3. und 4. Unterrichtsstunde der Einheit “New Zealand“: Gruppenarbeit

	Zeit

(in min.)
	Phase
	Unterrichtsgeschehen
	Sozialform
	Medien/Material

	10
	Einstieg
	L schreibt den Namen “New Zealand“ an die Tafel und fragt die S, was ihnen dazu einfällt (Brainstorming). L notiert die Antworten an der Tafel. 


	UG
	Tafel, Kreide

	20
	Erarbeitung I
	Die S erhalten Arbeitsmaterialien zu ihrem jeweiligen Thema der entsprechenden Gruppe. Zunächst liest jeder für sich alleine die Texte durch. S klären dann Fragen in ihren Gruppen. Die L geht von Gruppe zu Gruppe und klärt Verständnisfragen.


	Stillarbeit

Gruppenarbeit
	Texte, Bilder

	60
	Erarbeitung II
	Die S sammeln in der Gruppe Ideen, wie sie mit Hilfe der vorhandenen Materialien eine Collage zu ihrem jeweiligen Sachgebiet erstellen können. Die L geht von Gruppe zu Gruppe, beantwortet Fragen und gibt Hilfestellung bei diversen Problemen.


	Gruppenarbeit
	Internettexte, Bilder,

Papierbogen, Kleber, Schere, Stifte


L: Lehrkraft

S: Schüler

UG: Unterrichtsgespräch

3. und 4. Unterrichtsstunde

Das Ziel des folgenden Unterrichts ist es, in Gruppenarbeit eine Collage zu erstellen. Da eine einzelne Unterrichtsstunde kaum ausreicht, empfiehlt es sich, dies in einer Doppelstunde auszuführen. 

Zu Beginn der Unterrichtsstunde wird mit einem Brainstorming an die Hausaufgabe angeknüpft. Die Schüler sollen Begriffe nennen, die sie mit Neuseeland verbinden. In der Hausaufgabe haben die Schüler sich noch einmal mit den wichtigsten Fakten über Neuseeland beschäftigt, so dass es ihnen leicht fällt, sich zu beteiligen. 

Anschließend erhalten die Schüler Texte aus dem Internet, die sie sich zunächst alleine ansehen und durchlesen sollen. Die Schüler sollen dabei lernen mit englischen Originaltexten umzugehen, die sie aufgrund ihrer mittelmäßigen Sprachkenntnisse nicht vollständig verstehen können. Ein Grund dafür, die Schüler dennoch mit diesem Material arbeiten zu lassen, ist, dass sie so auf das reale Leben vorbereitet werden. Denn wenn sie selbst im Internet recherchieren, werden sie ebenfalls auf Material treffen, das für sie nur teilweise erschließbar ist. Um das Thema für die Schüler attraktiver und um die Gestaltung einer Collage zu vereinfachen, werden außerdem Bilder aus dem Internet heruntergeladen und mit einem Farbdrucker ausgedruckt. Die Bilder haben außerdem den Vorteil, dass die Schüler sich schneller in das Thema einarbeiten können. Die Illustrationen tragen dazu bei, dass sich die Schüler die teilweise komplexen Sachverhalte besser vorstellen können und realer für sie werden. 

Die Gruppenarbeit eignet sich für dieses Projekt am Besten, weil es den Schülern mehr Spaß macht, eine Collage gemeinsam zu gestalten, da jeder Schüler seine besonderen Fähigkeiten einbringen kann, und das Endprodukt auf jeden Fall facettenreicher ist als bei Partner- oder Einzelarbeit. So kann vielleicht der eine Schüler besonders gut Karten zeichnen, der andere hat ein klares Schriftbild oder viele gute Ideen, was das Design betrifft (z.B. Anordnung der Bilder zu den Texten, Headline, Farben usw.). Außerdem können bessere Schüler den schwächeren bei dem Verstehen der Internettexte helfen.

Group No. 1:

	Volcanoes in New Zealand
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New Zealand's North Island contains a number of active and potentially active volcanoes. Although the probability of an eruption affecting a large area of the North Island is relatively low in any one year, the probability of an eruption occurring in the future is high.

The Institute cannot determine exactly when the next eruption will occur, but we can adivise you on its likely effects. Our scientific analysis provides the vital information needed for thorough planning and will help minimise the impact of future volcanic eruption. We maintain permanent surveillance at active and potentially active volcanoes - the best way to detect the early signs of increasing seismic and volcanic activity.

