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1. Session 1 - Acoustic characterization of marine organisms 
Chairs: Laure Barbin, Geir Pedersen, Alina Wieczorek  
 

1.1. Categorization of acoustic backscatter of krill in Icelandic waters 
 

Teresa Sofia Giesta da Silva and Hildur Petursdottir 

Marine and Freshwater Research Institute, Pelagic division, Iceland. E-mail: teresa.silva@hafogvatn.is 

Krill play a crucial role in the Icelandic marine ecosystem by transferring energy from lower to higher trophic levels. 

They serve as an essential food source for commercially important fish stocks, marine mammals, and seabirds. 

Understanding the population dynamics of krill is vital, as fluctuations in their abundance can significantly affect the 

abundance and distribution of species at higher trophic levels. The difference in acoustic backscatter at 38 and 120 

kHz has proven effective in distinguishing krill from fish. In this study, krill acoustic backscatter was identified and 

automatically categorized using an acoustic feature library based on relative frequency response, utilizing the 

KORONA post-processing tool in the Large Scale Survey System (LSSS) software. Ground-truthing for capelin was 

conducted using trawl samples, while krill were sampled using Bongo plankton nets (500 μm mesh size, 0.28 m² 

net opening) equipped with strobe lights. Preliminary results will be presented, focusing on the distribution of krill 

acoustic backscatter recorded down to 300 m during spring surveys from 2011 to 2023. 

Keywords: Krill, relative frequency response, Icelandic waters 

 

 

1.2. Acoustic Backscattering from Gas and Liquid-Filled Prolate Spheroids Across a Wide Frequency 

Range and All Incident Angles: Applications in Fisheries Acoustics with Open-Source Software 
 

1Babak Khodabandeloo, 2Yngve Heggelund, 3Bjørnar Ystad, 4Sander Andre Berg marx, 5Geir Pedersen 
1Acoustics and Observation Methodologies Research Group, Institute of Marine Research, Bergen, Norway. E-

mail:  babak.khodabandeloo@hi.no 
2 NORCE Norwegian Research Centre AS, Bergen, Norway. E-mail:  ynhe@norceresearch.no 
3 NORCE Norwegian Research Centre AS, Bergen, Norway. E-mail:  bjys@norceresearch.no 
4 Department of Informatics, University of Bergen, Bergen, Norway. E-mail: sander.marx@student.uib.no 
5Acoustics and Observation Methodologies Research Group, Institute of Marine Research, Bergen, Norway. E-

mail: geir.pedersen@hi.no 

 

Prolate spheroid is an important scattering model in fisheries acoustics. Among the few geometries with analytical 

scattering solutions, prolate spheroid is perhaps the best representative models for fish body or its swimbladder, 

the dominant scattering organs. Despite the well-established mathematical formulation for exact solution of 

scattering from prolate spheroids, solving these equations are challenging, especially at high frequencies (small 

wavelength compared to scatterer dimensions). The initial challenge is the difficulty in calculating prolate 

spheroidal wave functions (PSWFs), special functions that arise in solving the Helmholtz equation in prolate 

spheroidal coordinates. Other challenges include handling numerical overflow and underflow, determining how to 

truncate the infinite series arising in the solution, and solving ill-conditioned systems of equations. 

We have addressed these issues and provided a model in an open-source software package developed using 

Python and Fortran, offering stable and precise solutions for both gas- and liquid-filled prolate spheroids. The 

model is valid across all incident angles and for ℎ𝑠(= 𝜋𝑓𝑑/𝑐𝑠) values up to at least 173 and 230 for gas- and 

liquid-filled prolate spheroids, respectively, where 𝑑 [m] is the focal length and 𝑐𝑠 [m/s] is the sound speed in the 

prolate spheroid. The calculated backscattering results for aspect ratios (i.e., the ratio of the semi-major to semi-

minor axis of the prolate spheroid) up to 10 are benchmarked against those estimated using finite element 

methods (FEM). Additionally, we have optimized the script for improved performance. 

 

mailto:babak.khodabandeloo@hi.no
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Keywords: Target Strength modelling, Prolate spheroid, Fluid-filled, Wideband 

 

1.3. Integrating Bottom-Mounted Echosounders and eDNA to optimise Sandeel Monitoring 

 

Irene Parmentier, Elisabeth Debusschere, Arienne Calonge, Sofie Derycke, Annelies De Backer 

Flanders Research Institute for Agriculture, Fisheries and Food  (ILVO), Jacobsenstraat 1, Ostend, Belgium. E-

mail: irene.parmentier@ilvo.vlaanderen.be 

Flanders Marine Institute (VLIZ), Jacobsenstraat 1, Ostend, Belgium 

 

Sandeels (Ammodytidae) are considered key species in marine ecosystems serving as an important link between 

lower and higher trophic levels. However, their spatial distribution and the factors influencing their habitat use 

remain poorly understood.  Their patchy distribution, coupled with their unique life style—spending part of their time 

buried in the sediment and part in the water column—makes accurate monitoring difficult. This study explores the 

combined use of splitbeam bottom-mounted echosounders and environmental DNA (eDNA) to improve sandeel 

detection and quantification. 

Acoustic backscatter datasets from sandeel-rich regions in the Belgian part of the North Sea (BPNS) are analyzed 

using Echoview software to detect single targets and schools. These detections are examined for variability in target 

strength (TS) and volumetric backscattering strength (Sv) across a frequency range around 200 kHz, alongside 

morphometrics and spatiotemporal dynamics. Machine learning techniques will then be leveraged to automate 

classification and improve accuracy. While acoustics offer broad temporal coverage and real-time data, eDNA 

provides high taxonomic resolution and may help resolve acoustic ambiguities. With this interdisciplinary approach, 

we aim to establish an optimal sandeel monitoring strategy for the BPNS while deepening our understanding of 

their spatial and temporal habitat dynamics. 

 

Keywords: Sandeel, bottom-mounted echosounders, echoview, target classification, eDNA, quantitative 
monitoring strategy 
 
 
1.4. An envelope-based acoustic classification method for krill in the California Current  

 
1Juan P. Zwolinski, 2Alice Beittel, 2Josiah Renfree, 2Kevin Stierhoff, 3David A. Demer 

1University of California Santa Cruz, Santa Cruz, CA, USA. E-mail:  jzwolins@ucsc.edu 
2Southwest Fisheries Science Center, La Jolla, CA, USA. E-mail:  Alice.Beittel@noaa.gov 
2Southwest Fisheries Science Center, La Jolla, CA. USA. E-mail:  Josiah.Renfree@noaa.gov 
2Southwest Fisheries Science Center, Santa Cruz, CA. USA. E-mail: Kevin.Stierhoff @noaa.gov 
3NOAA Fisheries, Office of Science and Technology, Silver Spring, MD, USA. E-mail: David.Demer@noaa.gov 

 

Krill, encompassing a range of euphausiid species, play a crucial role in all marine ecosystems by linking primary 
production to higher trophic levels. Krill distribution and abundance can be monitored reliably and efficiently using 
active acoustic methods, provided that krill echoes are adequately detected. Most commonly used algorithms for 
detecting krill echoes involve empirical filters based on the volume backscattering strength (SV) spectra of krill 
aggregations. In this study, we introduce a novel method of krill echo classification using polynomial relationships 
between multi-frequency SV differences. Unlike the traditional Sv-differencing, our method accounts for significant 
correlations between pairs of Sv-differences, which enables more accurate classification of krill echoes. The new 
filter conforms closely to the multidimensional space of Sv-difference observations, which also improves the 
rejection of non-krill echoes. We compare the specificity and sensitivity of this new filter to that of existing methods, 
and demonstrate its enhanced performance. 
 
Keywords: Echo-classification, Fisheries Acoustics, Plankton 

mailto:irene.parmentier@ilvo.vlaanderen.be
mailto:Alice.Beittel@noaa.gov
mailto:Josiah.Renfree@noaa.gov
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1.5. Acoustic Discrimination of Herring and Sprat Aggregations  

 
A. Żytko1, N. Gorska2, D. Chu3, and B. Schmidt4 

1Institute of Oceanology PAS, Powstańców Warszawy 55, 81-712 Sopot, Poland, azytko@iopan.pl; 
2Institute of Oceanology PAS, Powstańców Warszawy 55, 81-712 Sopot, Poland, gorska@iopan.pl;  
3Northwest Fisheries Science Center, National Marine Fisheries Service, National Oceanic and Atmospheric 

Administration, 2725 Montlake Boulevard East, Seattle, Washington 98112, USA, dezhang.chu@noaa.gov;  
4National Marine Fisheries Research Institute, ul. Kołłątaja 1, 81-332 Gdynia, Poland, bschmidt@mir.gdynia.pl; 

 

Reliable hydroacoustic classification and discrimination of marine organisms species is often a challenge, 

especially in case of their similar backscattering properties, such as for Baltic herring and sprat. The aim of this 

study was to create a tool for hydroacoustic classification of fish schools as monospecies (herring or sprat) or 

multispecies aggregations in the Southern Baltic Sea. To achieve this, an artificial neural network for semantic 

segmentation of an image was applied to the analysis of echograms with schools of herring and sprat obtained at 

two different frequencies: 38kHz and 120 kHz. The data were collected during the standard hydroacoustic 

assessment of Baltic herring and sprat biomass in Baltic International Acoustic Surveys cruises. Only filtered signals 

coming from schools were used in the classification. The network was trained on hydroacoustic data collected just 

before trawling, with training labels based on biological data from hauls.. As a result, the trained network allows us 

to determine the probability of assigning each pixel of the echogram to one of the classes. 

Keywords: backscattering, neural network, frequency response, Baltic herring and sprat 

 

2. Session 2 - Acoustic methods to characterize populations, 

ecosystems, habitat, and behavior 
Chairs: Laure Barbin, Geir Pedersen, Alina Wieczorek   
 

2.1. Pacific warm pool ecosystem characterized with hull-mounted acoustics and environmental 

variables 

1Laure Barbin, 2Christophe Menkes, 3Anne Lebourges-Dhaussy, 4Aurore Receveur, 3Jérémie Habasque, 1Valérie 

Allain 
 

1 OFP/FAME Division, Pacific Community, Noumea, New Caledonia. laureb@spc.int, valeriea@spc.int  
2 ENTROPIE, IRD, Univ. de La Réunion, CNRS, Ifremer, Univ. de la Nouvelle-Calédonie, Noumea, New Caledonia. 

christophe.menkes@ird.fr  
3 LEMAR, Univ Brest, CNRS, IRD, Ifremer, Plouzané, Technopole Brest-Iroise, France. 

anne.lebourges.dhaussy@ird.fr, jeremie.habasque@ird.fr  
4 MARBEC, University of Montpellier, CNRS, Ifremer, IRD, Montpellier, France. aurore.receveur@ird.fr  

 

The western equatorial Pacific Ocean is characterized by a unique ecosystem, featuring warm and fresh sub-

surface water masses known as the warm pool. On the eastern side, the warm pool meets cooler, saltier waters 

from the equatorial upwelling, and its position shifts with the large-scale ENSO climatic oscillation. This ecosystem 

is critical for tuna fisheries, with over 90% of skipjack catch located within the warm pool. Despite its importance, 

the structure of the warm pool ecosystem, particularly in relation to tuna prey and lower trophic levels, remains 

poorly understood. This study used hull-mounted acoustic data to describe micronekton distribution in the western 

and central tropical Pacific Ocean and to investigate the structure of mid-trophic levels within the warm pool and 

surrounding ecosystems. Over five surveys, ranging from the warm pool to the equatorial upwelling, we identified 

mailto:bschmidt@mir.gdynia.pl
mailto:laureb@spc.int
mailto:valeriea@spc.int
mailto:christophe.menkes@ird.fr
mailto:anne.lebourges.dhaussy@ird.fr
mailto:jeremie.habasque@ird.fr
mailto:aurore.receveur@ird.fr
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distinct micronekton ecosystems using clustering algorithms on hull-mounted acoustics. The depth of scattering 

layers within each ecosystem was extracted and examined in relation to environmental parameters (temperature, 

salinity, fluorescence, oxygen), as well as current measurements from ADCP. We then described the specific 

characteristics of the warm pool ecosystem and the coherence between the structure of mid-trophic levels and 

environmental variables. 
 

Key words:  Micronekton, Warm pool, Mesopelagic, Clustering, Mid-trophic level 

 

2.2. Monitoring the effects of a storm on near-surface anchovy using a glider-mounted echosounder 

1*Guillermo Boyra, 1Guy-Aurele Fievet, 1Ivan Manso, 1Bea Sobradillo and 1Ainhoa Caballero 
1AZTI, Marine Research, Basque Research and Technology Alliance (BRTA). Pasaia, Spain. E-mail:  

gboyra@azti.es 

 

Juvenile anchovy in the Bay of Biscay perform a gradual migration from the shelf waters to the coast in autumn. 

