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Nannup has relationships to significant global geological features:

• Plate tectonics and the breakup of the supercontinent Gondwana

• Formation of the Indian Ocean and closure of the Tethys Ocean as India 
crossed the face of Earth

• Vulcanism related to continental breakup with very long valley-flow basalt 
lava and the geological curiosity that we still have not found the volcanoes

• Spectacular coastal outcrops of columnar basalt

Nannup includes rocks  with a very large range in ages from Archean time (2700 
million years) to Neogene (<10,000 years)

NANNUP’S CLAIM TO GEOLOGICAL FAME
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Firstly, some geological concepts

• The Earth is alive is constantly, but slowly, changing (ignoring volcanoes, 
earthquakes or extraterrestrial impacts).

• Geological time since our Solar System and Earth formed is enormous:  humans 
think 100 years is long but who can appreciate a million or a thousand million years?

• The forces that act within the earth when applied over millions of years result in the 
whole Earth’s  surface changing.

• Plate tectonics show that the thin (less than 40 km thick) continents float on the 
underlying 2000-km-thick mantle, moved by thermal currents in the mantle

• Continents split, collide, join, grow, split again and become consumed
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Geologists think in 4-dimensions.
What surrounds us (2D), is underneath (+1) & in time (+1)?

• 200 million years ago (Ma) there was  the 
supercontinent Gondwana – five continents

• Greater India was offshore from WA, north of 
present India

• A gulf existed in Gondwana extending into the 
supercontinent from Tethys Ocean

• The older rocks (named Pinjarra Orogen) under 
the gulf slowly sank & sediment washed into the 
gulf kept it “topped up”

• The gulf coast moved backwards and forwards, 
between north and south depending on the 
balance between sinking and topping up
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Perth Basin sediments
This is how geologists  see WA coast

• Basin has brown outline;  present coastline is blue 

• Sediment washed in from southern WA, Antarctica and 
India was deposited from rivers, in lakes or swamps and 
in shallow seas 

• Perth Basin was always either:

• land near sea level  – dinosaurs walked across in 
later times - or

• under a shallow sea

• These sediments are now 9000 metres thick below 
Nannup, 4000 metres on coast

• Rocks underneath sediment sank at less than  1mm 
each 10 years but over 170 million years (Ma) that 
makes for a huge thickness

Nannup
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What happened to supercontinent Gondwana?

• At 190Ma South America and Africa separated

• At 130Ma, India split off East Gondwana

• India headed northwesterly leaving behind an opening 
Indian Ocean

• After 100 Ma (30Ma ago)  Greater India hit Asia and 
started sliding under the Asian plate

• Tibet is high (4-5km) because the northern part of the 
Indian plate is under the Asian plate –  so the continental 
plate under Tibet is double thickness

• Himalayas pushed up as part of collision – global climatic 
impacts inferred

• Geological history relates Nannup to major global 
features

Note that Indonesia 
did not exist then
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Between 140 & 130 million years ago (Ma) 

• When the global forces under East Gondwana started 
India separating from Australia and Antarctica,  the 
continental crust split allowing magma (molten rock) to 
rise and be vented out of volcanoes as lava

• Remember, at that time the Nannup area was towards 
the landward end of a gulf with ocean to the north

• Basalt lavas from volcanoes flowed along a major valley 
over 200 km northward from what is now offshore south 
of the WA coast, from under Flinders Bay

Basaltic lavas erupt as 
non-explosive flows 

(recent Hawaiian vent) 
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The Nannup case – the lava paleoflows

• Dating the basalt gives ages between 137Ma and 
133Ma, named the Bunbury Flow 

• Then another major valley developed east of the 
first , closer to the Darling Scarp the row of hills just 
to our east

• More lava erupted.  This followed the younger 
valley, named the Donnybrook Flow

• We do not have an accurate date of this basalt but 
it cuts through the Bunbury Flow so is younger

• Then at 130Ma, more basalt was erupted @ Black 
Point in a near-circular patch about 4 km across. 
Not connected to a valley flow 

