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Voyage Highlights

The Chief Scientist

Dr. Bernadette Sloyan, a world-leading physical oceanographer, has made
transformative contributions to marine and climate science. Her research on
oceanic change, establishment of ocean observing systems, and leadership in
monitoring programs have advanced our understanding of the climate system.
Her publications and mentorship have inspired and empowered future leaders in
the field. Dr. Sloyan's impact on oceanography is far-reaching and her work
leaves a legacy lasting for climate community.

Dr. Sloyan's focus has been understanding the oceans' role in the climate system. Given their
significance as the planet's largest heat and CO2 sink, the changing oceans have profound
implications for the climate, environment, and society. Through more than 20 years of leadership,
including co-chair of the Global Ocean Ship-based Hydrographic Investigations Program (GO-SHIP)
and the GOOS Ocean Observations Physics and Climate (OOPC), she has guided the development of
global ocean observing system today. In these roles, the data collected through these programs
underpins the assessments of changes in ocean heat, carbon, and circulation, which form the basis
of assessment reports (such as the IPCC and the various national State of the Climate reports) and
are a vital “consistency check” on the output of climate models. Collaborating with national and
international partners, Dr. Sloyan has led long-term monitoring programs to establish the baseline
volume and properties of the ocean and two of the planet’s most climatically important ocean
currents: the East Australian Current (EAC) and the Indonesian Throughflow. She has led 15
oceanographic research campaigns, from Antarctic to the equator, and has played a leading role
globally in ensuring that ocean data are made freely available and conform to international best-
practice.

Title

Linking East Australian Current dynamics and submarine canyon geomorphology to marine
ecosystem hotspots.

Purpose

The East Australian Current (EAC) influences the climate and marine industries for more than half of
Australia’s population, from Brisbane to Hobart. The strongest and most coherent part of the EAC
lies between 25-32°S on the continental slope, where it interacts with the shelf break driving
sporadic upwelling of cool, nutrient rich waters. Upwelling of cool, nutrients rich water is especially
important on the narrow east Australian continental shelf, as the region depends on open ocean
nutrient fluxes to sustain marine productivity. These canyon systems are largely unexplored, despite
their size and potential influence on coastal ecosystems and the strong gradients in vertical relief.
With Traditional Owners of the Sea Country in which the voyage will operate, Gumbaynggirr,
Bundjalung and Yeagl First Nations and Parks Australia, we will work together to understand how the
canyons and East Australian Current influences the coastal shelf region. The Indigenous Sea Ranger
will undertake marine mammal observations during the voyage.
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Contribution to the nation

The east Australian continental shelf hosts some of Australia’s most valuable marine ecosystems,
associated fisheries and other marine industries. The unique biodiversity of the region is reflected by
the presence of several Marine Protected Areas and is habitat for threatened species such as the
grey nurse shark and the black cod. Economically, the combined value of fisheries and aquaculture in
NSW waters alone is estimated to exceed $150 million dollars per year, and economic projections
suggest that the “blue economy” will increase at 2-3 times the GDP (NMSP 2015). Ecosystem
services provided by the oceanographic environment add further value. With increasing pressure on
the marine environment, finding a balance between conservation and economic activity is
paramount.

Well-reasoned management decisions can only be reached with high quality information, including
baseline environmental data, such as temperature, salinity and ocean currents and ecological
assessments, and the identification of key habitats. Future changes in the ecosystem will depend
upon changes in the environment and the biophysical interactions that link ecosystem and
environment. These interactions are far too complex for current models to capture. Thus, the
accurate information obtained during this voyage will enable us to quantify the links between
physics, marine ecosystem function and canyon geomorphology. This information is particularly
important as changes in the environment are already underway.

As a result of this voyage

1. Based on the multidisciplinary data set collected we will be able to better understand the
connection and controls of the East Australian Current on the marine biodiversity within two
significant east coast canyons and along the entire eastern Australian coastal region. The
observations will enable us to provide science-based knowledge to the marine park
management plan for the Temperate East marine park and a baseline for monitoring the health
of this important marine estate.

2. Our data suggests that the two canyons interact with the EAC very differently and this promotes
differences in benthic biodiversity.

3. We have mapped the 516km? of shallow to mid-depth bathymetry (EM710) and 9117 km? of
deep (EM122) water. The canyons were surveyed multiple time as part of the operations
resulting in a dataset that can be gridded to a much higher resolution than previously possible.

4. We have commenced a program of collaboration amongst CSIRO, UNSW, UQ, Parks Australia,
and the Indigenous Gumbaynggirr, Bundjalung and Yeag| Nations.

Next steps

A priority post-voyage is the production of the quality control (QC) and assured (QA) data sets from
MNF and users supplied equipment. Once this is completed, we will begin various analysis of the
data sets in collaboration with Pls and relevant stakeholders.

