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SEABED

Working towards a mapped and accessible Australian seabed

with the AusSeabed Strategy
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Products Coverage Awareness
All seabed mapping data and products Seabed data coverage in the Australian Seabed mapping and AusSeabed is

in the Australian region are guided by region provides maximum benefit to users widely understood, valued and used
F.A. LR principles and easily used across Government and the community
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@  About ~ Survey Coordination Tool Quality Assurance Tool ~ GMRT-AusSeabed Resources v

AU Rt Bathymetry Coverage urveys are published on the AusSeabed Marine Data Portal, they wil be removed froem the table after a
fortnight.

Publication Schedule
If you are interested become an AusSeabed collaborator, please contact us at ausseabed@ga.gov.au.

Product Specificati

Publication Sche etry data : AusSeabed website
25-Aug-2023 IRO Tasmanian Seamounts 2 (CSIR0) (SS502/2007)
31-Aug-2023 In Progress MNew UWA Rowley Shelf 3D Seismic Derived Bathymetry 30m 2023
8-Sep-2023 Published AHO Camden Sound (North-West) WA (HIPP SI 1015) Bathymetry 30m 2022
8-Sep-2023 Published AHO Flinders Island NE, TAS (HIPP SI 1036) Bathymetry 30m 2021
29-Sep-2023 Published AHO Backstairs Passage, SA (HIPP Sl 1012) Bathymetry 30m 2021
29-Sep-2023 Published EOMAP Kimberley Region and WA Reefs Satellite-Derived Bathymetry 10m 2021
6-Oct-2023 Published Australian Bathymetry and Topography 250m 2023
27-0ct-2023 Published AHO Appreoaches to Darwin, Beagle Gulf (HIPP S1 1002} Bathymetry 30m 2020
27-0ct-2023 Queued Revised AHO Mavis Reef (East). Bonaparte Archipelago (HIPP S1 1011) Bathymetry 30m 2020
27-0ct-2023 Queued New CSIRO SE Tasmania (CSIRO) (S801/2008)
27-0ct-2023 In Progress Revised GA Austrea 1 Bathymetry 100m 1999
27-0ct-2023 Published UWA Southeast Margins (Otway, Gippsland Basins and Bass Strait) Seismic-Derived Bathyme
27-0ct-2023 Queued CSIRO MNorthern Great Barrier Reef Bathymetry 10m - 100m (CSIROQ} in2022_v07
27-0ct-2023 In Progress AHO Torres Strait Under Keel Clearance, Torres Strait, QLD. (HIPP SI 1005) Bathymetry 30m .
27-0ct-2023 In Progress Torres Strait Bathymetry 30m 2020
T-Nov-2023 Queued AHO Lacepede Channel. WA (HIPP S1 1014) Bathymetry 30m 2021
T-Nov-2023 Queued AHO MNorth-East Beagle Gulf and Clarence Strait, Beagle Gulf, NT (HIPP SI 1016) Bathymetry
T-Nov-2023 Queued AHO Great North East Channel (South-West), Torres Strait, QLD (HIPP S1 1018) Bathymetry 3
T-Nov-2023 Queued AHO Eclipse Shoals to Lombadina Point, Kimberley region (HIPP SI 1025) Bathymetry 30m 2(
T-Mov-2023 Queued AHO Bocby Island to D'Arcole Islands, Bonaparte Archipelage (HIPP S1 1026) Bathymetry 30n
T-Mov-2023 Queued AHO Approaches to Newcastle, NSW (HIPP S1 1001) Bathymetry 30m 2023
T-Mov-2023 Queued AHO Abbot Point to Hydrographers Passage 30m 2020

AusSeabed website


https://ausseabed.gov.au/data/publication-schedule
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Mapping Australia's Seabed
The AusBathyTopo 250m (Australia) Grid - A High-resolution Depth Model for Australia

Geoscience Australia, James Cook University, University of Sydney & Australian Hydrographic Office
24 October 2023
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Agenda

1. An introduction to the AusBathyTopo 250m 2023
— Dr Robin Beaman

2. Geomorphology — Dr Rachel Nanson

N

3. Mapping Together on Wadandi Sea Country




AusBathyTopo 250m 2023 grid

Dr Robin Beaman
College of Science and Engineering

robin.beaman@jcu.edu.au

=~ JAMES COOK

=~ UNIVERSITY

AUSTRALIA

Remote AusSeabed Webinar, 01 November 2023


mailto:robin.beaman@jcu.edu.au

Objective

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.

