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Tectonic Plates in PNG



Relative motion of South Bismarck Plate



4 million years before present



now



4 million years in the future?



Rapid uplift (2 - 7 mm/yr)

Sialum coral terraces - Photo: Sandy Tudhope



Lae City Geodetic Network





Lae North - Hobu (Kwapsanek) Network





Sea Level/Tectonic monitoring

Tide Gauge network - Lae

Precise levelling
(UniTech
students 2002)

Absolute height change



Global Positioning System

Precision: 0.001 ppm
(1 mm / 1000 km )

Ideal measurement tool for global
measurement of tectonic motion

differenced
Carrier-phase
using precise
(post-processed)
orbits



1-5 days
GPS

measurements

e.g. HOBU near Lae, plot showing site
repeatability and uncertainty for each day



Repeat
observations
made every
1-2 years

ITRF
site velocity
computed

Rigid plate
models &
fault locking
estimated

time series

e.g. Hobu, plot showing timeseries
for different measurement campaigns
& 1999 earthquake coseismic deformation

Epoch 1
Epoch 2



LAE1 ITRF2005 Timeseries (MIT)

IGS - Tracking Network



ITRF Site motions



Lae Network - GNSS results 1993-2009



Lae Network - Internal Deformation Rates



Lae Sesimic Zone



Lae Faults (N-S Cross Section)



Displacement
6th April 1999 - 
Hobu Earthquake



SRTM Image - Markham Valley / Lae

Mike Sandiford - Landform Atlas



Earth scientists can forecast seismic hazards 
but cannot predict exactly where or when 
earthquakes will occur 

Seismic Hazard is high in Lae area

Surveying underpins tectonic
hazard assessment and monitoring 

Mw 7.0 Earthquake in Lae area
every 100-110 years on average

Building Code & 
Hazard management Plan



On a human time scale

First human settlement in PNG
c. 50,000 years ago

Markham Valley 2-3 km wider than now

The Australian Plate has rammed
1 km further into the PNG Highlands
and lifted them up by 100 metres

Coral formations at 3000m elevation



Effect of tectonic
deformation on
survey baselines & datums



Thank
you

Friday: Heighting with GNSS


