate through
the production of acid rain. Smog is a combination of soot, smoke and sulfur dioxide mainly from
vehicleg, burning fosgil fuele and factory fumes. Not only thie but it can form ground level ozone
which ig quite toxic to all living organigme. Thie combination of emissions createg a thick emoky
fog that coverg cities and contributes to the major health probleme ctated above. Air pollution is a
worldwide issue ag it is common for the toxic particulates to be produced in one place but be shifted
by the winds to another location and create emog or acid rain. Some countries have very etrict
rulee and guidelines about air pollution but still suffer ite effecte because of what the neighbouring
countrieg are doing. Air pollution leads to global warming and the greenhouse effect ag well ag
the destruction of the ozone layer. Air pollution from vehicles and factories (that burn foggil fuele)
comeg in the form of sulfur dioxide and nitrogen oxideg that mix with water in the atmogphere and
produce acid rain. Thig in turn damages plante, animale and pollutes waterwaye. CFC’e (which are
wm prohibited) from air conditioners, aerogol cang and refrigeration systems, all cause damage to the
ozone layer in the stratosphere. Thig area ig regpongible for reducing the amount of damaging UV
radiation that makeg it to the Earth’s surface and would otherwige be harmful to all life on Earth.



Water Pollution

When waterwaye and water storage areag (like lakes, oceans and underground reservoirs) are
contaminated with pollutantg, it can pose many hazards to all living thinge. [+ affecte not only the
organigmg living in the water but all ecosystems. [+ hag been caleulated that around 4000 people
die daily from the effects of polluted water. Millions of people don’t have access to clean drinking
water in many countrieg acrosg the world. The water becomes polluted from numerous sources such
a¢ sewage treatment plants, farm runoff, storm water from urban areag and roadways. Common
contaminants include ofl, faeces, detergents, fertilicers, pesticides, herbicides, litter and decaying
organigmg. [t ien’t only chemicale that pose a rigk to humang but aleo pathogens like bacteria and
gingle-celled organieme. An example of thig i¢ the paragite Giardia which causes severe diarrhoea.
Even an excese of sediment ie clagsed ag pollution. These sediments are increaged in areag where
treeg have been felled and land cleared for building. [f rivers are full of cedimente (dirt, <ilt, clay and
cand) then the turbidity (cloudinese) of the water ig increaged and thig prevents light from entering.
When light can’t get in, water plants and the animalg that rely on thoge plante can’t survive. Farmg
and other agricultural industries can create large amounts of pollution through runoff. When rain water
rung off paddocke and orchards it takes fertilisere with it which enter waterways. Thig runoff can
contain exceggive amount of nitrogenous fertilisers, herbicides, éoegﬂaldeg and phogphateg which
can kill aquatic life. The introduction of large amounts of nutriente (lke nitrogen) can cauge masgive
blooms of algae which again increages the turbidity. Rubbish hag a major effect on waterways and
the life in them. When people drop litter it waches into storm draing or rivere and passeg into the
oceang which pogeg a rigk to wildlife. For example, fich and birde mistake plastic bage for jellyfish,
eat them then feel full with having gained any nutrients. They don’t break down, become lodged in the
animalg qut and they starve to death. The amount of litter in our oceans ig ridiculous. Large garbage
iglandg have been found with the largest in the Dacific Ocean egtimated to be 700 OO0 km? in
gize. Thig igland ie compoged of some large litter like drumg or bottles but i mainly pieces of plastic
that have been broken apart in the oceang and form a plagtic suspension floating below the surface.

When the soil is contaminated with chemicale from agricutture, improper wagte digposal or factories,
it hag far reaching effecte. Chemicals and sewage within the oil can leach into waterwayg and
destroy habitate. Not only thie but they can inhibit plant growth, kill neceseary ingecte and cause
digeage in humang. Soil pollution affecte all food chaing, ag it harmg the producers regponsible for
creating the firet etep in the energy cycle. Rubbigh dumps (landfile) are a major source of pollution.
Not only do they look horrible but they aleo severely damage the goil and chemicals releaged from
the tragh leaches into waterways damaging them ag well. Many electrical products like televigiong
and computers that are put into landfille, releage heavy metals like lead and mercury which are very
harmful to all living things. A rubbich decomposes in the landfille masgive amounte of methane are
releaged which contributeg to global warming and the greenhouge effect.

While these three types of pollution are the main focus of the article, the table below outlines some other forms
of pollution, their pollutants, sources and effects.

