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Executive Summary  
Working with IMOS and oceanographers at the University of New South Wales (UNSW), Fishwell 
Consulting engaged its established networks across the Australian commercial fishing community 
to harness the capacity of commercial fishing vessels in environmental data acquisition. 
Deployment of temperature/depth sensors on commercial fishing vessels was shown to augment 
and complement more expensive data collection platforms (e.g. ocean gliders, remote operated 
vehicles, Argo floats, dedicated research vessels) to provide much needed sub-surface 
temperature data to improve ocean circulation models and forecasting capacity. In proof-of-
concept trials conducted over twelve months (from May 2023), more than 30 fishing vessels and 
their fishing gear were equipped with temperature sensors and data transmission equipment. 
These trials yielded more than 2.8 million data points from the sea surface to 1,214m depth 
considerably expanding existing data records. In particular, waters previously poorly observed, 
including the Great Australian Bight, Joseph Bonaparte Gulf, and the Gulf of Carpentaria, yielded 
valuable sub-surface temperature data. 

This project had four objectives: 

• Effective installation and operation of oceanographic data collection equipment on 
network of commercial fishing vessels using a range of common fishing gear  

• To cost-effectively increase the spatial resolution of sub-surface physical data collected in 
Australia’s inshore, shelf, upper-slope, and offshore waters by fitting commercial fishing 
equipment from a variety of gear types with low-cost temperature/pressure sensors 

• To provide quality-controlled data direct to fishers in near real-time to assist in habitat 
characterisation and the targeting of effort 

• To make the quality-controlled temperature depth data publicly available through the 
IMOS-AODN portal for uptake and use in ways that support safe maritime operations the 
sustainable management of marine resources, and improve understanding of drivers of 
change. 

All objectives were successfully completed in this project. Temperature pressure sensors were 
successfully installed and deployed on a range of fishing gears including board trawls, scallop 
dredges, pelagic and demersal longlines, squid jig lines, seine nets, fish traps, rock lobster pots and 
gillnets. An attractive feature, given the active participation of the commercial fishing sector, is the 
maintenance-free nature of the system. Little training of vessel crews was required post-
installation of the monitoring system. The sensor transmits data to a solar-powered deck box (via 
Bluetooth) upon surfacing. Data (temperature, depth, location, time) are uploaded automatically 
to the cloud in near real time without any intervention of the vessel crew. The data is then 
automatically passed through quality control tests. The quality controlled data are then available 
for near real-time transmission back to the fishing vessel along with a plot of the data and basic 
statistics, and subsequently transferred to the Australian Ocean Data Network (AODN).. 

Operation and data acquisition were generally problem free except for the replacement of some 
sensors and 3 lost sensors. There was some level of concern from a few fishers about position data 
being revealed even though publicly available data were anonymous. Having a time lag before 
data was made available addressed this in all cases.  However, participating fishers were generally 
receptive to involvement given that their catch data was not collected and data records were 
made available to them assisting in their evaluation of environmental effects on catch success 
(particularly temperature-depth profiles). In general, the positive engagement of stakeholders 
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through peak bodies and established networks with the commercial fishing sector was a key driver 
of success in these data collection trials. These networks should continue to be engaged in 
increasing participation of commercial fishing vessels in the ships of opportunity program, now 
known as “FishSOOP”.  

Co-investment by IMOS, fishery agencies and the commercial fishing sector offers a cost-effective 
means of expanding subsurface data collection on a continuing basis. A fleet of more than 3,000 
commercial fishing vessels regularly fish out to the shelf and shelf slope around Australia: regions 
sparsely monitored by IMOS. Increased participation in the FishSOOP program will provide a 
valuable, spatially and temporally extensive time-series of oceanographic data hitherto 
unavailable. Each fishing vessel is already paying for fuel and crew presenting a substantial in-kind 
contribution to data collection given the costs of equivalent chartered research vessels.  

This successful proof-of-concept in expanding spatial coverage of subsurface temperature records 
presents a transformational change in ocean monitoring capacity and in the development of 
informative models of ocean circulation. This is particularly timely given that climate change is 
threatening beneficial uses of our oceans and near shore waters, particularly influencing 
commercial fishing. The Australian commercial fishing fleet presents a powerful potential resource 
for data acquisition. For example, 50 vessels fishing 200 days each year, each with say 1-10 
deployments of gear each day, offers at least 10-100,000 deployments annually across Australian 
waters (each with 1,000s of temperature/depth measurements). In particular, the provision of 
subsurface temperature data will improve the reliability of ocean forecasting, the validity of ocean 
circulation models, and increase understanding of climate change impacts 

Keywords 

Oceanography, temperature, depth, commercial fisheries, ships of opportunity, IMOS, climate 
change, ocean circulation models. 
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Introduction 
The Australian exclusive economic zone (EEZ) includes tropical, temperate and sub-polar waters 
covering an area of more than 8 million km2. Coastal oceanography influences ecological processes 
important in the productivity of Australia’s living marine resources and general wellbeing of most 
Australians who live near coastal environments. In addition, climate change is influencing the 
distribution, abundance and habitat range of species important to recreational, commercial and 
indigenous fishers.  Yet knowledge of coastal oceanography in Australia is mostly informed by 
processes at the sea surface (with data sourced from surface buoys, ship-based measurement, and 
remote sensing). Sub-surface data (particularly temperature and salinity at depth) are limited by 
available sensors/measurements and the vastness of the Australian EEZ. 

Models of ocean circulation and associated ecological models (Kerry et al. 2024, Fulton et al. 
2016,2024) are strongly influenced by temperature. Sea surface temperature is readily measured 
by satellite, however, measurement of water temperature below the surface is not amenable to 
remote sensing (Kerry et al. 2024). Instead, specialised monitoring equipment including Argo 
floats, ocean gliders, remote operated vehicles, and mooring buoys are required to monitor 
temperature and salinity in the water column. However, such monitoring is expensive (requiring 
the use of specialised research vessels) and spatially limited, at least relative to Australia’s vast 
territorial seas.   

The relationship between water temperature and fish abundance is well known to commercial 
fishers. Fish aggregate at feed layers in the water column often at thermoclines (vertical shifts in 
temperature) (Gray and Kingsford 2003). Thus, the distribution and abundance of many species 
important to Australia’s commercial fisheries are influenced by temperature and changes in 
temperature mediated by, among other factors, climate change (Pecl et al. 2014, Hobday et al. 
2018, Fulton et al. 2024). Involving commercial fishers in ocean monitoring provides an 
opportunity to utilise the considerable capacity of fishing vessels across the Australian EEZ. In so 
doing, this will provide much needed data to improve knowledge of oceanic processes and the 
influence of climate change.  

There is currently a disconnect between the resolution of the oceanographic data and models 
available, and the scales at which the fishing industry operates. Operational ocean models such as 
Ocean Maps (10km resolution) are of insufficient resolution and do not adequately resolve 
circulation of shelf waters. Higher resolution models exist for certain regions of the continental 
shelf, but they suffer from insufficient observations for data assimilation and validation (Kerry et 
al. 2024). There are very few real time/near real time, sub-surface ocean observations available 
for uptake by end users or assimilation into ocean circulation models. These data are even more 
sparse on the shelf where commercial fishing efforts are concentrated. 

Australia’s Integrated Marine Observing System (IMOS) is a collaborative program of ocean 
monitoring coordinating oceanographic data collection across numerous data collection platforms. 
It includes the Ships of Opportunity (SOOP) program which utilises a combination of volunteer 
commercial and research vessels to collect data relating to physical, chemical and biological 
oceanography and ecology (Van Vranken et al. 2023). The SOOP program collects mainly sea 
surface data, particularly temperature. Here we extend the SOOP program to the commercial 
fishing sector, potentially harnessing the capacity of thousands of vessels across Australia’s 
territorial sea to collect much-needed oceanographic data including sub-surface data.   