Working with stakeholders such as Parks Australia (PA) and the Ngiyambandigay Wajaarr Aboriginal
Corporation (NWAC), processed based understanding of the exchange between the boundary
currents and coastal environment will provide critical ocean intelligence for decision support. The
process-based understanding of ocean variability at a local scale will enable identification of sites
that are at potentially climate elevated risk, or, conversely, provide climate refugia.
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With these stakeholders, we have identified the following priorities and questions to be address:

e Comprehensive characterisation of baseline oceanographic environmental and ecological
characterisation at a spatial resolution sufficient to provide information for assessment of
ocean change over shelf and near coastal environment. This will provide a reference point
for monitoring change, intensity of anomalous events, and likelihood of vulnerability of
marine flora and fauna given the regional heterogeneity of climate change.

e How does the “offshore” ocean, particularly boundary currents such as the East Australian
Current (EAC), contribute to marine biodiversity ocean climate change over the shelf
regions?

e How do the ocean boundary currents affect the evolution, extent, and predictability of
impactful and extreme events, such as marine heatwaves?

e How is the ocean changing in Marine Protected Areas and Indigenous sea-country, what are
the physical drivers of change, and how do these changes intersect with the experience and
observations of First Nations people?
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Voyage Summary

Executive summary

The East Australian Current (EAC) influences the climate and marine industries for more than half of
Australia’s population, from Brisbane to Hobart. Of particular interest is the role of the EACin
controlling the supply of nutrient rich waters onto the shelf-region. Upwelling of nutrients from the
EAC are especially important on the narrow east Australian continental shelf, as the region depends
on open ocean nutrient fluxes to sustain marine productivity.

This voyage successfully completed all major planned physical, benthic and geomorphology survey
of the Solitary and Richmond canyons including cross-canyon high resolution CTD sections,
comprehensive deep camera tow survey from the continental shelf shallow head to off-shore deep
ocean foot and geomorphologic mapping. The data collected will enable us to evaluate and
compare the hydrography, circulation, and benthic biology of each canyon, surrounding area and
relation to the EAC to explain any observed similarities and differences between them.

Thus, the accurate information obtained during this voyage will enable us to quantify the links
between physics, marine ecosystem function and canyon geomorphology. This information is
particularly important as changes in the environment are already underway.

Scientific objectives

The East Australian Current (EAC) influences the climate and marine industries for more than half of
Australia’s population, from Brisbane to Hobart. The strongest and most coherent part of the EAC
lies between 25-32°S of the continental shelf, where it interacts with the shelf break and slope,
driving sporadic upwelling of cool, nutrient rich waters. Of particular interest is the role of the EAC in
controlling the supply of nutrient rich waters onto the shelf-region. Upwelling of nutrients are
especially important on the narrow east Australian continental shelf, as the region depends on open
ocean nutrient fluxes to sustain marine productivity.

This voyage will survey two shelf-incising canyons that are exposed to the influence of the EAC:
Solitary Canyon (~30.1°S, within the Central Eastern Marine Park) and the Richmond Canyon
(~28.4°S). These canyon systems are largely unexplored, despite their size and potential influence on
coastal ecosystems and the strong gradients in vertical relief. The project will evaluate and compare
the hydrography, circulation, and benthic biology of each canyon, surrounding area and relation to
the EAC to explain any observed similarities and differences between them. We will survey the
adjacent shelf and slope environments, to compare canyon and non-canyon environments, and
reveal the role of submarine canyons in setting the shelf conditions.

Our central scientific hypothesis is that cross-shelf flow will be enhanced in certain canyons when
compared with surrounding, non-canyon regions, due to the canyons providing a direct conduit to
deliver cool, nutrient rich off-shore water to the shelf. We further hypothesise that the position of
the EAC with respect to the shelf may control the effectiveness of the exchange between the deep
ocean and shelf and that the canyons acts as a ‘super high-way’ for efficient and rapid exchange.
This enhanced cross-shelf flow will transport increased concentrations of nutrients sustaining a
higher biomass of plankton, megafauna such as whales, benthos such as corals, and fish. This
proposed mechanism at specific geographic locations is potentially important for ameliorating the
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coastal warming and tropicalisation as the EAC changes, and for driving greater fisheries production
in the region.

Working with Traditional Owners of the Sea Country in which the voyage will operate,
Gumbaynggirr, Bundjalung and Yeagl First Nations, we will work together to understand how the
canyons and East Australian Current influences the coastal shelf region. The Indigenous Sea Ranger
will undertake marine mammal observations during the voyage.

