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Marine National Facility & RV Investigator

The MNF is a national collaborative research
infrastructure funded by the Australian Government &
operated by CSIRO on behalf of the nation.

Dedicated ocean research capability for Australia:
* RV Investigator

e Scientific equipment

* Technical expertise

* Access to 40 years of data




Marine National Facility & RV Investigator

RV Investigator - multidisciplinary research operating
from equator to ice edge

A Geoscience
£ (Qceanography
& Atmospheric
o Biological

94 m length, 60 day endurance and ~10,800 NM range
300 days of marine research each year

40 researchers/technicians and 20 crew

5 core technical support teams & a voyage manager,
providing 24hr support
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Multi-resolution bathymetry grids

AUS
A= SEABED

-

Southwes

portal.ga.gov.au/persona/marine

Resolution from 5mto 210 m



New Echosounders, Future of Marine Discovery
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@ Installing Sounders 2024 Port DISEES]
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Installing Sounders 2024

CSIRO and Kongsberg supervising Kim

Working on the underside Dan approves
of the SBP29




Transceiver
room

Everythmg IS connected
through K-Sync

version&X 3(?)



CSIncRO:
K-Sync Protocols
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® CSIncRO: Ksync
Protocols

Why Ksync?

RV Investigator operates many acoustic
systems including conflicting frequencies
across all depth profiles

e Science participants require synchronous
operation of conflicting systems

* Operational challenges considered an
opportunity for innovation

Implementation:

e Systematic testing on sea trials to find
optimal combinations / groups

e Started with EK80 optimization

* Recently updated systems required re-
evaluated protocols adjusted for new noise
signatures and addition of the EM2040
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CSIncRO: Ksync Protocols

Very Shallow 0-120 m System Shallow 120-250 m
Group 1: Externalinput (300kHz) EM2040 Group 1: Externaliinput, beam angles 65 max (optional)
OFF EM712 Group 1: Externalinput, beam angles 65 max
OFF EM124 OFF
Group 2: 250m range, 400 ms fixed period EK80 Group 2: 250m range, 400 ms fixed period
OFF 0S38 OFF
OFF 0S75 OFF
Group 1: Bottom track 0S150 Group 1
Group 1 & 2: Ricker, External Input SBP29 Group 1,2: Ricker, External Input
Medium 250-1000 m System Deep >1000 m
OFF EM2040 OFF
Group 1: Externalinput, beam angles 65 max EM712 OFF
Group 1: External input, beam angles 65 max, >500m EM124 Group 1: External input, beam angles 65 max
Group 1: 1500m range, 2100 ms EK80 Group 1: 1500m range, CSinCRO-DPT, Master (Ksync v2 only)
OFF 0S38 OFF
Free run 0S75 Free run
Free run 0S150 Free run
Group 1: Linear chirp, External Input SBP29 Group 1: Linear chirp, External input




@8 Synchronizing Unit - K-Sync
File Settings Tools Help

System control
J

System status
Current depth (m):
Depth source:

433.35
Unavailable | @@

Current depth (manual 200 T [Juse manual depth

Status log:

DJUSJLULD £3141:1040 EM /1£ QIQ NOT TaNSMIT IaST Tree umes 1t was Tiggerea.
Standing by...

7/08/2026 06:26:20: EM 2040 did not transmit last three times it was triggered.
Standing by...

8/08/2026 09:13:07: EM 712 is no longer available {ready to transmit timed out).
Standing by...

9/08/2026 15:01:13: EM 712 is no longer available (ready to transmit timed out).
Standing by...

17/08/2026 03:22:17: EM 712 s no longer available (ready to transmit timed out).
Standing by...

17/08/2026 03:27:06: EM 712 s no longer available (ready to transmit timed out).
Standing by...

User configuration profiles

Shallow (< 500 m) (default) Set as default Save...

New... Delete...