This migration occurs gradually in periods of meteorological stability. However, it has been hypothesized that after 

the autumn storms that mark the arrival of winter, the juvenile population abruptly accelerates its migration, causing 

juveniles to concentrate in coastal waters. In 2022, a conventional trawl-acoustic methodology of the JUVENA 

campaign was combined with an acoustic monitoring conducted from a glider. The glider, equipped with a CTD and 

an echosounder, traveled through a transect perpendicular to the coast. The experiment coincided with the arrival 

of an intense storm, allowing to obtain acoustic recordings of anchovy and hydrological conditions before and after 

the storm. The spatially extensive trawl-acoustic data combined with the temporally extensive data from the glider 

showed how the storm reinforced anchovy migration towards the coast. Moreover, a downwelling event was 

detected by the glider. The glider proved valid for sampling under rough climate conditions. However, bathymetries 

shallower than 80 m were not sampled for safety reasons, thus preventing us from locating the coastal end of the 

anchovy distribution and limiting the reliability of the study.  

 

Keywords: Engraulis encrasicolus, glider, acoustics 

 

2.3. Bottom-mounted echosounders shed light on pelagic fish in the Belgian part of the North Sea (BPNS) 

1Arienne Calonge, 2Patricia Navarro-Gonzalez, 3Hanneloor Heynderickx, 4Bram Conings, 5Carlota Muñiz, 
6Elisabeth Debusschere 
1Flanders Marine Institute (VLIZ), Ostende, Belgium. E-mail:  arienne.calonge@vliz.be 
2Ghent University, Ghent, Belgium. E-mail: patricia.navarro.gonzalez@imbrsea.eu 
3Flanders Marine Institute (VLIZ), Ostende, Belgium. E-mail:  hanneloor.heynderickx@vliz.be 
4Flanders Marine Institute (VLIZ), Ostende, Belgium. E-mail : bram.conings@vliz.be 
5Flanders Marine Institute (VLIZ), Ostende, Belgium. E-mail: carlota.muniz@vliz.be 
6Flanders Marine Institute (VLIZ), Ostende, Belgium. E-mail: elisabeth.debusschere@vliz.be 

 

Five bottom-mounted split-beam echosounders (Simrad WBAT) with upward-facing transducers (70 and 200 kHz) 

have been deployed across the Belgian part of the North Sea (BPNS) since 2023. Within the context of the BAR 

(Brexit Adjustment Reserve) project, we aimed to detect and characterize schools of pelagic fish based on their 

size, depth, aggregation and presence throughout the 24-hour diel period. Echoview software was used to detect 

and characterize targets from both frequencies. The BPNS is characterized by strong tidal action, which often 

resulted in significant backscatter from entrained air bubbles, complicating the detection of fish schools. An 

entrained air boundary line was created through averaging and thresholding, effectively separating fish schools 

from entrained air bubbles. Analysis revealed a higher detection rate of schools during daylight hours (15-34% 

detection positive hours, DPH) compared to nighttime (6-17% DPH) across all stations. To infer possible species 

mailto:gboyra@azti.es
mailto:arienne.calonge@vliz.be
mailto:patricia.navarro.gonzalez@imbrsea.eu
mailto:hanneloor.heynderickx@vliz.be
mailto:bram.conings@vliz.be
mailto:carlota.muniz@vliz.be
mailto:elisabeth.debusschere@vliz.be
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of detected schools, an acoustic pelagic trawl survey was conducted in December 2023. Herring, pilchard, whiting 

and mackerel constituted 95% of the total catch weight during the survey. 

The semi-continuous data generated from bottom-mounted echosounders offer insights into the distribution of 

pelagic fish, providing high temporal coverage that will benefit stakeholders engaged in monitoring pelagic fish. 

Keywords: echosounder, trawling, school detection, entrained air, bottom-mooring, school characterization 

 

2.4. Decadal spatiotemporal distribution of anchoveta (Engraulis ringens) in the Peruvian marine 

ecosystem between 1985-2024 

1aPedro Ramiro Castillo, 1Han Xu, 1Gustavo Cuadros, 1Daniel Grados, 1Carlos Valdez, 1Rodolfo Cornejo and 
1Marissela Pozada 
 

1 Instituto del Mar del Perú (IMARPE). Esq. Gamarra and General Valle s/n. Chucuito. Callao. Perú. 
a Correspondence from the author: ramirocasti@gmail.com 

 

Our analysis examined the decadal relationship between anchoveta and the Pacific Decadal Oscillation index in 

the Peruvian marine ecosystem. The acoustic data were obtained from Pelagic Resources Assessment 

Hydroacoustic Surveys conducted by the Instituto del Mar del Peru, while oceanographic data came from satellite 

images of sea surface thermal anomalies between 1985 and 2024. Results showed that during cold decadal 

periods, anchoveta were found a little far from the coast, concentrated mainly in the central-northern region. In 

warm decadal periods, they were closer to the coast and with greater abundance towards the central zone. An 

exception was the 1985-1988 warm period, when anchoveta distribution was wide and generally dispersed. The 

biomass trend was negative in warm decadal periods and positive in cold decadal periods, influenced by the El 

Niño events: 1997-98 and 2015-16, with a decrease in biomass recorded in 1998 and 2015. The last cold period 

(2017-2024) was influenced by the warm year of 2023. Between 2000 and 2024, anchoveta biomass averaged 

8.26 million tons, with an average biomass of 7.46 million tons for the north-central region between 2004-2024. 

Keywords: Decadal spatial distribution; Distribution and concentration; Oceanographic environmental dynamics; 

Biomass estimation 

 

2.5. A review of multifrequency split-beam applications to aquatic ecosystem science 

1David A. Demer 
1NOAA Fisheries, Office of Science and Technology, Silver Spring, MD. E-mail: david.demer@noaa.gov 

 

Biplanar split-beam processing of echosounder data facilitates coherent-phase detections of scatterers and 

estimates of their three-dimensional positions within the acoustic beam. This processing is robust when the phase 

is coherent across a range of wavelengths. Target scatterers may be biotic or abiotic, entire individuals or 

aggregations of animals, or facets of animals or the seabed. The three-dimensional positions of coherent-echo 

samples are compensated for transducer location and motion, and located in geographic coordinates. The sample 

intensities are compensated for beam directivity and propagation loss. These data are used to estimate fish 

aggregation shapes, densities, abundances, and behaviours, and to simultaneously detect and classify echoes 

from animals and the seabed. These data are used to improve estimations of seabed depth; sub-beam slope, 

hardness, roughness and lithology; and the height of the unresolved boundary region, the so-called dead zone, for 

each transmission and beam. These approaches are also applied to data from a swath of split-beams spanning a 

range of frequencies, i.e., from the Simrad ME70, to provide more classification and measurement possibilities. 

 

 

mailto:ramirocasti@gmail.com
mailto:david.demer@noaa.gov
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2.6. Herding of Antarctic krill (Euphausia superba) inside a trawl 

1Laura Diernæs, 2Bjørn A. Krafft, 1Ludvig Ahm Krag, 1Bent Herrmann, 3Stefan Neuenfeldt3, Asbjørn Christensen3, 
1*Junita Diana Karlsen 
1National Institute of Aquatic Resources (DTU Aqua), Technical University of Denmark, Hirtshals, Denmark. E-

mail:  juka@aqua.dtu.dk 
2Institute of Marine Research (IMR), Bergen, Norway 
3National Institute of Aquatic Resources (DTU Aqua), Technical University of Denmark, Lyngby, Denmark 

 
The catch efficiency of a fishing gear depends on the design of the gear and the species-specific behaviour, i.e., 
responses to stimuli from gear components and ability and inclination to escape. The Antarctic krill (Euphausia 
superba) fishery is the largest in the Southern Ocean. In a scientific macroplankton trawl, we placed a downward-
facing 333 kHz and an upward-facing 70 kHz split-beam echosounder just behind the fishing circle during fishing 
off South Orkney Islands. In observations from six hauls, it was possible to track 264 and 237 individual krill from 
the 333 kHz and 70 kHz echosounder, respectively, in the 6 m high trawl mouth. Krill of 3-5 cm body length were 
actively moving away from the netting panels of the trawl. In the centre of the trawl body their movements were 
random. Their swimming speed was similar irrespective of their swimming direction. This pattern was consistent 
for both the upper and lower half of the trawl. Thus, krill herding leads to lower krill densities close to the netting 
panels. The detailed behavioural description obtained, highlights the benefits of using split-beam acoustics to gain 
knowledge of fish responses to fishing gear in dark and turbid waters where camera observations are limited.  
 
Keywords: narrowband split-beam, single target tracking, pelagic trawl, krill survey, crustacean behaviour, trawl 

mouth 

 
2.7. Fine-Scale Variability in Prey Distribution and Its Influence on Goose-beaked Whale Presence in 

Southern California 

1Shannon M. Dolan, 1Jennifer S. Trickey, 1Lauren M. Baggett, 2David A. Demer, 3Ana Širović, 4Joseph D. Warren, 
1Simone Baumann-Pickering 
 

1Scripps Institution of Oceanography, La Jolla, USA.  
2NOAA Fisheries-Office of Science and Technology, Silver Spring, MD USA 
3Trondhjem Biological Station, Norwegian University of Science and Technology, Trondheim, Norway 
4School of Marine and Atmospheric Sciences, Stony Brook University, Southampton, USA 

E-mail: shdolan@ucsd.edu 

 

Goose-beaked whales (Ziphius cavirostris; Zc) use echolocation to forage on patchily distributed deep-
sea squid. Zc exhibit a flight response to naval sonar, potentially displacing them from optimal foraging 
habitats. This displacement could result in significant energetic costs, as nearby habitats may have 
reduced prey availability. To assess the impact of naval sonar on Zc foraging behavior, we first examine 
the physical factors driving predator-prey dynamics. We hypothesize that deep-sea squid are attracted to 
warmer water advected into the deep sea by surface mesoscale oceanographic features. Warmer waters 
may stimulate cephalopod metabolic rates, providing an advantage given their semelparous life history 
strategy. Additionally, mesoscale features interacting with steep bathymetry may aggregate prey, 
increasing prey densities available to Zc during deep dives. We tested this by collecting both active and 
passive acoustic data at three Southern California submarine canyons from 2017 to 2022. Passive 
acoustic data revealed Zc presence across all years, with lower presence in late summer and early fall, 
varying by site. Each site had unique environmental conditions and prey fields, resulting in differing Zc 
foraging patterns. These findings suggest there are distinct prey communities in Southern California, and 
displacement from sonar could alter prey availability and Zc foraging success. 
 
Keywords: Multi-site, multi-year acoustic ecological time series 

mailto:juka@aqua.dtu.dk
mailto:shdolan@ucsd.edu
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2.8. Sensor fusion for rapid biomass estimates of Calanus sound scattering layer 

1Muriel Dunn, 1Ralph Stevenson-Jones, 1Emlyn Davies, 1Raymond Nepstad, 1Ute Brönner. 

 
1Sintef Ocean, Brattørkaia 17c, Trondheim, Norway,  

 

Rapid and automated estimates of zooplankton biomass within a sound scattering layer could validate 
satellite observations, optimize catch potential for Calanus finmarchicus harvesters and provide an 
indicator for ocean health. Instruments commonly used for non-lethal monitoring of zooplankton in the 
ocean, namely acoustics and optical sensors, each have inherent strengths and weaknesses. Utilizing 
both methods together leverages the advantages of each whilst minimizing each sensor’s limitations. We 
developed a near real-time sound scattering layer (SSL) detector based on thresholding and mathematical 
morphology of echograms. A detected SSL triggers a submersible platform mounted with an optical 
sensor to investigate the SSL for a size and composition estimate of the particles. This data pipeline is 
instrument- and platform agnostic. We will present two case studies: the first with a marine observatory 
buoy with a profiling frame, and the second with an uncrewed surface vehicle and an autonomous 
underwater vehicle. We present results for the data pipeline tested for sound scattering layers dominated 
by Calanus finmarchicus where a sound scattering model is used to estimate the target strength of the 
average copepod detected for a rapid biomass estimate. The solution is planned to be leveraged in a 
Digital Twins of the ocean demonstrator for plankton monitoring 
 
Keywords: optical imaging, echosounder, sensor fusion, ocean monitoring, digital twins of the ocean 

 

2.9. Follow the Fish 

Stéphane Gauthier, Gennavieve Ruckdeschel, Chelsea Stanley 

Fisheries and Oceans Canada, Institute of Ocean Sciences, Sidney, British Columbia, Canada. E-mail:  

stephane.gauthier@dfo-mpo.gc.ca 

 

West Coast Vancouver Island (WCVI) Chinook salmon are of conservation concern, with high mortality thought to 

occur during their early marine phase, spent largely in coastal areas. Follow the Fish is an integrated assessment 

and monitoring program to track juvenile fish throughout their first year at sea and to assess conditions that may 

affect their survival. The program includes a wide array of sampling efforts, such as purse seining, micro-trolling, 

e-DNA and fit-chips, zooplankton and oceanography, as well as biotoxin and contaminants. As part of this 

integrated monitoring, acoustic methods are used on several fronts, including the deployment of autonomous multi-

frequency echosounders to obtain high-resolution temporal and vertical data on salmon and salmon prey. These 

acoustic data are also used to document and quantify near-surface predation events on juvenile salmon, particularly 

from diving birds. Locations of the instruments are carefully selected to complement and build on current and 

projected sampling efforts in the area. These projects also leverage a number of mobile surveys off WCVI that have 

(and continue) to collect acoustic data. These data are being used to build time-series of euphausiid and forage 

fish distribution, as well as adult Chinook salmon detections along the coast. 