Voyage objectives

The voyage will undertake oceanographic, geophysical, and biological sampling using the CTD
system, water nutrient samples, benthic camera tows, and water sample eDNA analysis and marine
mammal observations. These observations will enable investigation of the canyons’ physical
environment, the rate of turbulent mixing and upwelling of cool, nutrient rich water through the
canyon, the benthic communities present within the canyons, and the use of the canyon
environment by macrofauna such as whales and sea birds.

Numerous CTD/LADCP canyon cross-sections and 12-hour CTD Yo-Yo stations, sampling
temperature, salinity, dissolved oxygen, nutrient, chlorophyll-a, eDNA and, in conjunction with the
Lowered Acoustic Doppler Current Profiler (LADCP), ocean currents, will be performed within and
adjacent to the target canyons. We will also conduct an areal CTD/LADCP survey, and near-synoptic
CTD/LADCP sections across the East Australian Current. The canyon CTD/LADCP sections will be used
to characterise the oceanographic environment within and adjacent to the target canyons, while the
areal CTD/LADCP survey will enable us to characterise the ambient environmental conditions.

As the position of the EAC is likely to strongly influence the flow through the submarine canyon, the
EAC sections will enable the characterisation of the boundary current itself, including its strength
and exact position.

We will use the 36-bottle rosette with the lowered ADCPs (150 kHz and 300 kHz) attached. We will
collect salinity and oxygen samples for calibration of the CTD salinity and oxygen sensors. We will
also collect nutrient (silicate, phosphate, and nitrate) observations. Water samples will also be used
for the collection of eDNA, which will then be compared with similar sampling on the west Australian
coast by scientists from the Minderoo foundation.

Numerous Deep Towed Camera sections will be undertaken across the canyon walls following a pre-
determined sampling strategy. These camera tows will allow for the characterisation of the benthic
ecology of the canyons and surrounding shelf environment, as well as enable characterisation of the
seafloor type (ie. sandy or rocky). During these tows, the acoustic EK80 and EK60 will be employed
to estimate the midwater biomass in the canyons and over the surrounding shelf. Put together, the
data will enable us to understand the role of submarine canyons in shaping the ecosystems of the
east Australian continental shelf.

In conjunction with Geoscience Australia, we will assess the submarine canyons’ geomorphology and
stability using the Sub-Bottom Profiler. This will provide evidence of past and potential future
submarine landslides and associated tsunami risks, as well as providing valuable information on the
geological structure of these undersea features and how they have formed. Geoscience Australia
have identified priorities for sea-floor mapping, with a particular focus on ancient coastlines. Should
time permit, we will perform limited but targeted mapping using the multi-beam, particularly on the
continental shelf in the vicinity of the Richmond canyon.

Operated by CSIRO, Australia’s national science agency, on behalf of the nation 6



-7-

Three indigenous Sea Country rangers will participate in the voyage, providing marine mammal
observations and valuable insight into scientific questions to be addressed from the perspective of
Traditional Owners.

The following specific activities will be conducted:

1. CTD/LADCP sections, areal surveys; and surveys across the EAC

2. Collect eDNA for rapid, low cost understanding of ecological communities present in the regions
under study

3. Deep towed camera sections to characterise benthic ecology, sea floor composition and
geomorphology

4. Assess submarine canyon geomorphology and stability through a series of targeted north/south
sub-bottom profiler sections. These sections may be undertaken during transits to CTD or deep
towed camera sites

5. Marine Mammal Observations

6. Targeted sea-floor mapping of the continental shelf in under sampled regions as identified by GA
(time permitting)

Results

This was a very successful voyage. We completed

1) 116 CTD station which included high-resolution cross sections in the Solidary and Richmond
Canyons, 10 x 12-hour yo-yo stations along the canyons thalweg for assessment of ocean
mixing amplitude, and a CTD section across the EAC. Ocean microstructure observations
were collected on 90 CTD stations, and on many of the CTD stations nutrients were sampled,
with priority given to sampling in the canyons. See Figure 3.

2) In collaboration with the Mindaroo Foundation we collected 1845 eDNA samples which will
be processed for two genetic fish markers.

3) 39 deep camera tow sections were completed within the Solitary and Richmond Canyons.
See Figure 2.

4) Sub-bottom geomorphology sections where complete along the canyons thalweg, canyon
side walls and on the continental shelf.

5) 7 Humpback whale, 10 Pilot whale pods, 4 Bottlenose Dolphin pods and Shearwater, Crested
Terns, Gannet, and Light-mantled Sooty Albatross were observed. With most sightings
occurring surrounding the Solitary Canyon

6) We completed targeted sea-floor mapping on the continental shelf and canyons as identified
by GA.

