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The Southern Alps and Plate 
Tectonics

What is the theory of plate tectonics? 
Plate tectonics is a theory that states the outer 
shell of the earth is divided into sections, known as 
plates. There are eight major tectonic plates on the 
earth’s surface. These plates are made of solid 
rock and are said to be constantly floating around 
on the uppermost mantle, which is made of molten 
rock. Magma rises up from the mantle due to 
convection currents, causing the plates to move 
around. There is a lot of evidence, such as the fact 
that the coastlines of multiple continents fit 
together like a puzzle, and the fact that rock types 
are similar between different continents, that 
suggests these plates are indeed moving and were 
once joined together into a single landmass, 
known as Pangaea, millions of years ago.



Types of Tectonic Plate Boundaries

Divergent Boundaries 
Divergent plate boundaries occur where two 
plates are moving away from each other. Lava 
is expelled from the fissures (gaps) between 
the plates. Volcanoes are often formed here.

Convergent Boundaries 
Convergent plate boundaries occur when two 
plates collide with each other. They can either 
push each other up to form volcanoes, or one 
can slip underneath the other, with the top one 
becoming a mountain range.

Transform Boundaries 
Transform plate boundaries occur when two 
plates slide past each other. They may grind 
together, causing earthquakes and breaking 
and crushing the rocks that make up the 
edges of the respective plates.



The Southern Alps and Plate 
Tectonics

How were the Southern Alps formed? 
The Southern Alps of New Zealand were formed 
because of uplift between two tectonic plates. Uplift 
occurs when two tectonic plates collide together, 
and their edges are pushed upward to form 
mountains. Anywhere from 5 to 15 million years 
ago, the Southern Alps were formed when the Indo-
Australian and Pacific plates collided and the Pacific 
plate moved over the Australian plate. This area of 
collision is also known as the Alpine Fault. 
Currently, the two plates are still moving towards 
each other, causing the Southern Alps to grow at a 
rate of 10-20mm each year. As well as moving 
towards each other, the two plates are sliding past 
each other. This means that the Alpine Fault is quite 
prone to earthquakes.



The Southern Alps and Plate 
Tectonics

How do plate tectonics and the Southern 
Alps affect us? 
There are some very obvious affects that plate 
tectonics has had on our landscape - namely, the 
creation of the Southern Alps. As well this, there 
have been numerous earthquakes in New Zealand 
caused by the Indo-Australian and Pacific plates 
grinding against each other on the Alpine Fault. 
The Southern Alps are very important in terms of 
tourism as well - the spectacular scenery and 
clean, beautiful environment means that each year, 
many thousands of people explore these natural 
wonders.



Scree Slopes in the South 
Island

What are scree slopes? 
Scree slopes are large deposits of loose rock 
debris, typically found at the bases of cliffs or 
mountains. The rocks on the scree slopes move 
gradually downwards, meaning that it is difficult 
for any vegetation to grow on them. 
Scree slopes exist on and around the mountains of 
the South Island. They can be made of any type of 
rock, but I presume that the ones in the southern 
alps are made up of Greywacke rocks, a type of 
sandstone, because these are what the southern 
alps themselves are composed of.



Scree Slopes in the South 
Island

What is erosion? 
Erosion is a natural process where forces such as wind 
or water flow take earth and rock from one place and 
deposit it in another. Humans can also cause erosion; for 
example, by removing plants or trees that are holding 
banks or cliffs together with their roots. Earthquakes 
and cyclones can also cause what is known as 
accelerated erosion. Erosion is almost never desirable 
and is often detrimental to the environment. 
Scree slopes are the product of erosion; they are made 
when cliffs or mountains are weathered down over time 
and their rocks are taken from the top and deposited at 
the bottom. This can occur in many ways. In cold 
climates, if water gets into cracks in the rock and 
expands when it freezes into ice, this is enough to 
displace the rock and cause it to fall to the bottom of the 
slope. Alternatively, the wind and rain can displace rock 
that is part of the mountain and contribute to scree 
slopes.



Scree Slopes in the South 
Island

How do the scree slopes in the South Island 
affect us? 
Weathering and the creation of scree slopes 
dramatically affects the height of our mountains; if it 
was not for weathering, the southern alps could be up 
to six times the height they are today! As well as this, 
scree slopes prohibit plant and vegetation growth at 
the bottom of mountains because they crush them 
and move over them slowly, which prevents them 
from regrowing. 
Scree slopes are hiked up or across by people who 
want a challenge. The rocks often come loose and 
walking around on them can be very dangerous. 
Hikers also descend the slopes by ‘skiing’ down them 
in their boots. This creates small rockslides.  
When scree slopes break down, they move into lakes 
and streams, carrying sediment with them. This 
sediment pollutes the bodies of water.



Scree Slopes in the South 
Island

How does erosion in general affect us? 
Erosion is never beneficial to humans or the 
environment, and is often detrimental. It affects the 
environment by stripping away topsoil on farms. 
This leads to reduced ability of the crops to store 
water and nutrients and in turn can lower the 
amount of crops that are yielded. As well as this, 
the wind and rain can cause silt to be deposited 
into, and reduce the quality of, bodies of water. 
Finally, erosion can also affect urban settlements 
and infrastructure if water or wind strips away the 
terrain beneath them and the land becomes 
unstable.



