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1. Measuring coral growth
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Put reef pic and references
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Bessey et al. 2018
Acropora spicifera
Depth <3m

Stimson et al. 1996
Acropora, Monipora and Merulina
Depth <3m 

Webster et al. 2015
Acropora millepora(recruits)
Depth ~4m

Foster et al. 2014
Acropora pulchra,
Pocillopora damicornis,
Goniastrea aspera
Depth ~4m Cooper et al. 2012

massive Porites
Depth <6m

Cresswell et al. 2020
Acropora, Stylophora, Platygyra
Depth 5-12m

Acropora PlatygyraStylophora
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Tagging and photographing corals for growth
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Photo: Dan Orr
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Structure-from-motion photogrammetry
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Structure-from-motion orthophotos
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Orthophoto Standard photo
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Structure-from-motion vs individual tags
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Standard photo radius (cm) 
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t = -1.08, df = 7, p = 0.32 

t = -1.77, df = 34, p = 0.09 



Anna Cresswell | Shallow Reefs | Ningaloo Outlook Symposium 2019 | @A_K_CresswellAnna Cresswell | @A_K_Cresswell

Growth rates (cm/year)
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0.89±0.09(SE)
n = 73

2.92±0.06(SE)
n = 572

3.54±0.52 (SE) 
n = 12
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Growth rate variability Acropora

• growth rate ~ method + year + depth + coral size + water velocity
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Variable Estimate Std. Error P-value

mean centred intercept 2.80 0.14 <0.001

(log) coral size -0.26 0.10 0.009

water velocity -0.02 0.01 0.021

method (tags) 0.47 0.19 0.012
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Summary coral growth

Biological/ Ecological
• New planar growth estimates for Acropora and Stylophora
• Acropora growth slower than previous estimates
• For Acropora: Coral size and wave exposure dependency
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Special thanks to Olivia Wei An Seow, Cindy Bessey
Christopher Doropoulos, Dan Orr, Ryan Crossing, Nick 
Gust, Margaret Miller, Jim Gunson, Emma Westlake 

Methods comparison
• Useful demographic information can be obtained from 

orthophotos
• Very high sample sizes
• 3D potential
• Slower growth rate orthophotos than standard photos
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Anna Cresswell, Damian Thomson, 
Michael Haywood, Michael Renton

2. Modelling coral growth (and competition 
and disturbance)
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• Show double gif
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Coralcraft

Note:
Hydrodynamic disturbances occur every 130 timesteps
Spawning every 52 timesteps
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Density of colonies Percentage cover Volume
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Scenarios without high intensity

Infrequent high 
intensity disturbances



Anna Cresswell | Shallow Reefs | Ningaloo Outlook Symposium 2019 | @A_K_CresswellAnna Cresswell | @A_K_Cresswell

Summary coral modelling

• Multiple metrics simultaneously: number of colonies, 
percentage cover, volume, structural complexity, linear 
rugosity

• 3D community - novel

• Investigate scenarios and visualise dynamics
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