We complete the planned voyage data collection, except for 3 of the planned 4 areal CTD section
across the East Australian Current (EAC) from the shelf and over the adjacent abyssal ocean. These
CTD sections were of lower priority than the high-resolution canyons surveys. In addition to the
primary voyage objectives, we also deployed 4 core and 1 BGC Argo floats, 4 surface drifters and
calibration test of MOANA temperature profile instruments.
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A piggyback project to map an unidentified shipwreck off the NSW coast was completed for Dr. Brad
Duncan of Heritage NSW. The mapping was completed during our transit from Sydney to the Coffs
Harbour/Solitary canyon work area.

The data collect will be used to address science objectives - evaluate and compare the hydrography,
circulation, benthic habitat and geomorphology between two east coast canyons, surrounding area
and relation to the EAC to explain any observed similarities and differences between them and
reveal the role of submarine canyons and the EAC in setting the shelf conditions. Understanding the
interactions between the canyons and EAC will determine whether or not the canyons provide a
direct conduit to deliver cool, nutrient rich off-shore water to the shelf and if this connection
between the off-shore open ocean and the shelf is influence by the position and or strength of the
EAC with respect to the shelf. This knowledge will be potentially important for ameliorating the
coastal warming and tropicalisation as the EAC changes, and for driving greater fisheries production
in the region. The data will also be used in the update of the management plan of the Temperate
East Marine Parks.

Voyage narrative

The science party boarded the RV Investigator at 0830 on Wednesday 7" June. We completed
COVID-19 testing, ship inductions, ship and science meetings, ship drill, setting up laboratories, and
undertook a CTD sampling training session during the day. Our Sea Country rangers Angel and Amos,
from Gumbaynggirr and Yaegl First Nations began “word of the Day” in their nation languages
(Figure 1). The word of the day was updated daily at various location throughout the ship and on the
voyage intranet site.

Darrandang Yarri Yarrang-
Thank you and Goodbye

Figure 1. Collection of Gumbayngirr and Yeagl nations “word of the day”.
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The RV Investigator departed the White Bay wharf at 1900 hours. The science, MNF and crew
enjoyed the Vivid Festival light display as we transited from White Bay, under the Sydney Harbour
Bridge and Jackson Harbour.

After clearing Sydney heads, we turned north and began our transit to our test CTD station at 153°
06.7’ E, 32°09.6°2 S. All bottles were fired at ~1000 dbar and salinity, oxygen and nutrient samples
were collected and analysed. We then undertook multiple N-S and E-W transects at various speeds
to calibrate the newly install shipboard OS75 kHz ADCP. The calibration was successful, although
some electrical noise was evident and will need investigation in the next port call or during dry
docking. Argo float 23AU102 was deployed at 153 16.4335E 31 57.5938S.

We then steamed further north and began a multibeam survey of an unidentified shipwreck, as part
of a piggyback project for Heritage NSW. We ran several mapping lines over the shipwreck and then
deployed the drop camera to view the wreck. We completed the wreck survey on Sunday 9'" June at
0930 and resumed the transit to the Solitary canyon work area; arriving at ~1530.

Our first science activity was a deep camera tow (Op 1 Line 17, Table 1, figure 2). A toolbox for the
deep towed camera was completed and we ran along the line to collect high resolution bathymetry
data. The towed deep camera was deployed at ~1630 (Sunday 9™ June). The benthic biological team
was very excited with the first tow that showed significant biodiversity. A second deep camera tow
(Op 18, Line 16) was then completed.

Operations in Solitary Canyon Operations in Richmond Canyon

2090

2995

Latitude (°)
Latitude (°)
a

3030 4 - —
15350 15355 15360 1365 15370 15375 15380 1s3ES 15390 15385 153.90 15395 154.00 154.05 154.10 154.15

Longitude (*) Longitude (°)

Figure 2. Completed Deep Camera Tows in the Solitary and Richmond Canyons.

On Monday June 10" we completed CTDs 002, 003, 004, 005 (Op. 3, 4, 6, and 7), with the eDNA and
hydrochemisty sampling on CTD 002 and 005, and only eDNA on CTD 003 and 004 (Figure 3). The
microrider was used on CTD 002 and CTD 003. However, for CTD 002 the wrong plug was connected
to the microrider so the instrument did not turn on. Thus, only CTD 003 has ocean mixing data. A
review of the microrider deployment procedures was held between science and MNF SIT and DAP
staff to refine steps and order of operations for microstructure use.
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Figure 3. (Left) Location of all voyage CTD stations. (Middle) Location of CTD stations in the Solitary
Canyon and (right) Richmond Canyon.

These first two days set the standard operating procedure for the voyage; complete 2 to 3 camera
tows and then undertake a series of CTDs. Following the procedure, we worked our way through the
operational table (Table 1), in a non-sequential way.