° 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)



Australia’s series of bathy grids

100m grids for Australia and 30m grids for Australian
offshore territories. Overlap by mainland shelf. Overlap
1°. to cover EEZ. <2GB file sjze. bv 1°. < 2GB file size.



LAT-MSL model

Used AHO-supplied 2023 LAT-MSL PowerShell script developeql using
model for area: 21GB, 0.0005°, 36°N GMT to apply LAT-MSL vertical

e OVAOCES MAOC o ACNANOI M A AA adinicstment to everv <inale <oitindino 10



Ausbase

Ausbase is derived from 2009
AusBathyTopo250 grid. Used to fill in

R S B S IAA*I.'AAIA P R R — IAAILIA" AIA*A

Multiple area-based repairs of
Ausbase to remove underlying

11



Coastline data

-

Australian Government

Geoscience Australia

National Low-water
Coastline

SCALE 1:32.

National low-water coastline (v3)
Source

25k topo data

Joiner

- Monoscopic aerial photography

—— Stereoscopic aerial photography
—— Surface Hydrology 1:250k
— Laser Airborne Depth Sounder

Monoscopic satellite imagery

Landsat

Various sources (AHO, imagery)

% : ‘ AN (B Ay St 4 . 1 #43 o s

Used GA-supplied National Low-water | Ex‘am‘BI'e of Sydney“h‘arbc\)ur
Coastline: ~LAT, 210k line km (up from region. Low-water line rasterized

Y51, L AN\ rmaAainrnlamA iaclarmAece AanA ra~nfe +thAarn I AT MNCIL vialiine annnlianad +A

12



SRTM land data

Low-water

Used GA-supplied 841 (1°x1°) 1- Minus Om values were setnulled.

arcsec (~27m) tiles for Australian Masked out pixels that extended
mainland Downloaded remainina 216 bevond National Low-water Coastline 13



NIDEM data

260 ceIIs, O-year tie ries Lads
(Bishop-Taylor et al. 2019. Between the
tides: modelling the elevation of

-
-

USydney te&®&?onducted national-
scale QC checks against satellite
imaaerv for anv false positive pixels.

éw.
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ENC spot depths

@« AHO Chart Index V21Sept2022

m
g L]

Layers

ENC Pro:

AUSWOLO1

All rights reserved

Received ENC spot depths from GA,
extracted as a point shapefile from AHO-

Iported data into Fledermaus for 3D
point cloud editing to remove any odd
spikes (mainlv in deep-water).

15



ENC spot elevations

sed ENC pot eletiofrom AHO-
supplied S-57 tiles + CORS spot

Alavratiarm Ffrarma A CONICC Niatwinrl, NMAan-

Elevation source data extends around

coast and across Australian mainland.
Accicte imnrovina arid internolation

16



SDB data

Ningaloo

e Rowley
Reef, Shoals, WA
JéU-deveIoped SDB (Landsat8) for Also, extensive EOMAP supplied
Northern Australia, Torres Strait, Great SDB (Sentinal2) for Kimberley

DAarrianar DAanf AarnAd DAace CH+raiid Ale~a | ZWNAIAN AAannctlinmnAa ArnA AF~clhAara \AMA anfece DD 17



source data

data conditioning

bathy grid development

merge land+bathy

grid/view source data (Fledermaus/Caris HIPS/ArcGIS)
3D point cloud editing (Fledermaus/Caris HIPS)
export to ascii xyz (Fledermaus/Caris HIPS/ArcGIS)

decimate to 100m xyz for each file (bin_all)
concatenate all xyz data into one file (cat_all)
decimate to 250m xyz (grid_all)
compare new data to co-located_ausbase grid (grid_all)

create 250m grid from difference values (grid_all)
create 250m grid from ausbase grid (grid_all)