Keywords: Autonomous echosounder, juvenile salmon, predation, time-series 

 

2.10. Omnidirectional sonar helps to understand anchovy behavior in the Northern Humboldt Current 

System 

1,2Daniel Grados, 3Martin Santivañez, 4Mariano Gutierrez, 1Luishiño Solis, 5Salvador Peraltilla, 1Ramiro Castillo, 

mailto:stephane.gauthier@dfo-mpo.gc.ca
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1Marissela Pozada-Herrera, 6Hector Peña 

 
1Marine Institute of Peru, Callao, Peru. E-mail:  dgrados@imarpe.gob.pe 
2National University of Engineering. Lima, Peru. 
3COPEINCA, Lima, Peru. 
4Humboldt Institute of Marine and Aquaculture Research, Lima, Peru. 
5National Fisheries Society (ANP), Lima, Peru.  
6Institute of Marine Research, Bergen, Norway.  

Peruvian anchovy (Engraulis ringens) is a key species in the Northern Humboldt Current System, being a medullar 

component in food webs and playing a crucial role in the fishing industry. Its distribution and behaviour are 

influenced by environmental factors and fishing pressure. Understanding school dynamics could help to improve 

stock assessment strategies, optimize fishing operations, and minimize the environmental impact of extraction 

activities. In that sense, the goal of this study is to describe the behaviour of anchovy schools in the Peruvian marine 

ecosystem during the hydroacoustic survey of summer 2024. Real-time information of schools (such as swimming 

direction and speed) was obtained from data collected by an omnidirectional sonar SX-90 (tilt: 7°, Frequency: 24 

kHz, range: 500 m). Our results reveal strong variability in swimming direction, but with a pattern in direction to the 

coast (80°). Average swimming speed of schools (~0.7 m s-1) was coherent with that published for E. ringens in 

Peruvian Sea. These findings are essential for understanding the spatial dynamics of the anchovy in summer, 

providing key information for fisheries management and stock assessment 

Keywords: Anchovy, omnidirectional sonar, Northern Humboldt Current System 

 

2.11. EK80 transducers calibration within [4-20]°C temperature range and [1-400] bar pressure range  

1Naig LE BOUFFANT, 1Laurent BERGER Julien LEGRAND, Marie-Noelle FABRE 
1IFREMER, CS 10070 - 29280 Plouzané, France. 
1IFREMER, CS20 330 - 83507 La Seyne-sur-Mer, France. 

 E-mail:  naig.le.bouffant@ifremer.fr 

 

IFREMER is led to deploy EK80 equipments in different deep waters conditions, recently down to 500m depth for 

New Caledonia seamounts observatories, or with 2500m Ariane and 6000m depth capable Victor ROVs in the 

framework of the national DeepSea’nnovation project. Echosounder calibration is necessary to perform quantitative 

analysis of collected data, and is not always convenient to achieve in-situ. To provide a general calibration gain 

behaviour in various conditions, ES70-7CD, ES70-7CDR 6k and ES200-7CDK 6k transducers and their electronics 

were immerged in the Ifremer hyperbaric chamber in Brest, with temperature control. Measurements of a calibration 

sphere were obtained over different pressure cycles ranging from 1 to 400 bars and temperature cycles ranging 

from 5 to 20° Celsius. Data analysis and resulting observation of transducers behaviour are presented. 

 

2.12.  Echoscape - Analysis of the multifrequency zooplankton backscattering seascape of the South 

Adriatic Sea  

Samuele Menicucci1,2, Antonio Palermino1, Greta di Martino1,2, Ilaria Biagiotti1, Giovanni Canduci1, Andrea De 

Felice1, Iole Leonori1 

1CNR-IRBIM, Ancona, Italy.  
2University of Bologna, Bologna, Italy 

E-mail:  samuele.menicucci@irbim.cnr.it 

 
Acoustic data were recorded in the South Adriatic Sea during the Mediterranean Acoustic Survey (MEDIAS) using 
an EK80 echosounder at four frequencies (38, 70, 120, and 200 kHz), alongside zooplankton sampling with a WP2 
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net and CTD casts. These data were analysed to describe the spatial variation of the sound scattering layer and 
the factors that might influence their distribution.  MVBS and NASC were extracted in the water column, without a 
minimum Sv threshold. The NASC at 38 kHz showed the strongest correlation (Rho = 0.80) with zooplankton 
biomass. Therefore, this frequency was selected to assess the vertical variability of MVBS across all stations, linking 
it with the environmental variables. NASC and biomass correlated positively with chlorophyll, oxygen, and salinity, 
and negatively with temperature. PERMANOVA analysis revealed significant differences in relative frequency 
responses across depth strata, likely due to planktonic community variations. MVBS at 38 kHz was positively 
correlated with temperature and N2 (buoyancy frequency), suggesting aggregation near the pycnocline. Chlorophyll 
correlations varied, indicating potential zooplankton predation effects at low chlorophyll levels and excess primary 
production at high levels. 
 
Keywords: Sound scattering layers, Zooplankton, Acoustic Backscattering, Adriatic Sea, Ecosystem variables.  
 

 

2.13. Automated detection and tracking of fish in Scottish rivers using ARIS sonar data 

1Roland Proud, 2Sean Robertson, 3Jon Emery, 4Marcus Walters, 3Chris Conroy, 5Carl Donovan. 
1 Cupar Analytics Ltd, Cupar, Scotland. E-mail:  roland.proud@cuparanalytics.com 
2 Fisheries Management Scotland, Edinburgh, UK 
3 Atlantic Salmon Trust, Bridge of Earn, Scotland. 
4 The Deveron, Bogie and Isla Rivers Charitable Trust, Huntly, Scotland. 
5 DMP Statistical Solutions UK Ltd, St Andrews, Scotland.  

 

Monitoring fish populations is critical for effective fisheries management, particularly for species such as Atlantic 

salmon that are classified as endangered by the IUCN and play an important ecological and economic role in 

Scotland’s river systems. In this study, a framework was developed to detect and track moving objects in ARIS 

Explorer 1800 sonar data (collected at sites on the River Deveron and Laxford), classify tracks as either fish or non-

fish and perform a movement analysis to evaluate upstream and downstream fish counts. A random forest model 

was trained to distinguish fish from non-fish across sites. Model performance was significantly better for upstream 

fish than downstream fish, likely due to differences in fish behaviour, movement speed and track integrity. Model-

based fish counts of upstream and downstream movements differed on average from annotated fish counts by 

2.32% and 2.53% respectively but percentage errors were much higher when evaluated at daily time intervals 

(11.6% and 31.9% for upstream and downstream fish respectively). The methods developed in this study provide 

a framework for automated fish monitoring in rivers using sonar data, reducing the need for manual data processing. 
Future refinements include improved downstream tracking and classification, shoal detection, and species 

classification. 

Keywords: ARIS imaging sonar, fish tracking, river ecosystems, Atlantic salmon, fisheries management, machine 

learning 

 

2.14. Bridging the gap in fish data time series in offshore wind farm wake areas using seabed multi-

instrument platforms 

 
1Julie Salvetat, 2Beth Scott, 3Juliane Wihsgott, 4Charlotte Williams, 5James Waggitt, 6Rory O’Hara Murray, 
7Jeroen Van Der Kooij,1Benjamin Williamson 
 

1UHI North, West and Hebrides, Thurso, UK. julie.salvetat@uhi.ac.uk, benjamin.williamson@uhi.ac.uk  
2University of Aberdeen, Aberdeen, UK. b.e.scott@abdn.ac.uk 
3Plymouth Marine Laboratory, Plymouth, UK. jwi@pml.ac.uk  
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4National Oceanography Centre, Liverpool, UK. chwill@noc.ac.uk 
5University of Bangor, Bangor, UK. j.waggitt@bangor.ac.uk  
6Marine Directorate - Scottish Government, Edinburgh, UK. rory.Murray@gov.scot  
7Centre for Environment, Fisheries and Aquaculture Science (CEFAS), Lowestoft, UK 

jeroen.vanderkooij@cefas.gov.uk 

 

Understanding how offshore wind farms (OWFs) influence fish distributions is critical for assessing ecosystem 

impacts. This study presents findings from the PELAgIO project seabed-mounted active acoustic deployments at 

the Seagreen Offshore Wind Farm (Scotland) in the seasonally stratified region of North Sea, investigating 

measurements in the turbine wind and tide wakes across seasons. 

Upward-facing WBAT EK80 echosounders (38, and 200 or 120 kHz) were deployed with ADCPs, CTDs, and 

fluorometers to capture high-resolution temporal patterns of fish behaviour and environmental drivers. A bi-

frequency classification approach, based on Sv thresholding, distinguished three fish categories: (1) fish with 

swimbladders, (2) fish without swimbladders, and (3) single targets with strong backscatter at both frequencies. 

Echometrics (NASC, centre of mass, index of aggregation) were calculated to quantify temporal patterns in the 

vertical distribution of classified fish echoes. 

Wavelet analysis decomposed acoustic signals to detect dominant temporal patterns in these metrics. Results 

highlight strong diel vertical migration, tidal periodicities, and a temporal link between fish distributions and 

phytoplankton blooms. 

This study demonstrates the effectiveness of stationary echosounders for understanding fish behaviour in OWF 

environments. The approach provides valuable insights into temporal dynamics, advancing acoustic monitoring 

techniques for assessing anthropogenic impacts on marine ecosystems. 

.Keywords : Offshore wind, fish behaviour, wavelet analysis, bi-frequency classification, environmental drivers, 

echometrics 

 

2.15. Charactering and monitoring, a large, unique and enigmatic fish spawning aggregation in the deep 

sea 

1Ben Scoulding, 1Carlie Devine, 1Franziska Althaus, 1Jess Farley, 1Bruce Deagle, 1Bec Gorton, 1Ryan Downie, 
1John Pogonoski, 3Sven Gastauer, 2Natalie Bool, 4Pablo Escobar-Flores, and 1Alan Williams 

 
1CSIRO, Hobart, Australia. 
2Park Australia, Kingston, Australia. 
3Thunen Institute, Bremerhaven, Australia. 
4NIWA, Wellington, New Zealand. 

    E-mail:  ben.scoulding@csiro.au 

Marine protected areas are crucial for conserving marine biodiversity, yet less than 3% of the world’s oceans are 

fully protected. Australia, with the third-largest Exclusive Economic Zone, plays a key role in deep-sea conservation, 

with 82.2% of its marine park area lying deeper than 1,000 metres. However, the country lacks long-term monitoring 

of deep-sea ecosystems, presenting an opportunity to enhance conservation efforts. Patience Seamount, located 

within the Huon Marine Park off Tasmania, was heavily impacted by fishing but is now a critical conservation site. 

