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Background
Since 2010, as a part of existing ocean industry collaboration, Australia’s Integrated Marine
Observing System (IMOS) Ships of Opportunity Bioacoustics sub-Facility (here onwards IMOS
Bioacoustics sub-Facility) has been collecting opportunistic, supervised, and unsupervised active
bioacoustic data from different platforms including commercial fishing and research vessels
transiting ocean basins (Figure 1) (Kloser et al., 2009; Haris et al., 2021). The resulting acoustic
snapshots (Simmonds and MacLennan, 2005) provide a proxy for the combined effects of size,
abundance, distribution, diversity, and behavior of mid-trophic mesopelagic communities including
macro-zooplankton and micronekton in the twilight zone of global oceans (Figure 2). The broad goal
of IMOS Bioacoustics sub-Facility is to provide repeated active bioacoustic observations for the
status and trend of ocean life to 1000 m at basin and decadal scales.

Figure 1. Schematic overview of IMOS Bioacoustics sub-Facility operations to collect and publish bioacoustic data
with related metadata. Bioacoustic data received from diverse operators are quality controlled and made available
through the Australian Ocean Data Network (AODN) Portal. IMOS currently has a portfolio of 13 Facilities that
undertake systematic and sustained observations of Australia’s marine environment. It is integrated in terms of its
geographic domain (from coast to open ocean) and scientific domain, combining a wide range of physical, chemical,
and biological observations from a variety of platforms. IMOS observations are turned into data that can be
discovered, accessed, downloaded, used, and reused through the data Facility AODN.

The primary data-type derived from IMOS Bioacoustics sub-Facility is the georeferenced, calibrated
(Demer et al., 2015), and processed (Ryan et al., 2015) single-beam water column volume
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backscattering coefficient 𝑠𝑣 (m2 m-3) values, representing the linear sum of backscatter from
acoustically detectable individual organisms within the sampling volume (Figure 2) (Simmonds and
MacLennan, 2005).

Figure 2. Example of how bioacoustics data is collected from a vessel by transmitting pulses of sound in water that
reflects off the organisms to produce an echogram (38 kHz).

Data processing routines
Data sets were initially processed using Echoview® software (Echoview Software Pty Ltd, Hobart,
Tasmania, Australia) that includes a sequence of data processing filters designed to remove noise
and improve data quality (Ryan et al., 2015). Transect data files applying related time offset to
Coordinated Universal Time (UTC) and calibration parameters were visualized (Figure 2) as
frequency-specific echograms in Echoview® for visual inspection, transducer motion correction, and
filtering processes (Figure 3). Subsequent processing and packaging were completed using
MATLAB® software (MathWorks, Natick, Massachusetts, USA). All processing steps were semiautomated using a custom open-source MATLAB® Graphical User Interface (GUI) integrated with
Component Object Model (COM) objects controlling Echoview® software.
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Figure 3. Flowchart of methods implemented to produce quality-controlled bioacoustic data, providing an overview
of data processing sequences in the context of key data variables present in a NetCDF file.

Data review, packaging, and submission routines
Processed data sets were stored in Network Common Data Form (NetCDF, www.unidata.ucar.edu) file
(NetCDF-4 format) with a resolution of 100 m horizontal distance and 5 m vertical depth (note the data
resolution was 1 km horizontal distance and 10 m vertical depth until the year 2020). This NetCDF file
conforms standardized naming conventions and metadata content defined by the Climate and Forecast (CF)
(Eaton et al., 2011), IMOS (IMOS, 2020), and International Council for the Exploration of the Sea (ICES) (ICES,
2016) published over the years (Figure 4) (Haris et al., 2018).
Processed NetCDF files were independently reviewed by both analyst and principal investigator to further
investigate data quality. If suitable, the NetCDF file along with ancillary files: (1) acquired raw data (.raw files),
(2) platform track in CSV format (containing date, time, latitude, longitude, and time offset to UTC), (3)
platform motion data (if recorded) in CSV format (including date, time, pitch, and roll measurements), and
(4) a snapshot of processed echogram as Portable Network Graphics (PNG) format were packaged and
submitted to the publicly accessible AODN Portal.
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Processed NetCDF files are published via the Australian Ocean Data Network (AODN) Portal at:
https://portal.aodn.org.au/search?uuid=8edf509b-1481-48fd-b9c5-b95b42247f82.
This portal allows transect selection and data download with spatial and temporal subset options
implemented for each platform and frequency.
A generic metadata record of the project is available via GeoNetwork at:
https://catalogue-imos.aodn.org.au/geonetwork/srv/api/records/8edf509b-1481-48fd-b9c5b95b42247f82.
The NetCDF files are also accessible via the AODN THREDDS data server that can be accessed remotely using
the OPeNDAP protocol at:
http://thredds.aodn.org.au/thredds/catalog/IMOS/SOOP/SOOP-BA/catalog.html.

Figure 4. Primary components and organization of key variables present in a NetCDF file with illustrations of key
metadata categories.
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