250m difference and ausbase grid

convert netCDF bathymetry grid into ESRI grid (ArcGIS)

merge SRTM land, bathymetry grids (ArcGIS)
clip merged grid to the project area (ArcGIS)

final aus250 depth model

GA2461_SS5062008_LordHowelsland_final
GA4421_MH370_IndianOcean_final

GA4848 NESP_ElizabethMiddletonReefs_final
HI593_Maningrida_final
HI597_GulfStVincent_final
HI&03_ArnhemLand_final
HI605_TimorSea_final

HI611_YorkSound_final

Rlires
INgme

E AIMS2014_GBR_final.xyz
@’ AIMS6352_Biggelsland_final.xyz

olothuriaReef_final.xyz

4L AllenCoralAtlas_Christmaslsland_final.xyz

@ AllenCoralAtlas_Cocoslsland_final.xyz
@ AllenCoralAtlas_Crocodilelslands_finalxyz
@1 AllenCoralAtlas_ElizabethReef_final.xyz

@ AllenCoralAtlas_Entrancelsland_final.xyz

Name

|| .gmtcommands4
@ all.xyz

;.J all_plot.grd

;I ausbase08.grd
[ blockxyd

@ blockxyz

E‘ global.xyz

Date modified




Compare

AusBathyT0025_2
023 (after)

,:“‘«‘ X «‘ 9§

AusBatyTop025_200
9 (before)

19



Future work

* 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

-

o
L

o |
AusBathyTopo25 (draft) AusBathyTopo250 2024

P a VW aWaoaWal
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Lidar data

Rotthest
Island

AHO-supplied bathy lidar collected for
Northern Australia, Torres Strait, Great

Jervis Bay,

Oer State Govt-supplied bathy topo

lidar included NSW-DPIE data for the

21
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MBES and SBES data

Used AHO-supplied MBES and Much of GA's multibeam archive was

SBES source data provided under not used in the 2023 grid due to time s




R Australian Government

95¢  Geoscience Australia

Ireland | Eireann

Al Civiinsinis British Geological Survey
Pty Bes Geological Suirbhéireacht Gheolaiochta
Geoscience Australia U Survey

SURVEY OF
NORWAY

@ ucce

Cotdste na hOliscole Corcagh, Ere
Ursversity Colege Cok, beland

Two Part Geomorphology Scheme for Seabed

Mapping

Rachel Nanson

ORCA Branch, Geoscience Australia

McNeil M. 1, Huang, Z.1, Wenderlich M. 1, Arosio R.?, Gafeira J. 3, Dove D. 3, Bjarnaddttir L.R. 4, Dolan M.F.J. 4, Guinan J.>, Post A.1, Webb J.¢, Orr M. 1,

Bishop-Taylor %, Sagar, S.1, Nichol S.1, and Carroll A.?

Geoscience Australia;
University College Cork;
British Geological Survey;
Geological Survey of Norway;
Geological Survey of Ireland;
Latrobe University.

L

© Commonwealth of Australia (Geoscience Australia) 2022.

Earth sciences for Australia’s future | ga.gov.au



Marine geomorphology maps - diverse users, diverse scales

longer

Time

shorter

v Global

e.g. Harris

v Overview etal
e.qg. Heap & Harris (2014)

(2008)

X Regional

XSub-regional

v Part 2
Geomorphology

1:5k

1:250k 1:500k

Map sheet scale

Earth sciences for Australia’s future | ga.gov.au

k@-@_ © Commonwealth of Australia (Geoscience Australia) 2022.



Marine geomorphology mapping: a two-part approach

© Commonwealth of Australia (Geoscience Australia) 2022.

Part 1. Morphology

Earth sciences for Australia’s future | ga.gov.au




: Download via:
StepS to developing an https://www.oceanbestpractices.org/repository/

ocean best practice o ez |

. of;
SCOPE AND DEVELOPAND REVISE AND | S
RECRUIT RELEASE RATIFY s

5il @

1 » Confirm the need 3 } Develop content 6 > Invite feedback @ R B i
= Consider best practices training = Assess/integrate related methods | = Survey users ¢ e @
® Review similar methods ~»® Consult in working group - = Publish in journal
= Survey the community - -m Create strawman ¢ -----+ ® Assess uptake via repository 3 .
= Develop scoping report = Complete final draft = Consider new version Ben%felgi g#;'g%?ce ]
282 4 > Review final draft . N
T‘T = |nvite full community review - ) gf?c.lla'bogatlve c;p;portumtues
_______________________ = Respond and revise g Ugsls oo lmg -
2 > ' Form aworking group | = Maintain adjudication record 1 > Obtain community endors?ment : Improved systems mteroperabﬂf;y
_________________________ for an accepted best practlce! Data Comparabﬂlt\/ and CO”atab' |t\/