We offer a wide range of volcanic hazard services:
· determining the nature, magnitude and frequency of past volcanic eruptions

· producing hazard maps indicating the vulnerablity of areas to lava flows, lahars, pyroclastic flows, and ash fall

· developing eruption scenarios for emergency management and for risk analysis 

· analysing the vulnerability of engineering "lifelines" such as roads, water supply and communication lines and advising on strategies to mitigate damage

· designing systems for volcano surveillance, using techniques in seismology, geodesy, chemistry and remote sensing 

· modelling the distribution of volcanic products

If you would like more information about our services, or would like to discuss how we can contribute to an upcoming project, please get in touch with our nearest office.


http://www.gns.cri.nz/what/earthact/volcanoes/index.html
How do volcanoes happen?
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	Plate tectonic boundaries of the southwest Pacific. Volcanoes in New Zealand result from the subduction of the Pacific Plate under the Indian-Australian Plate. The trench and subduction zone continues northeast from the North Island to the Kermadec Islands, Tonga, and Samoa. South of the North Island the tectonic boundary between the Indian-Australian an d Pacific plates changes to a transform fault. Modified from Johnson and others (1989). 


	Volcanic centers of New Zealand. New Zealand contains the world's highest concentration of youthful rhyolitic volcanoes and extensive sheets of pyroclastic flow deposits. New Zealand, along with Indonesia, leads the world in the abundance of calderas as primary volcanic features. Map modified from Nairn and Cole (1975). 
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Simplified cross-section of the subduction zone beneath the central North Island of New Zealand. The Pacific Plate is subducted at a rate of about 5.0 cm/yr. Simplified from Cole (1990) after Smith and others (1989) and Walcott (1987). 

What to do in an eruption ?

	The purpose of this section is to describe measures which can be taken to provide protection against the various destructive phenomena which could accompany volcanic eruptions in New Zealand.

The effects of a volcanic eruption can be divided into two distinct groups. These are airborne material (volcanic ash fall) and ground-hugging flows (lava flows).

If you are very close to an erupting volcano (within a few kilometres), the only protection may be evacuation. However, very few people in New Zealand are this close to a volcano, hence you will be able to remain at your place, provided simple protective measures are taken.

"Like all hazardous situations, you will help yourself and your community during a volcanic eruption by being better prepared."


WHEN A VOLCANO THREATENS
· Listen to your radio or TV for advice and information 

· Check and complete your preparations 


How to be prepared for an ash fall.

As most people live away from volcanoes, ash fall is the most likely volcanic hazard to threaten them. This will only happen if the wind blows the ash cloud your way. Knowing what to do before you have to do it is very important. Eruptions from volcanoes like Ruapehu, Ngauruhoe and White Island will most likely produce light ash falls (less than 50-100 mm) thick. There are a number of things you can do before, during and after a volcanic ash fall. 

· Know what to do in the event of ash fall 

· Have face masks available 

· Know how to disconnect any roof-fed water supply if required (ie during clean-up) 


What to do during an ash fall. 

· Stay indoors 

· Close windows and doors 

· Do not run air-conditioning or clothes dryers 

· Listen to the radio for advice and information 

· If outside seek shelter; use a mask or handkerchief for breathing. Wear protective clothing especially if working in the ash fall, and goggles to protect the eyes. 

· If possible park your car under-cover or cover it 

· If possible do not drive 

· If you must drive, drive slowly as ash fall will reduce visibility. You may need to use the car headlights because of the reduced visibility. Do not use the car’s ventilation system. 

· If you have drive in ash fall you will need to make checks of your air-filter. It will be necessary to change your car’s oil and oil filter more regularly. 

· Do not rush to your child’s school. Schools are responsible for the safety of the children. Schools will notified you of any emergency procedures which are to be taken. 

· Keep pets indoors. 

· Water supplies coming from open lakes, dams and reservoirs need to be monitored. 

· Check that livestock have enough food and water. May need to shelter livestock if the fall is heavy. 

· Protect buildings where fresh foodstuffs are stored to reduce the amount of ash entering the building. 

· Disconnection of roof-fed water supply is only required when an ash fall is occurring or during the clean up to stop ash entering the storage tanks. 