Our standard operating procedure was interrupted by a strong southerly change and significant
swell during Thursday June 13. The RV Investigator hove-to for approximately 20 hours. When the
wind eased, we resumed CTD operations, but due to swell conditions we were not able to deploy the
deep towed camera until Friday June 14.

When we resumed deep towed camera operation, we attempted operation 40 (line 8) three times;
abort 1 was due to ship moving too far off the desired tow line; abort 2 was due to camera failure,
this was quickly fixed when we recovered the instrument; abort 3 was due to compounding factors
including the need to run tow lines down slope at ship speed of 0.5 knots and into the wind. A
strong southerly wind and northern rim tow location dictated that the tow line would run from
north to south with the EAC. However a strong EAC of ~3 knots (Figure 3) gave a total across ground
speed of >4 knots, and thus we couldn’t spool out wire quick enough to allow the towed camera to
sink. We aborted this camera tow line and moved to operation 19 (CTD Yo-Yo), while we considered
how to get the package to sink in these conditions. After consultation amongst MNF and science
personnel we determined that a much longer runup was required to get the camera to the bottom
at the desired location when the ship is towing the camera southward with a strong EAC.

Another weather front moved through the Solitary canyon region overnight on the 15-16 June. This
again interrupted deployment of the CTD and deep towed camera. While we waited for the weather
to improve, we undertook mapping operations on the shelf. We resumed CTD operations on June 16
evening, however a large swell prevented deployment of the deep towed camera.
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Figure 4. OceanCurrent sea surface temperature and satellite derived surface geostrophic velocity
vectors for (left to right) 10 June, 18 June and 26 June 2024. RV Investigator location is indicated by
black circle. On 10 June we were sampling the Solitary canyon when a strong soutwardflowing EAC
was located on the continental slope and over the canyon. On 18 June we had moved north to the
Richmond Canyon and a shelf-derived sub-mesoscale eddy had pushed the EAC off-shore. By June 26
when we returned to the Solitary canyon the sub-mesoscale eddy had moved south and a complex
EAC flow had developed due to the presence of eddies to the north, east and south.

By Monday June 17 the southerly swell had increased further and with a forecast of a few days of
significant swell and further strong wind we made the decision to move north to the Richmond
Canyon where sea-state and wind condition were predicted to be favourable for deep tow camera
and CTD operations. Argo floats were deployed during the transit.

Upon arrival at Richmond Canyon on June 18 we complete CTD 034 (Op 100) with moana sensors,
hydrochemistry and eDNA, CTD 035 (Op 101) with moana sensors and hydrochemistry, CTD 036 (Op
102) with nutrients (no oxygen) and eDNA, CTD 037 (OP 103) with moana sensors, hydrochemistry
and eDNA and CTD 038 (Op 104) with moana sensors and no bottles. We then completed deep
camera tow — Op 108 (line 23) at the head of the canyon.

From June 18 to June 24 we surveyed the Richmond canyons completing all CTD stations and deep
camera tows. At 1100 June 24 we began our transit back to the Solitary Canyon to complete the
survey of this canyon. When we returned to the Solitary Canyon the EAC had been displaced
eastward off the continental slope and a sub-mesoscale eddy was located over the shelf (Figure 4).
The weaker southward currents, light wind and calm sea state enabled us to complete all planned
deep camera tows and CTD stations. In addition, we reoccupied a number of CTD canyon-cross
sections and 12 hr yo-yo stations to enable us to contrast canyon conditions when the EAC is on the
slope and when it is off-shore (Figure 4).

After the final deep camera tow (June 29) we ran a mapping section along the canyon thalweg, from
the deep ocean to the shelf. We then mapped the shallow shelf region to fill gaps in the bathymetry.
From June 29 to July 1 we completed a CTD section across the EAC from the shelf to the abyssal
ocean (Figure 3). On transit to Brisbane we completed our final CTD station and deployed an Argo
core and BGC float.

The pilot boarded the RV Investigator at 0430 on July 3 and we arrived in Brisbane at 0800.
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(degree
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End
Latitud
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Depth
(m) or
time
allocati
on for
activity

