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Preface

Hon Virginia Chadwick AO

Formerly Chairman of the Great Barrier Reef Marine Park Authority,

In 1922 the Australian Coral Reef Society was estab-
lishedd as the first association in the world specifically
concerned with the study, research and conservation of
coral recfs. Over decades the Society's work has con-
tributed significantly to our understanding of the Great
Barrier Reef.

Increased knowledge and understanding is critical
if students are to feel encouraged and inspired to fol-
low careers in research or management of coral reef
ecosystems.

For those in government, or in organisations such
as the Great Barrier Reef Marine Park Authority, the re-
sults of scientific research provide both a catalyst and a
foundation for policy responses to identified threats
and challenges.

Additionally, through conferences, lectures, and the
media, the Society provides the broad Australian com-
munity with independent and expert information
about the issues impacting on a great Australian icon.

This book, ‘The Great Barrier Reef: Biology,
Environment and Management’, published by the

vii

Commonwealth Scientific and Industrial Research
Organisation {CSIR0), continues to explain, inform
and educate. It will be valued by non experts, students
and researchers,

Those who have contributed are recognised as Aus-
tralian experts in their field and each chapter has been
peer reviewed, The end of each chapter lists ‘Addi-
tional reading’ relevant to the chapter. More references
are available at at http: / / www.australiancoralreefsociety.
org/GBR_book.htm [Verified 21 March 2008].

I commend the Australian Coral Reef Society for
this initiative that provides such a wealth of informa-
tion in an accessible form.

For those who care for the Great Barrier Reef this
book provides confirmation of the continuing need for
sound science and informed management if the reef,
as we know it, is to survive current and future

challenges.



Acronyms

ABRS
ACRS
AIMS
ARC

CRC
CSIRO
DM
DPI & FISH
ENCORE
EPICA
GBR
GERCA
GBRMP
GBRMPA
GBRWHA
PCC

Jcu
MODIS

MST
NGO
NIWA
NQAIF
NTM
QDNR&EM
QDPI
QWS

OSCAR-NOAA

RAP
ROV
RWOQPP
SeaWiFs

Australian Biological Resources Study, Canberra, ACT
Australian Coral Reef Society

Australian Institute of Marine Science, Townsville, Qid
Australian Research Council

Co-operative Research Centre

Commonwealth Scientific and Industrial Research Organisation
Day-to-day Management Program

Department of Primary Industries and Fisheries
Enrichment of Nutrients on Coral Reefs

European Project for lce Coring in Antarctica

Great Barrier Reef

Great Barrier Reef Catchment Area

Great Barrier Reef Marine Park

Great Barrier Reef Marine Park Authority, Townsville, Qld
Great Barrier Reef World Heritage Area
Intergovernmental Panel on Climate Change

James Cook University, Townsville, Queensland

Moderate Resolution Image Spectroradiometer on the Terra and Aqua satellites,
available at http:/ /modis.gsfc.nasa.gov/ [Verified 21 March 2008].

Marine Science and Technology

Non Government Organisations

National Institute of Water and Atmospheric Research, Wellington, New Zealand
North Queensland Algal Identification /Culturing Facility

Museum and Art Gallery of the Northern Territory, Darwin, NT, Australia
Queensland Department of Natural Resources and Management

Queensland Department of Primary Industries

Queensland Parks and Wildlife Service

A NOAA project mapping, using satellite altimetry, the water surface elevation of the
ocean, from which the near-surface water currents are calculated.

Representative Areas Program

Remote Operated Vehicle

Reef Water Quality Protection Plan

Sea-viewing Wide Field-of-view Sensor (see http:/ /oceancolor.gsfc.nasa.gov /
SeaWiFS [Verified 21 March 2008],

wiik
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of Applied Science, University of the South Pacific, and
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Group, GBRMPA (Great Barrier Reef Marine Fark
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research colleagues from AIMS (Australian Institute of
Marine Science), GEEMPA, CSIRO (Commonwealth
Scientific and Industrial Research Organisation),
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B.5c. from Galway University, Ireland, and Ph.D. from
University of Victoria, Canada. At the Smithsonian In-
stitution she investigated Caribbean echinoderms and
returned to Ireland working on sea urchin aquaculture
and fisheries. Her research on life history evelution
uses Australian echinoderms with divergent life histo-
ries to investigate the role of evolution of development
in generating larval diversity and speciation in the sea.
Maria is Director of One Tree Island Research Station,
southern Great Barrier Reef. She has published over
130 refereed articles and book chapters.
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Howard Choat s an Adjunct Professor of Marine
Biology at James Cook University and has worked

extensively on coral reef fishes over the Indian, Pacific,
and Atlantic Oceans.

B. C. Concpon

Brad Congdon is a Reader in Ecology at James Cook
University, Cairns, He is a field ecologist with a special
interest in seabird conservation and evolution and over
25 years experience working with seabirds both in
Australia and overseas. His research group has recently
demonstrated that seabirds are sensitive indicators of
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clearly establish rising sea-surface temperatures as a
major conservation issue for seabirds of the GBR.