The notion that fishing vessels could assist in oceanographic monitoring of Australian waters was 
suggested to IMOS in 2010 following successful completion of FRDC project 2005-006 "The 
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influence of environmental factors on recruitment and availability of fish stocks in south-east 
Australia". Environmental monitoring has been undertaken on fishing vessels in various programs 
around the world since the early 2000s (van Vranken et al. 2020). The Moana project in New 
Zealand, for example, has mobilised nearly a third of its commercial fishing fleet to collect 
environmental data (O’Callaghan et al. 2019, van Vranken et al. 2023, Jakoboski et al. 2024).  Here 
we report on  a proof-of-concept to show that commercial fishing vessels linked to enabling 
technology can vastly expand spatial coverage of sub-surface temperature measurements thereby 
improving ocean circulation models and forecasting capacity. 

Objectives 
1. Effective installation and operation of oceanographic data collection equipment on 

network of commercial fishing vessels using a range of common fishing gear.  
2. To cost-effectively increase the spatial resolution of sub-surface physical data collected in 

Australia’s inshore, shelf, upper-slope, and offshore waters by fitting commercial fishing 
equipment from a variety of gear types with low-cost temperature/pressure sensors. 

3. To provide quality-controlled data direct to fishers in near real-time to assist in habitat 
characterisation and the targeting of effort. 

4. To make the quality-controlled temperature depth data publicly available through the 
IMOS-AODN portal for uptake and use in ways that support safe maritime operations the 
sustainable management of marine resources, and improves understanding of drivers of 
change. 

 

Methods  

Project Steering Committee 

At the inception of this project, a steering committee was established to facilitate project direction 
and coordinate engagement of the commercial fishing sector including state-based and 
Commonwealth fisheries.  It comprised members from the project team, the Australian Fisheries 
Management Authority (AFMA), the Fisheries Research and Development Corporation (FRDC), the 
Integrated Marine Observing System (IMOS). and numerous representatives from peak industry 
organisations. 

Vessel installations  

Instrumentation 

ZebraTech is a New Zealand based company that designs and supplies robust underwater 

instruments and equipment (https://www.zebra-tech.co.nz/). ZebraTech’s Moana sensors and 

data transmission deckboxes were chosen for this project as they had been successfully deployed 

on fishing vessels in New Zealand. This equipment has been designed through a partnership 

between ocean scientists (led by Roughan) and the system is purpose-built for deployment on 

fishing vessels (van Vrancken et al. 2023, Jakoboski et al. 2024). It offers hands-free, light weight, 

cost effective equipment including the capability of attaching sensors to any fishing gear.  

https://www.zebra-tech.co.nz/
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The sensor continuously monitors the pressure of its own 
environment, thus allowing it to automatically detect 
barometric pressure changes, enabling it to reliably detect 
the start of a fishing event and compensate for the 
baseline atmospheric pressure. During the event, the 
Moana TD sensor adapts its sampling strategy, switching 
between profiling mode and time series mode, and 
applying a passive wave filter in shallow water. There are two versions of the sensors: one has a 
maximum effective operating depth of up to 1,000m and the other has a maximum effective 
operating depth of up to 200m. The specifications of the Moana sensors are shown in Table 1. 
When submerged, the sensor records temperature and depth data at 1 m intervals from the sea 
surface down to 200 m, then every 4m down to 1,000 m (for the Moana TD1000). If the depth 
doesn’t change significantly, for example if attached to a fish trap or rock lobster pot, time-series 
data are collected at longer intervals (5 minutes interval) until the pressure changes again by more 
than 1 meter (for upper 200 m) or 4 m (if deeper than 200 m).  

The ZebraTech deck box is a solar powered, stand-alone device that automatically post-processes 
sensor data to incorporate precise position (depth and geographical location) linked to each 
datapoint’s timestamp. When the sensor is retrieved, the sensor automatically offloads its data via 
Bluetooth to the deck box.. The deckbox then uploads the data to the cloud via the cellular 
network in near real time. The data collection system applied to each fishing vessel is designed to 
operate autonomously i.e., with no intervention from the crew and no disruption to normal fishing 
operations. This is a particularly attractive feature of the ZebraTech system applied in this project. 

Table 1. Technical specifications of ZebraTech Moana temperature/pressure sensors and deck box data 
transfer (Moana TD - ZebraTech (zebra-tech.co.nz). 

 

Fisheries and fishing gear 

Initially, the project was set up to target Commonwealth and state fisheries in southeast (SE) 
Australia. This region was chosen because of the variety of fishing methods used and because it is 
where the East Australian Current (EAC) is extending southwards, warming the ocean surface at a 
rate four times the global average and where climatic extreme events, such as marine heatwaves, 
are leading to critical impacts on fisheries (e.g. Hobday et al. 2016; Oliver et al. 2017). Fishing 

Moana specifications and requirements 

Temperature Range -2 oC to 35 oC 
Temperature Accuracy 0.05oC 
Temperature Resolution  0.001 oC 
Temperature Response Rate 1 second 
Pressure accuracy 0.5% of rated pressure range 
Battery life and calibration duration 2 years 
Weight with protective tough jacket 100g 
Memory capacity 31,146 data records 
Communication range 30 meters 

Deck-box specifications and requirements 

Battery endurance without solar 
charge 

4 weeks 

Power sources Solar and/or USB-C 
Transmission Cellular or Wi-Fi 
Position accuracy 6.3 m error with 95% 

confidence interval of 13.8 m 
Position logging rate 15 seconds 
Memory capacity 8GB 

 

https://www.zebra-tech.co.nz/moana-td/
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vessels using methods/gear that operate either mid-water or on the ocean floor from shallow 
inshore fisheries to those working off the outer continental shelf break were chosen for this proof-
of-concept project. These fisheries were: 

• Commonwealth Scallop vessels operating in Bass Strait (3 vessels); 

• Commonwealth SESSF Trawl and GAB Trawl Sector (2 vessels); 

• Commonwealth SESSF Scalefish Longline Sector (2 vessels); 

• Commonwealth Squid Jig (2 vessels). 

• Inshore SA Spencer Gulf Prawn Fishery (3 vessels) 

• Inshore SA / Victorian Rock Lobster Fishery (3 vessels); 

Through the Steering Committee, we contacted the fishing industry associations in the regions to 
identify fishing vessels that may be interested in being involved in the project. Once vessels were 
selected, the owners, skippers and crew on participating fishing vessels were trained in the system 
requirements together with installation and operation. All participants were provided with 
information presenting frequently asked questions (Appendix 1) and the background to the 
project (Appendix 2). 

The initial trials of data collection were evaluated after one month’s operation during May 2023. 
Project members met with crew members to discuss operational aspects of data collection. 
Downloading and visualisation of initial data were also undertaken at this time. Following revisions 
/ improvements, further data collection trials were undertaken.  

After these two trial months and review of operational aspects, the data collection equipment was 
operated by each vessel for a further six-month period. During this time, any operational issues 
emerging were logged for discussion with project team members.  

Data transfer, quality control, and visualisation/delivery  

Amazon Web Services (AWS) was chosen for data retrieval and storage as it is the ideal tool with 
which to operate all the different services required in one location (data storage, metadata 
database, data processing and email services) and to allow transfer across platforms with different 
stakeholders. Due to its interdisciplinary nature, it is best to use a platform that can more easily be 
linked across to receive the data from the cloud, transfer the data to the Australian Ocean Data 
Network (AODN) and global telecommunication system (GTS), to participating fishers, and other 
potential stakeholders. Furthermore, AWS allows for flexible scaling of resources as the program 
grows (following proof-of-concept), and monitoring of infrastructure (sensors and deck boxes) to 
track potential malfunction in real time. 
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Figure 1. Schematic diagram showing the data flow for the project using Amazon Web Services (AWS) cloud 
computing services. 

