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Discrepancies between field observations and conventional wisdom

• Marine protected areas

• Fisheries stock assessments

• Ecological modelling

• Heatwave impacts

• Population decline/loss of species



Extreme generalisation of results

*11 coral species, Lizard Island reef crest

*51 prairie grass species, 1.6 ha plot, Iowa

*1 bryozoan, shallow seagrass, Texas



DISTLM –R2 comparison for three covariates 
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Secondary productivity at different locations

→ predictable total community 
metric, probably due to diffuse 
competition
for resources (primary 
production)

Edgar, G.J., 1993. Measurement of the 
carrying capacity of benthic habitats using a 
metabolic-rate based index. Oecologia 95, 
115-121.



Microcosm experiments

Edgar, G.J., Aoki, M., 1993. Resource limitation and fish 
predation: their importance to mobile epifauna
associated with Japanese Sargassum. Oecologia 95, 122-
133.
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Regardless of changing initial starting conditions (ie
defaunation), community metabolism quickly returns to 
constant level.



          

              

   

                         

             

   

  

  

  

              

  

  

   

  

  

           

Reef Life Survey - Standardised survey methods



13, 515
SURVEYS

3,560
SITES

53
COUNTRIES

4,900
SPECIES

Reef Life Survey









Australian sites surveyed by RLS and ATRC scientists and volunteers. 

Sites with repeated surveys in red.



1,058 common shallow reef species
1,642 sites around Australia 
2008-2021

Impacts concentrated in temperate zone

• Greatest observed population decline
• Greatest predicted temp increase
• Extreme endemism (72% vs 8%)
• Climate trap
• Low public interest





Australian fisheries stocks under climate change 
CSIRO OCEANS & ATMOSPHERE FACT SHEET

https://www.csiro.au/~/media/OnA/Files/Climate
-projections-Australian-fisheries-factsheet.pdf



Trends in 213 stocks reported by ABARES 1992-2014

Australian fishery catches



“…More broadly, throughout the entire Great Barrier Reef, including the southern third,
in which the heat exposure was minimal (Fig. 1b), the cover of corals declined by 30.0% 
between March and November 2016.”

Nature, 556, 492–496
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between 2010 and 2021:
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A Decadal analysis of changing coral cover







“… fishing pressure had minimal effect on the unprecedented bleaching in 2016, suggesting 
that local protection of reefs affords little or no resistance to extreme heat.”

Nature, 543(7645), 373-377. 
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Edgar, GJ et al (2014) Global conservation outcomes depend on marine 

protected areas with five key features. Nature, 506, 216-220.

Variation in total biomass of large reef fishes: NEOLI

Only 9 of 87 MPAs 
investigated had 4 
or 5 NEOLI features

=> Only ~10% of 
MPAs were 
demonstrably 
different to fished 
locations



Temperate East Marine Parks Network

Continental shelf/slope 
0.01% No-fishing

Specifically designed through 3 iterations to avoid any 
impact on fishing activity or petroleum exploration

=>business continues as usual, no environmental, 
science or economic benefits can be expected.



514 sites surveyed on at least two occasions

Random forest decadal analysis of potential drivers of changing coral cover

15% 8 DHW 24.5 oC 28 hrs damaging 
winds >4MW

24 mo 24 mo 2.5 m 500 kg/ha



Trends in 213 stocks reported by ABARES 1992-2014

Australian fishery catches



Declining fish catches are:

• Good  => more conservative catch limits

=> more fish left in the sea

=> more precaution 

• Bad  => fish stocks are declining.

Competing hypotheses
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Trends in the total biomass of large fishes (≥20 cm in length) 
observed during underwater transects around Australia (ATRC, 

RLS and AIMS data)
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Retrospective analysis of 230 major 
fisheries worldwide 

Complex stock assessment models overstate 
sustainability of the world’s fisheries
Edgar, G.J., Bates, A.E., Krueck, N.C., Baker, S.C., Stuart-Smith, R.D., 
Brown, C.J. in review

Hindcast trends in stock size and depletion for 

Pacific cod (Gulf of Alaska) starting from 1977, 

as published in stock assessments from 2005 to 

2018 by the Alaska Fisheries Science Center. 

Stock models were re-run regularly with new 

data, providing differing estimates of stock size 

for past years .



Retrospective analysis of 230 major fisheries worldwide 



Stock estimates reported in a particular year are compared with subsequent 
hindcast estimates modelled with updated data. 

• Stock estimates oscillated greatly between sequential assessments, by 
40% ±2% (SE) on average.

• Stocks were 17% ± 3% (SE) more depleted than initially reported.
• Bias was extremely large for some stocks, by more than 1.5x for 21% of 

stocks, and more than 2x for 11% of stocks.
• 3.7× (33 vs 9) and 1.7× (53 vs 32), more assessed stocks have declined 

below B/B1 = 0.1 and 0.2 reference points, respectively, than currently 
recognised

Retrospective analysis of 230 major fisheries 
worldwide 



Retrospective analysis of 230 major fisheries worldwide 



Issues affecting stock assessment models

• No population trend information for most species, including bycatch 

• Few high quality stock assessments 

• Models extrapolated outside environmental bounds 

• Interspecific interactions ignored 

• Technological creep ignored 

• Recreational and artisanal catch largely uncontrolled and ignored 

• Little biological input 

• Models rely on value judgments for parameterisation 

• Models are opaque and cannot be independently reproduced

• Optimism when dealing with uncertainty  

=> Extreme uncertainty, much more precaution needed



Goniocidaris tubaria
Petricia vernicina

Tosia australis
Turbo undulatus

Population trends eastern Tasmania invertebrates
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Global Ecosystem Monitoring Program

• Worldwide

• Long-term

• Multiple phyla

• Species-level

• Consistent, quantitative methods

• Online data distribution in near real time

• eDNA component



• RLS volunteer divers

• RLS Advisory committee (including state and 
commonwealth parks management agencies)

• The Institute for Marine and Antarctic Studies, 
University of Tasmania

• The Ian Potter Foundation

• The Minderoo Foundation

• Parks Australia

• State Government Marine Environment 
Management Agencies

• The NESP Marine Biodiversity Hub

• The Integrated Marine Observing System
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