). Doy

Jon Day is currently the Director, Outlook Report
Taskforce, within GBRMPA. He has been closely as-
sociated with the Great Barrier Reef for 22 years, hav-
ing worked initially in the park management and
planning sections in GBEMPA. Jon was responsible
for commencing and co-ordinating the Representative
Areas Program, the major rezoning program under-
taken for the Marine Park, between 1998-2003, This
marine planning approach is widely considered as
‘world’s best practice’, and has received eleven na-
tional and international awards, including the Banksia
and Eureka Awards, and the UNESCO/MAB Envi-
ronmental Prize (2005 Sultan Qabwoos Prize for
Environmental Preservation),
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G Diae=Puiso

Guillermo Diaz-Pulide grew up in Colombia, He com-
pleted his B.Sc. (Hons) in Marine Biology in Colombia
in 1995 and his Ph.D. in Marine Botany at James Cook
University in 2002, He has done pioneering work on
the ecology and diversity of reef algae from the Carib-
bean Sea and the Great Barrier Reef. His current re-
search focuses on the dynamics of algae after coral
disturbances, coral-algal interactions, and impacts of
climate change on macroalgae. He is associated with
the Universidad del Magdalena in Colombia and is
currently a Research Fellow at the Centre for Marine
Studies at the University of Queensland.

P |. DoHesTy

Peter Doherty, currently Research Director of the Aus-
tralian Institute of Marine Science (AIMS), gained his
Ph.D) in 1980 by describing the population dynamics of
damselfishes at One Tree Island, In 1989 he joined ATMS
and led a research group in tropical fisheries ecology. In
1998, he joined the Co-operative Research Centre for
the Great Barrier Reef World Heritage Area. One of his
achievements was to facilitate the $9 million research
collaboration known as the ‘GBR Seabed Biodiversity
Propect’. His fondest memories are more than 100 days
spent at sea on the RV Lady Basten working the back
deck from midnight to midday.

5. Dove

Sophie Dove obtained an undergraduate degree in
Mathematics and Philosophy from the University of
Edinburgh, and a Ph.D. in Biological Sciences from the
University of Sydney. She is presently a Senior Lecturer
at the Centre for Marine Studies at the University of
Queensland. Her research interests predominantly lie in
the area of dinoflagellate-coral symbiosis, especially with
regard to their photobiolegy, clonal nature, and their abil-
ity to deposit calcium carbonate. The goal of this research
is to understand how these basic features of scleractinian
corals respond to the environmental change inclusive of
anomalous atmespheric CO, concentrations.

M. C. Duke
Norm Duke is a Mangrove Ecologist of more than
30 years standing, specialising in mangrove floristics,
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biogeography, genetics, climate change ecology, vege-
tation mapping, plant-animal relationships, pollution
and habitat restoration. As Principal Research Fellow
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group on marine tidal wetlands at the University of
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tailed knowledge and understanding of tidal wetland
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ment and mitigation of disturbed and damaged eco-
systems. He has published more than 130 peer-reviewed
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authoritative popular book ‘Australia’s Mangroves'.
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changing water quality, for the biodiversity of near-
shore coral reefs. Katharina was awarded a Ph.D. in
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the world since 1992, with particular focus on Austral-
ian species since 1998, While working in Australia she
has collected many thousands of specimens, with at
least 151 species new to science, including 14 new gen-
era and four new families,

D. P Gorpon
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40 vears, He is a past President of the International Bryo-
zoology Association and a Principal Scientist at the
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posts at the University of Puerto Rico, University of
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ogy, ants and tardigrades.
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poses. He holds a D5c. and Ph.D's in Zoology and
Botany. The last dealt with vegetation dvnamics on the
small cays of the Great Barrier Reef. He is a Fellow of
the Explorer’s Club.
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Marine and Tropical Biology at James Cook University
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area. She established the North Queensland Algal
Identification/Culturing Facility (NQAIF) within the
School of Marine and Tropical Biology. The research
facility has established tropical microalgal cultures
from the Great Barrier Reef, thereby creating the first
systematic microalgal record for the region. She is es-
pecially interested in algal bloom development, the
impact of phosphate/nitrate eutrophication on, for
example, dinoflagellate/ diatom reproduction dynam-
ics/levels of toxicity, determinants of invasiveness,
and the use of microalgae as indicators of water

quality.

Q. Hoecr=-Gu bass

Ove Hoegh-Guldberg is Director of the Centre for
Marine Studies at the University of Queensland.
After completing his B.Sc. (Hons) Ove travelled to the
United States to complete his Ph.D. After postdoctoral
work and lectureship Ove returned to Sydney in 1992
In 2000 he moved to the University of Queensland
where he leads a group focused on the physiological
ecology of coral reefs, particularly regarding global
warming and ocean acidification. He has produced over
120 peer reviewed scientific articles and runs the blog:



http:/ /www.climateshifts.com [Verified 21 March 2008].
In 1999 he was awarded the Eureka prize for scientific
research into coral bleaching and climate change. In
May 2008, he became the 2008 Queensland Smart State
Premier’s Fellow.

