
Landslips in Northland. Observations from select case studies

Cover Note:

These slides were put together for a Northland Branch NZGS presentation on 02/06/2020. The information included in the slides
does not standalone without some explanation. Please view the presentation recording on the NZGS website for the full context.

Sources of figures/pictures in the presentation are not fully acknowledged.
Historic aerial photos were sourced from http://retrolens.nz and licensed by LINZ CC-BY 3.0.
A number of aerial photos and property boundaries were sourced from https://data.linz.govt.nz/and licensed by LINZ CC-BY 4.0,
typically Northland 0.4m Rural Aerial Photos (2014-2016) and NZ Parcel Boundaries Wireframe layers were used.
Geological maps where sourced from https://maps.gns.cri.nz/ and licenced by GNS CC-BY.
Free software for stereo pair red/blue anaglyphs can be found here: http://stereo.jpn.org/eng/stphmkr/index.html
QGIS was used for terrain models and compiling figures/maps. This is open source and can be downloaded here:
https://qgis.org/en/site/forusers/download.html
A number of Google Earth images are used.
Borehole data has been obtained from the NZ Geotechnical Database for some of the sites: https://www.nzgd.org.nz/
Details of Landslip 2 were obtained from an Auckland Council Property File.

Hopefully you find the presentation useful.
David Buxton
David@northlandgeotech.co.nz
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Landslip Sources
• Work history
• GNS database
• Geological maps
• Observations of road slips
• Review of aerial photos
• NZ Geotech database
• Discussions with others

The information discussed is public, although not always readily available.
Traditionally individual landslips are not published and for most engineers
there is no easy/accessible way to find out about many landslips. Hopefully
this can change in the future.
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Disclaimer

1) This presentation is to learn from not to criticise.
2) I do provide my honest thoughts were I see due
3) Please don’t take my honesty as individual criticism.
4) I’m also part of the learning.

There is time for questions following my presentation.
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My Personal Introduction
6 year old meDad
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Northland
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Northland

Landslips 1 & 2 are in Auckland but relevant to Northland.

3 - Whangarei

5 - Maungaturoto

6 - Dargaville

7 - Omapere

8 - Kaitaia

9 – Coopers Beach

10 – Opua

Map source:
NZ 8m DEM from LINZ
Qmap from GNS
Property Boundaries from LINZ
CC BY 4.0
Map generated in QGIS

4 - Mangawhai
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Qmap - Kaitaia
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Qmap - Whangarei
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Landslip 1 - My Professional Introduction



Landslips in Northland. Observations from select case studies

Lingham Crescent - 2008
https://static.geonet.org.nz/info/reports/landslide/SR_2009-004.pdf
Landslides caused by the June-August 2008 rainfall in Auckland & Wellington - GNS

More reports at
https://www.geonet.org.nz/landslide/reports
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Lingham Crescent - 2008

Northland Allochthon
(multiple lithologies)

Lingham Crescent

East Coast Bays Formation

Late to mid Pleistocene
River deposits

Holocene River deposits

Late to mid Pleistocene
river and hillside
deposits
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Lingham Crescent - 2008
1969
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Lingham Crescent - 2008

1969

1950
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Landslip 2a & 2b - Don Buck Road, Massey – 2007 & 2015

1940 2001

Don Buck Road Site

East Coast Bays Formation

Late Pliocene to Middle
Pleistocene pumiceous river
deposits

Cornwallis Formation
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Landslip 2a & 2b - Don Buck Road, Massey – 2007 & 2015

1940 2001
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Landslip 2a & 2b - Don Buck Road, Massey – 2007 & 2015

From a paper presented at the 2001
NZGS Conference….

Hazard zoning was based on a 1:5,000 regional scale mapping
and the project was for Auckland Council planning purposes.