The system provides for data flow in the AWS with the raw data sent directly from the sensors 
manufacturer’s cloud to an AWS storage bucket. The reception of data triggers the real time 
automated quality control in AWS data processing. The resultant quality-controlled data are 
associated with the relevant metadata information and can then be sent to the fishers via 
automatic email. Periodically, delayed-mode quality control checks are launched and the results 
written into climate forecast (CF) convention (Eaton et al. 2022). These data include compliant 
(netCDF) files that conform to the IMOS standards (IMOS 2021,2022). These data are then sent for 
publication on the Australian Ocean Data Network (AODN).  

The schematic shown in Figure 1 includes the following steps (and time frames): 

• Sensor to deck box (automated Bluetooth); 

• Near real-time delivery to the cloud (via the mobile network); 

• Near real-time automated quality control (QC); 

• Near real-time delivery to fishers (data in a spreadsheet and a figure sent via email); 

• Automated QC (originally done manually by a data scientist); and, 

• Data delivery to the AODN (delayed). 

Each of these data pathways and QC checks is described in detail below. During the trial, the data 
were collated, visualised and the results discussed with participating fishers and members of the 
steering committee. Feedback mechanisms were developed to show how the information may be 
relayed back to the fishers in a useful and informative manner. 
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Results 

Objective 1: Installation on a network of commercial fishing vessels 

The Steering Committee 

The Steering Committee consisted of an FRDC representative (Josh Fielding), AFMA 
representatives (Dan Corrie and Mark Grubert) and numerous executive officers from the peak 
body associations operating in SE Australia: 

• Bass Strait Scallop Industry Association (Andrew Sullivan, Renee Pearce), now 
disbanded; 

• Great Australian Bight Industry Association (GABIA – Neil McDonald); 
• Gulf St Vincent Prawn Boat Owners Association (GSVPBOA – Neil McDonald); 
• Spencer Gulf & West Coast Prawn Fisherman's Association Inc (Kelly Pyke-Tape, Tim 

Ferrell); 
• SA Northern Zone Rock Lobster Fishermen's Association Inc (Kyri Toumazos); 
• Southern Rock Lobster (SRL – Thomas Cosentino); 
• South East Trawl Fishing Association (SETFIA – Simon Boag); 
• Southern Shark Industry Alliance (SSIA – Simon Boag); 

With the expansion of the project, we also invited the following peak bodies to have input into the 
project: 

• Northern Prawn Fishery Industry Ltd (NPFI – Annie Jarrett) 
• Tuna Australia (Phil Ravanello and David Ellis) 

We had the first online Steering Committee meeting on 2nd February 2023 at the start of the 
project. Industry members were requested to nominate suitable skippers/vessel from their 
fisheries for involvement in the project. The project team then liaised directly with those 
nominees. Another Steering Committee meeting was held near the completion of the project on 
8th April 2024 to discuss the results and potential future directions of the program. 

Additionally a Face to Face workshop was held in Melbourne in Dec 2023 where we gathered the 
core team (Fishwell, UNSW, IMOS and FRDC) to discuss results and future outlook. 

The network of vessels 

There was an enthusiastic response to the project with 13 vessels joining in the first proof-of-
concept stage during the first six months. Word of the project quickly spread to the broader 
Australian fishing industry and there was keen interest to expand the project beyond SE Australia. 
The only fishing method initially targeted for involvement in SE Australia that did not proceed was 
rock lobster trap fishing, although a lobster fisher from NSW joined at a later date. This, together 
with extra funding from the Australian Fisheries Management Authority (AFMA), Northern 
Territory (NT) Fisheries and U Sunshine Coast with Tuna Australia allowed expansion of the project 
to fisheries and vessels around Australia. Ultimately, within 12 months, the project attracted more 
than 30 vessel installations encompassing a wide range of fishing methods: prawn trawl, gillnet, 
demersal and pelagic longline, traps and pots, fish-trawl, squid jig and scallop dredge (Table 2).  

At the conclusion of this project, we are still receiving requests for vessel involvement from 
various fisheries around Australia. Just before the conclusion of the FRDC trial, we received 
funding and a request for a further three vessels’ involvement in the project from NT Fisheries, 
taking the final number of vessels involved in the project to 35. 
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Instrumentation 

The installation of both the deck box and Moana sensors on participating commercial fishing 
vessels was straight forward and few operational issues were encountered. With minimal 
guidance, the skippers/crew on vessels adapted installation of the data collection system to a 
range of gears (Table 2). With the stainless-steel U-bolt fasteners, attachment of the deck boxes to 
infrastructure on the top of wheelhouse presented few problems (Figure 2).  

Many of the installations were on board trawlers (fish and prawn), which was generally trouble 
free with the sensors placed within a tough housing and simply bolted onto a protected area of 
the otter boards (Figure 3). 

Attachment of the sensors to some fishing gears required a bit more trial and error. Placement of 
sensors on scallop gear was initially problematic because the sensor mounted on the dredge 
encountered large amounts of sand/grit during operation. Furthermore, the sensor required 
protection as the dredge occasionally overturned during deployment. This issue was addressed by 
moving the sensor forward and to the side on the top of the dredge. Skippers instigated 
construction of steel covers because of concern of rubble (mobilised during trawling) striking and 
damaging the sensor casing. With such protective measures in place, the sensor has subsequently 
performed well on scallop dredges (Figure 4).  

Sensors were not placed on the actual squid jig lines because lines are vulnerable to loss. Some jig 
vessels use submersible lights to attract squid from deeper waters to the depth where the jigs are 
operating. This light is very expensive and attached to the vessel by a strong cable that ensures the 
electrical connection is not damaged. The sensor was attached to this cable (Figure 5).  

During the system trials, few operational issues have been encountered. Of 59 sensors deployed 
on fishing gear, three had batteries that failed, three had a system malfunction, and three sensors 
were lost. Once installed, the sensors and data transmission system required little to no hands-on 
or ongoing maintenance. The application of Standard Operating Procedures (SOPs) has therefore 
been unnecessary. Instead, skippers were provided with simple, illustrated information sheets 
(Appendix 3) and they were easily able to adapt them to their particular requirements. 
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Table 2. Jurisdictions, fisheries, fishing methods and participating commercial fishing vessels. 

Jurisdiction Fishery Fishing method  Vessel 
Sensor  

type (m) 

Commonwealth Bass Strait Central Zone Scallop Fishery Dredge Northern Star  200 

Commonwealth Bass Strait Central Zone Scallop Fishery Dredge Rachel Maree 200 

Commonwealth BSCZSF and Southern Squid Jig Fishery Dredge and jig Dell Richey II  200 

Commonwealth Eastern Tuna and Billfish Fishery Pelagic Longline Gracie P 200 

Commonwealth Eastern Tuna and Billfish Fishery Pelagic Longline Markana  200 

Commonwealth Eastern Tuna and Billfish Fishery Pelagic Longline Mira S  200 

Commonwealth Eastern Tuna and Billfish Fishery Pelagic Longline South Seas  200 

Commonwealth Eastern Tuna and Billfish Fishery Pelagic Longline Straight Shooter  200 