· If you are uncertain of what to do seek advice from civil defence

After an Eruption
· If you have been evacuated, return home only if you have been advised by Civil Defence that it is safe. 

· Seek medical help or counselling if needed. 

· Write a list of all damage as soon as possible. 

· It takes a long time to recover from an emergency - so tell Civil Defence of your on-going needs. 




Task: 

Imagine you are working for the volcanic hazard service. Your boss asks you to explain the necessity of volcano cams for the population.

Create a poster that describes why New Zealand has got volcanoes and what people have to do in an eruption.

Group No. 2:

Flora and Fauna 
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	Orginally, 80% of New Zealand's land area was forested. Today, about 23% remains and one of New Zealand's major attractions is this large amount of wilderness which is home to many unique plants and animals. 

Plants and Trees
The characteristic New Zealand forest is warm-temperate, evergreen rain forest of podocarps (rimu, totara, matai and kahikatea) with associated evergreen tree species, giant tree ferns and epiphytes. Other distinctive native trees include several varieties of beech, the cabbage tree, the nikau palm and the giant kauri trees of the north. There are many flowering plants and trees unique to New Zealand such as the kowhai, rata and the pohutukawa tree. 

Native Animals
As New Zealand is isolated from other land masses, it has few of the advanced animal species that evolved elsewhere. Apart from two species of bats, there are no native land animals. Instead, unique and often rare species of plants, birds and insects have developed. Some birds including the kiwi, kakapo and weka thrived on the forest floor, because of the lack of mammals and became flightless. 

However, with the introduction of European animals such as the possum, these birds have now become very rare. Other native birds include the kea (mountain parrot), the kaka, the tui and the yellow-eyed penguin. Many seabirds live on New Zealand's shores including albatrosses, shearwaters, petrels and penguins. 

Virtually all New Zealand's native insects are found nowhere else. The world's heaviest insect, the cricket-like giant weta, some of which are about the size of a mouse, is quite harmless. Several species of giant snails and unusual frogs reside in isolated areas. The tuatara, an ancient reptile with a lineage extending back to the age of the dinosaurs, is found only in New Zealand. There are no snakes or poisonous creatures except for the very rare coastal katipo spider. 


Flora 

Much of New Zealand's flora is endemic and its extent is enormous: giant gum-producing kauri and kohekohe forests; rainforest dominated by rimu, beech, tawa, matai and rata; ferns and flax; alpine and subalpine herb fields; and scrub and tussock. One of the most noticeable plants is the pohutukawa (known as the New Zealand Christmas tree) which detonates with brilliant red flowers around December. About 10 to 15% of the total land area of New Zealand is covered with native flora, the bulk protected in national parks and reserves.

Curiously, native fauna is limited, with the only indigenous mammals being bats. Bird life, however, has thrived. The most common species include the morepork, tui, weka and the kea, a clamant and mischievous bird which likes nothing better than to sashay up to humans, tip over rubbish bins and slide 'kee-aaaing' down corrugated roofs at night. Introduced species - pigs, goats, possums, dogs, cats, deer and the ubiquitous sheep - are found throughout New Zealand, but their proliferation in the wild has had a deleterious effect on the environment: over 150 native plants - 10% of the total number of native species - and many native birds are presently threatened with extinction. New Zealand's offshore waters hold a variety of fish, including tuna, marlin, snapper, trevally, kahawai and shark; while its marine mammals - dolphins, seals and whales - attract nature-lovers from around the world. There are 14 national, 20 forest, three maritime and two marine parks, plus two World Heritage Areas: Tongariro National Park in the North Island and Te Waihipouna-mu in the South Island.

In spite of around 1000 years of native bush clearance by humans, about a quarter of the country still remains forested - mostly in high country areas. Most of these remaining areas are protected from exploitation in national and forest parks, where they can be enjoyed by all. 

The characteristic New Zealand forest is a temperate, evergreen rain forest with giant tree ferns, vines and epiphytes - looking a bit like the popular image of a jungle. The giant kauri, among the largest trees in the world, is now restricted to relatively small forest pockets in Northland and on the Coromandel Peninsula. 