, , , Cities, etadiume and Light tregpase and interference with agtronomical
light pollution light enerqy moforways dights.
Damage hearing in all animalg. Affect animal
noige pollution sound energy Moforw?géoi\:ggorfs and communication and ablh’rg to find prey or avoid
predators.
: . Signg, power lineg, rubbish and Urban areag, mineg, : :
ol L degtroyed natural landscape. forestry and factories. Dlfigypiione Entl E2.5 00 oy
radioactive N Land becomeg unugable. Can cauge mutationg and
sontamination radioactive compounds Bombe and power plante. death in iing hings.
thermal Power plante, paper mills,  Altere temperature of water, decreages amounte of
ollution cooled or heated wagte water  mining plants, ol refineriec  diocolved oxygen and can cauge increaged algae
P and urban areag. growth .
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/} The Pikeko €

Dikeko are very common New Zealand birds. They can be geen alonggide

roads, in creeks and gtreame and at urban park areas. They are found

throughout New Zealand and are one of the most widespread birds and

are eagily recognicable by their irideseent purple body feathers, long

orange lege and bright red front ghield and beak. On average they are

40 em in height and | kg in mage but maleg are usually glightly larger

than females. Pukeko have long legg, long finger-like toeg and large feet;

thege all help them to walk acroge swampy wetlands and gtops them from

ginking into muddy ground or streame when looking for food. While they

have large black feathered wingg they rarely fly, preferring to wade in the water, swim and run. When they do fly it is very
clumsy looking and ig ugually for only short digtances. Like mogt birde they have many features that enable them to fly which
include: hollow boneg to make them lighter, large wing muscleg (around 5% of their body’s mase) and they get fresh air when
they inhale and exhale plug they have high respiratory rateg which allows them to get more oxygen to releage more energy.

Pukeko prefer 1o live in open areag rather than tree-filled spaces. They have spread rapidly and numbers ballooned with the
removal of foregts for agricultural pastureland. Pkeko feed on the ground mainly eating gragses and young plante and the
ghape of their beak makeg it ideal for tearing foliage. They aleo eat froge, ingects, eqgs, fish, emall mammalg (like mice) and
other birde (ke ducklingg). The panereag produces enzymes that helpg them break down their food and releage the nutriente.
Thig is more effective than many mammale because they don’t have teeth to start the digestive process off. A human’s bile ie
alkaline to help neutralise the stomach acid but a bird’s ig acidic, which aids the breaking down of food. Pakeko don’t have
a bladder o they don’t urinate. [nstead they have runny faeces which contain urie acid made by the kidneyg. In comparigon,
humang produce urine in the kidneys which removes the same wagte product of urea from the body.

Ouring the breeding seagon, they feed their chicke on other animale ag they are a protein-rich food source that helps them to
grow quickly. They form groups and live together to raige their young and defend their territory. The Pikeko mate and lay
their egge (up to 6 each) in a communal negt (that can take up to I8 egge) where they share the jobe aggociated with raiging
the young including: sitting on the eqgg, defending the chicks, feeding the chicks and protecting the nest area. Pukeko egge are
light tan with brown gpeckles which helps them to camouflage into their ground neste which are formed in flattened grasces or
reeds. After hatching, the chicks are fed for two monthg by the adults. They are very different in colouring to the adulte and
it ien’t until around three monthe of age and adult size that they develop the iconie violet plumage and radiant red beake. Ag
younggters they have dull grey-black feathere and grey lege, beake and face ghields to identify them ag young o the adulte
don’t fight them. [t makes them lege aggreseive looking. Adult pikeko are quite aggressive and will fight any invaders to
their area which includes pulling the heads off ducklings to prevent the duck population from increaging which would add extra
competition for food. Dukeko uge a variety of call to mean different thinge. A loud shriek i¢ uged to warn off predatorg, emall
yipe are used between adults and chicke and deeper hoarge calle when fighting each other. They also communicate uging their
white under-tail feathere which they flick when digturbed to warn other members of the group. When a neighbouring group of
Pakeko invades their space they make lote of loud chrieks, flick their tail feathers, puff their chests up, show off their beaks
and face shields and if neceseary bite and kick. Pukeko have very few predators and are mainly attacked and killed by hawke
when young. Ag adults, they will attack predators and have been geen biting and kicking cats and stoats, egpecially when the
nest or chicke are threatened.



@ Pests and Weeds |~

Eat the honeydew produced in beech forests that is a food source for many native birds. Exist in
masgive numbers that eat a massive amount of food such as native ingects.

