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A marine heatwave drives massive losses from
the world's largest seagrass carbon stocks
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Accelerating Tropicalization and
the Transformation of Temperate
Seagrass Meadows
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36% of Shark Bay’s seagrass meadows damaged by 2010/2011 heatwave
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a) Upper 1 meter C stocks

7250 | L Shark Bay has the largest C stock reported for a seagrass
i ecosystem globally
up to 1.3% of the total C stored within the top metre

7200 | Mg C ha™’ of seagrass sediments worldwide.

Relatively high sediment accumulation rate
1.6 - 4.5 mm y! = high carbon sequestration
rates

7150

7100
Loss of seagrass therefore equates to:

High emissions of CO,
Significant loss of C sequestration
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Table 2 | Effects of the marine heatwave event on seagrass area and organic carbon (C) stocks under degraded seagrass meadows

Marine Park area (8,900 km?)

Extrapolated values for the entire bay (13,000 km?)

Baseline seagrass area (km?)
Dense
Sparse
C stock top metre (TgC)
Seagrass area loss (km?)
Shift to sparse seagrass (km?)
Total damaged seagrass area (km?)
3yrnet C loss from Tm sediment stock (Tg C)
a 010
a 025
a 050

3yr net CO, emissions (Tg CO,)

2,689
1925
765
34+14
581

18
699

0.30+0.05
0.76+0.10
1.52+0.17

11-5.6

4,300
3,096
1,204
55+22
929
190
1125

0.49+0.08
1.23£0.15
245+0.27

1.8-9.0

Potential Loss of 2 - 9 Mt of CO,



Equivalent to annual CO, output of:

asz 800,000 homes
% (i.e. all of Perth)

2 - 9 Mt of CO,

Increases Australia’s emissions from
land-use change by

2 coal power
stations

4-21% p. a.

or all the cars in
WA driven for 2

years



Accelerating Tropicalization and
the Transformation of Temperate
Seagrass Meadows

* More heatwave events predicted

* Food webs shift

from seagrass-detritus to direct-
consumption

Halodule uninervis & Halophila spinulosa

Cymodacea angustata & C. serrulata
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Thalasodendron ciliatum
Syringodium isoetifolium

Enhalis aceroides

* affecting ecosystem services, including:

* nursery habitat role for fishery species, !

* carbon sequestration  Exmouth
. o . O Shark Ba
* trophic connectivity '

Amphibolis antarctica & Posidonia sinuosa
Posidonia australis, P. angustifolia & P. ostenfeldii

Zostera ploychlmys & Z. nigricaulis
Thalassodrendron pachyrhizum

e cymodocea rotundata

O Perth



Implications for management

* We tend to manage for local stressors

* in SB, may be less important but still needs managing
* Global change likely more significant

* Manage for resilience- Resistance and Recovery

* Re-populate with resistant genotypes?

* Predict where HW will occur and pre-plant in resistant genotypes from
currently warmer locations?

* Understand where the source populations are for recovery