New Zealand’s high rainfall and many sunshine hours give the country a lush and diverse flora — with 80 percent of the trees, ferns, and flowering plants being native. From the kauri forests of the far north to the mountain beech forests and alpine tussock of the Southern Alps, you’ll find fascinating plants and trees in every region. You’ll be awed by the majestic evergreen native forests that include rimu, totara, many varieties of beech, and the largest native tree of them all, the giant kauri. Underneath the trees you’ll find a dense and luxurious undergrowth including countless native shrubs, a variety of ferns, and many mosses and lichens. 




Fauna

New Zealand is a land of unique birds. The best known is the flightless kiwi, New Zealand's unofficial national symbol. Also flightless are the weka and the endangered kakapo, the world's largest parrot which can just scramble up into shrubs and small trees. 

Another unique bird, one capable of flight, is the inquisitive kea (native alpine parrot), which is renowned for its fearlessness of humans and cheeky personality.

Curiously, native fauna is limited, with the only indigenous mammals being bats. Bird life, however, has thrived. The most common species include the morepork, tui, weka and the kea, a clamant and mischievous bird which likes nothing better than to sashay up to humans, tip over rubbish bins and slide 'kee-aaaing' down corrugated roofs at night. Introduced species - pigs, goats, possums, dogs, cats, deer and the ubiquitous sheep - are found throughout New Zealand, but their proliferation in the wild has had a deleterious effect on the environment: over 150 native plants - 10% of the total number of native species - and many native birds are presently threatened with extinction. New Zealand's offshore waters hold a variety of fish, including tuna, marlin, snapper, trevally, kahawai and shark; while its marine mammals - dolphins, seals and whales - attract nature-lovers from around the world.
http://www.purenz.com/index.cfm/purenz_page/8FD67DD9-0AF9-455A-A270-974C7BD8B545.html
http://www.lonelyplanet.com/destinations/australasia/new_zealand/environment.htm
Task:

Imagine you are very fond of animals and plants. Because of the tourism and pollution more and more animals and plants are in danger.

Create a poster that shows plants and animals that are typical of New Zealand.

Group No. 3: National Parks

Protected land

New Zealand has 14 national parks and more than five million hectares — a third of New Zealand — protected in parks and reserves. They embody an incredible variety of landscape and vegetation for so small a country. 
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From the mangrove-fringed tidal inlets of Northland to the snow-capped volcanoes of the central plateau, from [image: image12.jpg]


the forests of the Te Urewera to the majestic fiords, glaciers and mountains of the south, this land is unique. Plants and animals found nowhere else on Earth can be found here. 

There are unlimited opportunities for outdoor enjoyment, ranging from water skiing to snow skiing and snowboarding, from diving and snorkelling to mountain climbing, from kayaking to mountain biking, from tramping to trout fishing. But most of all New Zealand's national parks offer the chance to enjoy an unspoiled primeval landscape, where humans have had only minimal impact.
  

Over 20 percent of New Zealand is covered in national parks, forest areas and reserves. Our 13 national parks contain an incredible variety of unspoiled landscape and vegetation. Administered and maintained by the Department of Conservation Te Papa Atawhai, these parks provide opportunity for a wide variety of activities including hiking, mountain biking, skiing and snowboarding, kayaking and trout fishing. Most national parks have excellent hiking tracks and camping facilities, including nearly 1000 huts throughout the country. You’ll also find information centres at these parks, and helpful signage along the tracks.
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Abel Tasman National Park
Abel Tasman is renowned for its golden beaches, sculptured granite cliffs, and its world-famous coastal track. It also has a mild climate and is a good place to visit at any time of the year.

Aoraki Mount Cook National Park
This 70,696 hectare park is located in the central part of the South Island, deep in the heart of the Southern Alps. Aoraki Mount Cook village lies within the park with Twizel the nearest town outside.

Arthur's Pass National Park
Situated on a historical road between Canterbury on the east and the wild West Coast; high mountains with large scree slopes feature along with wide braided rivers and steep gorges.

Egmont National Park
Egmont is one of the most accessible of New Zealand's national parks. It can be found on the western coast of the North Island. The nearest towns are New Plymouth, Inglewood, Stratford and Opunake.

Fiordland National Park
The vast, remote wilderness that is is a land apart, spectacular, overwhelming and virtually uninhabited. It is also the heart of the World Heritage Area.

Kahurangi National Park
In places it is an untracked wilderness, elsewhere a wonderful network of tracks lets you explore wild rivers, high plateaux and alpine herbfields, and coastal forests.