The Glacial Lakes of Southland
What are glaciers, and how do they form? 
Glaciers are masses of dense ice that are slowly 
moving under their own weight, and also due to 
gravity. They are formed over many thousands of 
years, when the amount of snow produced in one 
area is greater than the amount of snow that 
melts. This snow turns into ice and layers of it are 
formed over time. 
Glaciers can cause erosion in walls of rock by a 
process called Freeze Thaw. This means that when 
they melt, the water forces its way in cracks in the 
rock, then freezes back into ice and expands. This 
causes the rock to break apart under this strain.  
Some of the largest glaciers in New Zealand 
include Fox Glacier, Franz-Josef Glacier and 
Tasman Glacier.



The Glacial Lakes of Southland
What are glacial lakes? 
Glacial lakes are lakes which are formed when a 
glacier erodes the land and then melts, leaving behind 
water which fills the space it eroded. When the last 
glacial period, the Pleistocene period, ended around 
10,000 years ago, the glaciers began to retreat, leaving 
behind large ice deposits that melted to form lakes. 
To see an explanation of erosion, please refer to the 
previous segment about scree slopes. 
Which glacial lakes do we have in Southland? 
Some of the main lakes we have in Southland are 
Lake Manapōuri, Lake Hauroko (both in the Fiordland 
National Park) and Lake Te Anau (partly in the 
National Park). Lake Manapōuri is 28km long and is 
444m deep, while Lake Hauroko is 30km long, and is 
462m deep, making it New Zealand’s deepest lake. 
They are thought to occupy the area of glaciers that 
were formed in the Pleistocene period.



The Glacial Lakes of Southland
How do the glacial lakes of Southland 
affect us? 
Lake Manapōuri is a lake that is widely known for 
its great water quality and is a great place to go 
fishing. The lake also provides hydroelectric power 
to New Zealand through a hydroelectric power 
station. 
All three of the lakes detailed on the previous slide 
are tourist attractions. They are situated in the 
Fiordland National Park, a World Heritage Site, and 
many tourists stop to admire them each year. Boat 
tours are also held on the lakes for tourists.



Earthquakes and Volcanoes in 
the North Island

What are volcanoes, and why do 
earthquakes occur? 
Volcanoes and earthquakes are both products of plate tectonics. 
Volcanoes, weaknesses of the earth’s crust where magma is 
forced out, are formed when two tectonic plates move apart or 
collide with each other, causing gaps to form, or when cracks are 
formed in the surface of a plate. Magma rises up through these 
gaps and hardens to form the conical structures that are known as 
volcanoes. Underneath the volcanoes, magma continues to rise up 
because it is less dense than the rocks that surround it. As it does 
this, the gas in the magma becomes bubbles, and creates 
pressure on the layers of rock at the top of the volcano. Once this 
pressure is too much for the volcano to contain, it bursts open and 
lava is propelled out in what is known as an eruption. The lava that 
has erupted then hardens and becomes the top layer of rock on the 
volcano. Earthquakes occur when two tectonic plates slide past 
each other in what is known as transform faulting. Pieces of rock 
on each of the plates lock together, causing the plates to slide to a 
halt. However, when the force on the rocks causes them to break 
and the plates start moving again, a large amount of energy is 
released, which causes the surrounding areas to shake violently.



Earthquakes and Volcanoes in 
the North Island

What volcanoes do we have in the North Island? 
The largest volcanoes in the North Island include Mt. 
Tongariro, Mt. Ngaruhoe, Mt. Ruapehu, White Island and Mt. 
Taranaki (also known as Mt. Egmont). All of these 
mountains are part of the Pacific Ring of Fire, an area of the 
Pacific Ocean where a large number of volcanic eruptions 
occur. They have been formed because, in the past, magma 
was produced when the Pacific plate was forced under the 
Indo-Australian plate in a process known as subduction. 
Then the magma protruded through weaknesses and rifts in 
the surface of the plates, then solidified into rock, forming 
conical volcanoes. 
Auckland is the place of a volcanic hotspot. This means that, 
deep underneath the earth, the temperatures are extremely 
high. This means that, every few hundred years, the very hot 
lava melts the rock of the crust and makes its way up to the 
weak area underneath Auckland, where it pushes through 
to form volcanic cones. This is how Auckland’s volcanic field 
formed.   
The volcanoes in the North Island contain moderate 
amounts of silica, which means that they are fairly runny.



Earthquakes and Volcanoes in 
the North Island

How do earthquakes and volcanoes affect 
us? 
Earthquakes and volcanoes can kill thousands of people 
who are close when the disaster occurs - for example, the 
explosion of Mt. Tambora in Indonesia killed 92,000 people, 
while the Christchurch earthquake of 2011 caused 185 
deaths. As well as this, earthquakes and volcanoes cost 
cities billions of dollars in rebuild costs. 
Volcanoes also put gas and ash into the atmosphere, which 
causes air pollution. They propel sulphur dioxide into the air, 
which reacts to form sulphuric acid. This can prevent heat 
from escaping from the earth’s atmosphere, which 
contributes to the global warming. 
One interesting impact of volcanoes on the environment is 
that they can form vibrant sunsets! 
Earthquakes can accelerate erosion by causing the land to 
shake, which makes cliffs break down. They also destroy 
vegetation in forests, which allows sunlight to go through the 
forest canopy and facilitate the growth of new types of 
plants.


