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Highlights

Data Publications

- 12 HIPP Surveys published 

- AusBathyTopo 250m 2023 

- 4x 3D Seismic derived bathy compilations

In the queue (to 7th November 2023)

- 7 new HIPP Surveys

- 2020 Torres Strait 30m 

- 2023 Torres Strait 30m 

- 7 AHO reference surfaces
Publication Schedule | AusSeabed

https://ausseabed.gov.au/data/publication-schedule


Standards and Guidelines

- Satellite Derived Bathymetry Guidelines

- Sub-Bottom Profiling Guidelines

Highlights



New Products

- Mapping Australia’s Seabed Storymap

- CSIRO Multiresolution data services

Highlights



1. An introduction to the AusBathyTopo 250m 2023 

– Dr Robin Beaman

2. Geomorphology – Dr Rachel Nanson

3. Mapping Together on Wadandi Sea Country 

Agenda

Extract “mapping_together_on_wadandi_sea_country_with_mma_offshore”



AusBathyTopo 250m 2023 grid

Dr Robin Beaman

College of Science and Engineering

robin.beaman@jcu.edu.au
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mailto:robin.beaman@jcu.edu.au


To develop a computer-interpolated, continuous bathymetry 

(depth) surface for Australia's marine region. In collaboration 

with other agencies and institutions, use available source 

bathymetry data to generate a seamless and noise-free 3D 

depth model of Australia's underwater landscape.

8

• Boundary limits: long 92°-172° E, lat 8°-60° S

• Grid pixel resolution: 0.0025° (~250m)

• Horizontal datum: WGS84 (unprojected)

• Vertical datum: approximate mean sea level (MSL)

Objective



Australia’s series of bathy grids
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100m grids for Australia and 

offshore territories. Overlap by 

1°, to cover EEZ, <2GB file size.

30m grids for Australian 

mainland shelf. Overlap 

by 1°, < 2GB file size.
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LAT-MSL model
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Used AHO-supplied 2023 LAT-MSL 

model for area:  21GB, 0.0005°, 36°N 

to 80°S, 24°E to 180°E, 0-6.501 m

PowerShell script developed using 

GMT to apply LAT-MSL vertical 

adjustment to every single sounding 

that has LAT vertical datum. All final 



Ausbase

11

Ausbase is derived from 2009 

AusBathyTopo250 grid. Used to fill in 

gaps between source bathy data. 

Multiple area-based repairs of 

Ausbase to remove underlying 

flaws in 2009 AusBathyTopo250 

Kangaroo 

Island



Coastline data
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Used GA-supplied National Low-water 

Coastline: ~LAT, 210k line km (up from 

34k km), mainland, islands and reefs, 

Example of Sydney harbour 

region. Low-water line rasterized 

then LAT-MSL values applied to 



SRTM land data
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Used GA-supplied 841 (1°x1°) 1-

arcsec (~27m) tiles for Australian 

mainland. Downloaded remaining 216 

(1°x1°) 1-arcsec tiles from USGS 

Minus 0m values were setnulled. 

Masked out pixels that extended 

beyond National Low-water Coastline 

limits. Resampled 0.00027 ° (27m) 

Low-water 

coastline

Cairns, 

QLD



NIDEM data

14

~260 cells, 30-year time series Landsat 

(Bishop-Taylor et al. 2019. Between the 

tides: modelling the elevation of 

Australia’s exposed intertidal zone at 

USydney team conducted national-

scale QC checks against satellite 

imagery for any false positive pixels, 

e.g. bridges/piers, which should not 

false 

positive 

data

NIDEM 

data

Garden 

Island, SA



ENC spot depths

15

Received ENC spot depths from GA, 

extracted as a point shapefile from AHO-

supplied S-57 tiles, ~670K depth points.

Imported data into Fledermaus for 3D 

point cloud editing to remove any odd 

spikes (mainly in deep-water). 

Accepted soundings had LAT-MSL 



ENC spot elevations
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Used ENC spot elevations from AHO-

supplied S-57 tiles + CORS spot 

elevation from GA GNSS Network Map: 

Elevation source data extends around 

coast and across Australian mainland. 