Mount Aspiring National Park
Mt Aspiring National Park straddles the southern end of the Southern Alps. The closest towns are Wanaka, Queenstown, Glenorchy and Te Anau. It is one of New Zealand's larger parks at 355,543 hectares and it lies alongside the largest, Fiordland National Park.

Nelson Lakes National Park
This park protects 102,000 hectares of the northern most Southern Alps. The park offers tranquil beech forest, craggy mountains, clear streams and lakes both big and small.

Paparoa National Park
Its boundaries were carefully chosen not just to protect the area's forests and minerals but also a full range of ecosystems from the mountaintops to the coast.

Rakiura National Park
Rakiura National Park on Stewart Island is the 14th of our national parks.  Covering about 157,000ha Rakiura National Park makes up about 85 percent of the island.  

Te Urewera National Park
Remote, rugged, immense, Te Urewera contains the largest forested wilderness remaining in the North Island. It is famous for its lakes and forested beauty as well as its stormy history.

Tongariro National Park
It is a place of extremes and surprises, a place to explore and remember. From herb fields to forests, from tranquil lakes to desert-like plateau and active volcanoes - Tongariro has them all.

Westland / Tai Poutini National Park
Westland / Tai Poutini National Park extends from the highest peaks of the Southern Alps to the remote beaches of the wild West Coast.

Whanganui National Park
The Whanganui River winds its way from the mountains to the Tasman Sea through countless hills and valleys. Lowland forest surrounds the river in its middle and lower reaches - the heart of Whanganui National Park.

What makes New Zealand's natural heritage so special? 

Underlying New Zealand's physical attractions - its dramatic mountains, unpolluted beaches and green countryside - is an epic survival story of unique plants and animals. Cast adrift from the ancient supercontinent of Gondwanaland, these ancient species evolved in isolation and struggled to survive in what renowned naturalist David Bellamy has called ‘Moa's Ark’ (named after New Zealand's native, but now extinct, giant flightless bird, the moa). 

After only 1000 years of human settlement New Zealand has lost many native species. But impressive gains have been made in recent times to protect and enhance what is left. These include removing introduced pests from island wildlife sanctuaries, the establishment of 13 national parks, three maritime parks, two world heritage areas, hundreds of nature reserves and ecological areas, a network of marine reserves and wetlands, and protection for special rivers and lakes. In total, around 30 percent of New Zealand's land area is protected conservation land. 

http://www.purenz.com/index.cfm/purenz_page/8FD67DD9-0AF9-455A-A270-974C7BD8B545.html
Task: 

Imagine you are working for the tourism board of New Zealand. Last year less tourists visited New Zealand than in the years before although it has got so many beautiful National Parks.

Create an advertisement of National Parks so that more Germans will visit New Zealand.

The advertisement should include two aspects:

1. Why are National Parks so important?

2. What can you see and do in a National Park?

3. Have any plants or animals disappeared? If yes, then why?

Group No. 4

1. How many earthquakes happen in New Zealand each year? 

The Institute of Geological & Nuclear Sciences locates about 10,000 to 15,000 earthquakes in New Zealand each year. Most are too small to be felt and we only know they occurred because they are recorded by seismographs. Each year New Zealand has about 100 to 150 quakes that are big enough to be felt. 

2. What is the biggest earthquake ever recorded? 

The largest earthquake recorded in the world in the last 200 years was the 1960 magnitude 9.5 earthquake in Chile. It caused 5700 deaths and created a large tsunami. It is the largest earthquake to be recorded by modern instruments and ruptured over 700km of faultline with slip of about 20m. It was the first real confirmation that the whole earth rings like a bell after a big earthquake. 

3. What is the biggest known earthquake in New Zealand? 

The biggest known quake in New Zealand was the magnitude 8.2 Wairarapa earthquake of 1855. On an international scale, the 1855 earthquake is of major significance in terms of the area affected and the amount of fault movement. About 5000km2 of land was shifted vertically during the quake. The maximum uplift was 6.4m near Turakirae Head, east of Wellington. The maximum horizontal movement along the fault was 12m. 

The biggest New Zealand earthquake since instrumental recording began was the 1931 magnitude 7.8 Hawke’s Bay earthquake. 