J. N. A. Hooper

John Hooper, Head of the Biodiversity & Geosciences
Programs, Queensland Museum, is an international
authority on sponges (Phyvlum Porifera) with specific
research interests in taxonomy, systematics, biogeogra-
phy, biodiversity and conservation biology, and col-
laborating with ‘biodiscovery’ agencies over the past
two decades in the search for new therapeutic pharma-
ceutical compounds (and discovering thousands of
new species along the way).

D. Hopriey

David Hopley is a coastal geomorphologist, holding
the position of Professor Emeritus in the School of
Earth and Environmental Sciences at James Cook Uni-
versity, He held a personal chair in marine science and
has a 43 year association with the University. He
worked on coral reef evolution, and changing sea lev-
els, especially on the Great Barrier Reef. He has more
than 150 scientific papers on this and related topics in-
cluding two major books, “The Geomorphology of the
Great Barrier Reef: Quaternary Evolution of Coral
Reefs” (Wiley Interscience, 1982) and, with Scott
Smithers and Kevin Parnell, "The Geomorphology of
the Great Barrier Reef: Development, Diversity and
Change’ (Cambridge University Press, 2007).

T. P Hucues

Terry Hughes has written over 90 research articles on
coral reef science, including 21 in the journals Science
and Nafure. He has received numerous prizes and
awards, and was elected to the Australian Academy of
Sciences in 2002, for his contribution to reef science. His
publications focus mostly on the dynamics of coral
reefs, and issues relating to managing fisheries, pollu-
tion and climate change. Terry is Director of the Aus-
tralian Research Council’'s Centre of Excellence for
Coral Beef Studies, where he leads a 550 million re-
search program. He provides frequent advice to gov-

sl

Author Biographies

ernments and NGOs on marine science, coral reef
management and policy.

P A, HutcHiNGs

Pat Hutchings 15 a Senior Principal Research Scientist
at the Australian Museum and has spent her research
career working on the systematics and ecology of poly-
chaetes. In addition, she has been studving the process
of bioerosion not only on the GBR but also in French
Polynesia, collaborating with French researchers. As
well as publishing extensively she has been actively in-
volved in the Australian Coral Reef Society (ACRS) for
many years and commenting on management and zon-
ing plans for Australian coral reefs.

K. KLiey

Russell Kelley is a science communication consultant
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through animation and multimedia techniques. His
printed work includes a series of popular publica-
tions visualising the biological and physical connec-
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ian Coral Reef Society, and the former Director of One
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tion to research and leadership, he teaches undergrad-
uate and postgraduate students and supervises many
postgraduate students,
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Reef and is an internationally recognised authority on
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of algae and seagrasses. He has edited two books on
the biclogy of seagrasses. He was instrumental in set-
ting up the University of Sydney’s One Tree lsland Re-
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Vimoksalehi Lukoschek completed her Ph.D. in 2007 at
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also worked on a variety of projects in molecular biol-
ogy and marine mammal ecology.

xiil

H. Maisn
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prestigious international scientific award in marine
conservation in 1998 and a Distinguished Service
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David McKinnon has over 25 years experience as a bio-
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on copepod dynamics and systematics. David com-
pleted his undergraduate education at the University
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mental regulation of copepod production, was com-
pleted at the University of Queensland. As part of the
Australian Institute of Marine Science Water Quality
and Ecosyvstern Health team he leads research into the
environmental impacts of tropical aquaculture, and on
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jobm Pandolfi is Professor in the Centre for Marine
Studies and the Department of Earth Sciences at the
University of Queensland. His research integrates pal-
acoecological, ecological, historical, and climate data to
provide critical insights into how marine communities
are assembled and structured in the face of environ-
mental variability and human impacts over extended
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Roland Pitcher, Principal Research Scientist, CSIROY Ma-
rine and Atmospheric Research, and Principal Investigator



of the Great Barrier Reef Seabed Biodiversity Project. His
research over 25 years on seabed habitats and biota, in-
cluding distribution and abundance mapping, effects
of prawn trawling, recovery and dynamics, population
modelling and assessments, provides an objective
foundation to assist management in achieving sustain-
ability of the seabed environment.

B. C, RusseLt

Barry Russell is Principal Scientist (Marine Biodiver-
sity) with the Northern Territory Department of
MNatural Resources, Environment and the Arts. He has
over 30 years research experience on the systematics,
ecology, and behaviour of tropical demersal fishes of
the Indo-West Pacific. His current research interests in-
clude the taxonomy and phylogenetics of wrasses
(Labridae), groupers (Serranidae), threadfin breams
{Nemipteridae) and lizardfishes {(Synodontidae).

. Svms

Craig Syms is a lecturer at the School of Marine and
Tropical Biology at James Cook University. He has pub-
lished a range of papers on the relationships between
reef fishes and their habitats. His current research ex-
amines the role of different spatial and temporal scales
of habitat variability in structuring communities. In ad-
dition to research, he has also advised extensively on
marine resource management and evaluation of ma-
rine reserves in California. He teaches posigraduate
sampling and experimental design and statistics, and
supervises postgraduate students in a range of differ-
ent marine projects.

C. C. Waiace
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