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Southern Ocean Time 
Series moorings back 
in the water 

New Australian database 
reveals climate change 
impact on fish at larval stage
The database provides the seasonal 
dynamics of larval fish in temperate and 
subtropical Australian waters.

DNA from the deep reveals 
stunning diversity of invisible 
life in Australia’s oceans

Climate change to create 
strange bedfellows on 
deep ocean reefsJu
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As a national research infrastructure, 
enabling high quality science and 
research in the national interest is core 
business for IMOS. Many examples are 
featured in these pages. A new Atlas of 
Regional Seas published in the Journal of 
Marine Systems reveals unprecedented 
detail of oceanographic phenomena 
using 25 years of sea surface 
temperature data. The Atlas provides 
a benchmark for high-resolution ocean 
modelers, and a resource for ecosystem 
studies where temperatures, and their 
extremes, impact on ocean chemistry, 
species ranges and distribution.

A Nature Climate Change paper using 
the seafloor imagery from the IMOS 
AUV Facility shows how habitat-
forming species on deep reefs across 
eastern Australia may respond to rising 
water temperatures. Warming ocean 
temperatures over the next 40 years are 
predicted to create novel combinations 
of marine life that are unlike deep reef 
communities today. This information is 
critical to informing future management 
of ecosystems likely to be affected.

We also highlight two publications 
in Nature Scientific Data. One using 
DNA to reveal stunning diversity of 
invisible life in Australia’s oceans, 
and another revealing climate change 
impacts on fish at larval stage.

Value adding to IMOS observations and 
data is another theme in this edition. 

We showcase collaboration with coastal 
and ocean modellers at the Academy 
of Science, improvement of the much-
loved OceanCurrent website that maps 
IMOS data on a daily basis, partnering 
to produce on-line lectures teaching 
marine scientists how to use IMOS 
data in their research, and a Task Team 
working to produce the first report on 
state and trends of Australia’s oceans 
using IMOS observations and data.

Finally, we highlight some changes in 
leadership that speak to the remarkable 
stability of IMOS over many years, 
and the exciting opportunities that 
lay ahead. Roger Proctor retires in 
mid-December after a decade at the 
helm of the Australian Ocean Data 
Network (AODN). It’s pleasing to see 
his successor, Sebastien Mancini, 
appointed from within the AODN 
leadership team. Ian Poiner stood down 
as Independent Chair of the Board at the 
end of September after seven years of 
outstanding stewardship. IMOS remains 
in good hands for the future with John 
Gunn taking up the role for the next 
three years. We thank Roger and Ian, 
and welcome Sebastien and John.

In closing, we hope you enjoy reading 
this edition of Marine Matters and wish 
you and your families a safe and happy 
Xmas, and a prosperous new year.

Tim Moltmann

director’s
corner

Welcome to the last edition of Marine Matters of 2018. 
It’s been quite a year!
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Integration: the focus of the IMOS ocean 
modelling workshop at the Shine Dome
The fourth biennial Australian Coastal 
and Oceans Modelling and Observations 
Workshop (ACOMO 2018) was held at 
the Shine Dome, Australian Academy of 
Sciences, in Canberra in early October.

The aim of the ACOMO workshop is to 
keep encouraging, advance and support 
the co-evolution and engagement 
between Australia’s integrated marine 
observing system and our national 
coastal and ocean modelling capability.

Building on the previous three 
workshops (2012, 2014 and 2016) 
this year’s ACOMO workshop had an 
increasing focus on integration.

The meeting brought together over 90 
participants from research organisations, 
universities, government departments and 
private industry across Australia, as well as 
attendees from international organisations.

The event was focused on putting marine 
science, technology, engineering and 
mathematics into action. Discussing how 
we can best use smart sensors, robotic 
instruments, satellite data, research 
vessels, super computers, and numerical 
models to examine complex problems 
in marine science with real impact: in 
understanding the state of our oceans, 
the variability of our climate, and the 
health of our marine ecosystems from 
fisheries to reefs across Australia.

Presenters covered every trophic 
level from microbes, cyanobacteria, 
phytoplankton, zooplankton, 
pelagic fish, to even the first marine 
ecosystem assessment of the Southern 
Ocean. Physical phenomena from 
boundary currents, coastal upwelling, 
thermal stress on reefs, surface 
waves were also presented.

The keynote address was presented by 
Dr Annalisa Bracco, from Georgia Institute 
of Technology in the USA. Annalisa 
gave an overview of recent studies of 
physical and biogeochemical interactions 
across mesoscale and submesoscale 
flows focusing on the Gulf of Mexico. 

Australia’s Chief Scientist Dr Alan Finkel 
AO gave a talk to the participants 
before the poster session on Day 
1. Dr Finkel highlighted how in the 
2018 Budget “IMOS was specifically 
recognised as a national priority.”

To view the agenda, abstracts, 
presentations and report of ACOMO 2018 
visit the workshop page (http://imos.org.
au/calendar/events/acomo/acomo2018).

The ACOMO workshop was 
organized by IMOS and sponsored 
by the CSIRO and the Australian 
Institute of Marine Science. n

Adi Chopra

http://imos.org.au/calendar/events/acomo/acomo2018/
http://imos.org.au/calendar/events/acomo/acomo2018/
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Change over for the Independent Chair role
The IMOS community bid farewell 
to the Independent Chair of our 
Governing Board, Dr Ian Poiner in 
September, and welcomed the new 
chair, John Gunn. 
Ian has chaired the board since 2011, 
however Ian’s contribution to IMOS 
goes back to its inception. Before 
becoming Independent Chair, he was a 
foundation member of the Board in his 
role as CEO of the Australian Institute 
of Marine Science, and a key influencer 
in the establishment and growth of 
IMOS as Chair of the Oceans Policy 
Science Advisory Group (now the 
National Marine Science Committee). 

‘Ian has been outstanding as 
an Independent Chair’ said Tim 
Moltmann, IMOS Director.

‘His calm approach and steady hands 
have led us through some very challenging 
times, and he leaves us in great shape. 