4. Can earthquakes be predicted? 

It is possible to estimate where big earthquakes are likely in the next 50 to 100 years, based on geological investigations and the historical record of earthquakes. However, it is not yet possible to accurately predict the time and location of the next earthquake. A number of physical changes have been observed before some earthquakes, but the problem is that so far, no particular change has been noted consistently. Some scientists have observed changes in the earth’s magnetic and electric fields, gas emissions, changes in water well levels, and changes in the levels of dissolved gases in groundwater. Other scientists have noted changes in the frequency and location of small earthquakes. A very small number of earthquakes have been successfully predicted. The most notable success was near Haicheng, China in 1975, where 90,000 people were evacuated a few hours before an earthquake that destroyed 90 percent of the buildings. The prediction was based on unusual animal behaviour and a greatly increased number of small earthquakes (foreshocks) that suddenly stopped. One of the animal observations was that snakes came out of hibernation and died due to the cold. It is now thought that this was caused by unseasonably warm weather. However, scientists wrongly predicted a major quake in Kwantung Province, and for two months millions of people lived in tents before authorities decided the prediction was wrong. Later in 1976, an unpredicted quake, magnitude 7.8, in China’s Tangshan Province took 250,000 lives. It was the most disastrous earthquake this century. Since then, China has moved its resources away from earthquake prediction and into improving the earthquake resistance of buildings. 

5. What are foreshocks? 

Foreshocks are earthquakes that occur up to days or weeks prior to a larger earthquake. Scientists are currently unable to tell the difference between foreshocks and normal background seismicity until the large earthquake has happened. However, the fact that many large earthquakes do have foreshocks, indicates that something unusual is happening before the large events and gives us hope that one day we will be able to detect what this unusual activity is. 

6. What is the relationship between past and future earthquakes in the same place? 

In the past scientists believed that a similar-sized earthquake happens on the same fault at regular intervals. However, earthquakes are not that simple. They do not occur like clockwork in the same place. There is a margin of uncertainty in recurrence intervals between ruptures on an active fault. For example, intervals between ruptures on the South Island’s Alpine Fault range from 270 years to 500 years. 

11. How long does an earthquake last? 

People who have just felt an earthquake often ask how long it lasted. What they are really wanting to know is how long they felt the shaking. This depends on the size of the earthquake and their distance from it, because earthquake waves spread out as they travel, but also become weaker. A magnitude 6 earthquake several hundred kilometres away can be often be felt for 30–40 seconds. The actual duration of slip on the earthquake fault is usually quite brief — just a few seconds for a magnitude 6 for example. This is because the fault rupture spreads very quickly (at about the S wave speed), so the whole process of faulting is over very quickly. During the very largest earthquakes, fault rupture can continue for up to 5 minutes as the rupture spreads over a length of say 1000km. For these earthquakes very high levels of aftershocks mean that the ground can be felt shaking continuously for some hours. 

12. How do we know which fault is most likely to rupture next, say in Wellington? 
The reality is that we don’t know for sure which fault is going to rupture next. We talk of probabilities based on continuous monitoring and our knowledge of fault rupture histories. We know there are five major faults in Wellington. The Wairarapa Fault ruptured in 1855 generating an earthquake of about magnitude 8.2. This fault has a recurrence interval of 1150–1200 years. The Ohariu Fault ruptured about 1100–1200 years ago, and has a recurrence interval of 1500–5000 years. The Wairau Fault last ruptured more than 800 years ago and has a recurrence interval of 1000–2300 years. Shepherds Gully Fault last ruptured about 1200 years ago and has a recurrence interval of 2500–5000 years. The Wellington Fault last ruptured between 300 and 500 years ago producing an earthquake of about magnitude 7.6. This fault produces a large earthquake about every 500 to 700 years. This is how we deduce that the Wellington Fault has the highest probability of rupturing next in the Wellington region. 

13. Do earthquakes occur only along faultlines? 
As far as seismologists understand, all but the very deepest earthquakes (deeper than 600km) occur on faults. Seismic waves are generated when the two sides of the fault rapidly slip past each other. For most earthquakes, the faults do not break the surface, so the faults can be "seen" only through analysing the seismic waves. Faults can be anywhere from metres to a thousand kilometres long. Seismologists still have much to learn about the mechanism that causes the deepest earthquakes. At 600km, the earth is probably too warm for faults to be brittle like glass, so some sort of chemical change might occur very rapidly.  
 