Land may be unsuitable for development, severe limitations
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2007

Landslip 2a & 2b - Don Buck Road, Massey – 2007 & 2015
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2007

Landslip 2a & 2b - Don Buck Road, Massey – 2007 & 2015
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2015

Landslip 2a & 2b - Don Buck Road, Massey – 2007 & 2015
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2015

Landslip 2a & 2b - Don Buck Road, Massey – 2007 & 2015
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2017

Landslip 2a & 2b - Don Buck Road, Massey – 2007 & 2015
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Don Buck Road, Massey – 2007 & 2015

From a paper presented at the 2001
NZGS Conference….
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Northland

3 - Whangarei

5 - Maungaturoto

6 - Dargaville

7 - Omapere

8 - Kaitaia

9 – Coopers Beach

10 – Opua

4 - Mangawhai
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Landslip 3 – Isola St Whangarei

Movement in this area has been known since 1970’s when the houses were developed and movement in the backyard of 4
adjacent properties occurred. One of the properties was recently again for sale, having again been purchased by an
unsuspecting person. Could it have been identified in advance if it was a new development?
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Method 1 – Geological Map – 1:25,000 Scale – Geology of the Whangarei Urban Area 2003 – Regional Geology

Landslip 3 – Isola St Whangarei
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Geological Map – 1:25,000 Scale – Geology of the Whangarei Urban Area 2003 – Mapped Landslide

Landslip 3 – Isola St Whangarei
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Use the LiDAR data – All of Northland imminent. Images below created in QGIS which is open source & free!

1968

1942

Landslip 3 – Isola St Whangarei
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Whangarei: Some History

1968

1942
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Whangarei: Sudden Street Endings & Vacant Land a Warning?

1968

1942



Landslips in Northland. Observations from select case studies

1968

1942

Whangarei: Sudden Street Endings & Vacant Land a Warning?
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Northland

3 - Whangarei

5 - Maungaturoto

6 - Dargaville

7 - Omapere

8 - Kaitaia

9 – Coopers Beach

10 – Opua

4 - Mangawhai
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4 - Mangawhai

Melange of
Northland Allochthon

Waipapa Group

Rurangi Formation

Whangarei Limestone

Dacite

Basalt

Mahurangi
Limestone

Pakiri Formation

Early-Mid Pliestocene
Alluvium

Late Pliestocene
Dunes

Holocene Dunes

Landslip 4
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4 - Mangawhai

The LiDAR contours indicate a
9m fall over 45m horizontal
distance between the headscarp
and toe – an average of 1V:5H or
11°, indicating a very low
strength failure plane must exist.
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Northland

3 - Whangarei

5 - Maungaturoto

6 - Dargaville

7 - Omapere

8 - Kaitaia

9 – Coopers Beach

10 – Opua

4 - Mangawhai
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5 - Maungaturoto

Mahurangi
Limestone

Undifferentiated
Mangakahia Complex

Melange of
Northland Allochthon

Pleistocene
Deposits

Landslip Case Study
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5 - Maungaturoto
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5 - Maungaturoto
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5 - Maungaturoto
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5 - Maungaturoto
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5 - Maungaturoto
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Northland

3 - Whangarei

5 - Maungaturoto

6 - Dargaville

7 - Omapere

8 - Kaitaia

9 – Coopers Beach

10 – Opua

4 - Mangawhai
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6 - Dargaville

Awhitu
Group
Dunes

Undifferentiated
Mangakahia Complex
(Northland Allochthon)

Holocene River
deposits

Early – Middle
Pleistocene
Estuary, river and
swamp deposits

Melange of Northland
Allochthon

Mahurangi Limestone
(Northland Allochthon)
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6 - Dargaville
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6 - Dargaville
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6 - Dargaville
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6 - Dargaville
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13m rise over 20m = 33° (1V:1.5H)

6 - Dargaville
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Northland

3 - Whangarei

5 - Maungaturoto

6 - Dargaville

7 - Omapere

8 - Kaitaia

9 – Coopers Beach

10 – Opua

4 - Mangawhai
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7 - Omapere – Signal Station Road
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Otueka Formation
and Waiwhatawhata
Formation
(conglomerate &
sandstone)