Dr Ian Poiner John Gunn

I confidently predict that success will 
continue at least for the next decade. This 
2018 Budget was a fantastic outcome 
for us and was a result of a lot of hard 
work over the years,” says Dr Poiner.

“It is always great to leave organisations 
like IMOS when it clearly has been 
successful and where prospects for 
the future are secure but also with 
the knowledge success has come 
through hard work and commitment, 
and engagement with smart people 
of integrity and honesty.”

John Gunn is a marine scientist with over 
35 years’ experience conducting, leading, 
translating and communicating science 
focused on conservation and sustainable 
use of marine ecosystems and resources.

John has had a long association with 
IMOS through his leadership roles over 
the last 15 years in the Australian marine 
community. John was the Chief Executive 
Officer of the Australian Institute of Marine 
Science (2011-2017); the Chief Scientist 
of the Australian Antarctic Program/ 
Senior Executive in the Australian 
Government (2008-2011); and Deputy 
Chief of CSIRO’s Marine and Atmospheric 
Research Division (2003-2008). Over 
this time, he served as a member of the 
IMOS Advisory Board for nine years.

“It’s a pleasure to renew my 
relationship with IMOS, and an honour 
to serve as the 3rd Chair of the 
Advisory Board,” says Mr Gunn.

“I’d like to acknowledge the great work 
of Ian Poiner, Tim Moltmann, the Board 
and all in the IMOS community that 
resulted in our increased and long-term 
funding allocation from the NCRIS.”

“This provides a platform for IMOS to 
consolidate the high-quality observing 
platforms and data streams for which 
we have become globally recognised. 
It also provides the scope for us to 
explore new approaches, extend 
our observations and data services 
and build enduring partnerships 
with those who use our data.”  n

The IMOS Office has always felt fully 
supported by Ian. As Director, I’ve 
greatly appreciated the way he has 
kept the Board looking up and out, 
always focused on long term strategy. 
He has been a great mentor for me.’

Professor Brigid Heywood, Deputy Vice 
Chancellor Research at the University of 
Tasmania, echoed these sentiments.

‘The University of Tasmania has taken 
responsibility for leading IMOS as a 
national collaboration over many years. 
Sound advice from Ian and the Board 
has been essential to us in carrying 
out this important responsibility. 
We can’t thank him enough for 
the leadership he’s provided.’

Ian reflects on his time as the 
Chair of the Board, and the future 
of IMOS in this news item.

“IMOS has been a great success and 
with this year’s Budget announcement 
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His calm approach and steady hands have 
led us through some very challenging 
times, and he leaves us in great shape. 

“



marinematters  5

NEWS

New Australian database reveals climate 
change impact on fish at larval stage
One of the first of its kind in the 
world, a benchmark database 
of larval fish collected over the 
last three decades and analysed 
by UNSW researchers will help 
scientists assess the effects of 
climate change on the health of 
Australian fisheries.
Published in Nature’s Scientific Data 
journal, the database provides the 
seasonal dynamics of larval fish in 
temperate and subtropical Australian 
waters.  Larval fishes are a useful 
measure of marine ecosystem state 
and change, as well as species-
specific distributions as species shift 
southward with climate change. The 
high level of expertise required to 
identify larval bream from a larval 
flathead, and the considerable effort 
required to collect them, make 
these data extremely valuable.

“The changing abundance of larval 
fishes due to changing seasons 
provides a tangible signal of climate 
change for ecosystem management. 
This publicly available dataset will 
be a resource for decades to come” 
explained lead author, Dr James Smith.

The database is a collaborative effort 
from many universities, research 
institutions and government agencies 
including the Integrated Marine 
Observing System (IMOS).

The Sydney Institute of Marines Science 
(SIMS) is the operator of the NSW IMOS 
program and SIMS CEO, Professor 
Peter Steinberg said, “SIMS is delighted 
to see larval fish researchers using 
the IMOS infrastructure and becoming 
part of its national community.”

Larval fish are the delicate early life 
stage that all fish experience – from 
sardines to tuna. Larvae are carried 

in ocean currents before they are 
large enough to swim, and therefore 
larvae may be found in new areas due 
to changing ocean currents.” said 
Professor Iain Suthers, from University 
of New South Wales and leader of the 
National Ichthyoplankton Monitoring 
and Observing (NIMO) initiative.

Tim Moltmann, Director of IMOS also 
describes the work as very promising. 
“We’re now in discussion with national 
providers and funders of fisheries and 
aquaculture research to determine what 
next. And the team has already made 
a major contribution by building a new, 
open access dataset for use and reuse.”

This work was also supported by the 
Australian Fisheries Management 
Authority (AFMA), which provided the 
impetus to go beyond monitoring and 
examine these historical datasets. n

Locations of data for each project (P1-P12) in this 
data descriptor. The five National Reference Stations 
(NRS) at which ~monthly sampling of larval fishes is 
ongoing are indicated. Samples at the three NRS on 
the east coast are currently being sorted and identified, 
with the remainder stored for future sorting and 
identification. Figure credit: Nature Scientific Data.

Julian Uribe-Palomino, CSIRO
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New IMOS marine data and science 
e-lectures series released

Our IMOS Annual Highlights 
2017–18 is available now

IMOS, in collaboration with the 
Institute for Marine and Antarctic 
Studies, has developed a series of 
marine data and science e-lectures 
designed to help marine scientists 
learn how to use IMOS ocean 
observation data in their research.
“The increasing amount of ocean 
data being generated and openly 
available makes it essential to train, 
develop and improve the skills of our 
future marine scientist in using this 
resource to increase our knowledge 
and improve our understanding of our 
oceans” said Dr Ana Lara-Lopez, IMOS 
scientific officer and project leader.

“Developing a library of Massive 
Open Online Courses that address 
this need provides the opportunity 
not only to reach out to as many 
students as possible but it also allows 

It covers our twelfth year of 
operation as a national collaborative 
research infrastructure. 
The document provides an overview of the 
past year, a brief description of how IMOS 
works, and a selection of science highlights 
illustrating the many ways in which our 
research infrastructure is being used for 
the benefit of Australians. We highlight 
annual science impacts from IMOS 
infrastructure in four sections - broadscale, 
backbone, regional and national.