18. What do tectonic plates have to do with earthquakes? 
The earth’s surface is made up of 15 huge, rigid plates of rock anywhere from 15 km to 100 km thick. These plates are constantly moving and at their edges they are constantly bumping and grinding into each other. The constant movement causes stresses to build up in the brittle, upper layers of the plates. When the brittle rock finally breaks, it generates an earthquake. Plates, such as the Pacific plate, that carry a limited amount of land mass move the fastest. Under New Zealand, the Pacific plate is moving at about 50 mm a year — about the same rate that your fingernails grow. The entire plate interaction zone is potentially a source of moderate to large earthquakes. The rim of the Pacific Ocean, where the Pacific plate sinks under or slides past other plates, is one of the most active of all the earth’s plate boundaries. Plates don’t jostle haphazardly – they move only in one direction, at least in the short geological time frame. 
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19. Does the earth really ring like a bell after a big earthquake? 

Seismic waves from the biggest earthquakes (over magnitude 8.3) can bounce around inside the earth for up to a month. This makes the earth "ring". However, you need special instruments to hear the ring because the tone is very low — about 1 cycle per hour. Compare this with the 256 cycles per second of middle C on the piano 

20. What constitutes an active fault? 

Geologists believe that if a fault shows evidence of having moved at least once in the past 100,000 years, it should be regarded as a potential source of earthquakes. If it has moved at least once in the past 5000 years, then it should be considered a potential source of damaging earthquakes to any settlement within a radius of 50km. Once a major fault has formed, future earthquakes are generated along the same line, and after hundreds of thousands or million of years of movement, increasingly large vertical and horizontal separations of land occur. Repeated earthquakes and their associated fault movements have formed the major mountain ranges of New Zealand. 

21. What’s so special about New Zealand’s Alpine Fault? 

The Alpine Fault, which runs for about 600km up the spine of the South Island, is one of the world’s major geological features. It’s the "on-land" boundary of the Pacific and Australian Plates. It has ruptured four times in the past 900 years, each time producing an earthquake of about magnitude 8. Approximate rupture dates are 1717AD, 1620AD, 1450 AD, and 1100AD. Its rate of horizontal movement is about 30m per 1000 years — very fast by global standards. Each time it has ruptured, it has also moved vertically, lifting the Southern Alps in the process. In the last 12 million years the Southern Alps have been uplifted by an amazing 20,000m, and it’s only the fast pace of erosion that has kept their highest point below 4000m. So the fault has been responsible for building some of New Zealand’s most spectacular scenery. The fault has a high probability of rupturing in the next 40 years. The rupture will produce one of the biggest earthquakes since European settlement of New Zealand, and it will have a major impact on the lives of many people. In between earthquakes, the Alpine Fault is locked. All these things make the Alpine Fault special. 

22. Is a fault line always one big long line? 

Faults can be as short as a few metres and as long as 1000km. The fault rupture from an earthquake isn’t always a straight, or continuous line. Sometimes there can be short offsets between parts of the fault, and even major faults can have large bends in them. 

23. Does the direction of rupture influence the size of the impact in different places? 

Yes. This phenomenon has been observed many times in New Zealand and overseas. 

Seismic energy gets focused in the same direction as the direction of rupture – a kind of Doppler shift. So if you are unlucky enough to be in the line of fire, a magnitude 6.5 earthquake may hit you with the force of a much bigger quake. Other factors such as topography and rock type can also focus seismic energy in different ways. Many New Zealand faults trend northeast/southwest. This dictates the likely direction of rupture for these faults. Predicting the likely impact of a given magnitude quake at a particular site involves extremely complex three-dimensional mathematics. 

24. Is there such a thing as earthquake weather? 
For many years there have been suggestions that earthquakes occur more often during warm, still, humid weather. This observation is anecdotal and has no basis in science. International records show that earthquake occurrence is spread over all weather conditions, during all seasons of the year, and during both day and night. Scientists have examined the "earthquake weather" proposition many times and have been unable to find a link between weather and earthquakes
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Task: 

As you already know, New Zealand is a place where earthquakes often occur. The reasons for this you will find in the text above. 

Create a poster that explains the following questions:

1. What is an earthquake?

2. What happens during an earthquake?

3. What are the consequences for people living in areas where earthquakes often occur?