Assists improving grid interpolation 

surface from nearshore across the 

Furneaux 

Group



SDB data
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JCU-developed SDB (Landsat8) for 

Northern Australia, Torres Strait, Great 

Barrier Reef and Bass Strait. Also, UWA 

Also, extensive EOMAP supplied 

SDB (Sentinal2) for Kimberley 

coastline and offshore WA reefs. SDB 

Ningaloo 

Reef, WA
Rowley 

Shoals, WA
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Batch process



Compare

19

AusBathyTopo250_2

023 (after)

AusBathyTopo250_200

9 (before)

Cape York, 

QLD



Future work
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AusBathyTopo25

0_2023

• Training of GA staff in batch processing techniques, prioritizing surveys

• Training of SE Asian states through DFAT Marine Resources Initiative

• Improving grid to incorporate neighbouring grids, e.g. nzbathy_2016 

(draft) AusBathyTopo250_2024 

with nzbathy_2016



Lidar data
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AHO-supplied bathy lidar collected for 

Northern Australia, Torres Strait, Great 

Barrier Reef and Bass Strait. Also, WA-

Other State Govt-supplied bathy topo 

lidar included NSW-DPIE data for the 

entire NSW coast and Victoria-

Rottnest 

Island, WA
Jervis Bay, 

NSW



Compare
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AusBathyTopo250_2

023 (after)

AusBathyTopo250_200

9 (before)

Kimberley

, WA



MBES and SBES data
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Used AHO-supplied MBES and 

SBES source data provided under 

licence for Northern Australia, Torres 

Much of GA’s multibeam archive was 

not used in the 2023 grid due to time 

constraints. Future efforts will be to 



© Commonwealth of Australia (Geoscience Australia) 2022.

Two Part Geomorphology Scheme for Seabed 
Mapping

Rachel Nanson
ORCA Branch, Geoscience Australia

McNeil M. 1, Huang, Z. 1, Wenderlich M. 1, Arosio R. 2, Gafeira J. 3, Dove D. 3, Bjarnadóttir L.R. 4, Dolan M.F.J. 4, Guinan J. 5, Post A. 1, Webb J. 6, Orr M. 1, 
Bishop-Taylor 1, Sagar, S. 1, Nichol S.1, and Carroll A. 1

1. Geoscience Australia;
2. University College Cork;
3. British Geological Survey;
4. Geological Survey of Norway;
5. Geological Survey of Ireland;
6. Latrobe University.



© Commonwealth of Australia (Geoscience Australia) 2022.

Marine geomorphology maps - diverse users, diverse scales

A two-part scheme Applications GIS tools Next steps



© Commonwealth of Australia (Geoscience Australia) 2022.

-4500 m

-170 m

Marine geomorphology mapping: a two-part approach

A two-part scheme Applications GIS tools Next steps



© Commonwealth of Australia (Geoscience Australia) 2022. Footer

A two-part scheme Applications GIS tools Next steps

Przeslawski et al (2023)

2

3

5

61

7

4

Download via: 

https://www.oceanbestpractices.org/repository/



© Commonwealth of Australia (Geoscience Australia) 2022.

A two-part scheme Applications GIS tools Next steps

Part 1 GIS paper and Tools Part 2 paper and GIS Tools

Tools coming 

soon…

October 2020
April 2023

Part 1 Part 2



© Commonwealth of Australia (Geoscience Australia) 2022.

A two-part scheme Applications GIS tools Next steps



© Commonwealth of Australia (Geoscience Australia) 2022.

A two-part scheme Applications GIS tools Next steps



© Commonwealth of Australia (Geoscience Australia) 2022.

Classification tree Glossary for each BGU and BGU-T Index of terms

A two-part scheme Applications GIS tools Next steps



© Commonwealth of Australia (Geoscience Australia) 2022.