The power of turning broadscale 
observations into big datasets that 
validate and reduce uncertainties in 
ocean remote sensing, modelling and 
forecasting is highlighted. Collaboration 
is fundamental to our success but 

us to exploit the cyberinfrastructure 
available to us” she added.

The new e-lecture series has been 
designed to provide data analysis skills 
in a flexible learning environment.

The topic-specific lectures include; ocean 
primary productivity, the carbon cycle, and 
ocean acidification. The associated hands-
on exercises using real observations 
will help the user gain experience on 
how to analyse and interpret the data.

The e-lectures were developed by 
IMOS in collaboration with the Institute 
for Marine and Antarctic Studies at 
the University of Tasmania and the 
Australian Institute of Marine Science.

The first lecture on Primary Productivity 
is now available through Open2U 
with the other lectures being 
released throughout December.

particularly at this scale, and IMOS has 
become a trusted partner in the national 
and international programs featured in the 
document, as well as in many others.

A key challenge for a national research 
infrastructure is deciding how to 
facilitate use and impact at national 
scale, while managing community 
pressure to do ‘everything, everywhere’. 
Backbone facilities are providing an 
increasingly effective mechanism for 
IMOS to drive national scale use and 
impact. The examples highlighted 
here demonstrate how IMOS strategic 
investments in marine observing and 
data infrastructure are scaling up 
and connecting excellent activities 
underway at regional and local levels.

The social, cultural, economic and 
environmental importance of Australia’s 
vast marine estate does concentrate in 
particular regions. IMOS looks to respond 
to these regional drivers by intensifying 
its efforts in strategically important 

The teaching staff include Associate 
Professor Pete Strutton from the Institute 
for Marine and Antarctic Studies, Dr 
Paula Pardo from the Antarctic Climate 
and Ecosystems Cooperative Research 
Centre, Dr Katharina Fabricius and 
Dr Joy Smith both from the Australian 
Institute of Marine Science. n

locations.  The examples highlighted 
here show how use and impact is being 
accelerated though this approach.

Highlights from the Australian Ocean 
Data Network (AODN) and IMOS 
OceanCurrent show how sustained 
investment in national data and product 
platforms adds even more value to the 
broadscale, backbone and regional 
facility investments highlighted above.

All of the achievements of the past 
year were underpinned by continued, 
excellent performance of IMOS operating 
institutions. The program had 235 
milestones for the year, of which 91% were 
achieved and a further 6% in progress at 
30 June 2018. An outstanding effort by 
all of the scientific, engineering, technical 
and administrative staff involved in running 
the program on a day to day basis.

We hope you enjoy reading this  
IMOS Annual Highlights document  
for 2017–18. n

NEWS

highlights
2017-2018

https://open2u.utas.edu.au/Course/4261
http://imos.org.au/fileadmin/user_upload/shared/IMOS%20General/documents/Highlights_document/IMOS_highlights_2017-18_WEB.pdf
http://imos.org.au/fileadmin/user_upload/shared/IMOS%20General/documents/Highlights_document/IMOS_highlights_2017-18_WEB.pdf
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DNA from the deep reveals stunning diversity 
of invisible life in Australia’s oceans
In a new paper published in the Nature 
journal Scientific Data scientists from 
18 Australian universities and research 
institutes have come together to reveal 
the diversity and dynamics of the unseen 
microbial multitudes that keep our 
oceans healthy. Writing in the Nature 
journal Scientific Data, the team reports 
on an enormous genetic database that 
tracks microbes over space and time 
in Australian marine environments.

“Microbes in the ocean are possibly the 
most important organisms for maintaining 
our world as a healthy, habitable planet. 
They constitute over 90% of the ocean 
biomass, produce half the oxygen we 
breathe and provide the food for all marine 
life. Similar to the links between human 
health and the human microbiome, ocean 
health is largely controlled by its microbial 
inhabitants,” said lead author, Dr. Mark 
Brown from the University of Newcastle.

This ongoing project was carried 
out through funding from the 
Australian Research Council (ARC), 
the Commonwealth Scientific and 
Industrial Research Organisation 
(CSIRO), and the National Collaborative 
Research Infrastructure Strategy 
(NCRIS) via Bioplatforms Australia 
(Bioplatforms) and the Integrated 
Marine Observing System (IMOS). 

The project was developed from 2012 to 
address the worrisome lack of datasets 
describing microbial communities in 
the ocean and how they change over 
time. Such information is critical to 
our ability to predict potential effects 
of changing climate and human 
activities on our oceans and the 
environmental services they provide.

“This project represents a sea change 
for marine science in Australia,” said 
Bioplatforms’ Dr. Anna Fitzgerald. “It 
fosters collaboration among the top 
marine researchers around the country, 
enhanced by access to world-class 
infrastructure. Molecular techniques 
and big data form the modern language 
of environmental science. This dataset 
establishes a molecular baseline that 
will support the development of the 
next generation of monitoring tools 
to manage our marine assets.”

The large collective of scientists from 
around Australia working to fill in the 
gaps in our knowledge of the ocean’s 
microbial diversity are collecting 
monthly samples from seven marine 
National Reference Stations operated 
by IMOS. These include Darwin 
Harbour, Yongala, North Stradbroke 
Island, Port Hacking, Maria Island, 
Kangaroo Island and Rottnest Island. 

The scientists collect microscopic marine 
dwellers by filtration methods similar to 
those used to purify drinking water, except 
they keep the part with the microbes 
in it, not the sterile water. The genetic 
material extracted from the filters is 
then sequenced using high-throughput 
sequencing technology, providing a 
snapshot of the DNA blueprint of the 
microbial inhabitants of each sample. 

The dataset tracks over 200 million 
records of more than 175,000 unique 
species of microbes. It is the first data 
release from the ongoing initiative, in 
which samples are being collected 
over 80,000 km of ocean voyages 
covering most of Australia’s coastline 
and into the Southern Ocean.

