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State and Trends of Australia’s Oceans Report

• Marine assessments are important 
tools for examining the state and trends 
of marine systems at regional, national, 
and global scales.

• The collating, synthesising, and 
reporting of meaningful indicators of 
marine ecosystem health provides 
information in a clear way to a broad, 
and often non-scientific audience.

• Making our datasets and time series 
‘assessment ready’ is part of the IMOS 
strategy to plan for impact.



State and Trends of Australia’s Oceans Report

• The process to develop this report 
involved over 70 scientists from 16 
institutions working with available 
datasets, mostly of ten years length or 
longer.

• There are 27 time series across four 
themes: 

• Physical and Chemical Environment
• Biological Productivity 
• Water Quality 
• Marine Animals



State and Trends of Australia’s Oceans Report

• IMOS will engage with stakeholders 
(such as Department of Agriculture, 
Water and Environment) regarding 
these time series

• Practically designed to enable easy 
tracking via DOI 

• Hoping that this leads to stakeholder 
engagement between groups of 
researchers using IMOS data and the 
assessors/managers etc 



State and Trends of Australia’s Oceans
• Background: concept development, pitch and 

updates through several IMOS APM meetings
• Opportunity: support data-driven marine 

assessments coordinated by a range of 
stakeholders and partners, by providing relevant 
datasets that are “organised, analysed and 
interpreted”

• Concept: provide a conduit for impact and uptake of 
some of our mature data streams, and highlight new 
and emerging datasets that increase our knowledge 
of marine systems

• Focus is on time-series (>10 years) predominantly 
in the pelagic zone

Heupel et al Contribution 4.7



State and Trends of Australia’s Oceans
• IMOS: 

• uniquely positioned to deliver data 
underpinning pelagic assessments at 
multiple scales “organised, analysed, 
interpreted”

• “STAR” Task Team model integral to 
success

SSTAARS, Pattiaratchi and Hetzel, Contribution 1.2



Steering Committee
Chair Tim Moltmann 
• Dr David Smith
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• Dr Karen Evans

Editorial team
• Professor Anthony Richardson
• Dr Ruth Eriksen
• Dr Indiah Hodgson-Johnston
• Dr Jake Wallis
• Tim Moltmann

STAR Task Team Governance and oversight



STAR Task Team
Contributors
• Direct approach to potential subject-matter experts 

identified through the Task Team proposal process
• Open call through Marine Matters
• Open call through IMOS APM
• “Bring collaborators with you”
• >70 scientists from 16 institutions
• Turn data in knowledge
• Connect IMOS capability to stakeholder need



STAR Task Team
Process
• Consultative and inclusive approach to the scope and content
• Guided by Steering Committee
• Set time-frame by supporting 2 face-to-face meetings in 

Hobart, Brisbane, most work done “offline”
• Harness support and expertise from IMOS in science 

communication, marine and environmental policy, and use and 
impact

• Consistency of format, language and data presentation
• CSIRO co-investment Claire Davies, Wayne Rochester, 

Anita Slotwinski, Peter Thompson 



State and Trends of Australia’s Oceans
Content
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Impact
• Establish a template for subsequent reports that 

deliver information and synthesis of trends and 
marine ecosystem responses, focusing on the 
pelagic environment

• Support evidence-based decision making on issues 
of national significance, across the IMOS major 
research themes

• Help make IMOS and other Australian research and 
operational ocean data more discoverable through 
the AODN

• Identify gaps in space and time, more observational 
effort needed



Invitation to future 
contributors:
Let IMOS know you want to 
showcase your data and 
expertise in future 
iterations…..



Time Series 

• Bernadette Sloyan et al
• East Australian Current variability 

• David Antoine et al
• The seasons of phytoplankton around Australia

• Steve Brett, Claire Davies et al
• Harmful Algal Blooms and the shellfish industry

• Clive McMahon et al 
• Tracking elephant seal population trends in the 

Southern Ocean





East Australian Current
Contributors: Bernadette M. Sloyan, Madeleine Cahill, Moninya Roughan, Ken Ridgway

May 2015 – April 2018 Mooring data



EAC Variability

Time series (April 2015-May 2018) of the (top) SSH anomaly 
(m) and SST (°C) anomaly, (middle) Along-slope velocity (m s-1) 
and (bottom) Across-Slope velocity (m s-1) at ~ 27°S. 



EAC Evolution 

Alongshore velocity in the EAC at 4 sections along 
southeastern Australia as estimated from a high-
resolution regional ocean model that assimilates all 
available IMOS observations for a 24 month period 
over 2012-2013

(Top) Speed of the core of the EAC jet calculated from HF radar 
derived surface velocities centered at 30°S, in a flow following 
framework (Archer et al. 2017) and (bottom) the position of 
the core of the EAC jet.