Compete with native plants and don’t provide berrieg or nectar for native birds, needles cover the
floor and stop undergrowth from growing.

Grows rapidly in most areas, covering the ground in dense patches. Shades areas which prevents
native plants from growing and its spiky structure makes it hard to remove.

Grows rapidly in shallow fresh water and shades other plants so they die, also clogs the waterways
which glows the flow of water which worsens the water quality.

Eat the new growth of tall trees and destroy the forest canopy which shades areag below. Eat native
bird’s eggs and compete with birds for nesting areas. Algo carry the disease tuberculosis.

The main reagon many birds have become extinet and why Kiwi numbers are go low. They eat the
young birde ag well ag lizarde and frogs.




Planet Earth i in Peril ® B
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Climate change is more than just global warming. [t ie changeg in the rate and location

of all types of weather phenomenon over a long period of time (millione of years). Thig

rules out short term changes like EI Nino (which reaulte in increased temperatures and

a greater number of cyclones over a few years). Changeg include the amounte of wind

and rain, length of the seagons and the frequency of extreme eventg like floods, droughte

and cyclones. Climate change can oceur on a emall local scale or on a large global scale.
Cauges of climate change include voleanic eruptiong, quantity of light and heat from the Sun and
movement of the Earth's tectonic plates. [n more recent higtory, human’s use of combustion

of fossil fuels hag come to have more and more effect. Because it is a change over millions of years,
gcientigte have been bugy establighing what the climate would have been like milliong of yeare ago g0
that comparisong can be made. Climate change ien’t just our Earth getting hotter, it i also when it
coole down like during an ice age. There is an ice age expected in another 500 OOO years.

The greenhouge effect ie caused by greenhouge gages. [f you think of a greenhouge (uged to grow

plante) it ie a building usually made of glage that allows heat energy to enter but limite how much exite.

Thig cauges the air to warm up and gives the ingide of the greenhouge a congistently warm temperature.

The greenhouse effect is similar to thig ag it results in the warming of the Earth’s atmogphere. [t ig a natural

proces that i¢ actually very important to life on Earth, becaue it allows our planet to have a congtant warm

temperature which promoteg life. [n fact, if we had no atmogphere (or greenhouse gages) the average curface

temperature would be around ~20°C, far too cold for life and liquid water. Due to the pregence of the atmogphere and how it
re-emite the radiated heat enerqy, it createg an average temperature of 15°C which ig perfect for life. However, becauge of
increaged amounte of the greenhouge gages like CO,, methane, water vapour and ozone, the greenhouge effect is exacerbated.
CO, gases are produced by burning fossil fuelg including the combugtion that oceurs in vehicle engines. Ag well ag thig, the
clearing of forests ig aleo a contributing factor. The thicker atmogphere caused by the increage in gages requlte in heat energy
bouncing around ingide the atmogphere heating the Earth more and more. Since the (80O, CO,, hag increaged by over 40%
and since the [900g the temperature hag increaged by around [°C. While thie may seem ingignificant, it is enough to cauge
global warming.

less heat
Aescapes into

more heat
escapes into
space

space

Global warming i¢ a gradual increage in temperature of the Earth’s surface, atmogphere and waterways. [t ig predicted to be
a permanent change, they can’t eagily be reverced. [t hag been estimated that by the end of thie century the Earth’e average
temperature would have increaged by 5°C. There ig real evidence that our Earth ig warming up and at an ever increaging
rate. The gea levels are riging, ice areag are melting, recorded temperatures have been increaging and there have been dramatic



changeg in plant and animal gpecies. Cauges of global warming include increages in greenhouse gases and deposite of heat
absorbing soot particles. The effecte of global warming are already being seen with the retreat of glaciers, extinetion of
gpecieg and gea levels riging to cover low lying iglands.

