Towards upscaling active reef restoration
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The value of reefs ...

Tropical sea floor
Tropical coral




The value of reefs ...

North sea floor
Cold water coral

Why always the question:

Does restoring reefs raise fish populations?
OR make fish shift location?
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ACTIVE restoration =2 overcome establishment thresholds

Deserts - hard to green wun/ess i) human help orii) WoO

EcHNIQ“Es To WR“ Regreening is not a one-size-fits-all solution.
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ACTIVE restoration = overcome establishment thresholds

- Oyster reefs = hard to get un/ess i) human help orii) WoO

Zhiyuan Zhao
et al. in prep
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WoO = Window of Opportunity

- moment to overcome establishment thresholds

- Forrest/ Savannah
- Marsh / Mangrove / Seagrass
. Marine Reef

- Deserts !
. Bare Tidal Flat i -
. Bare Sea Floor WoO 5
Conditions

External forcing

LID: Large Infrequent Disturbance

WoO: Window of Opportunity Balke et al. J Ecol. 2014
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onditions
External forcing

LID: Large Infrequent Disturbance
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Active reef restoration for biodiversity
- by creating temporary WoO

Trees are an affordable means to create
large 3D complex reaﬁslructu‘es

Trees are L,Ehc,g,’

because they
degrade over time

Tree-Reefs as example
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In the past > Massive wood export to estuaries & seas
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In the past = Oyster Reefs & other structures = incl. moorlogs
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[] Ref.® Thurstan et al, Nature Sustainability 2024.
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Structures = mostly lost & loss

o Peat, A
local origin WY
* Ongoing removal large stones,
natural wood and peat

Erratic (boulder) .
* Loss of ‘Islands of structure’ in soft

deposited by glacier,

likely Scandinavian origin

Natural log, origin
unknown

bottomed system
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Fish & Massively declined over time ! (Waddensea)

P

Movie shows massive fish loss from 1965 to 201 3, which is much
later than loss of structures. Fish decline is most likely due to
combination of past fishing pressures & loss of structures

What makes good reefs for restoring biodiversity ?

- Hiding places
. 2 spatial complexity

- Height
. 2> escape bottom-dwelling predators
. = escape sand burial

- Self-sustainable
. 2 biodegradable establishment substrate
. 2> fragments become new reefs
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What makes good reefs for restoring biodiversity ?

- Hiding places N
. > spatial complexig§

- Height

. = escape bottom-d
. > escape sand burijge

- Self-sustainable
. 2 biodegradable e
. 2 fragments become new reefs
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Who lives in a pear tree under the sea?
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Fish “residents”

« 5 x more fish on reef

 *Preliminary — 2024
« 10—25 x more fish on reef

- reef-fish are much larger

- 3 to 5 x as many species

Jon Dickson et al. in prep
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Height is life

- increased Biodiversity & Richness
- escape bottom Predation
- escape bottom burial

- positive for REEF formers
- Altered foodweb
- -2 less predators of juveniles
- Tree-fragmentation over time
- - reef expansion

- fish effect might be height effect

Jon Dickson et al. in prep
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What is next ?7??

Magallana 3
¥ Pacific oysters:
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How to get to reef restoration @ XXL-scale 7??

. SeaD-Bombs concept & no-regret option

steer larvae settlement ) s " aim for no-regret
~— Degradation rate:

e - o P main-structure > connector > anchor

toward global scope

t.’

\g',

j )]
NIOZ

Zhiyuan Zhao

v kick-start
recovery while
minimizing
subsequent
intervention

+ allowing
nature to do
what nature
does
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How to get to reef restoration @ XXL-scale ?77?

SeaD-Bombs concept < no-regret option

steer larvae settlement aim for no-regret

Degradation rate:
main-structure > connector > anchor

art
very while
minimizing
subsequent
intervention

| ~ allowing

~ nature to do
what nature
does
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