It hosts the world’s only known spawning aggregation of deep-sea basketwork eels (Diastobranchus capensis), a 

unique ecological phenomenon. Previous studies confirmed the aggregation but left unanswered questions 

regarding biomass, spawning duration, and population connectivity. This study uses multiple lines of evidence 

including acoustics and optics to characterise the temporal and spatial extent of the aggregation and provide the 

first comprehensive data on the spawning ecology of D. capensis at Patience Seamount, contributing to global 

conservation discussions.. 

mailto:chwill@noc.ac.uk
mailto:j.waggitt@bangor.ac.uk
mailto:rory.Murray@gov.scot
mailto:jeroen.vanderkooij@cefas.gov.uk
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Keywords: Acoustics, optics, basketwork eels, spawning ecology, conservation 

 

2.16.  Preliminary results on fish behaviour in the mouth of a deep-water shrimp (Pandalus borealis) trawl 

Kjetil Gjeitsund Thorvaldsen1, Junita Diana Karlsen2 

1 National Institute of Aquatic Resources (DTU Aqua), Technical University of Denmark, Lyngby, Denmark 
2 National Institute of Aquatic Resources (DTU Aqua), Technical University of Denmark, Hirtshals, Denmark 

kjgth@aqua.dtu.dk 

 

Knowing fish behaviour inside commercial trawls is crucial in both relation to efficient capture and selectivity. New, 

acoustic technology enable detailed observations of animals in deep, dark and turbid waters. Split beam 

echosounders are capable to provide three-dimensional target tracking data of individual fishes inside the trawl  

We mounted a Wideband Autonomous Transceiver (WBAT), which is a subsea transceiver, behind the headline of 

two commercial deep-water shrimp (Pandalus borealis) trawls. It was connected to a 120 kHz transducer that with 

an 18-degree beam angle mounted dorsally in the trawl mouth towards the seabed area just ahead of the 

groundgear. Data was collected in March and September 2024 with both day and night hauls, with a pingrate of 2 

Hz. Shrimp and fish catches were collected in different codends.  

The fish catch consisted of both species groups with (mainly gadoids and herring) and without (flatfish, 

elasmobranchs) a swimbladder. Over 30.000 tracks of individual fish were extracted from 10 hauls. Tracks for 

analysis contained on average 7 pings (range: 4 – 200 pings). The mean verticle displacement of tracks was 0.59 

m (range +8 to -8 m). Most individuals had an upward trajectory (89.2%). Preliminary results from explorative 

investigations will be presented.  

. 

Keywords: Selectivity, target tracking, behaviour, catch technology, WBAT 

 

2.17. Effects of diel behavior on the accuracy and efficiency of acoustic-trawl surveys of small pelagic 

fishes off Northwest Mexico 

1Juan Roberto Felipe Vallarta-Zárate, 2Mario Vásquez-Ortiz, 3*David A. Demer, 4Juan P. Zwolinski, 5Felipe 

Amezcua, and 2R. Isaac Rojas-González 

1Posgrado en Ciencias del Mar y Limnología, Universidad Nacional Autónoma de México. Avenida Ciudad 

Universitaria 3000, C.P. 04510 Coyoacán, Ciudad de México, México, E-mail: jrvallarta@gmail.com 
2Instituto Mexicano de Investigación en Pesca y Acuacultura Sustentables. Av. México, no. 190 Col. Del Carmen, 

C.P. 04100. Ciudad de México, México 
3NOAA Fisheries, Office of Science and Technology, 1315 East-West Highway 12th Floor Silver Spring MD 20910, 

*presenting, E-mail: david.demer@noaa.gov 
4University of California, Santa Cruz Cooperative Institute for Marine, Earth, and Atmospheric Systems (CIMEAS) 

1156 High St., Santa Cruz, CA 95064, USA 
5Instituto de Ciencias del Mar y Limnología, Universidad Nacional Autónoma de México, Cap. Joel Montes 

Camarena s/n, Cerro del Vigía, C.P. 82047 Mazatlán Sinaloa, México  

 

Acoustic-trawl (AT) surveys of small pelagic fishes (SPF) are conducted annually off Northwest Mexico. Species 

proportions and fish-length distributions from trawl catches are used to convert echosounder data to SPF-biomass 

estimates. To evaluate any effects of SPF diel behaviour on the accuracy and efficiency of AT sampling, we analyse 

echosounder and catch data collected irrespective of the time-of-day during four surveys, 2019-2021. We compare 

SPF backscatter versus depth and time-of-day. We assume that lower swimbladder-fish bycatch indicates less bias 

in nearby “SPF-backscatter”. Also, higher SPF diversity and larger length ranges indicate less bias in trawl catches. 
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We compare these metrics across diel periods. Generally: during daytime, SPF aggregate deeply enough to be 

sampled by the echosounders and, during nighttime, they ascend near the surface and disperse for efficient 

capture. At nighttime, more non-SPF contribute to the catch and presumably the near-surface backscatter. 

Therefore, daytime echosounder data attributed to SPF is biased less by non-SPF backscatter. Furthermore, 

nighttime SPF-catches are generally larger and better represent the SPF-species compositions and lengths in the 

area, compared to daytime catches. We conclude that, compared to daytime only sampling, survey accuracy and 

efficiency are improved by conducting echosounder transects during daytime and trawling at nighttime 

 

Keywords: Small pelagic fishes, forage assemblage, DVM, survey accuracy and efficiency  

 

 

 

2.18.  A step forward quantifying micronekton within deep layers with a combination of acoustics and trawls 

1Ghjuvan Santoni-Guichard, 2Gildas Roudaut, 3Arnaud Calin, 2Yannick Perrot, 4Frédéric Ménard, 5Etienne 

Hendrickx, 2Anne Lebourges-Dhaussy 

 
1CNRS-MIO, Marseille, France. ghjuvan.santoni-guichard@cnrs.fr  
2IRD-LEMAR, Plouzané, France. gildas.roudaut@ird.fr, yannick.perrot@ird.fr, anne.lebourges.dhaussy@ird.fr, 
3ENSTA Bretagne, Brest, France. arnaud.calin@ensta.fr  
4IRD-MIO, Marseille, France. frederic.menard@ird.fr 
5UBO-Lab-STICC, Brest, France. etienne.hendrickx@univ-brest.fr 

 

As part of the ANR APERO project, which aims to improve quantification of carbon fluxes in the mesopelagic zone, 

in the North-East Atlantic, micronekton scattering layers were studied day and night during 40h fixed stations, using 

trawl sampling, hull-mounted acquisitions and a WBAT broadband profiler in 2 bandwidths 35-45 kHz and 90-150 

kHz, positioned in the deep scattering layer at daytime and nighttime.  

This presentation will detail how, following a permissive extraction of individual targets applied to WBAT data, a set 

of selection and automatic validation criteria have been developed to retain only reliable spectral signatures. Two 

objectives were then pursued: firstly, to cluster the spectra in order to determine the type of scatterers by day and 

by night ; secondly, to extract TS values at 38 kHz in order to estimate an organism density from the Sv data of the 

hull-mounted echosounder and the WBAT, with a day/night comparison. The proportions of biological samples from 

the trawl, combined with the density of organisms obtained by acoustics, is a first step towards quantifying the 

biomass of the different groups of micronekton making up the deep layer in the studied geographic area. 

 

Keywords: Broadband acoustic backscattering, WBAT, Individual target discrimination, Micronekton 

 

3. Session 3 - Emerging technologies, methodologies, and protocols  
Chairs: Muriel Dunn, Stéphane Gauthier, Naïg Le Bouffant  
 

3.1. Towards remote acoustic monitoring of marine ecosystems 

1Laurent BERGER, 1Cyrille PONCELET, 1Naig LE BOUFFANT, Mathieu Doray2 
1IFREMER, CS 10070 - 29280 Plouzané, France. 
2IFREMER - BP 21105 - 44311 Nantes, France. 

 E-mail:  laurent.berger@ifremer.fr 

.  
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Remote, unsupervised,  acoustic data collection, has been tremendously increasing in the past decades, with the 
use of fixed observatories, and the more recent introduction of Uncrewed Surface Vehicles. New incentives for 
scientific fleets to reduce costs and environmental impact simultaneously stress out the need to allow for opportunist 
data collection whenever possible, during vessel operations apart from dedicated surveys with scientific teams 
onboard. This requires to provide remote tools to control data acquisition, and scientists to adapt to new forms of 
remote surveys. Integration of these alternate data sources into marine ecosystems studies is a key, and raises 
the difficulty to analyze them within a reasonable time frame. To enable benchmarking data processing, standard 
and open machine learning pipelines, as well as secured and shared scientific databases, require a common data 
format and preprocessing framework.. Recent progress made on those lines by Ifremer and partners are presented, 
as fuel for thought for the community.  

 
 
 
 
3.2. Looks Easy, Sound’s Hard: Challenges for Image Segmentation on Acoustic Data 

Joel Brand 

Echoview, Hobart, Australia. E-mail:  joel.brand@echoview.com 

 
 
When Echoview decided to develop a machine-learning driven feature for detecting bottom exclusion lines in 

acoustic data, the assumption was that it shouldn’t be too hard. A human viewing an echogram of acoustic data 

can easily spot the bottom – state-of-the-art image segmentation algorithms, after a decade of incredible 

progress, were surely up to the task. In reality, the acoustic data domain presents various difficult challenges to 

machine-learning driven image segmentation – including poor resemblance between echograms and the natural 

images on which foundation models are trained, highly variable conditions of data collection, the requirement to 

balance global context against fine-grained local detail, and the lack of reliable or consistent ground truth. This 

presentation will summarize some of the difficulties encountered, steps Echoview has taken to manage them, and 

suggestions for the future. 

Keywords: Machine learning, image segmentation 

3.3. Advancing In Situ Acoustic Measurements of Deep-Sea Squid: Bridging Data Gaps for Modeling 

Beaked Whale Prey Availability 

1Shannon M. Dolan, 1Kieran Lenssen, 1Bruce J. Thayre, 2David A. Demer, 1 Simone Baumann-Pickering 

 
1Scripps Institution of Oceanography, La Jolla, USA.  
2NOAA Fisheries-Office of Science and Technology, Silver Spring, MD USA 

 

E-mail: shdolan@ucsd.edu 

 
Environmental changes and anthropogenic disturbances may affect beaked whales and other deep-sea marine 
species. Beaked whale prey is surveyed using echosounders and the backscatter data informs models of deep-
sea predator-prey relationships. However, to accurately interpret echosounder observations of beaked whale prey, 
it is essential to identify the deep-sea species and their sizes, and ultimately characterize their acoustic target 
strength (TS). This information is necessary to attribute acoustic backscatter to species and convert it to length-
weighted biomass densities. In this study, we simultaneously image and measure TS of in situ squid and fish, the 
primary prey items of beaked whales, at depths exceeding 1 km in the Southern California Bight. To accomplish 
this, we developed the Visual & Acoustic Marine Mammal Prey Station (VAMMPS), which uses light to attract prey 
species into a volume concomitantly sampled by a video camera and a wideband echosounder. We present the 
evolution of VAMMPS, and the preliminary results of initial deployments. Examples include continuous-wave and 

mailto:shdolan@ucsd.edu
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frequency-modulated TS-tracks of video-imaged species. We also explore variations in filmed organisms and their 
relations to temperature, salinity, and dissolved oxygen. 
 
Keywords: Mooring, target strength, squid, WBAT, camera 

 
3.4. The Sonophore – an autonomous vertically-profiling multi-frequency echosounder system 

1Ryan Downie, 1Pete Jansen, 2*Gavin Macaulay, 3Yoann Ladroit 
1CSIRO, Australia. ryan.downie@csiro.au, peter.jansen@csiro.au 
2Aqualyd Ltd, New Zealand.  gavin.macaulay@aqualyd.nz 
3Kongsberg Discovery, Norway, yoann.ladroit@kd.kongsberg.com 
*Presenting 

 
Deepwater micronekton communities are key functional groups in marine ecosystems that are difficult and costly 
to adequately observe and sample from vessels – nets and lowered echosounders are slow and spatially and 
temporally limited, and vessel-mounted acoustics have limited range at higher frequencies. To address these 
constraints, we have developed a prototype autonomous profiling echosounder by merging a multi-frequency 
Kongsberg WBAT and an Argo profiler, which we call the Sonophore. It has been designed to obtain high-quality 
single target detections and tracks from individual organisms via multiple vertical profiles from the surface to 1000 
m over periods of several weeks. The aim is to use such data to remotely and relatively cheaply monitor micronekton 
community composition as a function of depth, and thence to develop data products relevant to fisheries and 
ecosystem management. 38/120 kHz and 70/200 kHz versions of the system have been tested and calibrated to 
800 m depth off Tasmania, with their first research use planned for mid-2025 in the Southern Ocean. 

 
Keywords: Autonomous, echosounder, profiling, argo, zooplankton, microplankton 

 
3.5. New lightweight, portable Pamela USV: Echosounder data quality assessment and fleet operation 

testing 

1Muriel Dunn, 1Ralph Stevenson-Jones, 1Dana King, 2Andrea Faltynkova, 2Artur Zolich 

 
1Sintef Ocean, Brattørkaia 17c, Trondheim, Norway, 2F & Z Solutions AS, Skansegata 12, 7014 Trondheim, Norway 
E-mail:  Muriel.dunn@sintef.no 

 
In-situ ocean observations are essential for improving the reliability of environmental monitoring, providing data for 

modelling, and informing decision-making processes that impact ocean policy and management. We tested a small, 

versatile and user-friendly uncrewed surface vehicle (Pamela USV, F & Z Solutions) equipped with diverse sensor 

payloads for real-time, in-situ ocean sensing. We conducted two field campaigns demonstrating the use of the 

Pamela USV platform for acoustic surveys of underwater environments with an active acoustic payload (WBT Mini 

echosounder and 333 kHz transducer, Kongsberg Discovery). The first field campaign assessed the data quality. 