Commonwealth Northern Prawn Fishery Prawn Trawl Austral Hunter 200 

Commonwealth Northern Prawn Fishery Prawn Trawl TBA 200 

Commonwealth Northern Prawn Fishery Prawn Trawl Beachlands  200 

Commonwealth Northern Prawn Fishery Prawn Trawl TBA 200 

Commonwealth Northern Prawn Fishery Prawn Trawl Territory Spirit 200 

Commonwealth SESSF* Gillnet Hook & Trap Demersal longline Diana  1000 

Commonwealth SESSF Commonwealth Trawl Fish trawl Francesca  1000 

Commonwealth SESSF Commonwealth Trawl and GAB Danish Seine Gail Jeanette 1000 

Commonwealth SESSF Gillnet Hook & Trap Demersal gillnet Mustelus  200 

Commonwealth SESSF Great Australian Bight Trawl Fish trawl Noble Pearl 1000 

Commonwealth SESSF Gillnet Hook & Trap Traps / Pots  Nor West Pearl 1000 

Commonwealth SESSF Commonwealth Trawl Fish trawl Samantha J  1000 

Commonwealth SESSF Commonwealth Trawl Fish trawl Saxon Onwards  1000 

Commonwealth SESSF Commonwealth Trawl Fish trawl Zeehan  1000 

Commonwealth Southern Squid Jig Fishery Squid Jig Carol Maree 200 

New South Wales Eastern Rock Lobster Traps / Pots  Pearl of the Sea 200 

New South Wales Eastern Rock Lobster Traps / Pots  Wilderness 200 

Northern Territory NT Demersal Fish Trawl Fish Trawl Sarriba 200 

Northern Territory NT Demersal Fish Trawl Fish Trawl Territory Leader 200 

Northern Territory NT Demersal Fish Trawl Fish Trawl TBA  

Northern Territory NT Timor Reef Fishery Fish Trap TBA 200 

Northern Territory NT Timor Reef Fishery Fish Trap TBA  

Queensland Gulf of Carpentaria Demersal Fish Trawl Fish Trawl Territory Leader 200 

South Australia Gulf St Vincent Prawn Trawl Prawn Trawl Anna Pearl 200 

South Australia Spencer Gulf/West Coast Prawn Fishery Prawn Trawl Bartalumba K  200 

South Australia Spencer Gulf/West Coast Prawn Fishery Prawn Trawl Brianna Rene Adele 200 

Western Australia WA Pilbara Fish Trawl Fish Trawl Ocean Raider 200 

Western Australia WA Pilbara Fish Trawl Fish Trawl Torbay (N/A) 200 

* SESSF is the Southern and Eastern Scalefish and Shark Fishery 
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Figure 2. Various installations of deck boxes on commercial fishing vessels: a) scallop dredge vessel, b) 
prawn trawler, c) squid jig vessel, d) fish trawler. 

  

Figure 3. Sensors within tough housings mounted on trawl boards.  

a) b) 

c) d) 
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Sand and shell grit filling the sensor casing openings 

   

Initial position of sensor on dredge Sensor and casing filled with sand and shells 

   

Trial casing to protect sensor 
impeded water flow 

Final placement of sensor and Stainless Steel casing on dredge 

Figure 4  Trial and error placement of sensors on a scallop dredge. 
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Figure 5  Placement of a sensor on the reinforced cable attached to the deepwater light on a squid jig 
vessel.  

Objective 2: Increase spatial coverage of oceanographic data 

The second objective of this project was to increase the spatial resolution of sub-surface physical 
data (temperature and depth) in Australian waters by harnessing the spatial and temporal capacity 
of commercial fishing vessels. This was achieved well beyond the initial SE Australian focus of the 
project.  

Spatial coverage of data collection was extensive and involved instrumentation of both active (e.g. 
trawls, dredges) and passive (e.g. pots, traps) gear. Participating vessels included those from: the 
Southern and Eastern Scalefish and Shark Fishery (SESSF) Commonwealth Trawl Sector (CTS, Figure 
6); the SESSF Great Australian Bight Trawl Sector (GABTS Figure 7); the SESSF Gillnet hook and Trap 
Sector (GHaT shark, Figure 8); the SESSF Gillnet Hook and Trap Sector (GHaT Scalefish, Figure 9); 
the Commonwealth Bass Strait and Central Zone Scallop Fishery (BSCZSF, Figure 10); the 
Commonwealth Squid Jig Fishery (Figure 11), the Commonwealth Northern prawn fishery (NPF, 
Figure 12); the Commonwealth Eastern Tuna And Billfish Fishery (ETBF, Figure 13), the NSW 
eastern rock lobster fishery (Figure 14); the NT Timor reef fishery (Figure 15), the NT Demersal Fish 
Trawl Fishery (Figure 16); the Queensland Gulf of Carpentaria Fin Fish Trawl Fishery (Figure 17); 
the South Australian Gulf of St Vincent Prawn Trawl Fishery (Figure 18), the South Australian 
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Spencer Gulf Prawn Trawl Fishery (Figure 19); and the WA Pilbara demersal trawl fishery (Figure 
20). 

Temperature records collected from commercial vessels augment databases already available for 
ocean circulation models. For public databases managed by IMOS as part of its ships of 
opportunity (SOOP) program, a netCDF file that is climate forecast (CF) compliant (Eaton et al. 
2021) is created . These files conform to the IMOS data standards (IMOS 2021) and filename 
convention (IMOS 2022). These consolidated data have been published on the Australian Ocean 
Data Network (AODN) (Appendix 4). The details of these data are described below as part of 
Objectives 3 and 4.  

After 12 months of operation, data collection from commercial fishing vessels has been 
successfully undertaken from every coastal state and territory. As the program has progressed, 
spatial coverage of data acquisition has increased, filling in the many gaps in regions of low to no 
historical data, such as in the Joseph Bonaparte Gulf, the Gulf of Carpentaria, and in the Great 
Australian Bight (Figure 21). These waters have historically yielded relatively few temperature 
records. During this proof-of-concept program, more than 2.8 million data points have been 
recorded in more than 12,500 fishing sets from the sea surface to 1214 m depth (Figure 22), 
including over 460,000 datapoints in the Top End and over 870,000 datapoints in the Great 
Australian Bight. A summary of the expansion of data collection by region is provided in Figure 21. 
We have also provided a breakdown of domestic commercial vessel (DCVs) and the size of Class 3 
fishing vessels (Table 3), There are about 3000 vessels >7.5m that could potentially collect data 
across the continental shelf and shelf slope noting that while they are capable of working out to 
the EEZ, very few do.  

 

 

0BSESSF Commonwealth Trawl 

 

Jurisdiction: Commonwealth 

Season:  All year 

Gear:   Single rig fish trawl 
  Danish seine 

Depth:  50m to 700m trawl 
  20m to 100m Danish seine 

Vessels: Samantha J (Eden) 
  Zeehan (Portland) 
  Saxon Onwards (Portland) 
  Francesca (Bermagui) 

Figure 6. Spatial extent of the SESSF Commonwealth Trawl Sector together with main gear types used, 
season duration, potential depth range of fishing and fishing vessels involved.  
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1BSESSF Great Australian Bight Trawl 

 

Jurisdiction: Commonwealth 

Season:  All year 

Gear:   Single rig fish trawl 
  Danish seine 

Depth:  120m to 700m trawl 
  50m to 200m Danish seine 

Vessels: Noble Pearl (Port Lincoln) trawl 
  Gail Jeanette (Port Lincoln) Danish seine 

Figure 7. Spatial extent of the Commonwealth SESSF Great Australian Bight trawl sector together with 
main gear types used, season duration, potential depth range of fishing and fishing vessels involved.  

 
 

2BSESSF Gillnet Hook & Trap - shark 

 

Jurisdiction: Commonwealth 

Season:  All year 

Gear:   Gillnet 
  Demersal longline 

Depth:  180m  

Vessels: Mustelus (Stanley) gillnet 

Figure 8. Spatial extent of the Commonwealth SESSF Gillnet Hook and Trap (shark) sector together with 
main gear types used, season duration, potential depth range of fishing and fishing vessels involved.  

 
 

3BSESSF Gillnet Hook & Trap – Scalefish 

 

Jurisdiction: Commonwealth 

Season:  All year 

Gear:   Demersal longline 

Depth:  180 - 500m  

Vessels: Diana (Hobart) longline 

Figure 9. Spatial extent of the Commonwealth SESSF Gillnet Hook and Trap (scalefish) sector together 
with main gear types used, season duration, potential depth range of fishing and fishing vessels involved.  
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4BBass Strait Central Zone Scallop Fishery 

 

Jurisdiction: Commonwealth 

Season:  July to December  

Gear:   Scallop dredge 

Depth:  ~30 – 80m 

Vessels: Rachel Maree (Queenscliff) 
  Nothern Star (Lakes Entrance) 
  Del Richey II (Devonport) 

Figure 10. Spatial extent of the Commonwealth Bass Strait and Central Zone Scallop Fishery together with 
main gear types used, season duration, potential depth range of fishing and fishing vessels involved.  