Time

Disabled

Ready

Busy

Transmit

Trigger

Display settings
Period: |10s

Show group marker

Ml Display data degraded

|
514:54:59

a

X

Enabled Busy State pinging  Active period (s)
@ EK80 ) 0.100
0 @ EM124 s 1835
O @ EM2040 J 0.211
) EM712 J 1654
O @ ME70 )
@ sBP29 J 0.100
) @ SH90 @
J @ 0s150 Y
) @ 0s38 ?
() @ 0s75 ?
O @ AML ) --

Trigger group status
1 23 45 6 7 8 9 1011 1213 14 15 16

JOPPPPPPPPPOPPOOPO

Active group:

Trigger group schedule
EKE0 P90 PPOPIOIOIIOOOIOO
EM 124 JOPPPPPPPOIOOOORO

EM 2040 JOPPPPPOPOPOPOOIOO
EM 712 JOPPPPPPPPIPOOOOO
ME7D JOPOPPPOPOIOPIOOOOO
SEP 29 QU099 PIOPOPIOIIIOIOIOISO
SH %0 JOPPPPPPOPOPOIOOOO
05 150 JOPPPPPPPPIPOOOOO
0538 JOPPPPPPOPOPPIOOONO
0575 JOPPPPPPPOIOOOOOO
AML P90 PPOPOPIOIOIOIOIOIOOO

Configure...

CSIncRO: Typical settings in mid-water

Real-time capture
from IN2026_V04



Rear - deTrend

Caris display of
interference
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Select SVP to use EM status

CPU Temperature
Position system 1
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Position system 3
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Depth sensor
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Time sync.
Absorption Coefficient 1PPS
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in water column and
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CSIncRO: Unsynced SBP noise in EM712
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@ CSIncRO: Syncing 7 Sounders (under 100 m

[ |
Fil

e Settings Tools Help

System control

D [ ruwing ]

System status
Current depth (m): 218.63
Depth source: Unavailable | §@
Current depth (manual 200 % [TJuse manual depth

Status log:

7]UB} 2020 UD: 2D 2U% EM ZU4U 0I0 NOT TanSMIT Iast Tree Umes It was Tiggerea.
Standing by...

8/08/2026 09:13:07: EM 712iis no longer available (ready to transmit timed out).
Standing by...

9/08/2026 15:01:13: EM 712is no longer available {ready to transmit timed out).
Standing by...

17/08/2026 03:22:17: EM 712 s no longer available {ready to transmit timed out).
Standing by...

17/08/2026 03:27:06: EM 712 is no longer available (ready to transmit timed out).
Standing by...

18/08/2026 18:12:25: EM 124 s no longer available (ready to transmit timed out).
Standing by...

User configuration profiles
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Real-time capture
from IN2026_V04



CSIncRO: Syncing 7 Sounders (under 100 m)

Unsynced

000E10MEZ0.0E30.0E400E50 0XZE0.0R70.0XED.0E30 0B00.001 0.0(B20. 0630 0B40.0B50.0E50 0E70.0E50.00

Caris displays of EM2040 and EM712 data synced and unsynced



CSIncRO: Syncing 7 Sounders (under 100 m
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Real-time capture from IN2026_V04



Case Studies of Effective
Use of CSIncRO




Coral Sea, Tasmantid Seamounts
(IN2025_V06)
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=~ UNIVERSITY

THE UNIVERSITY
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@Coral Sea, Tasmantid Seamounts

Research Question: Are marine ecosystems on
this extinct volcanic chain well understood?

Coral Sea Marine Park~1,000,000 km?2

Protects 34 reef areas, and 67 cays and islets

Focus on the Tasmantid Seamount Chain

Understanding of regional biodiversity

Inform management by Parks Australia

IN2025_V06 multibeam bathymetry
overlain on regional grid
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@Coral Sea, Tasmantid Seamounts

* Mapped majority of the Mellish Seamount with 3
new multibeams (EM124, EM712, EM2040)

* Confirmed 30 m deep navigational hazard

* |dentified new atoll reef

Map productillustrating the geometry
of the Mellish Seamount including a
30-meter-deep active reef system