The second field campaign tested fleet operations with follow-the-leader operation of multiple Pamela USVs 

configured with different payloads (active acoustics, underwater camera and plankton trawl) to provide a more 

comprehensive dataset. The data quality assessment indicated transient noise and electrical noise while driving at 

greater than 15% of the motor capacity and great data quality during loitering operations. The fleet test was 

successful, with minor improvements recommended to adjust to follow-the-closest-leader operation. These findings 

advance the goal of aligning scientific research with scalable USV operations, illustrating the value of collaborative 

and innovative approaches to ocean sensing. 

Keywords: uncrewed surface vehicle, noise, echosounder, sensors, ocean monitoring 

 

3.6. LSSS in CRIMAC 
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 1Inge K. Eliassen, 2Yngve Heggelund, 3Rolf Korneliussen 
1NORCE, Bergen, Norway. E-mail:  inel@norceresearch.no 
2NORCE, Bergen, Norway. E-mail:  ynhe@norceresearch.no 
3IMR, Bergen, Norway. E-mail:  rolf.korneliussen@hi.no 

The Large Scale Survey System (LSSS) is a software system for interpreting acoustic survey data. It has been 

developed by IMR and NORCE since 2005 and used in production since 2007. Recently, LSSS has been used 

increasingly in the IMR-lead CRIMAC project, which aims to improve and automate interpretation of broadband 

acoustics data. 

This presentation will highlight some of the ways LSSS is used in the CRIMAC project. Echosounder rawdata-files 

are converted to NetCDF for easier use by other tools. Historical interpretation work-files (annotation-files) are 

converted to data formats suitable for machine learning. LSSS is also used as an experimentation tool when 

developing new methods, such as for broadband noise detection, and for design of data quality indicators. 

The future of LSSS will be discussed. LSSS, as of version 3.0.0 from January 2025, can be downloaded and used 

free of charge. Plans for publishing parts of LSSS as open source was presented at WGFAST in 2024. A new API 

for extending LSSS with custom windows and layers on the map and echogram will be introducedKeywords: Small 

pelagic fish, biomass assessment, lateral beaming echosounder, lateral target strength 

Keywords: LSSS, CRIMAC, NetCDF, Open source, API 

 

3.7. A compilation of test data sets for applications of broadband echosounders with accompanying data 

processing pipeline 

 
1Tonje Nesse Forland, 1Rokas Kubilius, 1Rolf J. Korneliussen, 1Babak Khodabandeloo, 1Geir Pedersen, 2Yngve 

Bøe, 1Nils Olav Handegard 
1Institute of Marine Research, Bergen, Norway 
2University of Bergen, Bergen, Norway.  

E-mail:  geir.pedersen@hi.no 

 

New algorithms for processing broadband echosounder data are being actively developed within the fisheries 
acoustics community. These algorithms have the potential to enhance the enumeration and classification of 
acoustic targets. Test datasets are invaluable for developing and demonstrating the efficacy of such algorithms. 
Currently, the community lacks open resources and datasets for testing and benchmarking. The Institute of Marine 
Research (IMR) has made a selection of datasets available for this purpose, covering a range of different marine 
organisms and echosounder platforms. These platforms include traditional platforms such as ships and towed 
bodies, as well as stationary observations from within net pens. The species covered include zooplankton and fish, 
both with and without swim bladders. The datasets include stored raw decimated data, like that from the 
instruments, along with calibration files, descriptions of each dataset, and metadata, such as relative transducer 
placement. This dataset can be updated when new suitable data becomes available. A pipeline that converts raw 
data from the test datasets to NetCDF and further into multidimensional arrays for parallelizable access (Zarr), 
suitable for applications in machine learning, complements the datasets. Here, we describe the datasets as well as 
the accompanying processing pipeline. 
 

Keywords: Broadband echosounder data; acoustic target classification; test datasets; algorithms; data 
processing pipeline 
 
 
3.8. Echofilter 2.0: The echogram event horizon 

1Angus Galloway, 2Peter C. Esselman, 2David M. Warner, 2Timothy P. O’Brien, 3Hannah B. Blair, 3Lars G. Rudstam, 
4Suresh A. Sethi, 5Jeremy Holden, 6Scott C. Lowe 
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6Vector Institute, Toronto, ON, Canada: scott.lowe@vectorinstitute.ai 

 

 

Echograms are image-like representations of acoustic backscatter amenable to machine vision analysis. 

Hydroacoustic surveys of biological organism abundance and biomass seek to isolate the backscattering intensity 

above the lake or seabed and below any entrained air bubbles near the water surface. Locating these non-biological 

scattering sources is often a bottleneck in producing fish biomass estimates. Commercial algorithms exist to 

automate fitting these boundaries; however, their outputs may require considerable manual adjustment and review. 

Echofilter (Lowe et al. 2022) is a machine learning (ML) method that automatically fits entrained air and bottom 

exclusion lines directly from echograms. Echofilter was initially trained on upfacing echosounders moored in tidal 

energy streams in the Bay of Fundy, Nova Scotia, Canada, and it may perform poorly when applied to new datasets 

from different environments. Here, we discuss practical considerations in adapting Echofilter to define entrained air 

and bottom exclusion lines for echograms collected by downfacing echosounders carried by surface vessels in the 

Great Lakes. We estimate that the updated Echofilter 2.0 algorithm reduced the time taken to preprocess a 90-day 

acoustic survey from 6-8 months to 2-3 weeks. Site-specific training data conferred the best performance, but 

requisite data volumes are much less than originally reported. 

 

Keywords: Great Lakes; fisheries acoustics; echosounder; machine learning; computer vision; artificial intelligence 

 

3.9. Automatic Detection of Fish Schools in Acoustic Data by Two Methods: Double thresholding and Deep 

learning  
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4 School of Biological Sciences, Monash University, Clayton, Victoria, Australia. 

5Department of Integrative Biology, University of Guelph, Guelph, ON N1G 2W1, Canada 

E-mail:  lilia.guillet@iphc.cnrs.fr 

 

Seabird breeding success has been shown to depend on prey biomass around the colony across several 
ecosystems. Yet, more than prey biomass, prey distribution should play an essential role in their capacity to return 
regularly to the colony to raise chicks. Unfortunately, detailed information on prey distribution is often lacking. To 
address this, three sailing drones equipped with a 200kHz modulated frequency EK80 echosounder were deployed 
across different ecosystems in Australia, Canada, and Sweden. We developed two methods to automatically detect 
and extract schools from pre-processed, standardized acoustic images. First, double thresholding reconstructs 
schools through dilation from school nucleus (threshold 1) towards a relaxed threshold (2), both thresholds being 
optimized automatically for each image. The second method uses deep learning with Meta's Segment Anything 
Model (SAM) to extract schools. The detection performance of both methods was compared against analyses by 
five experts (100 images per site). Both methods performed well, with accuracies (81% for double thresholding, 
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76% for SAM), similar to the average expert accuracy of 82% ± 3. Even if schools detected had different 
characteristics depending on the ecosystems (larger in Canada, smaller and numerous in Sweden) the models 
accuracy varied little between sites showing their robustness. 
 
Keywords: Fish detection – deep learning – sailing drone 
 

3.10.  Implementing uncrewed surface vehicles in existing acoustic trawl surveys: data infrastructure, 

remote operating centre, edge computing, data compression and transfer, data quality monitoring, 

and automated target classification 

1¤Nils Olav Handegard, 2Leif Edvard Bildøy, 1Stian Jacobsen, 1Espen Johnsen, 1Rolf Korneliussen, 3Ingrid Utseth 

 
1Norwegian Institute of Marine Research, Bergen, Norway. 
2Kongsberg Discovery, Horten, Norway.  
3Norwegian Computing Center, Oslo, Norway Successful application of machine learning (ML) methodology  

IMR plan to use USVs on two surveys in 2025: The coastal sprat survey series and the North Sea sandeel survey 

series. Here we present the status and plans for using the USV in the surveys.  

The USVs are operated through IMRs remote operating centre (ROC), and we will use the Kongsberg Discovery 

Blue Insight platform to run algorithms on the platform (edge) and telemeter the data and results to the ROC. 

Raw acoustic data are compressed on the USV and transferred to the ROC and unpacked for further analysis. 

Data quality tests will be deployed on the platform and the results will be telemetered to the ROC allowing the 

operator to monitor the data collection. 

Machine learning models for acoustic target classification have been developed for sandeel, and we are currently 

developing a model for sprat. These models will be run on the USV and the resulting predictions will be sent to the 

ROC. 

The annotations will be adjusted at the ROC and sent back to the USV and combined with the backscatter data to 

provide the backscatter by acoustic category in a distance/depth grid. This will be telemetered back to the ROC for 

review.  

Keywords: uncrewed surface vehicles (USV), acoustic target classification, machine learning, remote operating 

centre (ROC), data quality, data infrastructure 

 

3.11. Update from the WGFAST terminology subgroup 

1Toby Jarvis, 2Laurent Berger, 3Naig Le Bouffant, 4Paul Fernandes, 5J. Michael Jech, 6Gavin Macaulay, 7Geir 

Pedersen, 8Shani Rousseau 
1Echoview Software, Hobart, Australia. E-mail:  toby.jarvis@echoview.com 

 

The terminology currently recommended for use in fisheries acoustics is not entirely consistent with other areas of 

underwater acoustics, which can hamper interdisciplinary communication and conflict with the principles of FAIR 

data (Findable, Accessible, Interoperable, Reusable). To address this issue, WGFAST established a three-year 

subgroup in Apr 2022 to discuss the adoption of terms in International Standard ISO 18405:2017 (Underwater 

acoustics — Terminology). In Nov 2023, the International Organization for Standardization (ISO) registered a new 

project, ISO 23990 (Underwater acoustics — Bioacoustical terminology), with a target publication date of Oct 2026; 

this new standard will significantly expand on the list of terms in ISO 18405, and much of the content will be relevant 

to ICES regarding both active and passive sonar. A Committee Draft of ISO 23990 was released on 3 Mar 2025; 

as a Category A liaison to ISO since 2014, ICES now has an opportunity to contribute directly to its development 



20 
 

through the WGFAST terminology subgroup. We shall provide a summary of the subgroup’s activities since 2022 

and invite feedback from WGFAST. 

 

 

3.12.  NOAA Fisheries Active Acoustics Strategic Initiative on AI and model-based echo classification 

1Michael Jech, 2Derek Bolser, 3David Demer, 4Reka Domokos, 5Elizabeth Phillips, 6Josiah Renfree, 7Patrick 

Ressler, 8Tim Rowell, 9Carrie Wall 
1NOAA NEFSC, Woods Hole, USA. E-mail:  michael.jech@noaa.gov 
2NOAA OST, Silver Spring, USA. E-mail:  derek.bolser@noaa.gov 
3NOAA OST, La Jolla, USA. E-mail:  david.demer@noaa.gov 
4NOAA PIFSC, Honolulu, USA. E-mail:  reka.domokos@noaa.gov 
5NOAA NWFSC, Seattle, USA. E-mail:  elizabeth.phillips@noaa.gov 
6NOAA SWFSC, La Jolla, USA. E-mail:  josiah.renfree@noaa.gov 
7NOAA AFSC, Seattle, USA. E-mail:  patrick.ressler@noaa.gov 
8NOAA SEFSC, Beaufort, USA. E-mail:  timothy.rowell@noaa.gov 
9University of Colorado, Boulder, USA. E-mail:  carrie.wall@noaa.gov 

 

A NOAA Fisheries Active Acoustic Strategic Initiative (AA-SI) was established in July 2023 to “Revolutionize and 

expand opportunities for active acoustic data in ecosystem-based fisheries science and management through a 

NOAA-wide program that advances analytical methods for multi-disciplinary data collected from innovative 

platforms.” This national venture among Fisheries Science Centers, Office of Marine and Aviation Operations 

(OMAO), and National Centers for Environmental Information (NCEI) aims to promote collaboration and facilitate 

development of open-source software for expanding our capabilities to collect, process, analyze, disseminate, and 

interpret active acoustic data. This initiative leverages numerous technological advancements to transition from 

local, on-premise computing and storage to cloud-based “big data” analytical methods. Highlighted are recent 

accomplishments and future plans to improve the objectivity, accuracy and efficiency of echo classification using 

AI/ML, Bayesian, and/or low-frequency approaches. We will also examine incorporating ancillary data into echo 

classification models, and expanding the use of active acoustic data in fisheries and ecosystem sciences through 

cloud implementation of shared data and processing tools. 