 
 

5BSquid Jig Fishery 

 

Jurisdiction: Commonwealth 

Season:  All year but generally January to July 

Gear:   Squid jig machines 
  (Some vessels use a submersible light to  
  attract squid up from deeper waters) 

Depth:  80m on the submersed light  

Vessels: Carol Maree (Queenscliff) 

Figure 11. Spatial extent of the Commonwealth Squid Jig Fishery together with main gear types used, 
season duration, potential depth range of fishing and fishing vessels involved.  

 
 

6BNorthern Prawn Fishery 

 

Jurisdiction: Commonwealth 

Season:  Banana: April to mid-June 
  Tiger: August to the end of November 

Gear:   Quad-rig prawn trawl 

Depth:  ~30 – 80m 

Vessels: Austral Hunter (Cairns) 
  Territory Achiever (Darwin) 
  Territory Spirit (Darwin)  
  Beachlands (Cairns)  
  Raptis Pearl (Cairns)  

Figure 12. Spatial extent of the Northern Prawn fishery together with main gear types used, season 
duration, potential depth range of fishing and fishing vessels involved.  
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7BEastern Tuna and Billfish Fishery 

 

Jurisdiction: Commonwealth 

Season:  All year 

Gear:   Pelagic longline 

Depth:  Surface to 50m 

Vessels: Mira S (Nelson Bay) 
  Gracie P (Ulladulla) 
  Markana (Ulladulla) 
  Straight Shooter (Mooloolaba) 
  Esbjorn (Mooloolaba) 
  South Seas 1 (Mooloolaba) 

Figure 13. Spatial extent of the Commonwealth eastern tuna and billfish fishery together with main gear 
types used, season duration, potential depth range of fishing and fishing vessels involved. 

 

8BNSW Rock Lobster Fishery 

 

Jurisdiction: New South Wales 

Season:  All year 

Gear:   Rock lobster Pot 

Depth:  10 - 80m 

Vessels: Pearl of the Sea 
  Wilderness 

 
Figure 14. Spatial extent of the NSW Eastern rock lobster fishery together with main gear types used, 
season duration, potential depth range of fishing and fishing vessels involved. 
 

9BNT Timor Reef Fishery 

10B  
Shaded pink 

Jurisdiction: Northern Territory 

Season:  All year 

Gear:   Fish trap 

Depth:  Surface to 50m 

Vessels: TBA 

Figure 15. Spatial extent of the NT Timor reef fishery together with main gear types used, season 
duration, potential depth range of fishing and fishing vessels involved.   

 
 



Trials of Oceanographic Data Collection on Commercial Fishing Vessels 

Fishwell Consulting 16 FRDC Project 2022-007 

11BNT Demersal Fish Trawl 

 

Jurisdiction: Northern Territory 

Season:  All year 

Gear:   Single-rig fish trawl 

Depth:  80m 

Vessels: Territory Leader (Darwin) 
  Sarriba (Darwin) 

Figure 16.  Spatial extent of the NT Demersal Fish Trawl Fishery (shaded green) together with main gear 
type(s) used, season duration, potential depth range of fishing and fishing vessels involved.   

 
 

12BQLD Gulf of Carpentaria Fish Trawl 

 

Jurisdiction: Queensland 

Season:  All year 

Gear:   Single-rig fish trawl 

Depth:  80m 

Vessels: Territory Leader (Darwin) 

Figure 17.  Spatial extent of the Queensland Gulf of Carpentaria Fin Fish Trawl Fishery together with main 
gear type(s) used, season duration, potential depth range of fishing and fishing vessels involved.   

 
 

13BSA Gulf of St Vincent Prawn Trawl 

 

Jurisdiction: South Australia 

Season:  Nov – Dec and Mar to Oct 
  over New Moon period 

Gear:   Twin-rig prawn trawl 

Depth:  40m  

Vessels: Anna Pearl (Adelaide) 

Figure 18.  Spatial extent of the South Australian Gulf of St Vincent Prawn Trawl Fishery together with 
main gear type(s) used, season duration, potential depth range of fishing and fishing vessels involved.   
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14BSA Spencer Gulf Prawn Trawl 

 

Jurisdiction: South Australia 

Season:  Nov – Dec and Mar to Oct 
  over New Moon period 

Gear:   Twin-rig prawn trawl 

Depth:  50m  

Vessels: Brianna Renee Adele (Port Lincoln) 
  Bartalumba K (Port Lincoln) 

Figure 19. Spatial extent of the South Australian Spencer Gulf Prawn Trawl Fishery together with main 
gear type(s) used, season duration, potential depth range of fishing and fishing vessels involved.  

 
 

15BWA Pilbara Fish Trawl 

 

Jurisdiction: Western Australia 

Season:  All year 

Gear:   Single rig fish trawl 

Depth:  100m  

Vessels: Ocean Raider 
  Torbay (not operational) 

Figure 20. Spatial extent of the WA Pilbara demersal trawl fishery together with main gear types used, 
season duration, potential depth range of fishing and fishing vessels involved.  

 

Table 3. Breakdown of domestic commercial vessel (DCV) fleet and the size of Class 3 fishing vessels that 
could potentially use gear that could collect data across the continental shelf and shelf slope.  

   

Class Sub-group Number % DCVs % Fishing

Total Domestic Commercial vessels (DCVs) 31,000             

Removed: Human powered or sail vessels 7,000                

Remaining DCVs 24,000             100.0%

Passenger (Class 1) 2,280.0            9.5%

Non-passenger (Class 2) 10,560.0          44.0%

Hire & Drive (Classs 4) 3,264.0            13.6%

Fishing Vessels (Class 3) 7,896           32.9% 100%

Small inshore vessels 0 - 7.5m 4,872                20.3% 61.7%

Medium size coastal vessels 7.5 - 12m 1,272                5.3% 16.1%

Large vessels working  shelf and EEZ 12 - 24m 1,728                7.2% 21.9%

Large vessels working  shelf and EEZ 24 - 35m 96                      0.4% 1.2%

Large vessels working  shelf and EEZ 35 - 45m 24                      0.1% 0.3%

Data source https://www.amsa.gov.au/domestic-commercial-vessels-fleet-profile
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Figure 21. The spatial expansion of data collection from participating commercial fishing vessels around 
Australia through the period of the trial project.  

 

Figure 22. Summary of total data collection from participating commercial fishing vessels around 
Australia through the period of the trial project.  
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Figure 23. Number of sets and data points (million) for each month per region. Note the peak in October 2023 was 
due to an installation for a sensor comparison study on the Australian National Facility, the RV Investigator. 

 

Objectives 3 and 4: Provide quality-controlled data to fishers and the 
AODN portal  

These project objectives were focussed on providing quality-controlled (QC’d) data directly to 
fishers and to make the data publicly available on the Australian Ocean Data Network portal.  

Database security 

When joining the program, fishers must complete an online form (Appendix 5) which includes a 
legal contract (Appendix 6). The information provided includes their contact information, fishing 
gears, months active, location range of fishing, among other details. This information is kept in 
table and summary form on jotform (Figure 24).  All of the fishers’ metadata is kept private in a 
database only accessible through layers of security. According to the agreement signed by the 
vessel owner, the data collected can be shared into publicly available databases, i.e. the date and 
time, latitude and longitude, pressure (depth), and temperature, plus their associated QC flags.  

A database of the raw data and QC’d data is kept on UNSW private cloud servers. A copy of the 
anonymised QC’d data is sent to the AODN for public access via their online portal and THREDDS 
catalog (https://thredds.aodn.org.au/thredds/catalog/IMOS/SOOP/SOOP-FishSOOP/catalog.html). 