The ozone layer in the stratosphere i composed of ozone
(O,). Ozone absorbe dangeroug UV radiation emitted from
the Sun. [n fact it abgorbg around 98% of UUB radiation that
would otherwige damage living thinge. When UV light hite ozone
it gplite the O, into O, and O which then react together to
form O, again. UV light ie harmful because it cauges cancers,
damages the skin and eyeg, reduces the numberg of plankton
(emall photogynthegiging organieme) in the oceang and harmg
plante.  Some chemicale produced by humang destroy the
ozone and cauge thin or weak gpote in the ozone layer. Thig ie
referred to ag an ozone hole. Thege thinner areag allow higher
levelg of UV radiation to enter and <o life below can be harmed.
There ie a large ozone hole over Antarctica which affects
New Zealand and ig a key reagon why it ig extra important
to uge sungcreen and prevent sunburn in our country. These
chemicale include CFCg (chlorofluoroearbon compounds),
aerosol can propellants and freons. These chemicals
were commonly uged in refrigeration, aerogol cang and air
conditioners. [n (989, a worldwide agreement wag created
banning the uge of such ozone depleting chemicale ag CFCe.
Thig hag cauged the amounts of ozone to become stabilised
and the weak spote aren’t increaging in size. Even though CFC uge hag been greatly reduced, some countries don’t abide by
the rule and are till uging them and it hag aleo been revealed that nitroug oxide compounds like thoge from car engineg also
damage the ozone.

Deforegtation i¢ the removal of large areag of trees (ugually by burning) in order to make
the land underneath available for other uges where the treeg won’t be replaced. Thig hag
mainly been for agriculture, horticulture and egtablichment of towng and cities. While
thig harme the ecosystem of the forest it aleo hag more global effecte. Plante perform
photosynthesis which removes CO, (a greenhouge gag) from the atmogphere and go
reduces the effects of global warming. Ag well ag no longer being able to remove CO,,
the burning of the foregte to clear them makee CO, with estimates that 20% of the total
CO, production i¢ from deforestation.

Human overpopulation is when the number of people in an area exceeds how many people
the area can support. Thig can create numeroug igsues including:

* Decline in water quality.

+ Depletion of natural regourceg (guch ag fogail fuele).

 Increage in pollution.

* Increage in deforestation for clear land to build homes on.

* Increage in CO,, emissions —= increage in the greenhouge effect
—> increage in global warming.

+ Increage in poverty and becauge of thig, deathg of young children.
* Increage in digeage spreading.
* Decreaged life expectancy.
* Increageg in warg.
Ag can be seen from the information above, our Earth ig in perill Thig i¢ mainly due to humang and the advancements in our

society hag created such a range of negative impacte. [t's time that we all start making a change, even if it ig just ag emall ag
turning off the tap while brushing our teeth or switching off the wall socket for our phone chargers when they aren’t in uge.



&7 Renewable and Non-Renewable Fuels

Hi, my name ic Margo Mayweather and [ work for
Enviroearth.com ~ the number one environment baged
webgite in the world today. [ am going to be interviewing
Pete Swamp from the Non-renewable Fuele Asgociation
(NRFA) and Therega Green from Only Renewable Fuele
(ORF). Why don’t you two introduce yourselves?

Thanke for that. My

,
lm Pete from NRFA and
we repregent the ol, coal,
natural gag and nuclear
energy indugtries. Thege
groups all provide energy
gources  that  aren’t
replenished quickly and

y

will run out.
.

Dete:

fuelg are g0 good?

first téueg’rion o or [ oOf course [ can, there are plenty of reacong: |
anyoutellme | - They are quite eaey fo extract and

why - non-renewable trangport all over the globe.

+ They produce good amounts of energy for
thingg like electricity production.

- They provide money and jobe to many
nationg around the world.

- Factories and traneport are already et up
to uge thege typeg of cources.

y

m Therega and [m the branch
gpeaker for ORE We are all
about uging renewable  fuel
gources like wind, hydro, golar,
geothermal, biogag and biomage.
We love Mother Earth.

That'e all very ‘positive’ Pete but what about
the fact that they are running out rapidly, take
milliong of years to regenerate, cause masgive
amounte of pollution, increage the CO,, emisgiong,
contribute to global warming AND when they are
extracted our beautiful Earth is damaged!

Ok, well [ gee there are That's all very well, but Sure...they are energy
two gides to every source. you haven’t angwered my gourceg that can be uged
Therega what actually are They are the only way quegtion. Can you define what over and over again and
renewable fuele? 10 eave Mother Earth! they are in one sentence? aren’t depleted when uged

Excellent, thank you.
Any other reagong

why they are <o
good?

Excuse me but they
are very expengive and

people only care about
money these dayg!

That's g0 not true Pete!
While they cost money to get
up, in the long term they are
cheaper becauce the plante
that uce them require lece
maintenance.



What about when it's cloudy or
the wind ien’t blowing, people
want reliability not some pish-posh

greenie hooplal

Thig ig all very interesting.
Any other positives, or
negatives for that matter,
about your fuel types?