Hukerenui Mudstone

Tangihua Complex

Whangai Formation

Holocene –
Pliestocene Landslide
deposits

Omapere
Conglomerate

Early – mid
Pliestocene
Windblown
deposits

Holocene – Late
Pliestocene River &
swamp deposits Waipoua Basalt

Holocene
windblown
deposits

7 - Omapere – Signal Station Road
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Figure from “Out of the Ocean, into
the Fire”, Bruce W. Hayward, 2017

7 - Omapere – Signal Station Road

Location of
interest
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7 - Omapere – Signal Station Road
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7 - Omapere – Signal Station Road
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7 - Omapere – Signal Station Road
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7 - Omapere – Signal Station Road
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Northland

3 - Whangarei

5 - Maungaturoto

6 - Dargaville

7 - Omapere

8 - Kaitaia

9 – Coopers Beach

10 – Opua

4 - Mangawhai
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8 - Kaitaia

Awhitu
Group
Dunes

Undifferentiated
Pliestocene-Holocene
Landslide deposits

Hukerenui Mudstone

Punakitere Sandstone

Late Pleistocene –
Holocene Swamp
deposits

A 1:100,000 scale
Kaitaia-Whangaroa map
from DSIR 1989 is
available. It was
produced during efforts
to “unravel” the
Northland Allochthon. It
maps the Allochthon
and dunes as part of the
Motatau Complex
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8 - Kaitaia
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8 - Kaitaia
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8 - Kaitaia
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8 - Kaitaia
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8 - Kaitaia
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8 - Kaitaia
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8 - Kaitaia
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Northland

3 - Whangarei

5 - Maungaturoto

6 - Dargaville

7 - Omapere

8 - Kaitaia

9 – Coopers Beach

10 – Opua

4 - Mangawhai
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9 - Coopers Beach Tangihua
Complex
(Northland
Allochthon)Mangonui

FormationWairakau
Volcanics
breccia

Punakitere
Sandstone
(Northland
Allochthon)

Taipa
Mudstone
(Northland
Allochthon)
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9 - Coopers Beach

San Marino
Floor Slopes

Inclinometer
4m deep
movement

BH for
EQC 2012

Coopers Beach
Landslip as
suggested by
T+T, review by
GNS – report
available.
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9 - Coopers Beach

Aerials Reviewed from:
1948
1970
1972
1976
1977
1981

1966 photos have good
resolution but no overlap.

1948 Aerials provide the
best viewing and are used
for mapping of landslip
scarp features.
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9 -Coopers Beach
Possible landslip scarp features to East of Coopers Beach

19481948 1948
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Northland

3 - Whangarei

5 - Maungaturoto

6 - Dargaville

7 - Omapere

8 - Kaitaia

9 – Coopers Beach

10 – Opua

4 - Mangawhai
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10 - Opua – Hihitahi Rise
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10 - Opua – Hihitahi Rise
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As red-blue anagram

10 - Opua – Hihitahi Rise

1953 1953
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10 - Opua – Hihitahi Rise

1953 1953
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10 - Opua – Hihitahi Rise
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10 - Opua – Hihitahi Rise

Disclaimer – section is indicative only.
LiDAR contours but slip surface etc.
entirely assumed.

What if someone had assumed shallow
failure and designed remediation?

Have you seen cantilever walls fail?
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10 - Opua – Hihitahi Rise
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QGIS
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QGIS
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QGIS
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QGIS
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QGIS
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QGIS
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QGIS
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QGIS
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QGIS



Landslips in Northland. Observations from select case studies

QGIS



Landslips in Northland. Observations from select case studies

Stereo Pairs

• I hope that everyone looking at landslips has used a Stereoscope. Looking at
aerial photos in 2D is not a suitable substitute.

• Credit to NRC for helping set up Retrolens and ensuring all the photos are
available. I think we are still missing the WDC aerials from hazard zoning –
something to follow up.

• Once upon a time to look at smaller scale features you needed to order
enlargements. Just getting copies of the photos could be hard/expensive.
Photocopier enlargements were a cheap substitute and getting a pick of years was
uncommon.