B A
' w |dentify leaders = Greatertrustin data

n o oo = Obtain GOOS endorsement
| ® Invite contributors and institutions 4 T o = Streamlined regulatory approval
| } ) z T‘T = Obtain institutional endorsement i :
' m Beinclusive : = Higher funding success

= Include in permitting recommendations
el sEope) et S > Release = Maintain and update

» Publish at repository
= Notify stakeholders

Przeslawski et al (2023) = Promote to target audiences

__________________________________________

koh@_ © Commonwealth of Australia (Geoscience Australia) 2022. Earth sciences for Australia’s future | ga.gov.au




A two-part Seabed Geomorphology
classification scheme: (v.2)

Part 1 GIS paper and Tools

PART 1: MORPHOLOGY FEATURES GLOSSARY

October 2020

M.F.J., Stewart, H., Ard

© Commonwealth of Australia (Geoscience Australia) 2022.

Dove, D., Nanson, R., Bjarnadattir, LR., Guinan, J., Gafeira, 1., Post, A., Dolan,

? frontiers

2023

Original Resesren
103383 o 2023 235788

in Marine Science

() Ghock o upsates.

OpeN accESS

Vincent Lacours,
Uriversie d Ouebec
& Cracoutimi, Cansda

Alexander lich,

Uriversity of South Fiorda, Urited Sises
Tim Le Bas

Uriversity of Southampton,

Urited Kingdom

2 Husng
Thi Husngogagou s

Huang 2, Nanson %, McNeil M,
Wendarich M. Gfeia 1, Post A srd
Nichol (2023 Rule-based semi-
automated tocis for mapping sesbed
marphoiogy from bathymetry data
Front Mar Sci. 101236788

o 10 5383 20251236758

82023 Huang, Nanscn, MeMei Wenderieh
Cafeia, Post and Nichol. This 2 40 open-
ccass artics dstrbubed under the terms of

comply unth theae terms

Rule-based semi-automated
tools for mapping seabed
morphology from
bathymetry data

Zhi Huang™, Rachel Nanson®, Mardi McNeil’,
Michal Wenderlich’, Joana Gafeira®, Alexandra Post®
and Scott Nichol

Seabed morphology maps and data are critical for knowledge-building and best
practice management of marine environments. To facilitate objective and
repeatable production of these maps, we have developed a number of semi-
automated, rule-based GIS tools (Geoscience Australia's Semi-automated
Morphoiogical Mapping Tools - GA-5aMMT) to operationalise the mapping of a
common set of bathymetric high and bathymetric low seabed Morphological
Features. The tools have a graphical user interface and were developed Using
Python scripts under the widely-adopted proprietary ArcGIS Pro platform. The
utility of these tools was tested across nine case study areas that represent a
diverse range of complex bathymetic and physiographic settings. Overall, the
mapping resuls are found to be more consistent than manual magping and allow
for capture of greater detail across a range of spatial scales. The mapping results
demanstrate a number of advantages of GA-SaMMT. including: 1) requirement of
only a bathymetry grid as sole data input. 2) lexibility to apply domain knowtedge
16 User-defined tool parameters. or 10 instead usé the default parameter settings:
3) repeatability and consistency in the mapping outputs when using a consistent
set of tool parameters [user defined or default; 4) high-degree of abjectivity; and
5) efficiency in mapping a large number (thousands) of seabed morphology

Australian Government [ @5 '\ British Gnlugical Survey
Suirbhéireacht Gheolaiochta

BGS Geulogu:ul
Geoscience Australia E_/ urvey Weland | Eireann

9 UCC

SURVEY OF
NORWAY

Cotdeate na Notcose s
Univarsty Colege Cork, beland

A two-part seabed geomorphology
classification scheme

Part 2 paper and GIS Tools

PART 2: GEOMORPHOLOGY CLASSIFICATION
FRAMEWORK AND GLOSSARY - Version 1.0

April 2023

Tools coming

soon...