Dete, while it’s true, that’s not
a major iseue becauge there are
gome awegome batteries out there
that store the energy when the
windg are up or the Sun ig shining.

[ would have to gay that renewable sources don’t make
ag much energy ag non-renewable sources BUT the
technology g improving and like with anything new it
takeg time to develop a perfect efficient system. Bearing
in mind that humang have been uging fosail fuels like coal
for hundreds of yeare.

r” )
See, even ghe admite that non-
renewable gources are better.
They’re more reliable, efficient
and cheaper. Clearly they are
far superior to your fluffy little

windmills or shiny golar panele.
\ y

You may be right, but if we
used less energy then the
non-renewable sources would
agt longer anyway and we
wouldn’t need to wagte
money finding or developing
new gources!

Well [ think a major advantage of
renewable sourceg ig the way they
treat Mother Earth! They don’t
pollute her, they don’t have to be
mined from the ground, forests
don’t have to be removed, they
don’t produce maseive amounts of
CO, and they aleo provide money
to local economies. Not only
that, individual people can have
renewable gourceg at their houge;
it’s a bit hard to have a coal mine
in your back yard!

Jugt remember Dete, your
qources are running out.
Even though you dicagree
with ORF and ite ideale
you have to admit that we
need alternatives to coal, oil
and uranium. If we all uged
a little legs energy then the
renewable  sources would
eagily provide enough for
ug all

That’s all we have time for today,
thank you both very much, you've
given ug plenty to think about.
Thig ie Margo Mayweather for
Enviroearth.com signing out.



Word Games

Using the following science term, see how many words of 3 or more letters you can make in 10 minutes.

Points
3-4 leftere = | point
5+ leftere = 2 pointe

Scores
O-5 pointe = awful
6-10 = average
[O+ = amazing

Use the clues to work out what the 6 key science words are and then spell the word in the grid by colouring in the
squares that make up the word. Use different colours for each answer.

Clues
Magg of living thinge at each feeding level. (7)
A feeding level ig called a 2 level. (7)
Adaptations, feeding and habitat. (5)
Dlante that grow where they aren’t wanted. (5)
[mportant organieme involved in the nitrogen cycle. (8)
A type of non-renewable fuel. (7)

™S e o e Do o®

3. Block Buster

Cross out each of the words that fit with one of the clues. You will be left with one Clues
word that doesn't fit; this is your answer. a. Renewable fuele and energy
gources.
paragite  introduce peste  trangpiration  global warming  biogag  carnivore b.  Negative waye humang are
impacting the Earth.
geothermal  producer  runoff  evaporation  deforestation  melting c. Feeding types and waye
organigme get energy.
waves  goil nitrates  scavenger  climate change  wind  omnivore d. Parte of the water cycle.
Answer

herbivore acidrain  golar  ozonehole  geepage  abgorption



4. Topic Word Find

There are 14 words related to the carbon cycle hidden in the word find, use the clues below to help you locate
them.

( t R A [ 8§ L O 8 UTUEH | A L E
O Xe oT1mT ( XD Il F F U S [ O N U
T 6 $ 8 ¢C 8§ T N AL P L I E B O L
E OPMI1T ERDEOE S R CE R S
T It §$ N H AL U UREAUTTR
S DR I ETLNTFNHRS OONT
S AAN S NEL S P BRMTE OE
c e T ACY L OS8S OOOTL S OTILwe
T 8§ | 6 DS HOWNUTRILIL ENTI
Cc N ORSOMD I C F E I O A 8 I
T H N O Il T I 8 OPMOUZCEDUL
R T F N AONJZ CTULEBNUHTTZGCHBA
T O E O X HND RWNTLWNY I MT
S N O I T P UREZCI N ACL OW
L HD AGFNOATWNUARETZLCDO
l E E N O Il T R BD U Tl 8 O 1L M E
AN R COZ&E S TNCWDP S S C UG S

Co,

Made from dead plante and animale.

How CO, gete from the atmogphere into the oceans.

A major man-made CO, producer.

Producers that remove CO, from the atmogphere.

Houw animalg releage energy from food.

Carbon ig stored ingide the bodies of all living

Organieme that break down dead thingg, thie procese i¢ called
Scientific word for burning.

How CO, gete from magma back into the atmogphere.

Major storage area of diseolved CO,.

Procesg plante carry out that uses CO, from the atmogphere to make food.

Area where gageous CO, i¢ at ite highest cince 1800 AD.

Carbon ig an example of a and the carbon cycle ig an example
ofa cycle.
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