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MARINE BIODIVERSITY

• Reef ecosystems (coral & rocky) are some of the most 

productive and diverse on the planet

• Australia’s rich marine biodiversity is unique 

• Endemism some of the highest globally:

• 50% algae species

• 31% echinoderm species

• 38% mollusc species

• 67% of annelid species

• 56% of sponge species

• Distinct coastline creating unique biogeographic 

regions for rocky & coral reef systems 

Phillips 2001, Kerswell 2006, Cork et al. 2006, Wernberg et al. 2011, McClanahan et al. 2021



CHANGE & THREATS

87% of oceans have been modified by humans,

resulting in oceans currently facing a

biodiversity crisis

Threats and pressures are multifaceted:
• Climate change

• Ocean acidification

• Pollution

• Marine heatwaves

• Overfishing

• Invasive species

• Habitat degradation

• Species are shifting ranges

Watson et al. 2018, Halpern et al. 2019, Edgar et al. 2020, Trewin 2020, Bergstrom et al. 2021, Guy et al. 2021 



Population trend and distribution data are 

logistically challenging to collect for 

marine species

• Invertebrates have 1000 times fewer 

conservation papers compared to 

turtles

• Compared to birds, amphibians & 

mammals (12 – 24%), as little as 0.1% of 

invertebrates & fish are considered 

threatened

MARINE DECLINES

Watson et al. 2018, Halpern et al. 2019, Edgar et al. 2020, Trewin 2020, Bergstrom et al. 2021, Guy et al. 2021 



Global dataset

• Reef Life Survey (2007 – 2022)

• Australian Temperate Reef 

Collaboration (1992 – 2022)

• 3 decades of change

• > 30, 0000 surveys

• > 4000 sites globally 

Photo Antonia Cooper

NATIONAL REEF MONITORING

Reef Life Survey methods: refer to https://reeflifesurvey.com/methods/ or Edgar et al. 2020  

https://reeflifesurvey.com/methods/


DECLINING REEF SPECIES

Population trend analysis from 2008 – 2021

over 1,636 sites:

1057 species were assessed
Bony fish (705), Sharks (19), Reptiles (2), Corals (55),  

Asteroids (27), Echinoids (20), Crinoids (7),  Holothurioids

(11),  Gastropods (55), Bivalves (Giant clams – 5), 

Cephalopods (4), Crustaceans (13), Brown (48), Red (71) & 

Green (15) algae

57% of reef species declined from 2008 –

2021 (P <0.05) e.g. iconic endemic Weedy Seadragon (Phyllopteryx

taeniolatus) declined 58% from 2011 to 2021



Population Decline

*note the other 905 species trends either did not change or increased over the decade



ENDEMIC DECLINES
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Invertebrate Macroalgae Vertebrate

All endemic species listed below are temperate

36 endemic species in decline

• 12/15 invertebrates in decline are echinoderms



WHAT’S NEXT?

What characteristics, such as life history
or ecological traits, are common to
those species that are threatened?

Which locations are currently most
important for multiple threatened reef
species, and which of these are most
vulnerable to predicted impacts of
climate change versus locally managed
stressors?



Professor Graham Edgar
Dr Freddie Heather
Associate Professor Rick Stuart-Smith
Dr Jemina Stuart-Smith
Antoina Cooper
Elizabeth Oh

Reef Life Survey 
Australian Temperate Reef Collaboration

Holsworth Wildlife Endowment
Ecological Society of Australia 

ACKNOWLEDGEMENTS



Thank you!
olivia.johnson@utas.edu.au

@__livjohnson

mailto:olivia.johnson@utas.edu.au


REFERENCES

• Bergstrom DM, Wienecke BC, Hoff J, Hughes L, Lindenmayer DB, Ainsworth TD, Baker CM, Bland L, Bowman DMJS, Brooks ST, Canadell JG, 

Constable AJ, Dafforn KA, Depledge MH, Dickson CR, Duke NC, Helmstedt KJ, Holz A, Johnson CR, McGeoch MA, Melbourne‐Thomas J, 

Morgain R, Nicholson E, Prober SM, Raymond B, Ritchie EG, Robinson SA, Ruthrof KX, Setterfield SA, Sgrò CM, Stark JS, Travers T, Trebilco 

R, Ward DFL, Wardle GM, Williams KJ, Zylstra PJ, Shaw JD (2021) Combating ecosystem collapse from the tropics to the Antarctic. Global 

Change Biology 27:1692-1703 

• Cork S, Sattler P, Alexandra J (2006) Biodiversity’theme commentary prepared for the 2006 Australian State of the Environment Committee, 

Department of the Environment and Heritage, Canberra. 

