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Project D3: Implementing monitoring of Australian Marine Parks and the status of marine biodiversity assets on the continental shelf
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* Elizabeth & Middleton reefs are located within the Lord Howe Marine Park —~ 600 km east of mainland Australia
* Atoll-like reef structures associated with the Lord Howe seamount chain (Key Ecological Feature)
* These remote reefs are unigue — represent the two southern-most platform reefs in the world
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* Support a unique & diverse assemblage of tropical & temperate marine biota (endemic corals, fisfﬁi,_, ‘
* Host seabirds/shorebirds, provide refuge for threatened Black Cod & stronghold apex predators Gal
* Listed as wetlands of international significance under the Ramsar Convention
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* Elizabeth & Middleton reefs are located within the Lord Howe Marine Park —~ 600 km east of mainland Australia
* Atoll-like reef structures associated with the Lord Howe seamount chain (Key Ecological Feature)

* These remote reefs are unigue — represent the two southern-most platform reefs in the world

* Support a unigue & diverse assemblage of tropical & temperate marine biota (endemic corals, fish & molluscs)

* Host seabirds/shorebirds, provide refuge for threatened Black Cod & stronghold apex predators Galapagos Sharks

* Listed as wetlands of international significance under the Ramsar Convention

* Both reefs — extensive lagoon with well defined reef crest, broken by channels in the N/NE

5.7 km

Middleton Reef

National Park Zone (IUCN 1)
No-take area
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* Elizabeth & Middleton reefs are located within the Lord Howe Marine Park —~ 600 km east of mainland Australia
* Atoll-like reef structures associated with the Lord Howe seamount chain (Key Ecological Feature)

* These remote reefs are unigue — represent the two southern-most platform reefs in the world ~

* Support a unigue & diverse assemblage of tropical & temperate marine biota (endemic corals, fish & molluscs) \/
* Host seabirds/shorebirds, provide refuge for threatened Black Cod & stronghold apex predators Galapagos Sharks

* Listed as wetlands of international significance under the Ramsar Convention

* Both reefs — extensive lagoon with well defined reef crest, broken by channels in the N/NE

Elizabeth Reef
Rec Use Zone (IUCN IV)
Limited take by permit
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‘ Elizabeth & Middleton Reefs — potential threats

* Elizabeth & Middleton reefs are > exposed to marine heatwaves > potential coral bleaching

* Associated with increasing severity & duration of El Nino events & fast phase transitions from El Nino to La Nina

* Exposed to changes in ocean circulation (strengthening EAC) & ocean acidification associated with climate change

* Early research by the Australian Museum (1992) indicated that live coral cover has historically been higher at Elizabeth Reef

* However, continuing reports of low coral cover by more recent surveys (Australian Institute of Marine Science, James Cook University
& Reef Life Survey) indicate that requent disturbance & slow recovery of shallow coral communities

* How extensive are the mesophotic coral communities? T

Contents lists available at ScienceDirect

* Do they provide a potential refuge (supply of larvae) to shallow communities?
Science of the Total Environment

Reef sites

journal homepage: www.elsevier.com/locate/scitotenv

Extensive coral bleaching on the world’s southernmost coral reef
at Lord Howe Island, Australia

Successive marine heatwaves cause disproportionate coral bleaching n
during a fast phase transition from El Nifio to La Nifa

Steven J. Dalton*®*, Andrew G. Carroll %, Eugenia Sampayo?, George Roff?, Peter L. Harrison®,
Kristina Entwistle <, Zhi Huang ¢, Anya Salih ¢, Sandra L Diamond

2 Australian Research Council Gentre of Excellence for Coral Reef Studies, School of Biological Sciences The University of Queensland. St Lucia. Queensiand 4072, Australia
® National Marine Science Centre, Southern Cross University, PO Bax 4321, Coffe Harbour, NSW 2450, Ausiralia

© Marine Ecology Research Centre, Southern Cross University, PO Bax 157, Lismore, NSW 2480, Australio

# National Earth and Marine Observations Branch, Geoscience Australia, GPO Box 378, Canberra, ACT 2601, Australia

* Wistem Sydney University, Confocal Bio-fmaging Facility, Hawkesbury Campus, PO Box 1797, Penrith, NSW 2751, Australio

¥ Weestern Sy dney University, School of Science and Health, Hawkesbury Campus, Bux 1797, Penrith, NSW 2751, Australia