Data Pathway 

The temperature, pressure, and time data collected on the fishing gear is automatically sent via 
Bluetooth to the deck box on the boat (Figure 1). The deck box then uploads the time- and 
position-stamped temperature data to a cloud server via the cellular network (if available 
depending on the location of the vessel) in near real time. We have successfully implemented 
automatic quality control of sensor data in near real-time when a data file is received from a 
fishing vessel. The data are sent to the manufacturer, Zebratech, who redirects to the UNSW-IMOS 

https://thredds.aodn.org.au/thredds/catalog/IMOS/SOOP/SOOP-FishSOOP/catalog.html
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AWS cloud server. When a file is received in our servers it is matched with the vessel metadata 
database and automatically triggers QC evaluation for each datapoint. The QC’d data are saved in 
netCDF files automatically in the AWS cloud servers. From there on, there are two data pathways: 
Near Real Time and Delayed Mode. The Zebratech dashboard provides real-time information on 
the fleet of vessels and deckbox status (Figure 24) including with overview of deck box location 
and battery level, alarms, and an example deck box detailed metrics. 

We also use a Monday database to track operational aspects of the vessels and sensors. When a 
vessel submits their information in the Jotform, it automatically creates a new vessel item in our 
metadata database (Monday) and gear type can be associated with the vessels to keep track of 
participating vessels, the sensor and deck box inventory, and where each sensor is currently 
located (Figure 25 and Figure 26). 

 

Near Real Time Pathway 

To Fishers via Email 

The QC’d data are converted into csv files on our servers and an html email personalised 
for the corresponding vessel is automatically created and sent to the fishers’ nominated 
email address. The emails are automatically sent directly from the UNSW cloud server’s 
system to the fisher. An example email is shown in Figure 27. The data pathway is 
operational 24 hours a day and 7 days a week for use by vessel operators in near real-time. 

To the AODN 

The QC’d data are pushed to the AODN cloud server, to be made available in near real time 
for public access in standardised IMOS netCDF format as displayed in Figure 28. The data are 
available here: https://thredds.aodn.org.au/thredds/catalog/IMOS/SOOP/SOOP-

FishSOOP/catalog.html. 

To the global telecommunications system (GTS) 

The advancement for Q3/Q4 2024 is collaboration with the global Fishing Vessel Observing 
Network (FVON) community to establish real time data delivery to the global 
telecommunications system (GTS) so that the data can be ingested into operational ocean 
forecasts in near real time. We are working on an Australian FVON path to the GTS through 
the Bureau of Meteorology and/or IMOS. Data sent to the GTS in near real time cannot be 
accessed by Lay people, only by registered Met Services. 

Delayed Mode Data Pathway 

To the AODN  

Data that fail the automated QC are flagged for delayed mode and expert QC. We are 
working on having delayed QC run on our cloud servers and the data will be converted in a 
standardised format for publication to the IMOS Australian Ocean Data Network with more 
thorough expert QC tests. Expert QC will also be conducted when instruments are returned 
from calibration if/as required. 

  

https://thredds.aodn.org.au/thredds/catalog/IMOS/SOOP/SOOP-FishSOOP/catalog.html
https://thredds.aodn.org.au/thredds/catalog/IMOS/SOOP/SOOP-FishSOOP/catalog.html
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Figure 24. Example views from the Zebratech dashboard, with overview of deck box location and battery 
level, alarms, and an example deck box detailed metrics. 
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Figure 25. Example of summary views of the metadata entered directly by the fishers in Jotform. 

 
 
 

 

 
 

Figure 26. Example of sensor allocation in the Monday database. 
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Data processing and quality control flags 

For quality control, the data are matched with types of fishing gears, which are attributed as either 
a “passive” or “towed” category (Table 3). The “towed” gear category applies to gear which 
remains attached to the fishing vessel. Thus, the location recorded by the deck box on the vessel 
matches the location at which the temperature data are recorded by the Moana sensor on the 
gear. The “passive” category means that the gear is not attached to the boat. Thus, the location is 
not recorded throughout the gear deployment. The position is therefore calculated as the average 
between the first and last good quality data reading, assumed to be at deployment and recovery, 
when the deck box is at the same location as the sensor. If the first or last good quality data 
reading isn’t near the surface, the position cannot be calculated and the data processing will fail. 
Additionally for passive gear, if the first and last location is too large, the data flag is raised. 
Additional data processing includes ensuring that the measurements are associated with the 
correct vessel from the metadata database, in particular, the fishing gear type. 

The depth is currently calculated from the pressure using the TEOS-10 method from the Gibbs 
Seawater Oceanographic Toolbox (IOC et al. 2010). 

Table 4. Classification of fishing gear types for data processing. 

Gear Type Category 

Passive Towed 
Bottom Trawl  ✔️ 
Potting ✔️  

Long Lining ✔️  

Trawling  ✔️ 
Midwater Trawl  ✔️ 
Purse Seine Netting ✔️  

Bottom Trawling  ✔️ 
Research  ✔️ 
Education  ✔️ 
Bottom Trawler  ✔️ 
Bottom Long Line  ✔️ 
Waka  ✔️ 
Danish Seining ✔️  

Netting ✔️  

Set Netting ✔️  

Dredge  ✔️ 
Instrument Deployment  ✔️ 
Potting, Long Lining ✔️  

Diving ✔️  

Trolling  ✔️ 
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Figure 27. Example email automatically sent to the fishers a) an email with data statistics and funding 
information, b) a copy of the QC’d data in .csv format and c) a plot of the data and the position as an 
attachment. 
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Figure 28. Example list of the Near Real Time QC’d netCDF FishSOOP data files available on the AODN for 
May 2024 from https://thredds.aodn.org.au/thredds/catalog/IMOS/SOOP/SOOP-FishSOOP/catalog.html. 

Quality control 

Temperature/depth records are quality-controlled in near real-time to provide high-quality, 
reliable data suitable for scientific and operational use. Standard temperature and pressure 
quality-control tests are based on the IOOS Quality Assurance for Real Time Oceanographic Data 
(U.S. Integrated Ocean Observing System 2020) and Argo quality-control procedures (Wong et al. 
2021), and developed in collaboration with the Fishing Vessel Ocean Observing Network (FVON) 
(Van Vranken et al. 2023) (Table 4,Table 5). The additional processing of assigning position to 
individual measurement is fishing method (gear) and sensor-specific. Tests are applied to 
temperature, pressure, time and position, and are based on ocean processes and dynamics, sensor 
specifications, and fishing method (Jakoboski et al, 2023, 2024). Test results are categorised into 
QC flags associated with each variable and are all included in the resulting data files (Table 6).  

A scalable NoSQL encrypted metadata database is kept on cloud servers with sensors and fish gear 
inventory, and fishers’ information. The metadata on the cloud server is necessary to customise 
the automatic QC for the fishing gear type that the sensors are attached to, and then to send the 
data automatically in real time via email to the fishers’ nominated email addresses. All the 
metadata information on the AWS cloud server is kept behind multiple layers of security. 

https://thredds.aodn.org.au/thredds/catalog/IMOS/SOOP/SOOP-FishSOOP/catalog.html
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A basic monitoring system has also been established for cloud servers to troubleshoot in real time 
when problems arise. Information about the latest data transfer from each vessel, battery status 
and communication is updated in an html table when files are transferred to the server. This 
system can be expanded to a more comprehensive view, especially as participation (i.e. number of 
vessels) grows and it becomes more crucial to keep automatically updating records and to respond 
to potential issues as they arise.  

The project team are collaborating with the international FVON team (https://fvon.org ) on data 
pathways, data QC and data methodologies. Code for the pathway is shared for collaborative 
advances: 

https://github.com/metocean/moana-qc  (MetService, New Zealand) 

https://oceandata.net/     (Ocean Data Network, USA) 

Table 5. List of Quality Control tests currently applied for the near real-time QC 

QC Test Description 

Impossible Date Checks that the observations are within a specific valid range (between 
January 1st 2010 and offload date). 