• Edgar GJ, Cooper A, Baker SC, Barker W, Barrett NS, Becerro MA, Bates AE, Brock D, Ceccarelli DM, Clausius E, Davey M, Davis TR, Day 

PB, Green A, Griffiths SR, Hicks J, Hinojosa IA, Jones BK, Kininmonth S, Larkin MF, Lazzari N, Lefcheck JS, Ling SD, Mooney P, Oh E, Pérez-

Matus A, Pocklington JB, Riera R, Sanabria-Fernandez JA, Seroussi Y, Shaw I, Shields D, Shields J, Smith M, Soler GA, Stuart-Smith J, Turnbull J, 

Stuart-Smith RD (2020) Reef Life Survey: Establishing the ecological basis for conservation of shallow marine life. Biological Conservation 

252:108855

• Guy CS, Cox TL, Williams JR, Brown CD, Eckelbecker RW, Glassic HC, Lewis MC, Maskill PAC, McGarvey LM, Siemiantkowski MJ (2021) A 

paradoxical knowledge gap in science for critically endangered fishes and game fishes during the sixth mass extinction. Scientific Reports 11 

• Halpern BS, Frazier M, Afflerbach J, Lowndes JS, Micheli F, O’Hara C, Scarborough C, Selkoe KA (2019) Recent pace of change in human 

impact on the world’s ocean. Scientific Reports 9 

• Jefferson T, Costello MJ, Zhao Q, Lundquist CJ (2021) Conserving threatened marine species and biodiversity requires 40% ocean protection. 

Biological Conservation 264:109368 Kerswell AP (2006) Global biodiversity patterns of benthic marine algae. Ecology 87:2479-2488 

• McClanahan T, Munbodhe V, Naggea J, Muthiga N, Bhagooli R (2021) Rare coral and reef fish species status, possible extinctions, and 

associated environmental perceptions in Mauritius. Conservation Science and Practice 

• McClenachan L, Cooper AB, Carpenter KE, Dulvy NK (2012) Extinction risk and bottlenecks in the conservation of charismatic marine 

species. Conservation Letters 5:73-80 

• Phillips JA (2001) Marine macroalgal biodiversity hotspots: why is there high species richness and endemism in southern Australian marine 

benthic flora? Biodiversity & Conservation 10:1555-1577 

• Runge CA, Withey JC, Naugle DE, Fargione JE, Helmstedt KJ, Larsen AE, Martinuzzi S, Tack JD (2019) Single species conservation as an 

umbrella for management of landscape threats. PLOS ONE 14:e0209619 

• Trewin BM-B, D & Cooper, S (2020) Australian State of the Environment Report 2021: Scoping paper for climate theme. In: Department of 

Agriculture WatE (ed), Book September CC BY 4.0. Australian Government, Canberra 

• Watson JE, Venter O, Lee J, Jones KR, Robinson JG, Possingham HP, Allan JR (2018) Protect the last of the wild. Nature Publishing Group 

• Walsh JC, Watson JE, Bottrill MC, Joseph LN, Possingham HP (2013) Trends and biases in the listing and recovery planning for threatened 

species: an Australian case study. Oryx 47:134-143 Wernberg T, Russell BD, Moore PJ, Ling SD, Smale DA, Campbell A, Coleman MA, 

Steinberg PD, Kendrick GA, Connell SD (2011) Impacts of climate change in a global hotspot for temperate marine biodiversity and ocean 

warming. Journal of Experimental Marine Biology and Ecology 400:7-16 


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12

