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Geological Substrate 

Waitemata Sandstone 
20Ma (Million Yrs Ago): Miocene
Soft conglomerates, sandstones,
Silstones & shales



Sediment moves under the force of gravity down the steep continental shelf & travels with fast speeds and across long
Distances as a sediment-charged water current until the momentum dies and the sediment is deposited.

Coarser materials are deposited first and finer ones later 

Waitemata Sandstone: A Turbidite



Turbidites form mainly on the continental shelf/slope
& move to deeper water. They are channel-constrained 
For part of their journey and then break out of the channel and 
Spread the sediment across a submarine deep sea delta
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Auckland Volcanics:  250,000yrs to present: Basalts / Scoria / Tuff
Mostly hard resistant rock 
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Rangitoto: Classic shield volcano

Mount Wellington: Young Cone structure

Takapuna
Explosion Crater/
Tuff Ring

Motokorea
Tuff cone

Volcanic Features of Auckland 



Olivine

Vesicles

Feldspar

Vesicles
Basalt: 
Strongest Rock of Auckland Volcanic Field

Dark Grey, Fine grained,

Feldspar + Olivine 



Volcanic Centres
GNS Geological Map

Geology & Structure
Note the linearity of many 
Coastlines: 
NNW-SSE to N-S & East-West 
Faults
Strong controls on coastal shapes
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Geomorphology of Auckland Coastline

• Low Lying Land & Shallow Seas

• Linear, fault controlled coastlines

• Drowned Coastline: was 120m lower 
last Ice Age: river systems & 
valleys…now drowned by sea level 
rise since 20,000 yrs ago

• Sediment starved: Waikato River 
flowed into Hauraki pre Taupo 
Oruanui Eruption (26,500yrs 
ago)…now flows into Port Waikato 

• Urbanised Coastline 

Urban areas



Narrow Neck

Narrow Neck

Sea Level Changes: 
120m lower last Ice Age 

>20,000yrs
Land & Rivers

Today:
Submerged
River System

Impact of
Last Ice Age



Bathymetry: Note the shallowness of the sea surrounds: Green = low tide position, dark blue <10m, light blue > 10m
Even the channels are v shallow with maz depths of 29m, 21m, 12m, 16m etc…Drowned Coastlines : former river valleys 
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Taranaki Sea Stacks

Examples of NZ Coasts 



From Hayward & Kenny 

Classification of Coastline By Tectonics 

Uplift & Subsidence in NZ

Present Day

Caused by Tectonics

Measured by satellite & ground GPS

Uplift close to active uplifting faults,
e.g. subduction zones & Alpine Fault

Subsidence because of tectonics &
Accommodation of large amounts of sediment

NB

This is the present day 
We know that things were different in past times



Emergent &
Submergent
Coastal
Features

Steep Cliffs
Raised Beaches
Wave Cut Platforms 
Extensive Coastal Plains

Lower right…drowned/submergent
Coastlines  (e.g. Auckland,
Marlborough, Fiordland)



Drowned
Coasts



Drowned Coasts: Land once above sea level but  now below
Bedded Waitemata Formation: Narrow Neck 

Faults

Houses Close to Cliff



Coastal Protection from Erosion: 
Large ‘Armour’ Basalt Boulders at the Foot of the Cliff & Seawall



Photogrammetric 3-D Model: Analysis of Topography
Bedded Sandstone and Cliff Erosion 
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