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Fossil coral reef cores to reveal historic climate

Dr Jody Webster from the School of Geosciences
is one of the chief scientists investigating the
response of reef ecosystems to rapid raises of
sea level and changes in climate in the past. Dr
Webster and his colleagues, under the banner of
the Integrated Ocean Drilling Program (IODP),
took to sea in Feb-April this year to take fossil
reef core samples from the outer edge of the
Great Barrier Reef. Despite bad weather
conditions the team managed to recover 191 m
fossil reef material from depths of 42 -126 m
ranging in age from 30,000 to 9,000 years.

The Great Barrier Reef is particularly suitable to
the study historic sea level changes using fossil
coral core samples due to its geographic
location. As a result sea level reconstructions are
undisturbed compared to other locations which
may have been effected by movements of the
Earth’s surface due to plate tectonics or the
influence of large ice sheets.

Cores from 34 sites were split and described at
the Bremen Core Repository in July 2010. Initial
lithologic and biologic observations identified
high-quality fossil coralgal frameworks,
consistent with shallow, high energy reef settings
- crucial for precise reconstructions of sea level
and paleoclimate change. Preliminary age data
confirmed that the cores span ages from >30 to 9
ka. This chronology, combined with their
recovered depths, clearly demonstrates that Exp.
325 recovered coral reef material from key
periods of interest for sea level change and
environmental reconstruction, including the Last
Glacial Maximum, Heinrich Events 1 and 2, 19ka-
MWP, Bglling-Allerad, MWP1A, the Younger
Dryas and MWPB.

The cores are also being used to investigate
high-resolution (monthly) changes in sea surface
temperatures, salinity and ocean chemistry as
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Dr Webster inspecting a core with his colleague.
Colleague. Image provided by IODP.

well as the response of reef organisms to these
changes. Hence the results of this study will fill
two important knowledge gaps: the paucity of
accurate sea surface temperature records from
equatorial regions; detailed knowledge of coral
reef resilience and the vulnerability of the Great
Barrier Reef to future climate change.

Dr Webster, along with colleagues from ANU,
UWO, Uni. Edin and Uni. Tokyo, were recently
awarded a large ARC Discovery grant ($372,000)
over 3 years to support post cruise work on this
project.
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This year USIMS participated in a number of
education activities in collaboration with Science
Alliance. The aim was to promote marine science
to children of all ages and to encourage
interested students to consider studying marine
science at the University of Sydney.

USIMS participated for the first time in Science
in the City activities. This year's efforts were
concentrated on primary school kids visiting the
Australian Museum to learn about science in a
fun setting. USIMS prepared a colourful “ocean
wheel” which the kids could spin to learn about
different parts of the ocean. They tried to pass a
small ball on their feet to each other to
understand how penguins keep their eggs warm
in the freezing cold. They also learned about life
in coral reefs, rocky shores, mangroves and how
differently water behaves compared to other
liquids.

Marine Science at Sydney

Edwina and Inke at the venue with the “Ocean wheel”.

The children loved spinning the wheel and it was
exciting to see their enthusiasm. Overall over
1000 children visited in the two days. Inke
Falkner and Edwina Tanner from USIMS manned
the booth on the first day. Lucy Reynolds from
the School of Geosciences greatly engaged the
kids on the second day of the event.

The first Degree in a Day workshop for marine
science was hosted on 29" October by Edwina
Tanner of USIMS and Tom Savage of
Geosciences. The students attended a 30 minute
lecture outlining the options for studying marine
science at the University of Sydney, the wide
range of career prospects available to marine
scientists these days as well as being introduced

Edwina and the kids at the Australian Museum.

to the marine and estuarine environment of the
northeast coast of Australia and Port Jackson
regions. The students then went to the
geochemistry analytical laboratory where Tom
Savage took them through a range of water
quality, marine and ecological analyses. The
students were given a series of questions
covering geoscience, physical, chemical and
biological aspects of marine science with respect
to each of the hands on activities set up at the
bench stations in the lab. The activities covered
marine sampling using a Sonde instrument,
filtering water from a number of locations around
the harbour to determine where the best spot to
go diving is, using a microscope to see what sort
of creatures are living in Sydney Harbour and a
demonstration of how to measure pH, salinity
and temperature.