• We can view onscreen with freeware. You just need a pair of these
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StereoPhoto Maker

http://stereo.jpn.org/eng/stphmkr/index.html
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StereoPhoto Maker
Crop both pairs to the area of interest
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StereoPhoto Maker

Open pair:
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StereoPhoto Maker

Open pair:

Grey anaglyph
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StereoPhoto Maker
Put on glasses – use arrows to adjust image alignment to suit your eyes
(adjustment often needed after zooming). You can pan and zoom with ease.

Overlay of
red/blue layers
need aligned to
suit your eyes.
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StereoPhoto Maker

My recommendation – historic stereo pair photo viewing for all sites. It
is free and available for all. Even with LiDAR DEM models it is still the
best for a good portion of sites.
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Hazard Zoning Comments

• WDC hazard zoning is very good.
• It was completed from geomorphology with a detailed understanding

of the geology.
• Quite a bit of time was spent in the field to validate the results.
• High risk Northland Allochthon is a different mechanism (usually) to

high risk Greywacke – but don’t ignore the high risk zoning.
• The mapping clearly follows geomorphic features (i.e. landslip scarps)
• Be very careful with less rigorous hazard mapping. Why:
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Hazard Zoning Comments

KDC hazard zoning:
Not clear how geomorphology is
captured in the mapping other than
a yes/no layer that doesn’t appear to
have a logical way of inter-relating to
hazard zoning.

Slope stability hazard zoning by slope
angle.
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Hazard Zoning

Where is the 12m high 25°
slope from the LiDAR?
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Hazard Zoning

Maungaturoto and surrounds was a
high risk area with lots of actual
landslips last time I drove through??
I see very little red and scarce orange,
hmmm.
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Hazard Zoning Lets check out Landslip 5:

Unfortunately not the excellence we saw with Landslip 2 Zoning
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The KDC reports do have disclaimers but it does rely on
the user to both read the report and be able to understand
the disclaimers.

My personal view is that the public should be able to take
such a report at face value without having to read in detail
to identify the disclaimers

The reports (text) do in general identify the hazards.

In my opinion the slope angle thresholds are
unconservative. They are of concern as others will it is
likely they will be referenced and relied on in the future by
some.

Based on slope angle alone the maps will always be
insensitive to actual landslip features.

Hazard Zoning

Landslip 4 in
Pakiri Formation
on 11° Slope!!!

Many Allochthon
Units are too
weak to stand
this steep
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Pictures of Northland
Allochthon

For those who have not had the chance to dig
and drill into it



Landslips in Northland. Observations from select case studies



Landslips in Northland. Observations from select case studies



Landslips in Northland. Observations from select case studies



Landslips in Northland. Observations from select case studies



Landslips in Northland. Observations from select case studies



Landslips in Northland. Observations from select case studies



Landslips in Northland. Observations from select case studies



Landslips in Northland. Observations from select case studies



Landslips in Northland. Observations from select case studies



Landslips in Northland. Observations from select case studies

10 Minute Challenge for any site?
• Google Earth
• Geological Map
• Google Street View
• DEM Terrain Model?
• Aerial photo review (maybe 30min)

Do this at the start so you know the range of possible issues, scope the site right,
tell the client right from the start.

Our decision making is human – if we put ourselves in bad situations we make bad
decisions.

Being “helpful” by ignoring the issues hurts our clients in the long term.
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Other References
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Conclusions
• Hopefully the presentation will aid your work.
• We need to identify and address the geomorphological features.
• Anyone signing a Geotech report in Northland needs to make sure they can identify the

geomorphic features and ensure they have confidence in the staff who completed the
onsite fieldwork.

• These are difficult sites. We should not rely on a single person’s judgement. We should
welcome peer review and will all benefit from it.

• Landslips happen – remember the people. I have met many. Young families, elderly, people
doing well, people with life struggles. Regardless, landslips take more than just a financial
toll on these people.

• People trust us. We need to do a good job and be honest.
• Our understanding is always incomplete. There needs to be a level of robustness/margin

for error in our work as we will usually be wrong to some extent.
• Being a Geotech in Northland does sometimes involve giving bad news – a site not suitable

to subdivide or a site not suitable to build on. We have to be prepared to have these
discussions and reach these conclusions.
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Questions & Acknowledgements