Line
number
and
Bathy
coverage
15m
available

Camera 153 42.60 30 5.22' 153 43.52' 30 6.55' -3 Line
Tow number
17, No,
hill
feature
Camera 153 42.49' 30 7.93' 153| 44.10' 30 7.99' -3 Line
Tow number
18, Yes
CTD 153 45.60' 30 15.60' 3469.26
. CTD 153  46.80' 30| 13.80' 3320.25
153 48.60' 30 12.00' 4076.32
153 50.40' 30 10.20' 3810.54
153 52.20' 30 7.20' 2474.41
Camera 153 45.89' 30 6.01' 153 45.27" 30 7.51' -3 Line
Tow number
19, Yes
Camera 153 44.86' 30 8.05' 153 46.18' 30 8.98' -3 Line
Tow number
20, Yes
153 49.75' 30 11.85' -12
yoyo
Camera 153 42.45' 30 9.85' 153 43.95' 30 1047 -3 Line
Tow number 4,
No
153 40.80' 30 12.60' 272217
153 42.60' 30 10.20' 2846.96
153 45,00 30 7.20' 2947.7
153 46.80' 30 6.00' 2238.87
153 48.60' 30 3.60' 1851.74
Camera 153 41.25' 30 2.40' 153 40.91' 30 3.99' -3 Line 15,
Tow Yes
Camera 153 40.63' 30 421 153 41.91' 30 5.45' -3 Line 16,
Tow No
CTD 153 43.33' 30 6.75' -12
yoyo
Camera 153 38.34' 30 7.35' 153 39.57 30/8.40' -3 Line 3,
Tow yes
Camera 153 34.46' 30 6.19' 153 35.96' 30/6.78' -3 Line 2,
Tow yes
. CTD 153 37.80' 30| 8.40 1848.09
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CTD 153| 39.00' 30 6.60' 2062.32
CTD 153| 40.80' 30 5.40' 2430.91
CTD 153| 43.20' 30 3.60' 2133.05
CTD 153| 45.00' 30 1.80' 1420.53
Camera 153| 39.85' 29| 59.58' 153| 40.52' 30 1.06' -3| Line 10,
Tow No side
canyon
Camera 153| 38.29' 30 3.53 153| 39.88' 30 3.82' -3| Line 14,
Tow Yes, Hill
feature
CTD 153| 4132 30 4.34' -12
yoyo
Camera 153| 37.68' 30 0.82' 153| 38.38' 30 2.28' -3| Line 11,
Tow No
canyon
slope
Camera 153| 36.50' 30 217 153| 38.08' 30 2.52' -3| Line 12,
Tow Yes,
Narrow
CTD 153| 4140 30 0.00' 111554
CTD 153| 40.20' 30 1.80' 1390.65
CTD 153| 38.40' 30 3.60' 1693.63
CTD 153| 36.60' 30 4.20' 1198.68
Camera 153 35.74' 30 2.72' 153 37.34' 30 2.50' -3| Line 13,
Tow Yes
Camera 153| 45.89' 30 6.01' 153| 45.27" 30 7.51' -3 Line 9,
Tow Yes
CTD 153| 35.58' 30 1.97 -12
yoyo
Camera 153| 36.66' 29| 58.68' 153| 36.05' 30 0.20' -3|Line 7, No
Tow canyon
slope
Camera 153| 36.08' 30 0.31' 153| 36.00' 30 1.91 -3 Line 8,
Tow Yes
CTD 153| 34.80' 30 2.40' 724.96
CTD 153| 36.00' 30 0.60' 1108.16
CTD 153| 38.40' 29| 58.20' 336.68
Camera 153| 3187 30 4.48' 153| 33.30' 30 5.23' -3|Line 1, No
Tow canyon
slope
Camera 153| 32.24' 30 1.95' 153| 33.84' 30 1.73 -3|Line 5, No
Tow canyon
slope
CTD 153| 34.24' 29| 59.98' -12
yoyo
Camera 153| 32.66' 29| 59.02' 153| 33.92 30 0.03' -3 Line 6,
Tow No
Additional
mapping
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extending
near the
regions of
Camera
Tows 5-6
and 1.
CTD 153| 39.84' 29| 57.90' 514.98
CTD 153| 48.00' 29| 5850 16104
CTD 153| 54.00' 29| 58.80' 1990.5
CTD 154 0.00' 29| 59.10' 3794.48
CTD 154 6.00' 29| 59.70' 4561.61
CTD 154| 12.00' 30 0.30' 4808.67
CTD 154| 18.00° 30 0.90' 4801.61
CTD 154| 24.00° 30 1.50' 4626.85
CTD 154| 30.00' 30 2.10' 4644.67
CTD 154| 36.00° 30 2,70 4531.33
CTD 154| 42.00' 30 3.30' 4379.19
CTD 154| 48.00' 30 3.90' 4607.23
CTD 154| 54.00° 30 4.50' 4723.25
CTD 155 0.00' 30 5.10' 4721.65
CTD 154| 58.20' 29| 26.40 4675.66
CTD 154| 45.00' 29| 28.80 4599.43
CTD 154 29.40' 29| 31.80 4691.36
CTD 154 8.40' 29| 36.00' 2846.16
Camera 154| 18.46' 28| 24.55' 154| 19.95' 28| 25.18 -3|  Line 40,
Tow Yes
Camera 154 10.25' 28| 29.20° 154 11.54' 28| 3047 -3| Line 34,
Tow Yes
CTD 154| 10.80' 28| 27.00' 2470.38
CTD 154| 10.80' 28| 30.60' 3096.53
CTD 154 10.80' 28| 33.00' 2728.34
Camera 154 9.03' 28| 30.93 154| 10.64' 28| 31.08 -3|  Line 35,
Tow Yes
Camera 154 7.76' 28| 3252 154 9.27 28| 31.96' -3| Line 36,
Tow Yes
CTD 154 8.98' 28| 30.99 -12
yoyo
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Camera 154 0.63' 28| 27.81 154 2.25' 28| 27.83 -3| Line 31,
Tow Yes
Camera 154 3.44' 28| 28.02' 154 4.65' 28| 29.10' -3| Line 33,
Tow Yes
CTD 154 3.45' 28| 2752 -12
yoyo
Camera 154 4.69' 28| 26.15 154 4.14' 28| 27.67 -3| Line 32,
Tow No
canyon
slope
Camera 154 10.20° 28| 19.95' 154| 11.62' 28| 20.73 -3| Line 39,
Tow Yes
CTD 154 7.20' 28| 24.00 2004.42
CTD 154 4.80' 28| 27.00° 2177.31
CTD 154 2.40' 28| 28.80' 2256.76
CTD 154 0.00' 28| 30.00' 1871
Camera 154 0.04' 28| 2494 154 1.57 28| 25471 -3| Line 29,
Tow Yes
Camera 154 3.72' 28| 23.44' 154 3.04' 28| 24.90' -3| Line 30,
Tow No
CTD 154 1.96' 28| 23.94 -12
yoyo
Camera 154 0.46' 28| 2197 154 1.46' 28| 23.24 -3| Line 28,
Tow Yes
Camera 153 57.27 28| 19.34 153 58.60' 28| 20.27 -3| Line 27,
Tow Yes
CTD 153| 57.00' 28| 24.00 1200.69
CTD 153| 58.20' 28| 23.40 1563.62
CTD 153 59.40' 28| 2220 1732.66
CTD 154 0.60' 28| 21.60 1924.44
CTD 154 1.80' 28| 21.00' 1511.96
CTD 154 3.00° 28| 20.40' 1299.94
CTD 154 4.20' 28| 19.80 1335.43
Camera 154 0.44' 28| 15.36' 154 1.93' 28| 1597 -3| Line 38,
Tow No
Camera 153 57.81' 28| 16.60' 153 57.56' 28| 18.20 -3| Line 26,
Tow No
CTD 153| 58.95' 28| 20.40' -12
yoyo
Camera 153 54.41' 28| 18.72' 153 56.02' 28| 18.87 -3| Line 25,
Tow Yes
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Camera 153 52.20' 28| 1647 153| 53.82' 28| 1641 -3| Line 21,
Tow No
CTD 153 51.00 28| 17.40' 153.03
CTD 153| 54.00' 28| 16.80' 758.79
CTD 153| 55.20' 28| 15.60' 1025.68
CTD 153| 56.40' 28| 15.60' 793.68
CTD 153| 57.60' 28| 15.00' 657.47