Impossible Location Checks that the latitude is between -90 and 90, and longitude between -180 
and 360. 

Impossible Speed Checks that the speed, calculated from data location, is lesser than 100 
knots. 

Timing Gap If the observations are more than 60 minutes apart with less than 5 
datapoints on either side of the gap, flag the smaller cluster of datapoints, 
usually due to splashes of water on the sensor. 

Global Range Checks that the pressure and temperature variables are within their defined 
expected range and absolute range.  

Remove Reference Location Remove the location of the ZebraTech lab to not account for data that might 
have not offloaded from the manufacturer’s lab testing. 

Spike Flag spikes in the temperature and pressure data. 

Temperature Drift Checks that all the temperature data in 0, 10, 20, 50, 100, 200, 400, 600, 
1000 and 2000 depth bins have a standard deviation lesser than between 
1.5oC and 3.5 o C, and a difference between the largest and lowest 
temperature lesser than between 5 and 8 (the thresholds vary as a function 
of depth and bin sizes). 

Stationary Position Check If the fishing gear is passive, check that the first and last “good data” (flag = 
1) are near the surface, in order to use the average location between those 2 
good data as the location for all the data, otherwise flag all the data. 

Start and End Distance 
Check 

Checks that the distance between the first and last position for passive 
fishing gears is lesser than 5 or 50 km. This is to flag data that was not 
recovered exactly at the same place it was deployed, in case of passive 
gears, as either failed but probably still good data (flag=2 for 5 km) or failed 
and probably bad data (flag=3 for 50 km). 

 

https://fvon.org/
https://github.com/metocean/moana-qc
https://oceandata.net/
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Table 6. Ranges used for the Global Range QC test for the pressure and temperature variables. The lower 
limit has only one limit for both the absolute and expected range. Data outside the expected range will 
be given a flag=3, data outside the absolute range will be given a flag=4. 

Variable Absolute/expected lower 
limit 

Expected 
upper limit 

Absolute 
upper limit 

Pressure 0 1600 2000 

Temperature -2 36 40 

 

Table 7. QC flag values and their meaning. 

QC flag value Meaning 

0 QC not performed 

1 Test passed; good data 

2 Test failed, but probably still good data 

3 Test failed, probably bad data 

4 Test failed; bad data 

5 Overwritten 

 

Discussion 
In this proof-of-concept project, we have collected temperature data across the breadth of 
Australian shelf seas revealing insights into the sub-surface structure of temperature throughout 
the water column. Comparison with the SEA-COFS ocean forecast models shows the potential for 
improving forecasts of upper ocean heat content and bottom temperatures by filling the gaps in 
observational data coverage.  FishSOOP has driven a step-change in the amount of open access 
temperature data available at low cost and provides critical information on sub-surface 
temperature metrics, essential for future proofing marine industries. 

The results of a related project show that sub-surface temperature data can be cost-effectively 
collected from fishing vessels substantially increasing the spatial coverage of oceanographic data 
and the utility of ocean circulation models (Gwyther et al. 2022, Kerry et al. 2023). Such data yields 
valuable information on climate change effects and the relationship of oceanographic variables, 
particularly temperature and depth, on the distribution and abundance of commercial fish species. 
Furthermore, all fisheries use time-series of commercial catch per unit effort (CPUE) from fishing 
logbooks as a proxy for fish abundance. Having a direct link between catch and the oceanographic 
variables that may affect catch rates at the same spatial and temporal scale, would be extremely 
valuable in better understanding this link and reducing the uncertainty of CPUE as an index of 
abundance.  

The positive reception of the trials described here was further exemplified by additional co-
investment by the fishing agencies and industry for a further 17 vessels within a year of program 
operation. This  resulted in a total of 35 vessels to the IMOS SOOP program. The simplicity, 
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reliability, and maintenance free nature of the system deployed in data collection trials is an 
attractive feature important in encouraging further participation in the FishSOOP program. 

A range of fishing methods was represented in this proof-of-concept project including: prawn 
trawling, gillnet, pelagic and demersal longlining, potting and trapping, fish-trawling, squid jigging, 
scallop dredging, and purse seine. Data acquisition included more than 1.7 million measurements 
(temperature and depth) from the sea surface to more than 1,200 m depth.  

Operation and data collection was generally problem free except for initial issues with sand and 
shell grit blocking water flow through sensors on scallop dredges and also the need to replace 
some sensors due to battery failure. There was some level of concern from a few fishers about 
position data being revealed even though publicly available data were anonymous, but this was 
able to be addressed in all cases by having a time lag before data was made publicly available.  If 
skippers remained concerned about position data, we suggested that the vessel best not be 
involved in the project, rather than compromise the spatial precision of the temperature-depth 
data. However, participating fishers were generally receptive given that their data records were 
made available to them assisting in their evaluation of environmental effects on catch success 
(particularly temperature-depth profiles). In general, the positive engagement of stakeholders 
through peak bodies and established networks with the commercial fishing sector was a key driver 
of success in these data collection trials. These networks should continue to be engaged in 
expanding the FishSOOP.   

Although participation was positive and the spatial coverage extensive, there were some issues 
emerging from the trials. Confidentiality of data remains a concern and a barrier to participation 
for a number of skippers. In relation to future participation, the trials revealed five groups of 
fishers: 

• Fishers willing to be involved and comfortable that their vessel’s precise location is 
available (anonymously) in real time (GTS, AODN);  

• Fishers willing to be involved and comfortable that their vessel’s precise location is 
available (anonymously) on the AODN Portal after a short delay (e.g. < 7 days, the time 
taken for manual QC and data to get to the AODN); 

• Fishers willing to be involved and comfortable that their vessel’s precise location is 
available (anonymously) on the AODN Portal after the fishing season is completed. These 
data could be held at the facility until the after the delay period upon consultation with the 
AODN;   

• Fishers willing to be involved but are not comfortable that their precise location is available 
but would be willing for lower resolution spatial data to be made available (anonymously) 
on the AODN Portal; and,  

• Fishers not willing to be involved. 

There is a need to convince the last three groups of fishers to be involved and that existing 
concerns can be addressed. An overarching concern is that skippers fear that others will take 
advantage of information indicating favourable fishing areas (the intellectual property of 
individuals). This can be overcome by delaying data upload to the AODN. Furthermore, the 
amount of data sent from the boat in near real time is extensive. Some vessels can complete up to 
40 sets/day. This generates lots of email and data transfer. Potential data bottlenecks may be 
addressed by specifying download frequency. Thus, skippers can choose to download data daily or 
weekly. 

Despite some barriers to participation as summarised above, extending the IMOS ships of 

opportunity program to commercial fishing vessels has been successful. A key success factor is the 
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linkage of fishing vessel monitoring capacity through enabling technology to oceanographers and 

improved ocean circulation models. All of this is mediated by trusted linkages to the commercial 

fishing sector established by decades of engagement in industry-driven fisheries research in 

Australia. Indeed, the idea for extending the ships of opportunity program followed FRDC Project 

2005/006 “The influence of environmental factors on recruitment and availability of fish stocks in 

south-east Australia”  (Knuckey et al 2010) in which it was stated that temperature-at-depth data 

was one of the most important parameters for potential inclusion in catch rate standardisations for a 

broad range of species.  A key recommendation from this project at the time was “To facilitate this, we 

would recommend that a select group of vessels continue to collect basic environmental data together 

with temperature and depth information from data-loggers placed on the fishing gear”. The current 

project realised that vision. Independent of this, Roughan designed and implemented a ground-

breaking program in New Zealand (The Moana Project 2017-2022) to develop the sensor 

technology, instrument 200 vessels and develop the initial real time data pathway. The success of 

which enabled us to progress the conversation with IMOS, who committed to the project in 2022-

2023. Since then, climate change has continued to affect beneficial uses of Australia’s living 

marine resources including commercial fishing. Further to this FRDC project 2024-012 “Capturing 

fisher ecological knowledge of climate change: a Southern and Eastern Scalefish and Shark fishery 

case study” consolidates fisher knowledge and observations collected over decades of 

involvement in fishing off Australia’s south east.  Harnessing this knowledge and observational 

capacity not only provides useful information for formal assessments (fisheries stock assessments, 

ecological models, coastal oceanography) but it directly involves the commercial fishing sector in 

formal information exchange reinforcing and consolidating relationships between fishers, 

managers, and scientists. As such, many of the barriers to participation in the FishSOOP project 

will be removed. 

