


Surface canopy of giant kelp forests

Coastal warming & ecological change on Tasmanian reefs

Ridgway & Ling (in review)
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Coastal warming & ecological change on Tasmanian reefs

• Change greatest on fished reefs compared to MPAs

Bates et al. 2014; Ling et al. 2009
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Ling & Keane 2018; Keane & Ling unpub. data

Coastal warming & ecological change on Tasmanian reefs
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Coastal warming & ecological change on Tasmanian reefs
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Beach-cast giant kelp 2020 (n=266 beaches)
largest bubble=157 individ. 500m-1
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• Giant kelp forests list as endangered community
but giant kelp as species still widespread
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Giant kelp
Warm-tolerant lower-canopy

Fortescue Bay kelp community shiftAltered ecology of eastern Tasmanian reefs

Hypothesis
Recovery potential of giant kelp forests will be limited 
by increased presence of warm-tolerant kelps beds

?



1-month after seeding

5400% more recruitment of giant kelp on reef clear of warm-tolerant kelp 

Recruitment limitation of giant kelp by competing warm-tolerant kelps beds

‘Holdfast-graft’ technique

250,000 locally-sourced kelps out-planted

Giant kelp recruits
Cleared reef = 329
Intact kelp 

Giant kelp Cover
Cleared reef      = 56%
Intact kelp bed = 0%



7-months
max. height 4.8 m

Growth potential of out-planted giant kelp 
9-months

max. height 7 m

6-months
max. height 2.3 m3-months

max. height 0.7 m

16-months

y = -1017.9x + 1684.1
R² = 0.36
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Rebuilding resilience of remnant 

& restored reefs

large lobster x15 abundance rebuild

12-yr large-scale BACI exp.: prevention vs. cure
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Phase-shifts & recovery potential of Tasmania’s rapidly warming reef ecosystems

• Rapid & widespread warming of Tasmanian coastal waters 
leading to profound shifts in the structure & function of 
reef communities

• Surveys & experiments have yielded much natural history 
understanding => indirect effects of warming are super 
important

• Grand challenge is now to scale-up solutions to 
ecologically meaningful scales => restoration industries

• Must restore whole-of-ecosystem structure & functioning 
to establish resilient restoration areas  – Reef EBFM

• Currently nil policies for locally restored marine areas



© Scott Ling 2022





Extensive barrens recovery: urchin harvest & out-planting industry

Abalone Industry 
Reinvestment Fund

St. Helens Is. site (8-15m depth) 

St. Helens – NE Tas
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State-dependent 
Integrated Pest Management

Urchin senate inquiry #38 IMAS submission
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7-months
max. height 4.8 m

Growth potential of out-planted giant kelp 
9-months

max. height 7 m

6-months
max. height 2.3 m3-months

max. height 0.7 m
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Giant kelp recruits

Cleared reef = 329
Intact kelp bed = 6

Giant kelp Cover

Cleared reef      = 56%
Intact kelp bed = 0%

After 6-months

Ling, Bennett, et al. unpub.data

16-months
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6-month results: a. Giant kelp cover

b. Competing warm-tolerant kelp cover
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“Cleared” vs “Intact warm-tolerant kelp beds”

Clearance                     Intact           
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