Copepod and Noctiluca sp in Sydney Harbour water.

Tom Savage provided excellent commentary and
to finish up gave a convincing demonstration of
how ocean acidification can dissolve calcium
carbonate shells. Overall a very rewarding
outreach program to develop the interest of a
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target group of high school students in marine
science studies at the University.

Dr Will Figueira presented a lecture on marine
parks, their history and development
internationally and in Australia, to 40 high school
biology teachers as part of the Science
Teachers’ Workshop in November. The
workshop aims to give teachers an insight into
cutting-edge research and technologies in

Peregian Beach, approximately 140km North of
Brisbane on Queensland’s Sunshine Coast, is
currently the location for first of four experiments
in one of the largest research studies on effects
of noise on whale behaviour. More than 50
scientists and volunteers from 14 countries have
gathered to study the behaviour of migrating
whales that are on their way from the breeding
grounds in the Great Barrier Reef to their feeding
grounds in the Southern Ocean.

Breaching humpback whale off Peregian Beach.

This is the first of four experiments in a major 4-
year research project conducted by researchers
from the University of Sydney, University of
Queensland, Curtin University of Technology, the
Australian Marine Mammal Centre and the
Defence Science and Technology Organisation,
with the support from colleagues, students and
volunteers around the world. The study builds on
HARC (Humpback Whale Research
Collaboration), a successful international
collaboration established in 2002 for the study of
humpback whale behaviour at Peregian, and

various science disciplines which can then be
introduced to the students. Dr Figueira’s lecture
covers an important aspect of marine
conservation in the year 11/12 Marine Studies
curriculum.

studies by Curtin University off the Australian
west coast.

The project aims to determine how humpback
whales respond to the noise of seismic surveys,
how this compares with their normal behaviour,
and the longer term biological significance of any
behavioural reaction. The program is funded by
the E&P Sound and Marine Life Joint Industry
Program (any international funding agency
supported by the oil and gas industry) and the
United States Bureau of Ocean Energy
Management, Regulation and Enforcement.

Prof Doug Cato, Adjunct Professor at the
University of Sydney Institute of Marine Science,
is Chief Scientist of the project. Dr Michael Noad
and Dr Rebecca Dunlop, both from the University
of Queensland, are scientist-in- charge and field
director of the Peregian experiments
respectively. “This project goes well beyond
previous studies of behaviour of baleen whales
and the effects of noise on their behaviour,”
comments Prof Cato on the study.

Peregian Beach is one of the best places in the
world to study humpbacks. It lies on the
migratory path of the East Australian humpback
population and during the four week field season
at least 3,000 animals will migrate along the
Peregian Beach shoreline within a distance of
10km. These days travel routes are safe.

However, from 1952 — 1962, east Australian
humpbacks were hunted almost to extinction.
Since whaling ceased, east Australian humpback
whales have shown a remarkable recovery.
Numbers have been increasing steadily by more
than 10.5 % per year since the early 1980’s. The
size of the current population is estimated to be
around 15,000. Humpback whales, unlike other
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baleen whales are known for their long and
complicated song, which appears to be a
breeding display. The song of this population
has been studies since 1982.

The research team is conducting behavioural
response or playback studies to understand how
humpbacks respond to noise from natural and
anthropogenic sources, in particular seismic air
guns. These are used in geological surveys to
explore the sea floor. The guns create sound
waves by firing compressed air into the water
column which then bounces of the sea floor and
is collected an array of receivers.