Earth sciences for Australia’s future | ga.gov.au




Part 1: Morphology

Planar surfaces, inclined surfaces and lineaments

PLANE

SLOPE

BREAK[S] IM SLOPE

CENTRELINE

= CREST .
o UMEAMENTS SiLL . +
LY - h—=a “g . ® 5 THALWEG
Highs
PROMONTORY PEAK PLATFORMIS) APRON(S)  TERRACE
// N
SEAMOUNT ._-‘“——.______.
’ - e
Step 1: EE s RIS — R PLATEAL CONE PINMACLE
map shapes | v f\ f\,\\ /\ ./\ /\ f\
Migr[;ﬁfci?e HUMMOCKEL ¢ e ™ o
oY B i
IyW haa WAL

Part 2: Geomorphology

Fluvial

:

Coastal

DEPRESSION{S)

—_—

@AD_ © Commonwealth of Australia (Geoscience Australia) 2022.

——- Solid Earth
Step 2: Setti
ettings
- Ta.g sha pt.a-s -
with their Processes
Geomorphology Current-induced
- Biogenic

Fluid Flow

o

Karst

Earth sciences for Australia’s future | ga.gov.au




Fluvial

Step 2:
Tag shapes
with their
Geomorphology

Coastal

> Solid Earth
Settings

N
Processes

- Current-induced

» Biogenic

L Fluid Flow
| Karst

@‘_ © Commonwealth of Australia (Geoscience Australia) 2022.

Basic geomorphic unit (BGU) - - ——-——————— - BGU Type (BGU-T) =
] 1]
| 1]
= with na
. Category of BGU sub-classification
T T
= Category of BGU »  Sub-clossification of BGU |
] 1]
= authar af E ------------- _-.““. --------------
Category of BGU —sub-classification Sub-classification of BGU |
- G’D‘ﬂ?ﬂ.’ﬂf E _____________ __.____.______________:
»| Category of BGU (parent) sub-classification : Sub-classification of BGU E
lobel &/or outhor L L L E L P LR P R T, !
for downstreom grouping |
E.g. Group A hisrarchical:
BGU child (below) may form port of
BG&U parent (obave)

Setting name Category of BGU (child) author of pTTTTTTTT ey
(can be mopped and togged —sub-classification Sub-classification of BGU i
independent of the parent) Y '

Iabel qndfor
outhor i
1]
3
= Category of BGU E
]
downgtream e e ;
grouping |obel &/or
outhor ¢f group
- Category of BGU | outhorof |
sub-closs.

T
——— Sub-classification of BGU |
1]