Camera 153| 53.90' 28| 1597 153| 55.27 28| 16.82 -3| Line 24,
Tow No

Camera 153| 5254 28| 13.72 153| 53.68' 28| 14.86' -3| Line 22,
Tow No
CTD 153| 54.24 28| 1541 -12
yoyo

Camera 153| 5554 28| 1397 153| 55.95 28| 1553 -3| Line 23,
Tow Yes

Camera 153| 55.08' 28| 12.56' 153| 56.51' 28| 1331 -3|  Line 37,
Tow No

Additional
mapping
extending
near the
regions 0s
Camera
Tows
22,21,24,2
5, and 28,
29 and 31
near
“elbow”
of canyon
CTD 154 0.00' 28| 12.60' 760.9
CTD 154 6.00' 28| 13.20' 1307.76
CTD 154| 12.00' 28| 13.80' 1802.35
CTD 154 18.00' 28| 1440 2274.83
CTD 154 24.00' 28| 15.00' 2768.13
CTD 154| 30.00' 28| 15.60' 3137.93
CTD 154 36.00' 28| 16.20' 3566.72
CTD 154| 42.00' 28| 16.80' 3868.89
CTD 154| 48.00' 28| 17.40 4780.65
CTD 154| 54.00' 28| 18.00' 4690.98
CTD 155 0.00' 28| 18.60' 4538.23
CTD 155 6.00' 28| 19.20' 4516.34
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-17 -

CTD 155| 12.00'|E 28| 19.80'|S 4520.51
CTD 155 6.00' E 28| 42.60'|S 4652.68
CTD 154| 49.20'|E 28| 43.20'|S 4524.64
CTD 154| 31.80'|E 28| 43.20'|S 2835.52
CTD 154 9.00' | E 28| 43.20'|S 2456.92

Table 1. Table of operations and deployment of instruments on the voyage. Some locations of the camera tows were slightly
modified based on voyage acquired high-resolution bathymetry data. Note EAC and areal CTD sections (operations 61-65
and 110-126) were not completed and EAC section (operations 48 -60) position moved slightly given the orientation of the
EAC during the voyage. We also repeat CTD stations (operation 22-26, 32-35) where repeated. See Figure 2 for map of
observations collected during the voyage.