The experimental setup is complex and involves
several teams working on boats and on the

shore. Two teams on small boats are tagging and

following individual whales while a third team on
a larger vessel, tows the air gun. All boats make
behavioural observations. The tags are recording
the sound produced by the whale and the three
dimensional motion of the whale, Several teams
at elevated locations on the shore are tracking
the whales using surveyor’s theodolites, as well
as recording the number of whale pods, their
swimming path and behaviour using binoculars.
Thanks to the wireless network the data can be
directly transferred to the base station. “Cyclops”,
a software program that has been specifically
developed by the team for this research (Dr Eric
Kniest, University of Newcastle), records and
visualizes this multifaceted behavioural data. In
addition five acoustic buoys have been deployed
along the coast provide acoustic tracking of all
vocalizing whales. The sounds are radioed back
to the base station and the tracks are included in
Cyclops, giving an overlay of visual and acoustic
tracking and behaviour in almost real time. Four
long term acoustic loggers (Curtin University) are
moored over a wider area and will record the
sounds throughout the experiment

Scientists trying to tag a whale with the tag attached to a
long pole. .

The experimental design includes observations
before, during and after exposure to air gun
sounds as well as controls in which the vessel
tows the air gun without it firing, and studies in
the absence of the vessel.

Dr Dunlop preparing a tag which will be attached to a
whale to record whale sounds and motion.

An enormous effort was put into organizing the
logistics for the field season. Fourteen houses
and some apartments have been rented and
dinners arranged at the local surf club twice a
week. The volunteers are very happy with the
arrangements and are highly motivated, which is
needed as the days are long and the work
requires a lot of focus. Everybody agrees that the
scale and complexity of the project is unmatched.

The research has attracted considerable
attention from locals as well as overseas. An
article featuring the program was published in the
‘Sunshine Coast Daily’ and the Courier Mail on 5
October and several community meetings were
held. There have also been interviews with ABC
radio and AAP interviews and local TV.

If you would like to find out more about the team
and the research program please visit
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Sun Yat Sen University in Guangzhou, China has
recently established a school of marine science
and would like to have an international flavour to
the school's graduate program. The University
has an eighty year history and now has the name
of the first President of China, Dr Sun Yat Sen.
He led an interim government that replaced the
2000 year old imperial system directed by a
hereditary emperor. Dr Sun Yat Sen advocated
many progressive ideas and contributed to the
founding of a number of educational institutions.

Professor lan S F Jones from USIMS has
accepted a three year visiting Professorship at
Sun Yat Sen University and has visited twice
already in 2011. He experimented with offering a
graduate course delivered in English. The
different expectations in a community based on
Confucian philosophy and that based on Plato is
no where more sharply seen than in modern
science. The experiment highlighted many
improvements that could be made to engage the
students.

Work is underway on an English version of the
new school's web page and a Dr Sun Yat Sen
International Ocean Seminar. Professor Jones is
on the look out for people from the University of
Sydney who plan to visit Guangzhou and would
be prepared to give a general lecture to the
marine science school as part of this seminar.

Amanda Xiao, a former USIMS graduate student, was
a tutor at Sun Yat Sen University, China. She is
demonstrating how to measure tree carbon as part of a
climate change course in the School of Marine Science.

On the 15 of November two year ten students,
Tamara Potter from Colo High School and Amy
Naicker from Carlingford High school travelled to
Sydney University's School of Geosciences for
work experience.

We came to learn more about geoscience and
marine biology as those are our areas of interest.
Upon our arrival at the university on Monday we
met with Suzy Andrew who organised our
schedule for the week. Next up Sabin Zahirovic
gave us a tour of the campus during which we
visited the exhibits on at the Nicholson and
Macleay museum, which we both found very
interesting. After our lunch break we were taken
on a tour of the Scitech library and were given a
demonstration of mapping technology by Troy
Mutton.

On Tuesday Sam Clarke from the Geocoastal
group showed us various rock and mineral
samples and taught us about the Fledermaus
software before taking us to a Geocoastal group
meeting where Ana Vila-Concejo gave a talk on
coastal inlets and management. After the
meeting we had the opportunity to view an
assortment of sand samples and thin sections.
Later on Jo Whittaker of the Earthbyte group
gave up a lesson on the movement continental
plates using the GPlate software.

