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Background   IAN HARPER - Bachelor of Surveying
University of New South Wales - Sydney  1977

Professional Roles
Graduate Surveyor - UK and Libya 1979

Cadastral & Mining surveys - 5 years

Registered Surveyor and founding Director in a Survey, Planning 
and Environmental Consultancy - 20 years

Involved in Land Title Development Project Management
Company grew to 35 staff

Survey & Cadastral Database Consultant – 14 years
Involved in creation and management of cadastral databases for 

government jurisdictions and infrastructure projects across 
Australia and overseas

Specialises in introducing digital processes and automation to 
land titling systems, connecting survey and mapping title 
documents to modern database systems



My Survey Experience - LIBYA 1979



My Survey Experience - LIBYA 1979



TORRENS TITLE

Developed in South Australia in the 1850’s

The State maintains a register of titles and guarantees 
title.

The register records ownership and all rights, restrictions 
and responsibilities related to that land.

The State guarantees title but does not guarantee spatial 
definition. Modern measurement may provide a more 
accurate distance between boundary monuments. 



TORRENS TITLE

Survey plans noted on title provide ‘Metes and Bounds’ 
spatial identification that includes:

• Dimensions of Title (Metes)

• Adjoining Titles (Bounds)

• Measurements to survey Marks placed and found 
(monuments) during the survey

• Measurements to monuments   

Most modern (post 1980) plans show field 
measurements/traverses to geodetic coordinated 
control points.



Modern Spatially enabled NSW Survey Plan



TORRENS TITLE

Monument over Measurement.

The legal responsibility of the surveyor is to identify 
where the original surveyor placed the survey marks 
in  survey creating the Title.



TORRENS TITLE – Monument  over Measurement.

Survey marks (corner pegs or reference marks) have a 
higher  weighting over survey plan measurements in 
determining boundary locations.

Reference Marks are the secret survey data that allows 
surveyors to relocate historical surveys. 



TORRENS TITLE   – Survey Plan - 1877

2 lots defined by survey to 
provide record of spatial 
extents of land granted / 
purchased from the 
government who owns all 
surrounding land.

The land corners are 
marked by wooden survey  
pegs to monument the 
corner. 



TORRENS TITLE   – Survey Plan - 1877

• The surveyor cuts into a nearby 
tree and measures to it so if the 
peg is destroyed, the next 
surveyor can find the tree and 
reinstate the land corner.  



In the early days there may 
have been no other properties 
within 10 or 20 miles so the 
first spatial challenge for the 
surveyor is to find where the 
survey was.

So natural and built features 
were shown on the plan 
(rivers, creeks, dams, buildings, 
fences etc) to locate the land 
and the surveyor could look for 
pegs or reference trees.

TORRENS TITLE   – Survey Plan - 1877



Reference trees

Courtesy of: http://www.dohertysmith.com.au/blog/survey-reference-trees/

http://www.dohertysmith.com.au/blog/survey-reference-trees/


Survey Reference Marks used to assist surveyors in 
identifying boundary locations.



Current Status

Australian states are transitioning from the 
manual measurement based title systems 
of the past to the digital location based 
title systems of the future.

The efficiencies and capacity of technology 
is the driver. 



Technology Drivers

• Measurement tools  - EDM, GNSS, 
Scanners, high resolution imagery.

• Computing power.

• Software, Applications, AI, etc



Comparisons
Northern Territory

Area  - 1.3 mill sq kms
Population - 250,000
Total Parcels - 85,000

CASE STUDY



Digitisation in the Northern Territory (NT)

For over 20 years the NT has been utilising the GeoCadastre 
application developed by the Geodata Australia team.

The NT has been extracting relevant measurement and other data 
from all NT survey plans and is now all but complete.

Local surveyors as major stakeholders were engaged in the data 
capture so they were part of the process and understood how it 
worked.

The NT the mapping based Cadastral Database is now being 
replaced by a parcel fabric survey database (SPICAD) built by 
compiling the machine readable text files of individual survey 
plans.



Digitisation in the Northern Territory
Total Digital lodgement was made mandatory in 2017. That lodgement is 

simplified with a mixture of formats:

1. a digital image of the new survey plan

2. A file of machine readable text file. That content relates only to parcel 
dimensions and other measurements that can benefit the spatial 
upgrading of the parcel fabric (SPICAD) or statutory jurisdictional content 
needed for transactions.

3. A standard Plan Examination Report generated by Surveyors.

The NT approach is minimalist compared with other states but scalable if more 
rigour or cadastral intelligence is required in the future. 

Basic heights are also entered and stored as parcel attributes when capturing 
Strata/Apartment/Condominium survey plans for 3D modelling from the 
SPICAD survey database.



The Northern Territory Survey Database 
with 3D parcel Attributes



Cadastral Database with 3D Parcel 
Attributes – Below ground

Test



The Northern Territory Outcomes

A fully digital survey documentation process for lodgement of 
new title plans.

Relevant Survey and jurisdictional  data in an accessible text data 
file allowing automation in transactions and a level of 
automation in spatial analysis.

Database applications for seamless spatial upgrading and 
transaction updating.

jigsaw



Is Torrens Title still relevant in the 
digital transition? 

YES



Coordinates in Torrens Title?

1. GNSS is another form of measuring 
between 2 points.

2. Coordinates are the most efficient 
way to store measurement 
outcomes in a digital environment 



Coordinates in Torrens Title?

In Australia the Northern Territory (NT) and 
South Australia has legislation in place to 
allow coordinates to define Land 
boundaries.

The Legislation allows the Surveyor General 
to declare that the authoritative cadastral 
database represents the monumented
boundary.

Only 3 areas in the NT have been declared.



Coordinates in Torrens Title?

Australian surveyors have reservations about 
coordinates but the Torrens system can still 
apply.

Coordinates reflect a point on the ground. If a 
surveyor is satisfied that the coordinate does 
not represent the monument he or she can 
provide evidence to the Titles Office.

Coordinates are a new type of monument.  



Transition from Survey Plan to ePlan with different 
levels of implementation in different states 

Paper Plan                                   Tiff file                                        Text File

Image 
Digital Image 

Digital Data File



Observations

The future of Torrens cadastral systems will still 
be built on the record information captured 
from the original survey plans.

Current and future surveys will be of high 
accuracy irrespective of being measurement 
or position based.   



Observations

The nature of Torrens Title and the extreme difference 
in survey data spatial integrity when historical 
surveys are involved will continue to challenge  the 
digital transition in Australia.

It is a jigsaw where the pieces do not fit together – not 
ideal for a digital database and requires a rigorous 
solution to get the highest spatial outcomes.

jigsaw



Observations

The innovations in the Northern Territory 
cadastral database have been due to 
doing what is readily achievable and not 
trying to pursue complicated outcomes 
that technology has the capacity for.

jigsaw



Observations

Cadastral applications are now required to manage all types of 
spatial data  (survey traverses, GNSS, imagery location, crowd 
sourcing, etc)

Smart processes use all the raw measurement data types in the 
database and the spatial integrity of the data is taken into 
consideration in the adjustment. (As used in the NT) 

With the applications available, states should be rapidly looking 
at digitisation implementations to capture and retain the 
integrity of good data moving forward while considering how 
historical legal records are brought into the system.

jigsaw



Thank you 

Ian Harper

harper@geodata.com.au