HIGHLIGHTS GCRAPHICAL ABSTRACT
that even the highest latitude coral reef assembl. ~
Rect, + Marine heatwaves have intensified re-
cently at high-latitude coral reefs.
Lord Howe Island experienced unprece-
dented bleaching events in 2010 and
011,
‘Warm oceans were associated with a fast
phase transition from E Nifio to La Nifia
Coral bleaching varied among taxa, with
up to 9% affected at shallow sites.
Despite immediate mortality coral cover
pboibem b it britiinin b i TR returned to pre-bleaching levels in 3 years,
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Understand what role these seamount reefs may play as refuges for benthic / pelagic communities in a warming ocean

Need to fill knowledge gaps — distribution, extent & structure of seabed habitats & associated sessile / mobile biota

Utilising the Marine Biodiversity Hub’s national SOP:

> Survey aimed to establish a robust quantitative baseline for future monitoring of shallow & mesophotic systems, & to compare
marine life in different protection zones

i‘ frontiers

in Marine Science

PERSPECTIVE
publizhed: 05 April 2019
doi: 10.33B80/fmars. 2019.00177

Field
manuals

for marine sampling

nespmarine.edu.au/field-manuals

TOWARDS A NATIONAL
MONITORING PROGRAM

A Suite of Field Manuals for Marine
Sampling to Monitor
Australian Waters

Rachel Przeslawski'*, Scott Foster?, Jacquomo Monk?, Neville Barrett?, Phil Bouchet*s,
Andrew Carroll', Tim Langlois®, Vanessa Lucieer?, Joel Williams® and Nicholas Bax>"

" National Earth and Marine Observations Branch, Geosciance Ausfrafia, Canbarra, ACT, Austrafia, ¢ CSIRD Dataf1, Hobart,
TAS, Australia, ¥ Institute for Marine and Antarctic Studias, Univarsity of Tasmania, Hobart, TAS, Australia, ¢ School

of Biological Sciances, UIWA Oceans instifute, Tha Linvarsity of Westamn Austrafa, Crawiey, WA, Austratia, * School of Ocasn
Scionces, Bangor University, Bangor, Unifod Kingdom,  NSW Dgpartmant of Primary industnios, Tawors Beach, NS
Australia, " CSIRC Ocoans and Atmosphers, Hobart, TAS, Australia
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* Survey was undertaken on Australian Maritime Colleges TV Bluefin (29 Jan to 5 Feb)

* A hull-mounted multibeam echo-sounder (Kongsberg EM 2040C — single head) used to collect bathymetry data

* Autonomous underwater vehicles (AUV) used to gather imagery of biological communities across reef & sediment habitats
* Baited remote underwater stereo video systems (BRUVs) recorded mobile species in the lagoons and surrounding shelfs

* Snorkel surveys within the lagoons allowed measurements of black cod and other demersal fish

* Sediment samples were taken to characterise substrate types

www.nespmarine.edu.au
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Depth (m)
o 4

* Overall, we mapped 86 km? (2260 line km) of
seafloor, revealing complex seabed features

* Include low profile mounds & ridges typically
colonised by hard & soft corals

* Working with DPIE to classify key morphological
features: ridges (high-relief reef), plains, scarps,
depressions & channels

Middleton Reef

. 54 km?
www.nespmarine.edu.au
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Elizabeth & Middleton Reefs — Seabed Mapping
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* Only part of the shelf surrounding Elizabeth Reef
was mapped & sampled due to ex-tropical
Cyclone Uesi resulting in an early end to the
survey!

Elizabeth Reef
18 km?

www.nespmarine.edu.au
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* High-resolution stereo images collected by two AUVs — Sirius & Nimbus National Environmental Science Programme

* Missions were spatially balanced applying MBHdesign (R package) — Scott Foster & Co.
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AUV transect
Not completed

Completed

Depth (m)
- High: 5

h Low : -150
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45 000 images! Revealing range of habitats across environ & depth gradients ~ 15 km of AUV data

National Environmental Science Programme

Squidle + to quantify benthic assemblage diversity, abundance, morphology (QA/QC functionality — 4 annotators)

® SQUIDLE+

&4 QUICK STATS:
Atool for managing. exploring & annotati
images, video & large-scale mosaics
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‘ Baited Underwater Video’s (BRUVs) (¢ = Biodiversity
* Aim: Describe demersal fish biodiversity & assemblages across depth ranges 5 — 100m National Environmental Science Programme

* BRUV drops were spatially balanced using MBHdesign (R package) — Scott Foster & Co.
High occurrence of Black Cod: Kristy Brown — Masters 9? it GlobalArchive @

BRUV drop

® Not Completed
® Completed
Depﬂsr (m)
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The NESP Marine Biodiversity Hub is funded by the Australian Government’s National Environmental Science Programme. Our goal is
to assist decision-makers to understand, manage and conserve Australia’s environment by funding world-class biodiversity science.
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