Sabrina Slope

Coral Sea

Inkfish various (deepwater)
Perth Canyon

Gulf of  Carpentaria

Bass Strait

Croatian shelf
Irish shelf

Norway

Cape Range & Cloates C

Little Belt Strait, Denmark

Broken Ridge

NW Shelf

UK

Australian national 250 m

Tuscany, Italy

Global applications (to October 2023)

A two-part scheme Applications GIS tools Next steps

Underway

Published

Published examples

Darwin shelf



© Commonwealth of Australia (Geoscience Australia) 2022.

INFOMAR Programme: more than 85% seabed mapped at high resolution.

• includes 33 different geomorphic units and 3 substrate 
types;

• adopted the MIM-GA (two-part) classification scheme;

https://atlas.marine.ie

A two-part scheme Applications GIS tools Next steps



© Commonwealth of Australia (Geoscience Australia) 2022.

2. North Flinders Reef1. Beagle MP
3. NIDEM

1

2

3

A two-part scheme Applications GIS tools Next steps

Perth Canyon 2022 

AusSeabed webinar



© Commonwealth of Australia (Geoscience Australia) 2022.

Operationalising the two-part scheme – ESRI

A two-part scheme Applications GIS tools Next steps

Part 1 Morphology mapping tools - published

Part 2 Geomorphology tool (DRAFT)

Cartographic style (DRAFT)

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6



© Commonwealth of Australia (Geoscience Australia) 2022. Parks Australia update 15 May 2023

Solid Earth

- tectonic depression

Solid Earth Setting

Marine

- bedforms - sediment 

ribbons

Marine

- barform - drifts

Marine

- reefs

Marine

- barforms

Marine Setting

Coastal

- dunes Coastal 

Setting

10 km

A two-part scheme Applications GIS tools Next steps

1. Beagle Marine Park

Part 2: Geomorphology



© Commonwealth of Australia (Geoscience Australia) 2022.

ChannelRidge

Canyons 

Gullies

Ridges

Mounds

Ridge Depression

Pinnacles

Mounds

Highs Lows

Seamount

10 km

A two-part scheme Applications GIS tools Next steps

1. North Flinders, Coral Sea Marine Park

Part 1: Morphology



© Commonwealth of Australia (Geoscience Australia) 2022.

1. Beagle Marine Park

Part 1: Morphology (bathymetry)

Platforms

Ridges

Depression

Mounds

Ridges

Ridges

sill

shelf

shelf

basin

Heap and Harris (2008)

plateau10 km

- 50 m

- 70 m

A two-part scheme Applications GIS tools Next steps



© Commonwealth of Australia (Geoscience Australia) 2022.

Marine

- submarine 

channel

Marine

- barform - levee

Marine

- submarine 

canyons

- submarine 

gullies

Biogenic

- reef 

crest

Biogenic

reef lagoon

Biogenic

- patch reefs

Solid Earth 

- volcano - guyot

Marine

- 

sediment 

drift

Multiple palaeo-reef crests (BGU) 

- indicate former sea levels

- now comprise the fore-reef (BGU) 

10 km

A two-part scheme Applications GIS tools Next steps

1. North Flinders, Coral Sea Marine Park

Part 2: Geomorphology



© Commonwealth of Australia (Geoscience Australia) 2022. Parks Australia update 15 May 2023

Marine

- barform - drifts

Coastal

- dunes

beach 

ridges

Solid Earth

- tectonic depression

Marine

- reefs

Marine

- barforms

Bass Interior Seaway

- 65 m

-75 m

- 67 m

5 km

10 km

A two-part scheme Applications GIS tools Next steps

1. Beagle Marine Park

Part 2: Geomorphology

Marine

- bedforms - sediment 

ribbons

Coastal

- dunes

- 

barchan

- aeolian



© Commonwealth of Australia (Geoscience Australia) 2022.

Marine

- submarine 

channel

Marine

- barform - levee

Marine

- submarine 

canyons

- submarine 

gullies

Marine

- 

sediment 

drift

Biogenic

- reef 

crest

Biogenic

reef lagoon

Biogenic

- patch reefs

Solid Earth 

- volcano - guyot

Solid Earth Setting

Marine Setting

Biogenic Processes

10 km

A two-part scheme Applications GIS tools Next steps

1. North Flinders, Coral Sea Marine Park

Part 2: Geomorphology



© Commonwealth of Australia (Geoscience Australia) 2022.