i
]
| —

with no
sub~dassification

guthor of
sub-classification

i Further sub-clossification of

5 BGU

Earth sciences for Australia’s future | ga.gov.au




Setting / Apps ***
BGU * BGU-T * Part 2 Geomorphology definition ** 0 ch i ;
Basic geamar phic unit (BEU) BGU Type [BEU-T) =BG PP —T w————— 18 Index of terms ::: lh::::m io:t:m,mme. BGU
algngshore i the intertidal nne of 2 BEACH. On The following list of terms is provided to assist ar "Mat”
= incised valley = coostol g ridge and runnel x;:;‘;:?l?::::;::f:‘::;:ﬁ::: ilr?tliﬂla?m_ Y the user in finding which Setting / Process Bedded bedrock Salid Earth BaU-T
-| - rubmariel vallay zone spanning tens to hundreds of metres (Masselink chapter each term is classified, BGU-T marked cutcrop
v fford and Hughes, 2014). with an asterix are not defined in the glossary. Bedding rkdge Solid Earth a6y
- A low gradient sandy to gravelly deposit located on Bedform Current-induced BGu
o ~ finodplein terece . strath the landward side of a BARRIER deposited over a A Bedrock owtcrop Solid Earth BGU
=T = washaver bar BACK-BARRIER FLAT or LAGOON facies, formed by | WL WV 3 -
high-enengy cobesive; storm surge or tsunami run-up. Typically fan shaped Abyssal hill Solid Earth B6U Bench Current-induced BGuU-T
Nocdplain PR ,,,..m,.j—.r: al in plan view (Reineck and Singh, 2013). N:d.lmula‘linn f— see “-Depasition Bench see "Dip slope™
"l baw~emargy coheaive ' . . A low gradient sand bar that forms in the intertidal zone” e Berm Coastal BGU-T
P A ey o s s s s [ Mitiostog  Gogen  aGuT  dohern sogeric s
= .| :::: lobe t [ ink and Hughes, 2014). Alluvial fan Fluvial [l Biostrome Bilogenic BGu
Discontinuous COASTAL BARS that typically form in Alluvial fan lobe Fluvial Bsu Black smokers Fluid Flow BEU-T
I: s P . straigl LBl tide-dominated SUBAERIAL CHANNELS, whichare (v Anchor drag Anthropogenic BGU-T Blind canyon see "Slope-
o - channsl bait i erink; diat ribu ey 17 braide ::'Er;:;; the dominant flow direction (Dalrymple et Angular drainoge Fuvial . - confined canyon” —
i _ algamated, shore-parallel san ies incorporati coas network® valey Karst u-
‘ . barrier complex |4 T e e e P e Annulate /annular Bioaenic BGU-T Blowout crater Fluid Flow BGU
o "rubmer al ehannal - Pﬂtential applicah'ﬂns Eﬁampleﬁ : BGU-T Boring* Biogenic . BGsu-T
I ogenic By Bottom trawl Anthropogenic BGU-T
ogenic BGU-T Bundle structure Glacial BGU-T
, . , Ocean management, seafood industry, biodiversity, conservation (e.g. sact Burrow" Biogenic BGU-T
(1}  toinfer potential habitat .
Harris and Baker, 2011). : 6T
rih Bau
- e Cable Anthropagenic BGU-T
. To assess landslide and tsunami risk (e.g. Bardet et al., 2003); develop GIS Caldera (mud Fiuid Flow =,
(1) seafloor stability , volcano)
ground models for offshore renewables (e.g. Barwise et al., 2014); for safe
EESESSI‘I"I-EI'II‘. N A ) BGU Canyon head Marine Bsuw
. navigation, infrastructure for hydrocarbons. 86U Canyon mouth Marine 86U
- rth BGU-T Carbonate doline Karst BGU-T
k-harrier ; , Carbonate karst Karst BGu
T ) ) To infer near seafloor energy, sediment transport pathways, volumes / : BOUT e Draiaas
(i) sediment modelling induced  BOUT i
budgets (e.g. Stow et al., 2009). basin
Ji : induced  BGU Cave Coastol BGU-T
N Bau Centrifugal drainage  Fluvial BGU-T
ralswd baash T V) climate and past . , , 56U network® .
-| - : () envimnmenf For studies of modern climate change, palaecenvironmental sour  Corpealdisinage  Fvil euT
% ) reconstruction, archaeology (e.g. Brooke et al., 2017; O'Leary et al., 2020). : BGUT  Channel belt Coastal B6U
reconstruction BGU-T Channel ledge Coastal or Fluvial  BGU
: fefer Chenier plain Coastal BEU-T
g - «- (V) coastal and marine To investigate environmental, erosion, seafood industry, recreational ooy Chemerrides Coostal fev
pathol 4 4 4 BGUT Chute channel Current-induced  BGU
s management fishing, administrative borders. saur Cieulervolcanic  solid farth BGU-T
i shore d o
L aeu .::r'f}lm}s " Coastal BGU-T
. ) ) BGU-T Cliff see "Scarp slope”
»| CF Cument-induced Proces o (V1) mineral resources To locate fluvial and coastal placer deposits (Kudrass, 2017) and
Classification tree assessment aggregates. Index of terms

Earth sciences for Australia’s future | ga.gov.au

© Commonwealth of Australia (Geoscience Australia) 2022.