EAC Network: Meeting National Need

Impact of observations, normalized by number 
of observations. (Kerry et al. 2018)

Western Boundaries are important 
components of the local, regions and 
global climate

Long-time series provide critical 
observations to understand trends 
and variability at many time-scales

Provide ideal sites for intensive 
process studies to improve dynamical 
understanding

Distributed and multiple observing 
platforms combined with data 
assimilation models provide unique 
opportunity to meet the needs of a 
diverse users base. 





The seasons of phytoplankton 
around Australia
David Antoine1, Nicolas Mayot2 and Edward King3
1 Remote Sensing and Satellite Research Group, School of Earth & Planetary Sciences, Curtin University, Perth, WA 6845, Australia
2 School of Environmental Sciences, University of East Anglia, Norwich NR4 7TJ, UK
3 CSIRO Oceans and Atmosphere, Hobart, TAS 7001, Australia

Rationale/Summary: phenology describes recurrent features of the temporal variability of ecological or 
environmental parameters. Here we have studied the phenology of phytoplankton of the seas surrounding 
Australia, using chlorophyll concentration as the proxy for phytoplankton. This approach allows 
characterizing phytoplankton seasonal cycles and their relation to environmental changes, which is crucial to 
understand relationships between climate (environment) forcing and marine ecosystems. 

Data and methods:
- Sixteen years [2003-2018] of satellite ocean colour observations from the NASA Aqua-MODIS sensor
- Combined into 4-km monthly composite maps of the chlorophyll concentration, further aggregated into twelve 
climatological monthly composite maps. [Chl from Hu et al., 2012].
- A k-means-based cluster analysis [D'Ortenzio and Ribera d'Alcalà, 2009] was then applied after the data in each of the grid 
cells were normalized by their maximum. 
- The optimal number of clusters was determined through a “silhouette analysis” [Rousseeuw, 1987]. 
- The average within each cluster is then computed and provides the typical seasonal cycle representative of the group.
References: D’Ortenzio F and M Rbiera D’Allcala, 2009. Biogeosciences 6 (2), 139-148. www.biogeosciences.net/6/139/2009/ Hu et al., 2012. J. Geophys. Res. 117, C01011, 
doi:10.1029/2011JC007395 Rousseeuw, 1987. Computational and Applied Mathematics. 20: 53–65. doi:10.1016/0377-0427(87)90125-7



The 6 typical seasonal cycle Their spatial distribution around the Australian continent

Results





Harmful Algal Blooms and the 
shellfish industry
Steve Brett, Claire Davies, Ruth Eriksen, Anthony Richardson

• Data from regular monitoring from Hornsby Shire Council 
(NSW), NSW Food Authority and EPA Victoria

• 2004 to date
• Time series of key HAB species in SE Australia

• First study of long term, large spatial patterns of HAB 
species across mainland SE Australia



Seasonal Abundances of Key HABs



Trigger 
levels of 
key HAB  
species



Long term trends

• Slight increase in 
abundance in past 10 
years in Northern and 
Southern NSW 

• Relatively stable in Port 
Phillip Bay and Central 
NSW



Implications for people and ecosystems
• Monitoring is vital for: 

• protection of human health, 
• the reputation and value of export markets
• understanding the effect of a changing marine 

environment on the frequency, intensity, and duration 
of HAB events

• Significant economic impact:
• toxin production, 
• non-toxin related impacts on species health
• loss of amenity



Summary
• Key HAB species

• are widely distributed in SE Australia 
• slight increase in abundance over the past 10 years in 

Southern and Northern NSW
• stable in Central NSW and Port Phillip Bay. 

• Most common HABs above trigger levels are Dinophysis
acuminata and Dinophysis caudata. 

• Prorocentrum lima is often recorded above trigger levels 
but has not yet been associated with toxic events 





Tracking elephant seal population 
trends in the Southern Ocean

• The Macquarie Island SES has been decreasing at 1.2% per year for the 
past 60 years 



Tracking elephant seal population 
trends in the Southern Ocean
• Integrating longitudinal population counts with  vital 

rates (survival and fecundity) and at-sea behaviour 
and distribution (IMOS) lead to key insights: 

• three main groups of seals specialized in feeding 
in different ocean realms, viz. the sub-Antarctic, 
the Ross Sea and the Victoria Land Coast

• population size at Macquarie Island was 
negatively correlated with ice concentration this 
has implication for overall population viability 

• female forging success was positively related to 
pup size and survival BUT not all female seals 
benefited equally – the largest females no net 
benefit



State and Trends of Australia’s Oceans Report
The Website

www.imosoceanreport.org.au

https://www.imosoceanreport.org.au/
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