Integrating Indigenous priorities in spatially enabled 

planning of the Indigenous Estate project

The Anindilyakwa Land Council from Groote Eylandt (NT)

 

CRC for Developing Northern Australia

Geoscience Australia

Australian National University

Aerometrex Ltd 

Geoscience Australia supports the project through the 

Exploring for the Future program’s Geoscience Knowledge Sharing 

project in the Office of the Chief Scientist.

A two-part scheme Applications GIS tools Next steps

3. Groote Eylandt (NT)

DEA Intertidal DEM pilot project – the new NIDEM



© Commonwealth of Australia (Geoscience Australia) 2022.

Dynamic (DEA) Coastlines

5 km

Groote Eylandt Archipelago

A two-part scheme Applications GIS tools Next steps

3. Groote Eylandt (NT)

DEA Intertidal DEM pilot project – the new NIDEM



© Commonwealth of Australia (Geoscience Australia) 2022.

Preliminary NIDEM (2021) and geomorph mapping

3 km

Wet season Dry season

Oblique

Intertidal bars

Shore-parallel

A two-part scheme Applications GIS tools Next steps

Groote Eylandt Archipelago

3. Groote Eylandt (NT)

DEA Intertidal DEM pilot project – the new NIDEM



O R I G I N A L  P R E S E N TAT I O N  B Y  I S Z A A C W E B B ,  

C H R I S K E N N E D Y 4 / 7 / 2 0 2 3

A U S S E A B E D  P R E S E N TAT I O N  B Y  A N D Y  D I L L E Y  0 1 / 11 / 2 0 2 3

M AP P I N G  T O G E T H E R  O N  

WAD A N D I  S E AC O U N T RY:  

C O L L AB O R AT I O N  

T H R O U G H  A H I P P  

S U R V E Y  &  T R AI N I N G  

P R O G R AM



MAPPING TOGETHER ON SEA COUNTRY

46

• Survey Instruction 1031 - 421 NM2

• West of Margaret River to South of Flinders Bay

• Approx. 80km long x 25km wide

• Water Depths 5m to 140m

• Very Exposed Coast

• Long Period Swells

• S-SE Trade Winds in Summer Months

• Environmentally Sensitive Area (Protected)

• Significant Cultural Value to Wadandi Traditional 

Owners and Custodians in the region

• Significant Interest in Biodiversity within 

Australian Marine Parks area



MAPPING TOGETHER ON SEA COUNTRY
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Augusta

Boranup

Prevelly

Gnarabup

Margaret River



MAPPING TOGETHER ON SEA COUNTRY
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Augusta

Boranup

Prevelly

Gnarabup

Margaret River
Collaboration between The University of Western Australia, the 

Undalup Association (Wadandi Knowledge Custodians) and MMA.

Summary of Key Objectives from Collaboration:

• Identify submerged ancient coastline features seen in bathy 

data of cultural significance, contribute towards existing 

Cultural Seascape mapping program.

• Enhance biodiversity Mapping with Australian Marine Parks

• Passive backscatter data ground truthing in over sensitive 

seabed using UWA drop camera

Video… 



MAPPING TOGETHER ON SEA COUNTRY
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Augusta

Boranup

Prevelly

Gnarabup

Margaret River

Source: Davies H N, Webb W, Webb I, Webb T, Guilfoyle D, Clohessy S, Griffin K, Langlois T (2022). The Cultural Seascape of Wadandi Boodja. Report to the National 

Environmental Science Program, Marine Biodiversity Hub. The University of Western Australia. 



MAPPING TOGETHER ON SEA COUNTRY
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Augusta

Boranup

Prevelly

Gnarabup

Margaret River



MAPPING TOGETHER ON SEA COUNTRY
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Augusta

Boranup

Prevelly

Gnarabup

Margaret River



M M A O F F S H O R E . C O M

C O R P O R A T E @ M M A O F F S H O R E . C O M



Thankyou

For more information:

www.ausseabed.gov.au

ausseabed@ga.gov.au

http://www.ausseabed.gov.au/
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