 

Keywords: Big Data, echo classification, machine learning 

 

3.13.  Noise in the EK80/333-kHz channel can be greatly reduced. 

1Rolf J. Korneliussen, 1Institute of Marine Research (IMR), Bergen, Norway., City, Country. E-mail: 

rolf.korneliussen@hi.no 

 

Frequency dependent acoustic backscatter depends on species, size of and behaviour, so a wide and continuous 

frequency-band is needed to characterize different ecosystem components. Small gas-inclusions have strong 

backscatter at low frequencies while other targets have varying characteristics at increasing frequencies. A 

broadband 18-kHz system could find resonance frequency of targets with small gas-inclusions. Although limited by 

range for high frequencies, hull-mounted acoustic systems are preferrable to towed vehicles due to the need for 

biological samples. 

A EK60/333-kHz system introduced onboard RV “G.O.Sars” in 2008 was prone to noise, but IMR was eventually 

able remove noise-sources and correct for the remaining noise in CW-mode to achieve the sufficient range of 125m 

that IMR considers to be minimum for hull-mounted systems. When connected EK80 in broadband-mode, the 333-
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kHz transducer suffered from unacceptably much noise again. Thus, the EK80/333-kHz system has not been used 

much even by those institutions that have one. 

A new system of grounding the 333-kHz transducer tested onboard “G.O.Sars” in 2023 reduced noise and improved 

the useful range in CW-mode greatly and doubled it in FM-mode. An 18-kHz broadband transducer tested in 2023 

failed due to noise, but an improved 18-kHz transducer tested in 2024 reduced noise greatly.  

Keywords: Fisheries, acoustics, echosounder, noise, grounding 

3.14. Investigating the use of fisheries multibeam echosounders for survey-optimisation, decision making, 

and species characterisation. 

1Yoann Ladroit, 2Kevin Stierhoff, 2Josiah Renfree, 2Alice Beittel, 3David Demer,1Lars Nonboe Andersen, 1Scott 

Loranger 
1Kongsberg Discovery, Horten, Norway, E-mail:  yoann.ladroit@kd.kongsberg.com 

2NOAA Fisheries, Southwest Fisheries Science Center, La Jolla, CA, USA 

3NOAA Fisheries, Office of Science and Technology, Silver Spring, MD, USA 

Fisheries multibeam echosounders have been available for nearly a decade, differentiating themselves from 

standard bathymetric multibeams by their increased dynamic range, fewer beams with reduced sidelobes, 

wideband signals, bi-planar split-beam processing, and shorter aperture lengths, providing high-quality calibrated 

water column data. However, their use as a standard tool in fisheries surveys remains limited to a few institutions 

across the globe. Here, we review the potential use of such systems and their limitations using a subset of data 

from the 2023 and 2024 California Current Ecosystem Surveys. We first study how using Kongsberg Discovery’s 

ME70 can reduce the variability in backscatter measurements from acoustic transects, potentially increasing survey 

accuracy and precision. We then focus on its capacity to extract morphometric characteristics of fish schools and 

layers, their frequency and angular dependencies, and how to use that information to inform species composition 

and partitioning of acoustic backscatter. Finally, we explore bi-planar split-beam processing to produce high-

resolution bathymetry and calibrated seafloor backscatter and assess how this can be relevant in fisheries and 

habitat mapping applications. 

Keywords:  Multibeam, data processing, school characterisation, habitat mapping, bathymetry 

 

 

3.15. Impact of USV movements on acoustic data: attenuation and bubbling  

1Naig LE BOUFFANT, 1Laurent BERGER, 1Emeline VEIT 
1IFREMER, CS 10070 - 29280 Plouzané, France. 

 E-mail:  naig.le.bouffant@ifremer.fr 

 

USV platforms mainly present reduced length compared to usual research vessels. Their behaviour at sea can be 

impacted in moderate weather conditions, and consequently affect acoustic data quality in terms of level attenuation 

and potential increase of surface bubbling. To situate the range of operational conditions suitable for acoustic 

survey, these effects are evaluated and compared between a 8m-long DriX USV and a simultaneous survey 

performed with a 30m-long research vessel. USV experienced a far stronger range of attitude amplitude, that 

reduces seafloor mean Sv level observed with unstabilized EK80. Attitude rate were not expected to impact 

received level up to 250m range, but would have to be considered for deeper acquisitions. Surface bubbling was 

observed up to 15m depth, identically for both platforms, corresponding to sea state origin. But data loss associated 

with blank pings provoked by bubbles in acoustic blind zone was only present with the research vessel, the longer 

length of the ship allowing the bubbles created at the bow to dive under the transducers. 
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3.16. Transforming raw acoustic and trawl data into biological information using an end-to-end, cross-

platform data processing pipeline 

1Wu-Jung Lee, 1Valentina Staneva, 1Soham Butala,  1Caesar Tuguinay, 1Brandyn Lucca, 2Elizabeth Phillips, 2Alicia 

Billings, 2Julia Clemons 

   1University of Washington, Seattle, USA. E-mail:  leewj@uw.edu  

   2NOAA Northwest Fisheries Science Center, Seattle, USA. 

Integrating biological interpretation of echosounder data with biometric parameters derived from trawls is crucial in 

estimating biological distributions in fisheries acoustic-trawl surveys.  Building on our previous ship-to-cloud 

pipeline, which focused solely on acoustic data, here we develop a truly end-to-end system that incorporates raw 

acoustic and trawl biological data and delivers biological estimates at output. The pipeline employs a deep learning 

echogram segmentation model that automatically detects the occurrence of Pacific hake. These detections are 

combined with volume backscatter measurements to generate nautical area scattering coefficients (NASC), which 

are then integrated with stratified trawl data to estimate hake abundance and biomass. In the pipeline, the acoustic 

data processing runs on the “edge” (ship), while biological data integration occurs on the cloud, ensuring full 

compatibility with a future scenario in which trawl-capable ships collaborate with acoustics-only drones to conduct 

large-scale, agile ecosystem surveys. Our pipeline is built on the open-source Echostack software suite, and 

includes near real-time visualization of all workflow elements, echograms with machine learning predictions, ship 

tracks, and geospatial distributions of hake abundance and biomass—all accessible via a cloud portal. We plan to 

modularize and generalize this pipeline in the next development stage for broader community usage. 

Keywords: end-to-end data processing pipeline, cloud computing, edge computing, open-source software 

 

 

3.17. Variability and influence of fisheries acoustic echogram annotations on machine learning applications 

1Wu-Jung Lee, 1Caesar Tuguinay, 1Valentina Staneva, 2Elizabeth Phillips, 2Steve de Blois, 2Alicia Billings, 2Julia 

Clemons 

   1University of Washington, Seattle, USA. E-mail:  leewj@uw.edu  

   2NOAA Northwest Fisheries Science Center, Seattle, USA. 

 

High-frequency echosounders are the workhorse in fisheries and marine ecological surveys. Due to the inherent 

complexity of biological aggregations and ambiguity in interpreting echoes from species of similar size and 

anatomical composition, echogram annotations typically rely on a combination of spectral information referencing 

scattering physics, biological ground-truth from nearby trawls, and empirical school morphology of the target 

species. In this work, we investigate the variability of echogram annotations and its impact on machine learning 

performance using data from the biennial Pacific hake acoustic-trawl survey. Unlike many other fish species, hake 

often form schools with loosely defined boundaries and occur in mixed-species aggregations in the mesopelagic. 

Using nonnegative matrix factorization and hierarchical clustering of volume backscattering strength distributions 

across the 18, 38, and 120 kHz channels, we discovered a spectrum of annotated region types with different 

morphological and acoustic features. These differences, along with the uneven sample sizes, influenced the 

performance of deep learning echogram segmentation models trained on this dataset. Our findings highlight the 

importance of understanding echogram annotation variability, its connection to scattering physics and the 

underlying aggregation composition, and the incorporation of such information in developing machine learning 

models. 

Keywords: machine learning, image segmentation, annotation variability 

 

3.18.  Echopop: An open-source software package for acoustics-based population estimates and biological 

inversion 
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1Brandyn M. Lucca, 1Wu-Jung Lee, 2Rebecca Thomas, 2Alicia Billings, 2Elizabeth Phillips, 2Julia Clemons 
1Applied Physics Laboratory, University of Washington, Seattle, WA, USA. E-mail:  blucca@uw.edu 
2NOAA Northwest Fisheries Science Center, Seattle, WA, USA. 

 

Acoustic-trawl surveys provide estimates of biological distributions that can inform stock assessments and other 

ecosystem-based management strategies. These measurements can also derive other biometrics (e.g. average 

body length) and behavioral information (e.g. tilt distributions) via inversion that can supplement sparse biological 

datasets. Acoustic and biological data processing methods often differ significantly across research groups and 

require bespoke code that could hinder collaborative efforts. As part of the effort to enhance the data processing 

workflow for the Pacific hake survey, we have developed Echopop 

(https://github.com/OSOceanAcoustics/echopop), a Python software package for integrating acoustic and 

biological trawl data to estimate biomass and other biological quantities. Echopop allows configuration through text-

based “recipes” and is accompanied by detailed documentation and interactive Juptyer notebook usage examples. 

At present, it supports reproducing historical biomass estimates of Pacific hake, inverting for abundance of 

euphausiids, and ingesting biological trawl data during surveys in near real-time. In the next stage of development, 

we will expand the package to support a broader range of input data formats, scattering models, and inversion 

methods, along with enhanced interoperability across other packages within the Echostack software suite. 

Keywords: acoustic-trawl survey processing, open-source software, population estimation, biological inversion, 

live data ingestion, uncertainty estimation 

 

 

3.19.  EchoSMs - open-source fisheries acoustics scattering models 

1,2Gavin J. Macaulay, 3J. Michael Jech 
1IBSS Corporation, USA, 2Aqualyd Ltd, NZ, gavin@aqualyd.nz 
3NOAA, USA, michael.jech@noaa.gov  

 

To facilitate access and use of scattering models (SMs) by the fisheries acoustics community and to promote the 

appropriate use and comparison of different models, the echoSMs initiative is developing an open-source Python 

package that includes most of the models used to simulate backscatter by fish and plankton (Jech et al., 2015, 

Comparisons among ten models of acoustic backscattering used in aquatic ecosystem research. JASA). The 

echoSMs code is written to be straightforward to use and to closely follow the symbology and equations in the 

original publications. Common conventions for calling, units, and coordinates are used for all models and the model 

outputs are validated against the results in Jech et al. (2015). EchoSMs is available at https://github.com/ices-tools-

dev/echoSMs.  

The next steps in the initiative are to develop consensus on 1) anatomical/morphological data requirements and 

formats for numerical models (e.g., finite element and boundary element), 2) an online interface for running 

echoSMs models, and 3) mechanisms for incorporating existing scattering model codes into the echoSMs initiative. 

Discussions on items 1 and 3 are scheduled to take place in the echoSMs workshop immediately prior to WGFAST 

2025, with a summary to be provided here. 

Keyword: Backscattering models, open-source, echoSMs 

 

 

3.20.  Data-Driven AUV Path Planning for Hybrid Acoustic-Magnetic Induction Underwater Communication 

1 Mandana Mahgoli, 2 Kristinn Andersen, 3 Sæmundur E. Þorsteinsson, 4 Ian F. Akyildiz 
1 Ph.D. Fellow in Electrical Engineering, Reykjavik, Iceland, mam121@hi.is 
2 Professor in Department of Electrical and Computer Engineering, University of Iceland, Reykjavik, Iceland, 
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3 Lecturer in Department of Electrical and Computer Engineering, University of Reykjavik, Reykjavik, Iceland, 
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saemundurth@ru.is 
4 Professor in Department of Electrical and Computer Engineering, University of Iceland, Reykjavik, Iceland, 

ianaky@hi.is 

 

Underwater autonomous systems are vital for marine exploration, environmental monitoring, and resource 

management. However, they face daunting challenges including complex ocean dynamics, limited energy, and 

unreliable communication links. In response, we introduce Hybrid COMM-Planner, a data-driven path planning 

framework that seamlessly integrates dual communication modalities—acoustic for long-range and magnetic 

induction (MI) for short-range, high-bandwidth connectivity. This innovative approach leverages comprehensive 

analysis of oceanographic conditions (depth, salinity, and temperature) to predict communication quality along 

potential routes. By incorporating a hybrid communication-aware cost function within the navigation algorithm, our 

method enables AUVs to dynamically select paths that balance efficient navigation with robust connectivity. 