2pm -2am 2am-2pm

Chris Chapman (CSIRO) Bernadette Sloyan (CSIRO)
lain Suthers (UNSW) Steph Woolley (UNSW)
Pheobe Peng (UNSW) Will Imay (UNSW)

Tanisha McBrantey (Griffith) Rebecca Cowley (CSIRO)
Megan Jeffers (UQ) Isabela Conde (UNSW)

John Reilly (UTAS) Chengyuan Pang (UTAS)

Reg Dowse (UNSW) Olivia Stowell (MINDEROO)
Sam Thompson (MINDEROO) Matt Heydenish (MINDEROO)
Alysha Johnson (UWollongong)

Day Shift: Angel Williams (NWAC) , Rob McKinnon (Parks Australia) and Amos Ferguson (NWAC)

Table 2 Science party watches and affiliation.

Outreach, education and communications activities

The voyage provided the sea going experience to 9 under- and post-graduate students from the
Universities of Tasmania, Griffith, Queensland and New South Wales.

A successful pre, during and post voyage communications plan was achieved. A summary of the
interviews and metric, including MV Noongah announcement, is provided below:

IN2024_V04 MEDIA COVERAGE
e 818 mediaitems (448 TV; 357 Radio; 13 Online)
e 4,338,825 measured audience reach (domestic audience only — international audience
reach is not measured)

Operated by CSIRO, Australia’s national science agency, on behalf of the nation 17
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314,060 social media impressions (total impressions for RV Investigator posts via CSIRO
channels during voyage IN2024_V04)

Highlight coverage (digital):

CSIRO voyage page (3 June): https://www.csiro.au/en/about/facilities-
collections/MNF/Voyages-schedules/Voyages/2024/June/IN2024 V04

Sky News (4 June): https://www.skynews.com.au/australia-news/csiro-ship-prepares-for-
deep-sea-survey/video/35d4efd58152c7d981d98c8bf468bd85

9News (4 June): https://www.9news.com.au/national/rare-look-inside-vessel-vital-to-
australias-marine-research/f4dd4c86-1f40-42a5-8599-cebf8c88267a

ABC News Breakfast (30 June): https://www.facebook.com/watch/?v=1015073726816950

ABC Online (10 July): https://www.abc.net.au/news/2024-07-10/underwater-canyons-
super-highways-seafloor-research-science/104072182

MV NOONGAH ANNOUNCEMENT

619 media items (133 TV; 307 radio; 166 online; 11 print; 2 other)
2,457,579 measured audience reach (domestic audience only — international audience
reach is not measured)

Summary

The success of completing our science aims and collection of a significant volume of data was due to
daily planning and updates meetings that maximised ship operations, given weather conditions and
operational constraints, and minimised transit times between operations. This efficient moving
between the various operations (CTD, Deep Tow Camera, mapping) was achieved by open
communications and clear instructions amongst the RV Investigator crew, MNF teams and science

party.

Operated by CSIRO, Australia’s national science agency, on behalf of the nation
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Track Chart
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Figure 5. Voyage track. Location of marine parks state and federal are identified by dashed boxes.
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Links to Further Data and Information

NCMI Information and Data Centre (csiro.au)

Data Trawler (csiro.au) — Data Extraction tools for Voyage Data

MNF Reporting (csiro.au) — Publications and reports from research on vessels run by the Marine National

Facilty

Marlin3 - Marlin - CSIRO Oceans and Atmosphere Metadata Catalogue

Open Access to Ocean Data (aodn.org.au)

AusSeabed (ausseabed.gov.au)

CAAB - Codes for Australian Aguatic Biota (csiro.au)

Ocean Biodiversity Information System - Australia (obis.org.au)

Atlas of Living Australia (ala.org.au)

CSIRO Data Access Portal (data.csiro.au)

Global Biodiversity Information Facility (GBIF) (gbif.org)

Insert below any links to further information and data from your voyage.

Description Link
eDNA fish markers https://edna.minderoo.org/
Microstructure data CSIRO data access portal (data.csiro.au)
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Appendix A — Photographs
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