“This is a very exciting project,” said 
Tim Moltmann, Director of IMOS. “It has 
catalysed an unexpected collaboration 
between field-based marine environmental 
sampling, and lab-based sequencing and 
bioinformatics. This coupling has created a 
research dataset that we simply could not 
imagine having just a few years ago. It has 
opened our eyes to future opportunities 
for bringing these techniques into 
Australia’s marine environment, which is 
vast, valuable, and changing rapidly.”

To read the full paper: https://www.
nature.com/articles/sdata2018130  n

Locations of the IMOS National Reference Stations (NRS). Inset are mean 
annual sea temperature plots for each month (1-12) and depth from which 
samples are collected at each station plotted over the range 10 °C to 
32 °C, compiled with all CTD data collected during IMOS NRS cruises 
between June 2009-May 2016. Figure credit: Nature Scientific Data.
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https://www.nature.com/articles/sdata2018130
https://www.nature.com/articles/sdata2018130
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The need for ecosystem 
assessments
Marine assessments are an important tool 
for collating, synthesising and reporting 
indicators of ecosystem health to a broad, 
and often non-scientific audience. They 
are effective and repeatable reporting 
tools for examining the state and trends 
of marine systems, at many scales, 
including regionally (e.g. Great Barrier 
Reef Outlook Report), nationally (e.g. State 
of the Environment) and internationally 
(e.g. World Ocean Assessment). The 
most robust assessments are data-
driven and underpinned by time series.

IMOS takes the lead
IMOS has convened a Task Team to 
contribute to an assessment report 
of the state and trends of Australia’s 
pelagic ecosystems (see http://imos.
org.au/facilities/task-teams/star/). 
Because of our ocean observing 
experience spanning physics to biology, 
the IMOS community is uniquely placed 
to deliver such an assessment. The 
opportunity here is to value-add to the 
information collected by IMOS – and 
other time series collected in Australia 
– by translating data into time series 
of ecosystem indicators that describe 
the state and trends of our pelagic 
environment. The target audience for 
the assessment report is policy makers, 
marine managers, and fellow scientists.

What is in and 
out of scope
The focus will be to fill the gap in 
assessing the pelagic environment, as 
most current assessments concentrate on 
benthic and coastal biodiversity, such as 
corals, seagrass, mangroves and kelps. 
The State and trends of Australia’s oceans 
will derive times series of indicators that 
encompass the physical (e.g. temperature, 
salinity, boundary currents), chemical 
(e.g. nitrogen, phosphate, silicate, pH, 
aragonite saturation), and biological 
(e.g. archaea, bacteria, phytoplankton, 
zooplankton, mid trophic levels and fish) 
components of the pelagic environment. 
This will require the use of diverse 
datasets collected using a suite of 
observing platforms including remote 
sensing, bottles, nets, ocean sensors, 
molecular techniques, bioacoustics 
and animal tracking, amongst others.

To distinguish this report from 
other assessments, the State and 
trends of Australia’s oceans will:

• Not be a report card and not apply 
a rating system (good/poor quality) 
because such a rating system is 
not relevant for many parts of the 
environment (what is poor quality for 
temperature, bacteria and plankton?)

• Not be based on expert opinion, 
but use time series of indicators.

• Not include shallow-water 
benthic habitats such as corals, 
seagrass, mangroves, kelps 
and estuaries (because others 
assessments cover these).

• Not include fish data from commercial 
and recreational fisheries.

• Not include pressures such as 
pollution, fishing or shipping.

The primary area of interest is the 
Australian EEZ, and the six bioregions 
used for marine spatial management, 
but the Southern Ocean will also be 
included. The aim is to base ecosystem 
state and trends on time series data 
and provide associated uncertainty 
estimates. The target audience is policy 
makers, marine managers, and scientists. 
A primary aim is that this assessment 
will help Australia to meet national and 
global reporting obligations (e.g., against 
the Sustainable Development Goals, 
Convention on Biological Diversity).

It is envisaged that State and trends 
of Australia’s oceans will be a regular 
assessment, with subsequent iterations 
evolving in response to governmental 
and industry needs and feedback. It 
is hoped that many of the time series 
indicators developed here will be 
taken up in other assessments such 
as the State of Environment Report 
and World Ocean Assessment.

Where are we up to?
The IMOS State and Trend Assessment 
Report (STAR) Task Team held its first 
meeting from 25-27 September 2018 
in Hobart. At the meeting, we had 
people with a broad range of expertise 
including physical oceanography (Richard 
Brinkman, Chari Pattiaratchi, Bernadette 
Sloyan), remote sensing (David Antoine), 
chemical oceanography (Bronte Tilbrook, 
Ed Butler), biological oceanography 
(Justin Seymour, Peter Thompson, Paul 
van Ruth, Rudy Kloser, Michelle Heupel, 
Gustaaf Hallegraeff), data analysis (Wayne 

NEWS

The IMOS State and Trends Assessment Report  
on pelagic ecosystems is coming
WRITTEN BY: ANTHONY J. RICHARDSON AND RUTH ERIKSEN

Participants at the first State and Trend Assessment Report Task Team meeting in Hobart.

http://imos.org.au/facilities/task-teams/star/
http://imos.org.au/facilities/task-teams/star/
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Rochester, Claire Davies), as well as 
representatives from the IMOS Office (Ana 
Lara-Lopez, Indi Hodgson-Johnston) and 
the AODN (Marty Hidas). Our Steering 
Committee includes Karen Evans, David 
Smith, Nic Bax and Tim Moltmann, 
who provide direct links to State of 
Environment, World Ocean Assessment 
and other marine assessment processes.

We had 20 scientists in the room and 
got 50 different ideas, but we landed on 
a plan to take STAR forward. The report 
will comprise dozens of time series case 
studies describing what is happening 
in Australia’s open ocean ecosystems; 
some proposed examples are: ‘State and 
trends: Northern boundary currents of the 
EAC ‘; ‘State and trends: Organic nutrient 
bioavailability in the GBR Lagoon’; ‘State 
and trends: Primary production from 
satellite’; and ‘State and trends: Ocean 
calcifiers’. For a full list of proposed time 
series case studies, see http://imos.
org.au/facilities/task-teams/star/.

We need your help
As with all IMOS processes, the STAR 
Task Team is intended to be open 
and inclusive. Additional contributions 
to any of the proposed time series 
case studies will be welcome.