Global applications (to October 2023)

A =

§ Darwin shelf

% ﬁ'-_:nja‘x.
NW Shelf* 7€ u of‘tarpentaria

Cape Range & Cloates C

‘ Published

O Underway
@ Published examples

v
Cor{all Sea

Broken Ridge ‘

O

Inkfish various (deepwater)

Perth Canyon

Australian national 250 m Bass Strait /

Sabrina Slope

koh@_ © Commonwealth of Australia (Geoscience Australia) 2022. Earth sciences for Australia’s future | ga.gov.au
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12°00"W  11°0'0'W 10"0]’0“W 9”0‘?"W B"O':J'W 7"0':)'W 6"0‘?"W 5°0'?'W
1 1

56°0'0"N

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

tE{? Marine Geosciences
= iy “I~_Research Group

University College Cork, Ireland UmverSIty College Cork

55°0'0"N
1

24°00'W 20°00"W 16°00"W 12°00"W 8°00"W 4°00"W

A N B

54°0'0"N
1

53°0'0"N
1

54°00"N

52°0'0"N
52°0'0"N
1

50°0'0"N

51°0'0"N
1

48°00"N

50°0'0"N
1

200 km [ MBES data used in this study +  GTsamples
INFOMAR data coverage [ seismic data cover

46°0'0"N

49°0'0°N
1

* includes 33 different geomorphic units and 3 substrate

Ireland’s Marine Atlas types; A —

Access to Ireland’s marine data and related information” adopted the MIM-GA (two-part) classification scheme; ' ' ' ' ' '
https.//atlas.marine.ie
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Fluvial Setting

Coastal Setting

Elevation

Solid Earth Setting

3. NIDEM !

high tide

continental
1 shelf break

low tide

1. Beagle MP i 2. North Flinders Reef

I I I Distance offshore

Current-Induced Processes

Biogenic Processes

Mass Movement Processes
1 1 1

Fluid Flow Processes

Karstic Processes
1 1 1

Anthropogenic Processes
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Operationalising the two-part scheme — ESRI

Part 1 Morphology mapping tools - published

Catalog v X Catalog v X
Project Portal Favorites = Project Portal Favorites = Part 2 Geomorph0|ogy tool (DRAFT)
Search Project P v Search Project P v Catalng v X
b g Maps b g Maps Project Portal Favorites =
4 Toolbbxes 4 Toolbbxes ]
= = Search Project P v
4 By BathymetricHigh.pyt Step 1 a QAQC_Tools.pyt Step 4
& Tool Bathymetric High = ] P
! (T):mn“: o: e ,I:E—,f Assign_QAQC_Class_Tool el Maps
& TPILMI Tool Bathymetric High )
& TPI Tool Bathymetric High ‘I:E—,_r Calculate_QAQC_Statistics_Tool 4 & Toolbdxes Step o
4 3 BathymetricLow.pyt ‘I:E—,_r Generate QAQC Subset Tool i AddGeomorphologyAttributes.pyt
&' Opeoness Toot fathymaic Low E Add Geomorphology Attributes Tool
& TP Cl Tool Bathymetric Low =
& 1P| Tool Bathymetric Low ? frontiers o
4 {5 AddAttributes.pyt Step2 © in Marine Science Cartographic style (DRAFT)
& Add Profile Attributes High Tool p _
= ® et Rule-based semi-automated Step )
B Add Profile Attributes Low Tool it tools for mapping seabed
& Add Shape Attributes High Tool o morphology from
B[ Add Shape Attributes Low Tool » . = bathymetry data
& Add Topographic Attributes High Tool ‘ iy e ey e ArcG IS Pro Styl es
&' Add Topographic Attributes Low Tool v Lo
4 B ClassificationFesture.pyt Step 3 :‘,; o~
] Classify Bathymetrnic High Features Tool N
& Classify Bathymetric Low Features Tool

Earth sciences for Australia’s future | ga.gov.au
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1. Beagle Marine Park

Part 2: Geomorphology Solid Earth Setting

| wwews | Marine Setting
I ——epe——

Coastal
| Setting

e
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1. North Flinders, Coral Sea Marine Park

Part 1. Morphology

Highs Lows

Channel

Ridge

Seamount Canyons

Gullies

Ridges
Mounds

Pinnacles
Mounds

Ridge Depression

-2 10 km

. -1178
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1. Beagle Marine Park
Part 1. Morphology (bathymetry)

.&"

Heap and Harris (2008)

k@-@_ © Commonwealth of Australia (Geoscience Australia) 2022.
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Potential applications