Extensive simulations in realistic coastal monitoring scenarios demonstrate that Hybrid COMM-Planner significantly 

enhances communication reliability, reduces mission time, and adapts well under uncertain environmental 

conditions. Our results underscore the transformative impact of combining acoustic and MI communication, guided 

by data-driven insights, to overcome limitations of conventional strategies. This work lays a solid foundation for 

next-generation underwater networks and marks a forward-thinking leap in autonomous marine systems, promising 

improved mission performance and paving the way for resilient, high-performance underwater operations. 

Keyword: Underwater Autonomous Vehicles (AUVs), Hybrid Acoustic-Magnetic Communication, Data-Driven Path 

Planning, Multi-AUV Cooperation, Energy-Efficient Navigation 

 

3.21. Individual targets peculiarities and scattering layers variations observed in Lake Guerlédan using USV 

equipped with Simrad EK60 120kHz 

1Irène Mopin, 1Alain Bertholom, 1Erwan Le Franc 
1ENSTA, UMR6285 Lab-STICC, Brest, France. E-mail:  irene.mopin@ensta.fr 

 

Lake Guerlédan is a 40m deep artificial lake created in the center of Brittany in 1930. After the last drain in 2015, 

fish were reintroduced. According to the French fishery association, species such as European perch, common 

carp, pike-perch and bleak are now present in the lake.  

With the aim to analyse the behaviour of these species according to depth, position in the lake (east/north, on 

axis/sides) and seasons, we developed an unmanned surface vehicle (USV) capable of following autonomously 

pre-recorded survey lines. Control functions of the robot and integration of the echosounder EK60 120kHz were 

designed to handle water column acquisitions constraints.  

Our poster presents the USV setup and the survey methodology conducted so far. Since january 2025, monthly 

measurements were made following the exact same survey lines. First results show multiple individual targets 

identified as individual fish and very few fish schools. Variations in scattering layers are also observed, mainly 

correlated to temperature profiles and lake morphology. Details on specific unidentified acoustic signatures are 

discussed. 

Keyword: USV, individual fish response, fresh water, seasonal variations 

 

3.22. An edge-to-cloud pipeline for echogram semantic segmentation using deep learning 

1Katja Ovchinnikova, 2Andrei Rusu, 3Yang Yang 
1OceanStream, Marseille, France. E-mail:  katja.ovch@gmail.com 
2OceanStream, Oslo, Norway 
3OceanStream, Edinburgh, Scotland 
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We demonstrate an edge-to-cloud framework for applying semantic segmentation of acoustic data to predict fish 

aggregations in real-time. A deep learning model was trained using a manually annotated Atlantic herring dataset 

(362 images, 10% reserved for testing). A U-Net with a ResNet34 encoder pretrained on ImageNet was selected 

following evaluations of multiple architectures and hyperparameters. The methodology uses Python-based tools 

(PyTorch and CUDA toolkit) and the processing pipeline is part of OceanStream – a platform designed to facilitate 

systematic acoustic data analytics. 

Validation was performed with a simulated real-time inference pipeline, replicating EK60 data acquisition from a 

2019 NOAA NEFSC survey aboard the Henry B. Bigelow. The trained model was deployed on a edge device for 

localised inference. The system achieved an 89% recall and 49% precision at a probability threshold of 0.5, 

indicating moderate efficacy in segmenting backscatter regions despite limited annotation coverage. The 

containerised solution utilises the IoT Edge runtime alongside Azure Data Lake for local/cloud synchronised 

storage, demonstrating the feasibility of on-device analytics for reduced latency and bandwidth consumption. 

Future improvements will investigate improving prediction by adding secondary classification of predicted regions 

in original resolution and strategies to overcome limitation of annotation availability. 

Keywords: IoT Edge; Computer Vision; PyTorch; Deep Learning; Cloud; Docker 

 

 

3.23. Benthopelagic-mesopelagic species: who are they and how can we study them 

1Marian Peña, 2Gaël Chauchadis 
1Centro Oceanográfico de Baleares (IEO, CSIC), Muelle de Poniente s/n, Palma, Spain. E-mail:  

marian.pena@ieo.csic.es 

 

Mesopelagic fishes are typically considered exclusively pelagic. However, some of them can undergo ontogenetic 

shifts, becoming permanent members of the benthopelagic fauna. Other species are always associated to land 

masses and difficult to catch with pelagic nets. Although often commented in the literature (with different names), 

the relevance of this community has not been discussed in detail. This study firstly summarizes which species could 

be described as benthopelagic-mesopelagic according to the literature. Then, two case scenarios (the Western 

Mediterranean and North Atlantic) with both pelagic and demersal sampling are investigated. The suitability of 

demersal sampling is further analyzed with a global dataset. Benefits and pitfalls of using these data as well as 

potential future studies including climate change, extreme weather effects, behavioural and trophic studies or 

benthopelagic coupling are discussed. This review aims to provide a comprehensive understanding of mesopelagic 

fishes associated with benthic habitats, offering an in-depth examination of their ecology to establish a conceptual 

framework for future research. 

Keywords: benthopelagic ; mesopelagic; shelf; slope; seamounts; demersal  

 

  

3.24. Use of artificial intelligence in the analysis of industry echosounder data 

Luca Possenti1, Benoit Berges1*, Maria Sokolova1 
1 Wageningen Marine Research, IJmuiden, The Netherlands.  

E-mail:  luca.possenti@wur.nl 

* presenter 

 

Recently, deep learning models have been introduced in fishery acoustics. In visual data analysis, convolutional 

neural networks found an application in acoustic echogram processing while interpreting them as images. The 

expert labels acoustic survey data into different categories using acoustic backscatter intensity. Without using deep 

learning this data scrutinisation process is time-consuming and prone to error because of the large data sets 

involved.  
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In this study, we processed 10 years of blue whiting acoustic data from 7 different fish trawlers during 38 trips. The 

fish schools and the sea-bottom were annotated on LSSS. To process the large amount of data to address its 

variability, we have developed a custom library to process and train from labelled echograms. The final algorithm 

had a F1 score of 0.74 and the comparison with the manually labelled NASC had an agreement of 64%.  

This method can be used to efficiently process and label large acoustic datasets. Convolution neural networks 

have the potential to ease the scrutiny process and provide more consistent data analysis. This could work 

towards quantifying uncertainties introduced by operator biases through manual scrutinising resulting in 

consistent values of fish stocks and better fishery management. 

Keywords: Deep learning ; data processing ; industry data 

 

3.25. Combining autonomous observation platforms, remote sensing, and simulation modelling to monitor 

the copepod Calanus finmarchicus 
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2The Arctic University of Norway, Tromsø, Norway. sunnje.basedow@uit.no 
3Instititue of Oceanology of the Polish Academy of Sciences, Sopot, Poland. emilia@iopan.pl 
4Atlantic International Research (AIR) Centre, Terra Chã, Portugal. andre.valente@aircentre.org 

 

Calanus finmarchicus is a low-trophic level, widespread copepod with high nutritional value, currently harvested at 

ca. 0.1 % of their annual quota in Norwegian waters. However, harvesting the patchy Calanus surface swarms has 

high-operational carbon-emissions, fluctuating harvesting efficiency, and raises by-catch concerns. During the 

spring of 2024, we deployed a USV (Sailbuoy) and a glider (Seaglider M1) equipped with echosounders and optical 

sensors, and used satellite observations (ocean colour and LiDAR) together with simulation modelling to monitor 

the Calanus stock in the Norwegian Sea. Here, we present preliminary results from this spring survey, in particular 

focusing on the synergies between data types, instrumentation, and methodologies. For example, acoustic data 

was used to parametrize the Calanus simulation model and ground truth the satellite observations, whereas 

information from remote sensing and simulations was used to help refine the design of the autonomous vehicles 

survey. We also worked on the transmission of decimated echograms in near real-time to an online visualization 

portal, to showcase our results to relevant industrial and managerial stakeholders. By harnessing the potential of 

low-carbon-emission autonomous marine monitoring technologies coupled with remote sensing and simulation 

modelling, we aim to advance the Norwegian Sea Calanus fishery as a sustainable climate-neutral blue resource. 

 

Keywords: USV, gliders, ecosystem monitoring, zooplankton, low-trophic level fishery, simulation modelling 

 

3.26.  OceanStream: A cloud-native platform for hydroacoustic data processing and analysis 

1Andrei Rusu, 2Oana Botezat, 3Yang Yang, 4Réka Domokos 
1OceanStream, Oslo, Norway. E-mail:  andrei@oceanstream.io 
2OceanStream, Oslo, Norway.  
3OceanStream, Edinburgh, Scotland 
3NOAA FISHERIES, Hawaii, USA.  

 

We present OceanStream, an open-source platform designed to address the growing demand for cloud-native 

solutions in fisheries acoustic data analysis. The proposed framework facilitates creating automated workflows 
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using Python-based tools (echopype, xarray, zarr), deployed across distributed cloud computing clusters to 

generate analysis-ready datasets. 

OceanStream is built to handle large volumes of raw acoustic data, convert it into SONAR-NetCDF4 compliant 

echodata, compute calibrated Sv, apply mask filters (e.g. for denoising), and finally store the refined datasets as 

Zarr repositories in cloud buckets. Echopype was selected as the primary processing backend due to its adherence 

to community-driven standards and interoperability with tools such as xarray.  

In a pilot application of OceanStream, we processed, visualised, and catalogued a dataset recorded by a Saildrone 

USV carrying a EK80 38/120kHz echosounder with long and short pulse configurations. The mission was part of 

the NOAA and UW 2023 Pacific active acoustic survey which evaluated the use of Saildrones to study air-sea 

interactions and to obtain backscatter data down to 1000m depth.  

Metadata and positional information are stored in a PostgreSQL database with PostGIS for geospatial query 

capabilities and a web-based map viewer was built to visualise survey trajectories alongside NASC values.  

Keywords: Python; digital platform; data processing; cloud; automation; docker 

 

 

3.27. Deep learning methods for acoustic target classification 

1Ingrid Utseth, 1Olav Brautaset, 1Line Eikvil, 1Alba Ordoñez, 1Arnt-Børre Salberg, 1Muhammad Sarmad, 2Arne 

Johannes Holmin, 3Ahmet Pala, 2Nils Olav Handegard 
1Norwegian Computing Center, Oslo, Norway. E-mail: utseth@nr.no 
2Norwegian Institute of Marine Research, Bergen, Norway. E-mail: arnejh@hi.no, nilsolav@hi.no 
3University of Bergen, Bergen, Norway. E-mail: ahmet.pala@uib.no  
 

This presentation provides an overview of our work on automatic methods for acoustic target classification based 
on deep learning.  

 
We first developed a method for acoustic target classification in multifrequency echosounder data based on deep 
convolutional neural networks. This was a supervised model for detecting and classifying sandeel, which was later 
improved by incorporating depth as an auxiliary variable. We have tested the models’ predictions by replacing the 
manual annotations in the index calculation and comparing the resulting indices. These models have shown good 
results, but they require precise, manually annotated fish schools for training which are time-consuming to create 
and not available for most surveys. Current work is therefore focused on less label-dependent approaches. 
 
We are developing an approach that enables learning from “weaker labels” in the form of summed backscatter over 

larger regions. This approach is currently being tested on herring. Another approach leverages recent 

advancements in self-supervised learning, allowing the model to learn initial data characteristics directly from the 

acoustic data without labels. Our goal is to pre-train a model on multiple surveys without annotations and adapt it 

to various downstream tasks with less annotated data than would be required to train a model from scratch.   

 
Keyword: Acoustic target classification, deep learning  

 

3.28. Combining Forces: Using Acoustics and Environmental DNA Metabarcoding to Investigate Mid-

Trophic Level Organisms in the Ross Sea 
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2Centre for Marine Living Resources and Ecology, Ministry of Earth Sciences, Kochi, India 

E-Mail: Alina.Wieczorek@niwa.co.nz 

 

At present, data on mid-level trophic organisms such as fish and zooplankton in the Ross Sea is limited. These 

species are commonly studied using a combination of active acoustics and net sampling. Net sampling has several 

drawbacks: high costs, time and effort, need for specialised trawl gear, and gear bias. Given the Ross Sea's status 

as a marine protected area, employing more environmentally sustainable technologies is important. Environmental 

DNA (eDNA) offers a feasible, less impactful alternative for ground-truthing of acoustic data than traditional net-

based methods. 