Before you think that a contribution would 
be too much work, the contributions will 
be <1000 words, data-driven, accessible 
and interesting to read (and write!) We 
think that many scientists in the IMOS 
community have something to contribute.

We welcome contributions of time series 
case studies, preferably longer than 10 
years but they can be shorter, from the 
broader IMOS community. We have 
templates we can provide for guidance.

We want this to be a community product 
and owned by all of us. If you’d like to get 
involved, then drop us a line – Anthony J. 
Richardson (anthony.richardson@csiro.au) 
or Ruth Eriksen (ruth.eriksen@csiro.au). n

Latest news from IMOS OceanCurrent

New navigation tools for the IMOS  
OceanCurrent website

New SST product
As well as the re-design the new Four-
hour SST product is now available on 
IMOS OceanCurrent. It uses Himawari-8 
SST images (and all other available 
SST) to provide six images per day.
Four-hour SST, as its name implies, 
provides an image every 4 hours using 
all 10-minute data within a 4-hr time-
window. There is also a parallel product 
called Filled-SST where the cloud gaps 
are filled with the latest previous SST. We 
have included the average wind speed 
(courtesy of the Bureau of Meteorology) 
as well, in order to help identify low-wind 
regions where the SST only represents a 
thin, extra-warm layer at the surface. 

New navigator
The website redesign means that choosing 
between our growing list of SST and 
Chlorophyll-a products is easier. With the 
new navigator it is easy to flip between 
different types of SST to compare and pick 
the best one for the job. The Four-hour 
SST is expected to be more reliable and 
with less cloud than the Snapshot SST but 
because of the averaging the fronts will not 
be as sharp. The 6-day SST is even more 
smoothed, being an average of all night-time 
data in a 6-day window. We use the 6-day 
SST to calculate a conservative estimate of 
the SST percentiles by referencing the image 
to the statistics of SST Atlas of Australian 
Regional Seas (SSTAARS). We have also 
included images of SSTAARS climatology 
(one per month) for each region. n

The website has been re-designed to make it easier for you to select between 
the growing list of SST and Chlorophyll-a products. 

http://imos.org.au/facilities/task-teams/star/
http://imos.org.au/facilities/task-teams/star/
mailto:anthony.richardson%40csiro.au?subject=
mailto:ruth.eriksen%40csiro.au?subject=
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A new paper has used IMOS data in the 
model simulations that were developed 
as part of the eReefs project.

The Great Barrier Reef is the world’s 
largest coral reef system and a Marine 
World Heritage site. A general decline 
in ecosystem health of the Great Barrier 
Reef (GBR) in recent decades has 
been attributed to a number of factors 
including increased terrestrial loads of 
sediment and nutrients into the GBR 
lagoon over the last 150 years.

These increases have been linked 
primarily to the altered land-use practices 
on catchments that translated into a 
reduced vegetation cover and elevated 
rates of the sediment erosion particularly 
during large flood events. A multi-year 
Water Quality Improvement Plan has 
been established and partly implemented 
in recent years by the Australian 
Government and the community to 
reduce run-off of pollutants through the 
improved management of catchments.

Demonstrating changes in marine systems 
that result from these management 
actions, however, is a challenge, because 
of the high natural variability of sediment 

processes on the shelf and limited 
understanding of the role of catchment 
sediment in maintaining suspended 
sediment levels over the GBR region.

The paper by Margvelashvili et al 
describes a numerical study aiming at 
better understanding of the distribution 
and fate of fine sediment delivered from 
catchments to the GBR shelf. Numerical 
experiments are conducted using a 3D 
fine resolution sediment transport model 
of the GBR region developed through 
the eReefs project. This model, tested 
through the extensive calibration and 
validation studies, represents the first 
4 km resolution sediment transport 
model of the entire GBR shelf coupled 
to hydrodynamic and wave models.

This study uses IMOS data for 
model assessment as part of the 
eReefs project, and demonstrates 
that investment in sustained ocean 
observing enables research that delivers 
benefits across Australian society, 
its environment and its economy.

The numerical experiments using the 
3D model indicate the deposition of 
the bulk mass of catchment sediments 

from river plumes within a few tens of 
kilometres from river mouths. A very 
fine fraction of easily resuspended 
catchment sediment has a capacity to 
propagate over much greater distances 
reaching out into the mid-shelf and 
outer-shelf regions. The model suggests 
such particles, instrumental to the 
development of low density flocs in the 
marine environment, can play a critical 
role in altering optical properties of water 
masses over the shelf during wet years.

The sediment transport model, coupled 
to hydrodynamic and biogeochemical 
models, runs in near-real-time. Output 
from these models is available online at 
(https://research.csiro.au/ereefs/).

To read the full paper:
https://www.sciencedirect.com/
science/article/pii/S0025326X18305824
eReefs is a collaboration between 
the Great Barrier Reef Foundation, 
Bureau of Meteorology, CSIRO, AIMS 
and the Queensland Government 
supported by funding from the Australian 
Government’s Caring for our Country, 
Queensland Government, BHP Billiton 
Mitsubishi Alliance and the Science 
Industry Endowment Fund. n

NEWS from the nodes

Q-IMOS:  
The impact of catchment-derived 
sediment on the Great Barrier Reef

https://research.csiro.au/ereefs/
https://www.sciencedirect.com/science/article/pii/S0025326X18305824
https://www.sciencedirect.com/science/article/pii/S0025326X18305824
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Deep water moorings:  
Southern Ocean Time Series moorings back in the water

ON FACILITIES

The Southern Ocean Time Series 
(SOTS) deep water moorings are 
back in the water after successful 
deployment from the Marine National 
Facility research vessel Investigator 
on Wednesday 22 August.

The sediment trap component of 
this work has been ongoing, but 
the surface flux and sub-surface 
biogeochemical mooring packages 
were unable to be deployed as 
planned on 17 March this year.

With a lot of hard work by the science 
and engineering teams in recent months, 
and a break from the weather gods, 
time series from the moored sensors 
and samplers has now recommenced.