1. North Flinders, Coral Sea Marine Park

Part 2: Geomorphology (1} toinfer potential habitat

() seafloor stability
assessment

() sediment modelling

(V) climate and past
environment

reconstruction

Solid Earth
- volcano - guyot

1 (V] coastal and marine
management

g (V1) mineral resources
assessment

Multiple palaeo-reef crests (BGU)
- indicate former sea levels
- now comprise the fore-reef (BGU)

koh(?_ © Commonwealth of Australia (Geoscience Australia) 2022. Earth sciences for Australia’s future | ga.gov.au



1. Beagle Marine Park

Potential applications

Part 2: Geomorphology U

to infer potential habitat

()

seafloor stability
assessment

i)

sediment modelling

(V) climate and past
environment
reconstruction

(V) coastal and marine
management

(Vi)

mineral resources
assessment

Solid Earth Bass Strait
- tectonic depression

western sill @

-75m

Bass Interior Seaway

Bass Lake

k@-@_ © Commonwealth of Australia (Geoscience Australia) 2022.

aeoliandunes @ -60 m

beachridges @ -67 m

easternsill
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1. North Flinders, Coral Sea Marine Park

Part 2: Geomorphology Solid Earth Setting

‘ Basic gzomorphic Lnit (BGU) }»
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3. Groote Eylandt (NT)
DEA Intertidal DEM pilot project — the new NIDEM

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.

ancient knowledge of the land and seas

meets modern m technol
Digital Earth c i -4
A AUSTRALIA

k@h@- © Commonwealth of Australia (Geoscience Australia) 2022.
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3. Groote Eylandt (NT)

DEA Intertidal DEM pilot project — the new NIDEM
Groote Eylandt Archipelago

“ “‘
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1,00 m ‘
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a \Amndllyakw.\ Indigenous Protected
230m v
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030 m

0I0m

Anindilyakwa Indigenous Protected Area sea country

@ © Commonwealth of Australia (Geoscience Australia) 2022.
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Potential applications

3. Groote Eylandt (NT) Preliminary NIDEM (2021) and geomor
D (1) toinfer potential habitat

DEA Intertidal DEM pilot project — the new NIDEM

Groote Eylandt Archipelago (i) seafloor stability
assessment

S Sugt 15 : : : sediment modelling

Bl(kﬂrlor’\'“f p 4 5 :.‘:‘:.—»__. ! A ‘
% Istand L [’\ L. e ' | V ’ e
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o : 4 . My environment
ti M- | ' 7 3 \WE reconstruction
VA ('ﬁ*\-; b Intertidal bars W) L _
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G s management
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/ 'y ; < Shore-parallel

e I 2 ; mineral resources
@ e : | AN S Y S assessment
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34°0'

34°15'S

34°30S

34°45'S

4°30'S

3

34°45'S

Caution Areas

Protected Areas

114°15°E 114°30'E 114°45'E
1 1
166
; }
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— - |
e TG 5
CM 3
= Southl-Wesl
Corper . Z T
Marine'Park ) Nt A i
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Marine Park - %]
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— L) \ 7 e
CM-2 \ dc
N ,/ =
\ A
N /
N
®
CM-1
1 1 1 1
WESTERN AUSTRALIA Legend -
Lo /£ 7023 | Survey Area (Pink Chart) Current Meter

Tide Gauge

Survey Instruction 1031 - 421 NM?
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

e 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
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Age: 65 ka
Sea level: -99

"‘ 7 Augu§t.a
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Patrick Morrison and Michael O'Leary v

patrick.morrison@research.uwa.edu.au
Sea Level Curve: Grant et al. 2012

@@@m THE UNIVERSITY OF

‘ WESTERN
v AUSTRALIA

Northcliff




MAPPING TOGETHER ON SEA COUNTRY a""”“

Collaboration between The University of Western Australia, the
Undalup Association (Wadandi Knowledge Custodians) and MMA.

Summary of Key Objectives from Collaboration:

» ldentify 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
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Waatu Waugul

" Waatern Waugil—-~
(Ocean Serpent)

Kaloor
(Emu Plum)

Source: Davies H N, Webb W, Webb |, 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.
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Thankyou



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