Fissure vent Iceland now

Volcanic vent from a circular plug
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Map of flows 
with dates

Bunbury Basalt outcrops in area 
of proposed geopark

• Bunbury Basalt 
occurs as long, 
narrow flows

• 200 km from south to 
north. Up to 7 km 
wide.  Average 30 m 
thick, but thicken 
from  the edge up to 
about 100 m

• Flows lasted over 10 Ma and produced 90 cubic 
kilometres of lava

• Outcrops not common

Nannup

Nannup
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Volcanoes 

• No evidence found yet of volcanoes:
• Side tributaries suggest multiple vents  
• Straight-line paths suggest fissure vents  
• Some evidence of concealed plugs  
• Basalt sheets intersected in oil wells

• Possibly the longest valley-flow on Earth
• Undarra Lava Tubes in northern Qld up t0 140 km 

long
• QUALIFICATION:  Large Igneous Provinces are 

different  -  half million sq km, 3.5 km thick, erupt 
over one million cubic  km

• Many attempts to date the Bunbury Basalt have 
failed.  We need more data, critically on Donnybrook 
Flow

Current Icelandic basalt 
eruption from fissure
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Geotourism highlights  1

GEOLOGICAL CONCEPTS NEED APPRECIATING
• Very long, narrow, valley flows from unknown vents – unusual situation

• Sediment kilometres thick deposited on land and in shallow seas, at very 
slow rates but over geological periods

• Plate tectonics -  continental splitting started with basalt eruptions

• Indian Ocean born

• Himalayas uplifted –  global climate consequences

• Tibet – highest plateau on Earth

• An appreciation of the enormity of geological time 11



Black Point columns

Geotourism highlights  2

• Black Point is the “crown jewel”
• Long-term goal to allow general public access with 12km of 

upgrading of road
• Further opening up indicated with walking tracks over 11ha of 

basalt
• Outcrops along highway are uninspiring

Nothing like Fingal’s Cave 
But as good as Giant’s Causeway? – on list of World Heritage

Fingal’s Cave, Scotland Giants Causeway, Ireland

Black Point

12



Geotourism highlights  3  - Yilgarn Craton

• Eastern boundary of Perth Basin is Darling Fault - 1000km long 
(probably also in Antarctica)

• East of Fault is Yilgarn Craton covering 1/3rd of proposed geopark , 
southwest corner of the very old core of Australian continent

• Mostly granite and greenstones, rich in minerals: gold, nickel, iron 
ore, lithium (12 km east is Earth’s biggest known lithium deposit)

• Mostly aged between 2500 and 3000Ma, parts in northwest up to 3800Ma

• In geopark, mostly gneiss – older sediments “cooked up” under great burial pressure (10km 
or more) and high temperature (600C)

Yilgarn 
Craton
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Geotourism highlights  4

• Blackwood River Terrace Trail
• 2.7km of easy walking
• Rock outcrops – contrasting ages, 

nature
• Evolution of valley formation, 

flood levels 
• Heritage railway bridge
• Historic, garage-now pub
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Promotion of other tourism aspects

• Groundwater  attributes – Lake Jasper –  science, archaeology, scenery

• Tank 7 lookout – scenic panoramic views

• Kondil Wildflower Park – biological tourism - ecotourism

• Gold Gully Road Trail – biological  tourism - ecotourism

• Forest Carbon Sequestration project  - education support and biological  
tourism

• Tree identification Trail – biological tourism - ecotourism

• Nannup Sculpture Trail  - cultural tourism

• Timberline Loop – cultural tourism 15



In summary

• Abiotic

• Internationally significant geological concepts
• Lava-flows related to Plate Tectonics with global implications
• Columnar basalt outcrops could compete with the World 

Heritage Giants Causeway

• Biotic

• Biologically important aspects, native vegetation, animals etc

• Cultural

• A number of culturally important aspects, particularly of historical 
note
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