‘We’re all very pleased to be here’ 
said Tim Moltmann, IMOS Director. 
‘We’d particularly like to thank the 

Marine National Facility team for 
their unerring support in getting us 
back in the water. IMOS couldn’t do 
this important work without them.’

The SOTS site is located at 47° south, 
a harsh, remote location where 
the swells and waves make it very 
challenging to keep a surface mooring 
package in place. IMOS continues 
to take on this challenge because 
the measurements provided are of 
national and international significance 
in understanding global climate cycles.

Maintaining the SOTS site is enabling 
other science programs to build 
around our sustained observing 
program. It also has great potential to 
support current and upcoming satellite 
missions measuring surface waves 
and ocean surface topography. n

 SOTS mooring deployment team.
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In research published in Nature 
Climate Change scientists have 
studied how habitat-forming species 
on deep reefs across eastern 
Australia may respond to rising water 
temperatures using the seafloor 
imagery from the IMOS AUV Facility.
Warming ocean temperatures over 
the next 40 years are predicted to 
create novel combinations of marine 
life on deep ocean reefs that are unlike 
deep reef communities today.

The team of Institute for Marine and 
Antarctic Studies (IMAS) scientists 
studied how habitat-forming species 

on deep reefs across eastern 
Australia may respond to rising water 
temperatures driven by climate change.

The ecological data used in the 
research was collected by the IMOS 
Autonomous Underwater Vehicle (AUV) 
Facility. Presence and absence of 13 
key habitat-forming functional groups, 
including sponges, ascidians, bryozoans 
and cnidarians, were derived from 
~1,800 seafloor images obtained from 
the AUV Sirius between 2010-2013.

The modelling predicted that many 
species of deep sea sponges and 
corals will contract their distribution 
to cooler southerly waters as their 

habitats experience ‘tropicalisation’ 
in coming decades, and that different 
groups of organisms will respond 
to warming in different ways.

This process will lead to sub-tropical 
species sharing deep reefs with organisms 
that already live in more temperate waters, 
creating novel mixed communities.

Lead author Dr Martin Pierre Marzloff 
said that while shallow reefs have been 
extensively studied and their likely 
response to climate change is somewhat 
predictable, the likely impacts on 
deeper reefs are poorly understood.

“Deep ocean reefs are typically 
highly diverse and productive, and 

AUV:  
Climate change to create strange bedfellows on deep ocean reefs
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FACILITIES

vital to the healthy functioning of 
coastal oceans,” Dr Marzloff said.

“Our study is the first to show how 
these reefs might be affected by 
climate change at this scale.

“By modelling the impacts of warming 
waters on key reef species groups off 
eastern Australia, a global hotspot of 
ocean warming, we were able to predict 
how deep reefs are likely to change 
with ocean warming,” Dr Marzloff said

Project leader and co-author Professor 
Craig Johnson said the research 
showed that by 2060 deep ocean 
reefs will be home to previously 
unknown combinations of species.

“We analysed 13 different groups of deep 
reef invertebrate species across the full 
latitudinal range of temperate eastern 
Australian waters and found that their 
distribution is primarily related to ocean 
temperatures,” Professor Johnson said.

“As ocean temperatures rise these 
organisms will change their distributions, 
but the study showed that different groups 
are likely to move in different ways and so 
we will end up with unique assemblages 
of species that have no counterpart today.

“Organisms such as corals and sponges in 
sub-tropical waters are expected to extend 
their range to cooler southerly latitudes, 
but species already in temperate waters 

have nowhere to go once they reach the 
southerly edge of the continental shelf.

“This will result in the emergence of 
some strange bedfellows as the different 
reef species are forced together.

“These changes may have dramatic 
consequences for the way deep 
reef ecosystems operate and 
how productive they are.

“It is therefore critical that we better 
understand the mechanisms at 
work and how to best manage the 
ecosystems that are likely to be 
affected,” Professor Johnson said. n

Image of the rocky reef habitat in the Beagle Commonwealth Marine Reserve taken by the AUV. 
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National Mooring Network: Data from the IMOS National Reference 
Station assists Darwin Harbour swim in support of Breast Cancer
WRITTEN BY CRAIG STEINBERG

To help raise awareness of the most 
common cancer in Australian women, 
breast cancer, Michael Wells the Director 
of the Heritage Branch of the Northern 
Territory Government planned to do the 
first swim across Darwin Harbour.

As Michael’s sister had succumbed to 
breast cancer, the swim was planned to 
be done on her birthday on the 24 June, 
and Michael planned to do the 5 km swim 
breast stroke. This is no mean feat in a 
harbour known for its strong currents.

To help with planning, Michael 
contacted Australian Institute of Marine 
Science (AIMS) Oceanographer David 
Williams at the AIMS Darwin office. 

David has been doing work on the 
harbour over the past 30 years and has 
been the main developer of the Darwin 
Harbour hydrodynamic model which 
has been used by many Government 
and Industry agencies. The model is 
driven by data that AIMS collects on 
behalf of the IMOS community and 
AIMS harbour fieldwork has been used 
to refine the model over many years.

To counter the peak flood tide currents 
Michael had to head well seaward so 
he would not be swept down past his 
destination. If this happened he would 
have no chance to get back on track 
against the strong currents. This is where 
the model predictions helped as Michael 
and David were able to predict where 
Michael should aim for at 15-minute 
intervals from the beginning of the swim.

Michael headed off at 0700 on the 24st 
June and based on the modelled best 
path predictions the 5 km swim turned into 
8 km but Michael successfully completed 
the swim on his first attempt at just after 
0900. Michael has become the first known 
person to swim across Darwin Harbour.

Michael said he would not have 
been able to do it without the model 
predictions and that the swim was a 
great way to honour his sister and raise 
local awareness of breast cancer.

David said it was one of the best 
applications he had seen for the 
model. Michael also wishes to 

thank all the other people involved 
with helping with the swim.

IMOS in partnership with AIMS and Darwin 
Port is also gratefully acknowledged as 
the data that has been collected at the 
NRS buoy has helped improved local 
knowledge of harbour dynamics and 
helped make the event a success. n

The proposed swim path from Mandorah on the western side of Darwin 
Harbour to the Cullen Bay Marina beach on the east side overlain on the 
Darwin Area model. The straight-line distance is approximately 5 km. 