The following day we were fortunate enough to
be taken on a field trip to the Bondi area with
Inke Falkner and Edwina Tanner. Our first stop
was the Marine Discovery Centre, an interesting
venue that gave us insight into the different
marine habitats and creatures that dwell at
Bondi. Next we walked up to the rock pools
where we examined a range of sea snails,
anemones and starfish. We also observed
cunjevoi and a variety of marine plants. After this,
we drove to Clovelly to snorkel. The water was
freezing but after a while our bodies went numb
and we couldn’t feel it anymore. While swimming
around we watched bream, gropers and stripeys
drifting beneath us. Inke also found a number of
brittle stars and sea cucumbers to show us. By
this time, the sun was out and we enjoyed the
warmth while eating hot chips. Before leaving we
collected some plankton samples.
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In the morning, we visited the marine Biology
faculty where we were given a tour of the facility
and an experiment to carry out. We investigated
the behaviour of some shrimp when placed in a
new environment and how long it took for them to
reach a consensus. It was fascinating to watch
especially when they ran around in circles and
we could just see their legs scurrying back and
forth. After recording the data we used it to
create a scatter graph in excel to discover any
trend lines. Will Figueira and Ashley Ward
oversaw our experiment. Later in the afternoon
Pat Spadanuda talked to us about career options
and how to structure a resume. She also gave us
access to student career resources and freebies
to take home.

Edwina with the two students in front of the Bondi Marine
Discovery Centre together with Ali who is working at the
centre.

On our last day at the university we were taken
on a tour of the geoscience laboratories by Tom
Savage, who we then assisted with some

Inke with the two students on the rock platform at North
Bondi.

housekeeping duties (aka cleaning). That
afternoon we spent some more time with Edwina
Tanner who let us examine the plankton we had
collected under a microscope. We were able to
identify a few species but most were damaged
beyond recognition. After looking at photographs
of other plankton samples on Edwina’s computer
we helped refresh their fish tank (more cleaning
) then began work on this article.

We would like to thank everyone who gave us
the opportunity to experience the atmosphere
and working conditions of the School of
Geosciences in Sydney Uni, especially Suzy for
organising and taking care of us over the past
week. Our time at the university has been
educational, enjoyable and highly memorable
and has given us a look at a community we
someday hope to become a part of. So long and
thanks for all the fish!
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Dr Jody Webster and colleagues
succeed in submersible dive program
proposal

Dr Jody Webster and his colleagues have been
successful in their proposal to NOAA (National
Oceanic and Atmospheric Administration) to
conduct a submersible dive program in the
Northwestern Hawaiian Islands as part of the
Hawaii Undersea Research Laboratory.

The proposal is titled 'Evidence for Miocene and
Younger Glacial/Deglacial Climate Variability
from Drowned Coral Reefs around Gardner
Pinnacles' and the aim of the dive program is to
recover evidence from drowned coral reefs that
may shed light on the behaviour of coral reefs
during periods of climate instability. The dive
program will be undertaken in 2011.

Dr Webster on submersible Pisces IV.

Dr Jo Whittaker chief Scientist on 3
week voyage with the Southern
Surveyor

Dr Jo Whittaker and her research team have
been awarded 3 weeks ship time and funding on
the Southern Surveyor research vessel. Jo and
her team will use this time to investigate the
Perth Abyssal Plain and its relationship to the
break-up of Gondwana. The voyage will take
place in November 2011.

Successful collaboration between the
School of Geosciences and the Centre
for Field Robotics

A recent paper on automated vehicle-assisted
surveying of drowned reefs on the shelf edge of
the GBR by Dr Stefan Williams from the Centre
for Field Robotics and Dr Jody Webster from the
School of Geosciences and colleagues is an
excellent example of a cross discipline effort
fostered by USIMS.

“My PhD student from JCU and colleague Rob
Beaman, Stefan and | have several more GBR
AUV-based papers now in review. These papers,
along with Stefan's "robotic" paper, really
highlight what USIMS is really all about i.e.
marine science that cuts across traditional
boundaries of Geosciences, Biological Sciences
and Engineering.”
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Your contribution is important!
Keep us informed.
Send your contribution/s to:
usims@usyd.edu.au

Marine Science News has been prepared by the
University of Sydney Institute of Marine Science
(USIMS). The information it contains has been derived
from the USIMS staff and student/s and selected
publications of the Centre.
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