An advancement following successful proof-of-concept demonstrated in the current project is 
collaboration with the global FVON community to establish real time data delivery to the global 
telecommunications system (GTS). This provides for integration of fisher data into operational 
ocean forecasts in near real time. An Australian FVON pathway to the GTS through the Australian 
Bureau of Meteorology and/or IMOS is important future work. 

The successful trials described here presents a transformational change in ocean monitoring 
capacity and in the development of informative models of ocean circulation. The availability of 
inexpensive and accurate temperature/pressure sensors linked to remote data transfer platforms 
such as commercial fishing vessels presents a cost-effective and powerful opportunity in data 
collection capacity for Australian shelf and upper-slope waters. Although installations could be 
made on very small vessels, of the ~8,000 domestic commercial fishing vessels operating around 
Australia, about 3,000 are of a size >7.5m that could safely work inshore, and ~1,800 > 12m that 
could safely deploy fishing gear across the continental shelf and upper slope with the 
temperature-depth monitoring equipment successfully trialled in the current project. There is 
obvious capacity for expansion of the project to cover seasons and regions not sampled during the 
current project.  Many of these vessels use demersal fishing gear that transits from the sea surface 
to the ocean floor multiple times a day. Many of these vessels operate up to 250 days per year. 
Such a spatially and temporally extensive data acquisition platform will illuminate the link 
between temperature, depth and the distribution, abundance and catchability of commercial fish 
species. This additional information will also provide real time evaluation of changes to 
oceanographic processes important in tuning forecasting models (meteorological, ocean 
circulation) and predictions of climate change impacts on coastal and ocean ecosystems.  
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The value of using commercial fishing vessels as an ocean monitoring platform is that they can 
considerably expand spatial and temporal coverage compared with the current monitoring 
platforms. Expansion of subsurface data acquisition will follow from anticipated further 
participation by commercial fishing vessels. For example, 50 vessels fishing 200 days each year, 
each with say 1-10 deployments of gear each day, offers at least 10,000-100,000 deployments 
annually across Australian waters (each with 1000’s of temperature/depth measurements). In 
particular, the provision of subsurface temperature data will improve the reliability of ocean 
forecasting, the validity of ocean circulation models, and understanding of climate change 
impacts.  

Looking forward, and applying the lessons learned from this project, co-investment by IMOS and 
the commercial fishing sector offers a cost-effective means of expanding subsurface data 
collection on a continuing basis. This will provide a valuable, spatially and temporally extensive 
time-series of oceanographic data hitherto unavailable. Each fishing vessel is already paying for 
fuel and crew presenting a substantial in-kind contribution to data collection. Ongoing data 
management including quality control and compatibility with the AODN can be coordinated and 
supported through IMOS building on the positive outcomes already achieved. Recognising the 
success of the pilot project IMOS have committed long term funding to the data pipeline and have 
contracted the team led by UNSW to continue running the existing program out to June 30 2027. 

Conclusion 
We have shown that engagement of the Australian commercial fishing fleet is a cost-effective data 
acquisition strategy to improve spatial coverage of subsurface temperature data particularly for 
coastal waters out to the continental shelf slope. Trials across a range of fisheries deploying 
different gears has collectively shown that robust temperature/pressure sensors can be 
successfully deployed with maintenance free data transmission capacity (to the cloud) in near real 
time (generating millions of data points including many from sparsely informed regions of 
Australia’s territorial seas). Barriers to participation including fears of disclosure of valuable 
intellectual property (preferred fishing sites) can be overcome with existing data security 
provisions and consolidation of individual records into anonymous metadata. The link to end users 
(oceanographers and forecasters) through enabling technology via participating vessels is 
reinforced with trusted agents reflecting decades of successful liaison with the Australian 
commercial fishing sector. Expanded engagement of Australian fishing vessels, given the successful 
proof-of-concept, to the IMOS ships of opportunity presents a transformational change in data 
available for integration into ocean circulation models. This is a critical opportunity to further 
develop cost-effective data acquisition at a time when climate change is threatening beneficial 
uses of Australia’s living marine resources.  

Implications and recommendations 
There are clear and attractive opportunities to expand participation of the Australian commercial 
fishing fleet in IMOS ships of opportunity program. In particular, FRDC Project 2024-012 
“Capturing fisher ecological knowledge of climate change: a southern and eastern scalefish and 
shark fishery case study” further empowers the commercial fishing sector in information gathering 
and knowledge development. Recognition of informal knowledge through such program helps 
build trusted working relationships with science end users such as the oceanographers in the 
current project. In return, fishers gain understanding of the utility of data acquisition and utility in 
ocean circulation and ecosystem models reinforcing participation. 
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Data acquisition can be extended to other parameters such as salinity with the development of 
new sensors  as well as a 2000m capable sensor in development for fisheries active in the deeper 
Southern Ocean. We are exploring these options with the manufacturer. 

Extension and Adoption 
Extension and adoption is a key component and outcome of this project. The simplicity of 
installation and operation of the monitoring system (with minimal maintenance and involvement 
of the vessel crew) is a key driver of further adoption of the data acquisition program. Additional 
participation will emerge following removal of existing barriers (including concerns over security of 
intellectual property).  

FishSOOP is now part of FVON1, an international network of projects which seek to enhance our 
understanding of the oceans through collaborations between the fishing industry and academia. 
The aim of the network is to raise the profile and impact of fishing vessel based observations, 
support existing projects, and encourage the growth of new initiatives in the areas of greatest data 
need. Key to this is understanding long-term funding, data standards, data impact, governance, 
future collaborations, and capacity building in areas without established ocean observing 
programmes. FVON has recently been endorsed as an emerging network2 by the Global Ocean 
Observing System (GOOS3), as part of the UN’s Decade of Ocean Science for Sustainable 
Development.  

Critical to the long-term funding issue, IMOS has now agreed to fund a further three years of the 
core FishSOOP project with Prof. Moninya Roughan as the Chief Investigator and University of 
NSW as the lead agency with Fishwell Pty Ltd conducting the prime liaison role with the Australian 
commercial fishing industry.  This project will run alongside IMOS’ wide range of observing 
equipment deployed throughout Australia’s vast and valuable coastal and open ocean estate. 
IMOS will continue to make all of its data openly and freely accessible to the marine and climate 
science community, other stakeholders and users, and international collaborators. IMOS is 
enabled by the National Collaborative Research Infrastructure Strategy (NCRIS4). It is operated by a 
consortium of institutions as an unincorporated joint venture, with the University of Tasmania as 
Lead Agent.  
 

Project Materials Developed 
Information exchange was an important component of this project. Accordingly, nine newsletters 
were produced and circulated over the course of the trial period (Appendix 7). 

  

 

1 FVON 
2 Three emerging observing networks join the Global Ocean Observing System | UNESCO 
3 Global Ocean Observing System – GOOS is the global home of ocean observing expertise and systematic 
coordination. 
4 National Collaborative Research Infrastructure Strategy (NCRIS) - Department of Education, Australian Government 

https://fvon.org/
https://www.unesco.org/en/articles/three-emerging-observing-networks-join-global-ocean-observing-system
https://goosocean.org/
https://goosocean.org/
https://www.education.gov.au/ncris
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Appendix 2. Project Background 
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Appendix 3. Instruction sheets. 
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Appendix 4. AODN Portal Images 
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Appendix 5. Online participant registration form. 
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Appendix 6. FishSOOP participation contract 
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Appendix 7. Project newsletters 
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