The peak flood tide currents, during this particular neap tide the peak currents 
were nearly 1.5 m/s (3 knots). Proposed swim path in brown dotted line that 
was initially considered without considering the tide, actual swim path shown 
as the pink line. Peak flood currents are represented as Blue arrows.
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Roger commenced at IMOS in July 
2008. He was recruited while on a 
fellowship at CSIRO in Hobart, as a 
visiting scientist from the Proudman 
Laboratory in Liverpool UK.

The vision for an Australian ocean 
data network dates back to the early 
2000s, but it was never resourced. 
When NCRIS provided the opportunity 
to establish IMOS in 2006, a strategic 
decision was made to invest a proportion 
of the funding in a marine information 
infrastructure facility in line with that 
AODN vision. Roger was employed to 
lead us from the ‘dream’ to the reality 
of open marine and coastal data.

Roll forward to 2018 and it is clear that 
he has done a fantastic job. AODN is 
now a world leading marine information 
infrastructure. Every IMOS observation 
can be discovered, accessed, used 
and reused via AODN, and data 
contributed by partner organisations 
continues to grow very impressively.

“ I can’t overstate the 
contribution Rog has made”
says IMOS Director, Tim Moltmann. 

“When he started we had vision and 
resources, but not much else. His 
leadership has been outstanding 
over a very long period, and I know 
he has enormous respect within the 
international community. I think the fact 
that Rog is a coastal oceanographer 
who happens to think marine data is 
important has been his edge. He’s 
always been focused on the end game, 
when so often in the world of data we 
get dazzled by the latest shiny tool.

I’ve also admired the loyalty he has 
built within the AODN team. These staff 
have very portable skills, but Rog has 
managed to create an environment in 
which the team has been remarkably 
stable through times of very uncertain 
funding. On behalf of the marine science 
community, I want to acknowledge him, 
and thank him for all he has achieved.”

Roger is renowned for his energy 
and enthusiasm, which has never 
seemed to diminish. He no doubt 
has a final word to say.

“Final? I doubt that, but I would like to 
record my heartfelt thanks to Tim and the 
IMOS Board for the unwavering support 

they have provided through my time 
in IMOS. I joined IMOS because, after 
many years’ involvement in European 
collaborative programs, I felt it had the 
vision and the structure to really achieve 
something big, and I’m proud to have 
been a part of the journey over the past 
ten years.  Thanks, of course, to the 
great AODN team, without whom ‘data 
as a service’ would just be words. I 
look forward to watching on as IMOS 
and AODN continue to flourish.”

Sebastien Mancini has been appointed 
as the new AODN Director. He took 
up the position from 1 November 
2018 to provide a period of overlap 
before Roger’s retirement. 

Many in the marine science space will 
know of Sebastien, who joined the 
Integrated Marine Observing System 
(IMOS) in August 2008. He has worked 
as a Project Officer and more recently 
the Data Team Leader within the 
eMarine and Information Infrastructure 
facility of IMOS (now known as the 
AODN). The AODN is responsible for 
data management and infrastructure 
for IMOS and AODN. In his work with 
the AODN, Sebastien has contributed 
to the creation and improvement of a 
single integrative framework for data and 
information management that allows 
discovery and access of the data by 
scientists, managers and the public.

However, many may not be aware of 
Sebastien’s background before he moved 
to Australia in 2008. Sebastien trained in 
marine science at a French Engineering 
school (ISITV, Toulon) before beginning 
his career as a physical oceanographer 
doing numerical modelling in a French 
multidisciplinary coastal and marine 
environmental services company, 
CREOCEAN. At CREOCEAN, his primary 
work was numerical modelling (coastal 
circulation, waves, tidal currents, sediment 
and pollutants transport) and design of 
coastal structures (e.g. sea-walls and 
harbour developments). Sebastien also 
participated in the collection, preparation 
and analysis of in-situ data. n

AODN:  
Roger, over and out

Dr Roger Proctor retires in December this year after a decade  
at the helm of the Australian Ocean Data Network (AODN). 
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The SST Atlas of Australian Regional 
Seas (SSTAARS) is available via the 
AODN Portal, and has described in a 
recent paper. 
SSTAARS uses 25 years of de-biased 
and tightly navigated sea surface 
temperature data to underpin a unique 
seasonal Atlas of the Australasian Seas. 
The sea surface temperature data the 
Atlas uses is the IMOS daily night-
only Advanced Very High-Resolution 
Radiometer (AVHRR) L3S data produced 
by the Satellite Remote Sensing Facility.

The Atlas has a spatial resolution of ~2 
km and thus reveals unprecedented 
detail of regional oceanographic 
phenomena, including tidally-driven 
entrainment cooling over shelves and 
reef flats, wind-driven upwelling, shelf 
winter water fronts, cold river plumes, 
the footprint of the seasonal boundary 
current flows and standing mesoscale 
features in the major offshore currents.

IMOS Director Tim Moltmann says, 
“The new atlas of Australian regional 
seas based on satellite Sea Surface 
Temperature (SST) is a great new product 
that we believe will have wide utility.”

“We are particularly grateful to the 
‘SSTAARS’ team that undertook this 
work. They started with a problem to 
solve for a specific project, but decided 
to implement a solution that required 
a lot more work but produced a much 
bigger, better product for the whole 
community. It is this spirit of collaboration 
that makes IMOS so successful.”

The percentiles of daily anomalies 
from the climatology by month allows 
a quantification of how unusual SST 
conditions are in near real-time, as is being 
routinely done at IMOS OceanCurrent 
http://oceancurrent.imos.org.au/daily.
php. The new paper describes a case 
study that used SSTAARS to examine 
an unusual sea surface temperature 
event that occurred in the waters off 
far eastern Victoria in March 2017, 
resulting in a mass fish die-off.

The Atlas will provide a benchmark 
for high-resolution ocean modelers 
and be a resource for ecosystem 
studies where temperatures, and their 
extremes, impact on ocean chemistry, 
species ranges and distribution.