AUSTRALIA'S NATIONAL

‘§ Marine SCIENCE AGENCY
———_National Facility

RV Investigator Voyage IN2025_V06
Mellish Seamount, Tasmantid Seamount Chain, Coral Sea Marine Park
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Tasmantid Seamounts
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% Ping Rate: Golden Ratio

* Automatically adjusted the ping rate to 23 water depth
* Maximises ping rate while minimising interference
* The first ping is returning ¥ water depth before next ping starts

* No overlapping bottom interaction within ping cycle

A

Ping 1: Travels %5 water depth Ping 1: Reaches receiver
Ping 2: Starts Ping 2: Travels Vs water depth







Previously Undocumented Reef




@ Tonga, Hunga Tonga-Hunga Ha’apai
(IN2025_V05)

AU}

UNIVERSITY
AUCKLAND, NEW ZEALAND

UNIVERSITYo¢f
TASMANIA

UTAS led voyage

@uUSP

THE UNIVERSITY OF THE
SOUTH PACIFIC

|
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@ Tonga, Hunga Tonga-Hunga Ha’apai

Research Question: 2022 eruption was much larger than expected, why?

Most powerful eruption in
110 vyears

Eruption column reached 58 km
high (no modern precedent)

Global shockwave

Regionally significant tsunami

Damage to seafloor infrastructure

An 850-meter-deep crater formed

Emergent volcanic edifice of Huanga Tonga
— Hunga Ha’apai. Credit: CSIRO




% Tonga, Hunga Tonga-Hunga Ha’apai

176]°W 175°|50'W 175°I40'W 175°|30‘W 175°|20'W 175°|10'W 175l°W

Three multibeam systems (EM124, EM712,
EM2040)

>170 seafloor sampling operations
* Gas plumes identified in EK80

* Provide data to Pacific Island nations for
natural disaster risk management to help
protect:

20°20'S 20°10' 20°S
[ ]

20°30's

20°40'S

- Island communities from tsunamis

| - Fisheries and food security

o - Infrastructure (communication cables)
et |

| K

21°10'S

i Bo |+ Bathymetryand Sampling
: from IN2025_V05




Tonga, Hunga Tonga-Hunga Ha’apai
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CSIncRO: Next Steps

* Protocols forincreased pingrate
without compromising data
quality

* Expand protocol matrix for more
scenarios

* Refine protocols for ADCPs

* Experimental vs observational
trials

New versions of K-Sync (2 or 37)

Upcoming RV Investigator voyages across the southern hemisphere
demonstrating significant scope of work undertaken by CSIRO



Access Data and Sea time




Access Our Data

NCMI Information and AUS
Data Centre AR SEABED

research.csiro.au/ncmi-idc .
portal.ga.gov.au/persona/marine




Access Our Data

O e T BH0Nt Earth e-AtlamBanemaaainaeneBRMBNTC U, A,GAmASA-,OSM,ESI' CBYAUZD
. AT C;-,vw A | Y s Y

@ CSIRO National Collections and Marine Infrastructure

Data Trawler - Dataset download

NCMI Information and Data Centre » Applications » Data Trawler

marine.csiro.au/data/trawler

@ CSIRO National Collections and Marine Infrastructure

Geophysical Survey and Mapping - search

NCMI Information and Data Centre » Applications » Geophysical Survey and Mapping

marine.csiro.au/data/gsm

I e

-

7 /;:l,

Alice Springs *

CSIRO NCMI multibeam holdings



% Apply for Sea-Time
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Applications are independently assessed on: n F

* Research Quality E E.J.‘ l k‘ -

e Research Benefit

Applications can only be made by Australian
Researchers BUT International Researchers
can be co-investigators

Fully funded grants for sea time on RV /nvestigator are
awarded via 3 pathways:

* Primary Applications — due January 2027 (2029/30)
* Supplementary Applications — CLOSED (2027/28)
* Piggyback Applications — CALL OPEN (2027/28)
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Questions Welcome
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