In 2024, we conducted a pilot study in the Ross Sea, seeking to combine acoustics and eDNA. Continuous acoustic 

data were recorded aboard the RV Laura Bassi and seawater samples were collected from acoustic marks and 

analysed for DNA from key Antarctic fish and zooplankton taxa. Initial results highlighted the importance of targeting 

acoustic marks accurately to avoid low eDNA abundance. We also found issues with commonly used primers, such 

as MiFish 12S, which didn’t perform as expected. During the 2025 season aboard the RV Tangaroa, we optimised 

protocols for filtration, reduced contamination, increased sample size, and improved primer selection. In this 

presentation, we will share key insights and recommendations from combining eDNA with acoustics. 

Keywords: eDNA, acoustics, Ross Sea, Antarctica, biodiversity, fish, zooplankton 
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4. Registered persons 
 

In-person (# 82) 

 

First name Name E-mail Institution Country 

Joel Brand joel.brand@echoview.com Echoview Software Australia 

Briony Hutton briony.hutton@echoview.com Echoview Software Australia 

Toby Jarvis toby.jarvis@echoview.com Echoview Software Australia 

Ben Scoulding ben.scoulding@csiro.au CSIRO Australia 

Rowland Washington rowland.washington@echoview.com Echoview Software Australia 

Arienne Calonge arienne.calonge@vliz.be VLIZ Belgium 

Irene Parmentier irene.parmentier@ilvo.vlaanderen.be ILVO/VLIZ Belgium 

Angus Galloway agalloway@engtech.ca Engineering Technologies Canada Canada 

Stephane Gauthier stephane.gauthier@dfo-mpo.gc.ca Fisheries and Oceans Canada (DFO) Canada 

Alana Krug-MacLeod alana.krug-macleod@mail.mcgill.ca McGill University Canada 

Steve Pearce spearce@aslenv.com ASL Environmental Sciences Canada 

Shani Rousseau shani.rousseau@dfo-mpo.gc.ca DFO Canada 

Junita D. Karlsen juka@aqua.dtu.dk DTU Aqua Denmark 

Kjetil Gjeitsund Thorvaldsen kjgth@aqua.dtu.dk DTU Aqua Denmark 

Elor Sepp elor.sepp@ut.ee Estonian Marine Institute Estonia 

Laurent Berger laurent.berger@ifremer.fr Ifremer France 

Lilia Guillet lilia.guillet@iphc.cnrs.fr CNRS France 

Naig Le Bouffant naig.le.bouffant@ifremer.fr Ifremer France 

Anne Lebourges-Dhaussy anne.lebourges.dhaussy@ird.fr IRD France 

Irène MOPIN irene.mopin@ensta-bretagne.org ENSTA France 

Maxime Duranson maxime.duranson@thuenen.de Thünen Institute Germany 

Sven Gastauer sven.gastauer@thuenen.de Thünen Institute Germany 

Matthias Schaber matthias.schaber@thuenen.de Thünen Institute Germany 

Sigurvin Bjarnason sigurvin.bjarnason@hafogvatn.is MFRI Iceland 

Valdimar Einisson valdi@simberg.is  Simberg Iceland 

Snorri Guðmundsson snorri@star-oddi.com Star-Oddi Iceland 

http://valdiqsimberg.is/
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Þorsteinn Kristvinsson steini@simberg.is Simberg Iceland 

Mandana Mahgoli mam121@hi.is University of Iceland Iceland 

Baldur Sigurgeirsson baldur@star-oddi.com Star-Oddi Iceland 

Teresa Silva teresa.silva@hafogvatn.is MFRI Iceland 

Sigurður Þór Jónsson sigurdur@hafro.is MFRI Iceland 

Dagmar Ýr Ólafsdóttir dagmar@star-oddi.com Star-Oddi Iceland 

Ciaran O'Donnell ciaran.odonnell@marine.ie Marine Institute Ireland 

Samuele Menicucci samuele.menicucci@irbim.cnr.it CNR Italy 

Antonio Palermino antonio.palermino@irbim.cnr.it CNR Italy 

Satoshi MISONOO satoshi.misonoo@furuno.co.jp FURUNO JAPAN 

Kouichi Sawada sawada_koichi16@fra.go.jp FRA/Fisheries Technology Institute Japan 

Rika SHIRAKI rshiraki.hc@furuno.co.jp FURUNO JAPAN 

Ryuzo Takahashi takahashi_ryuzo62@fra.go.jp FRA/Fisheries Technology Institute Japan 

Natsuki Yamamoto yamamoto_natsuki28@fra.go.jp FRA/Fisheries Technology Institute Japan 

Benoit berges benoit.berges@wur.nl WMR Netherlands 

Laure Barbin laureb@spc.int Pacific Community New Caledonia 

Gavin Macaulay gavin@aqualyd.nz Aqualyd New Zealand 

Alina Wieczorek AlinaMadita.Wieczorek@niwa.co.nz NIWA New Zealand 

Tonny Algroy tonny.algroy@kd.kongsberg.com Kongsberg Discovery Norway 

Oana Botezat oana@pineview.io OceanStream Norway 

Muriel Dunn muriel.dunn@sintef.no SINTEF Ocean Norway 

Rolf J Korneliussen rolf.korneliussen@hi.no IMR Norway 

Inge K. Eliassen inel@norceresearch.no NORCE Norway 

Babak Khodabandeloo babak.khodabandeloo@hi.no IMR Norway 

Yoann Ladroit yoann.ladroit@kd.kongsberg.com Kongsberg Discovery Norway 

Lars Nonboe Andersen lars.nonboe.andersen@kd.kongsberg.com Kongsberg Discovery Norway 

Nils Olav Handegard nilsolav@hi.no IMR Norway 

Geir Pedersen geir.pedersen@hi.no IMR Norway 

Pierre Priou ppr@akvaplan.niva.no Akvaplan-niva Norway 

Andrei Rusu andrei@oceanstream.io OceanStream Norway 

Ingrid Utseth utseth@nr.no Norwegian Computing Center Norway 

Ivar Wangen ivar.wangen@kd.kongsberg.com Kongsberg Discovery Norway 

Ramiro Castillo prcastillo@imarpe.gob.pe IMARPE Peru 

Daniel Grados dgrados@imarpe.gob.pe IMARPE Peru 
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Mariano Gutierrez mgutierrez@ihma.org.pe Humboldt Institute Peru 

Martin Santivañez-Yuffra msantivanez@copeinca.com.pe Copeinca Peru 

Aleksander Żytko azytko@iopan.pl 
Institute of Oceanology Polish 
Academy of Sciences Poland 

Xes Abal xesus.abal@furuno.es Furuno Spain Spain 

Guillermo Boyra gboyra@azti.es AZTI Spain 

Lucio Calise lucio.calise@zunibal.com Zunibal SL Spain 

Víctor Espinosa vespinos@upv.es UPV Spain 

Antonio Martin Antonio.Martin@furuno.es Furuno Spain Spain 

Miguel Nogueira Miguel.Nogueira@furuno.es Furuno Spain Spain 

Patricia Ordóñez Cebrián patricia.ordonez@zunibal.com Zunibal SL Spain 

Isabel Pérez-Arjona iparjona@upv.es UPV Spain 

Joakim Eriksson joakim.eriksson@ai.se AI Sweden Sweden 

Jonas Hentati-Sundberg jonas.sundberg@slu.se SLU Sweden 

Olavi Kaljuste olavi.kaljuste@slu.se SLU Sweden 

Niklas Larson niklas.larson@slu.se SLU Sweden 

Koki ABE abe@seafdec.org SEAFDEC Thailand(Japan) 

Jeroen van der Kooij jeroen.vanderkooij@cefas.gov.uk Cefas UK 

Ian Areford iaref001@fiu.edu FIU USA 

Kevin Boswell kevin.boswell@fiu.edu FIU USA 

Shannon Dolan shdolan@ucsd.edu Scripps Institutuion of Oceanography USA 

Wu-Jung Lee leewj@uw.edu U Washington USA 

Scott Loranger scott.loranger@kd.kongsberg.com Kongsberg Discovery USA 
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Remote (# 56) 

First name Name E-mail Institution Country 

Ian McQuinn mcquinn.ian@telus.net DFO (allumni) Canada 

Chelsea Stanley chelsea.stanley@dfo-mpo.gc.ca Fisheries and Oceans Canada (DFO)  Canada  

Nicolás Alegría nalegria@inpesca.cl INPESCA Chile 

Sarah Albernhe salbernhe@groupcls.com CLS France 

Pavanee Angelee Annasawmy  pannasawmy@yahoo.com FRB France 

Arthur Blanluet  arthur.blanluet@hesge.ch HEPIA France 

Arnaud Calin  arnaud.calin@ensta.fr ENSTA France 

Nadege Fonvieille nadegefonvieille@gmail.com AMU/MIO France 

Lloyd Izard  lloyd.izard@gmail.com LOCEAN France 

Guillaume Matte Guillaume.matte@exail.com Exail Sonar France 

Marius Molinet marius.molinet@univ-amu.fr AMU/MIO France 

Katja Ovchinnikova katja.ovch@gmail.com OceanStream France 

Cyril Poncelet cyrille.poncelet@ifremer.fr Ifremer France 

Gildas Roudaut gildas.roudaut@ird.fr IRD France 

Ghjuvan Santoni--Guichard  ghjuvan.santoni-guichard@cnrs.fr CNRS France 

Charlene Erasito Charlene.Erasito@ifremer.fr Ifremer France/Fidji 

Teunis Jansen tej@aqua.dtu.dk GINR/DTU-AQUA Greenland/Denmark 

Smitha Bal Raj smitha@cmlre.gov.in CMLRE Minsitry of Earth Sciences India 

Nimit Kumar nimit.official@gmail.com IOC-UNESCO India 

Fabio Campanella fabio.campanella@cnr.it CNR Italy 

Yoshiaki Fukuda fukuda_yoshiaki03@fra.go.jp FRA/Fisheries Technology Institute Japan 

Tomohiko Matsuura matsuura_tomohiko35@fra.go.jp FRA/Fisheries Technology Institute Japan 

Natalia Gorska gorska@iopan.pl Institute of Oceanology Polish academy of Sciences Poland 

Ndague DIOGOUL diogoulndague@yahoo.fr CRODT Senegal 

Pilar Còrdoba pilar.cordoba@ieo.csic.es IEO Spain 

Marian Peña marian.pena@ieo.csic.es IEO Spain 

Vicent Puig-Pons vipuipon@upv.es UPV Spain 

Patrick Schneider patrick@aquason.com Aquason Research & Technology, SL Spain 

Beatriz Sobradillo bsobradillo@azti.es AZTI Spain 

Roland Proud roland.proud@cuparanalytics.com Cupar Analytics Ltd UK 

Julie Salvetat julie.salvetat@uhi.ac.uk UHI UK 
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Benjamin Williamson benjamin.williamson@uhi.ac.uk UHI UK 

Kay Ihle kay.ihle@sams.ac.uk SAMS UK 

Miad Al Mursaline  miadmursaline@gmail.com U Washington  USA 

Derek Bolser derek.bolser@noaa.gov NOAA/OST USA 

Alex De Robertis alex.derobertis@noaa.gov NOAA Fisheries USA 

David Demer david.demer@noaa.gov NOAA Fisheries USA 

Réka Domokos reka.domokos@noaa.gov NOAA/NMFS/PIFSC USA 

Haley Glasmann hglas011@fiu.edu FIU USA 

Ilysa Iglesias isiglesias@ucsd.edu Scripps Institutuion of Oceanography USA 

Mike Jech michael.jech@noaa.gov NOAA/NEFSC USA 

Erin LaBrecque erinlab@gmail.com MMC USA 

Mike Levine mike.levine@noaa.gov NOAA Fisheries USA 

Brandyn Lucca blucca@uw.edu APL - UW USA 

Hassan Moustahfid hassan.moustahfid@noaa.gov NOAA/ US IOOS  USA 

Elizabeth Phillips elizabeth.phillips@noaa.gov NOAA/NWFSC USA 

Josiah Renfree josiah.renfree@noaa.gov NOAA/SWFSC USA 

Patrick Ressler patrick.ressler@noaa.gov NOAA Fisheries USA 

Tim Rowell timothy.rowell@noaa.gov NOAA/SEFSC USA 

Kevin Stierhoff kevin.stierhoff@noaa.gov NOAA/SWFSC USA 

Rebecca Thomas rebecca.thomas@noaa.gov NOAA/NWFSC USA 

Jianfeng Tong jftong@uw.edu U Washington USA 

Rick Towler rick.towler@noaa.gov NOAA Fisheries USA 

Carrie Wall carrie.wall@noaa.gov U Colorado / NOAA USA 

Allison White allison.white@noaa.gov NOAA/SEFSC USA 

Juan Zwolinski jzwolins@ucsc.edu  U California Santa Cruz USA 
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