The paper was authored by researchers 
from CSIRO, Bureau of Meteorology, 
South Australian Research and 
Development Institute, Australian Institute 
of Marine Science, NIWA and Woods 
Hole Oceanographic Institution.

To read the full paper: https://www.
sciencedirect.com/science/article/pii/S09
24796317304700?via%3Dihub#s0085 n

Satellite Remote Sensing:  
Atlas of Regional Seas detailed in new paper

SSTAARS climatology map on the 
IMOS OceanCurrent website. 

http://oceancurrent.imos.org.au/daily.php
http://oceancurrent.imos.org.au/daily.php
https://www.sciencedirect.com/science/article/pii/S0924796317304700?via%3Dihub#s0085
https://www.sciencedirect.com/science/article/pii/S0924796317304700?via%3Dihub#s0085
https://www.sciencedirect.com/science/article/pii/S0924796317304700?via%3Dihub#s0085
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Following on from our Christmas Card competition last year, this year we opened the 
competition to children via the IMOS display at the Australian Antarctic Festival in August.

The IMOS office has received 
so many beautifully drawn 
entries, so we have shared 
them via an online gallery. 
(http://imos.org.au/christmas-
card-competition-gallery/)

Thank you to each and every artist 
for their excellent drawings that 
include IMOS infrastructure such as 
moorings, gliders, AUVs and tagged 
seals in the Christmas theme.

As you can see from the 
drawings here, it was very difficult 
to select our winner, but we 
would like to congratulate Isaac 
Moore, of Lauderdale Primary 
School who has won the 2018 
Christmas Card competition.

Every entrant will receive a small 
token of our appreciation.

The winner, Isaac, has won a prize 
(gift voucher from a local toy shop 
and some IMOS lego), and of course 
his drawing will be sent out as the 
IMOS Christmas e-card. This reaches 
hundreds of stakeholders interested 
in observing the ocean, around 
Australia and across the world.

Winner: Isaac Moore, Age 9

Kaylee Neumann, Age 9

Evelyn Bold, Age 5

Annie, Age 10

Christmas Card Competition 2018

http://imos.org.au/christmas-card-competition-gallery/
http://imos.org.au/christmas-card-competition-gallery/


18   marinematters

Benthic irradiance (or simply 
“benthic light”) is the total fraction of 
surface incident visible radiation or 
photosynthetically active radiation (PAR) at 
400 – 700 nm spectral range that reaches 
the seafloor. Benthic light is the primary 
energy resource for photosynthesis by 
benthic organisms including corals, 
seagrasses, and algae, and its distribution 
essentially defines primary production 
in the benthic coastal ocean.

Understanding the spatial and temporal  
variability of benthic light availability is  
therefore important. Yet, this remains  
poorly understood, including in the  
Great Barrier Reef (GBR). While direct  
observations of the underwater light  
field exist, these datasets are spatially  
sparse. In addition, although existing  
conventional methods (e.g., using Secchi  
discs) as proxy for light availability  
and water quality are valuable, they  
cannot be easily interpreted in the  

Postgraduate Student | Marites (Tess) Canto
PROJECT TITLE:
Developing a benthic irradiance model for the  
Great Barrier Reef region using satellite imagery
James Cook University and the Australian Institute of Marine Science

Figure 1: Location of four IMOS mooring stations used as model validation sites: Myrmidon, Palm Passage, and Heron Island South (black 
dots), and Yongala National Reference Station (red dot). Coloured contours indicate shelf bathymetry in metres (m). Inserts: (a) Time series 
plots of instantaneous in situ and MODISA-derived benthic PAR at Yongala for three separate logger deployment periods (indicated by colours 
in the line plots) between 2015 to 2017, showing strong agreement between the two PAR datasets. (b) Scatterplot of the concurrent in situ and 
MODISA-derived benthic PAR (log-transformed). The reduced major axis (diagonal black solid line) and Type II linear regression statistics 
highlight the strong correlation (r2) and small error (bias and MAE) between the two PAR datasets. Blue diagonal line indicates the 1:1 line.

Figure 2: Maps of annual mean benthic PAR derived from the 
newly developed benthic irradiance model, showing strong 
spatial and inter-year variability in the Burdekin region.
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context of light requirements for benthic 
photosynthesis. Ocean colour remote 
sensing that can provide near-daily 
images of the entire GBR offers a 
solution for observing light availability 
and water quality at a GBR-wide scale.

For her PhD project, Marites Canto 
developed a simple physics-based 
model to estimate benthic light 
availability based on daily Moderate 
Resolution Imaging Spectroradiometer 
(MODIS) Aqua satellite imagery spanning 
2002-2017 at 1 km nominal resolution, 
high resolution GBR bathymetry, and 
GBR-specific spectral estimates of 
inherent optical properties (IOP). 

The Integrated Marine Observing System 
(IMOS) subsurface PAR loggers from 
four mooring locations (see Figure 
1), deployed and maintained by the 
Queensland and Northern Australian 
Moorings Sub-Facility operated by 
the Australian Institute of Marine 
Science (AIMS), provided critical in 
situ validation datasets to assess the 
performance of the newly developed 
benthic irradiance model in four optically 
different test regions within the GBR. 

Matchups (Figure 1a) and Type II linear 
regression analysis (Figure 1b) shows a 
strong agreement between concurrent 
(i.e., date and time) instantaneous in situ 
and modeled PAR values at Yongala 
and the other three sites (results not 
shown), suggesting that the new model 
is able to retrieve instantaneous benthic 
irradiance values within the optically 
complex waters of the GBR (Figure 2).

Given the importance of light 
availability for ecosystem health and 
functions, our model can be used to:

1.  explore the spatial and temporal 
variability of benthic light in the 
GBR and similar regions, 

2.  assess the habitat quality for corals 
and seagrasses, based on GBR-
wide maps of light thresholds 
for these organisms, and 

3.  develop additional management 
criteria for monitoring water quality in 
the GBR based on light availability, in 
addition to currently used parameters.

Marites (Tess) Canto received an 
AIMS@JCU scholarship to do her PhD 
at James Cook University and the 
Australian Institute of Marine Science. n

Emma Sommerville, IMOS
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