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FUTURE-PROOFING KELP FORESTS
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* Kelp forests dommate shallow temperate reefs

* Decline in many regions
* Manage, conserve and restore |
~ * Outcomes and benefits need to persist




TROPHIC CASCADES
AND ECOSYSTEM
PHASE SHIFTS

* Fishing can disrupt
predatory
interactions driving
trophic cascades
and phase-shifts
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PROTECTION, REVERSE
SHIFTS AND ECOSYSTEM
STABILITY

» No-take protection
can reverse these
shifts

’Kelp fore&t 1 " At A :

What is the role " ,

of protection in |
ecosystem

stability?
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P Are turfs a stable or a transient state?
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20 YEARS OF BENTHIC COMMUNITY MONITORING

(1999-2019)
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At a depth of 4-6 m, where urchins
are most abundant, and where the
contrast between reserve and fished
sites is most profound
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TEMPORAL VARIATION IN HABITAT

DEFINING SPECIES

(FOLLOWING 25 YEARS OF PROTECTION)
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Urchin barren

TEMPORAL VARIATION IN HABITAT
DEFINING SPECIES

(FOLLOWING 25 YEARS OF PROTECTION)
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TEMPORAL VARIATION IN HABITAT

DEFINING SPECIES
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TEMPORAL VARIATION IN HABITAT
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Urchin barren

TEMPORAL VARIATION IN HABITAT
DEFINING SPECIES

(FOLLOWING 25 YEARS OF PROTECTION)
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PROTECTION
EFFECT

(FOLLOWING 25 YEARS OF
PROTECTION)

Consistent net negative
effect on exposed sea
urchins

Net negative effect on
turf complex after 2000—
succession?

Consistent net positive
effect on forest-forming
macroalgae, with a large
increase 1999-2001

Mirroring effects of forest-
forming macroalgae and
turf complex

Protection effect
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PROTECTION
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ECOSYSTEM

STABILITY
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Year x Status: F; 44=1.3, p=0.28

2000 2005 2010 2015
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2020

Proportion of shifts were
significantly higher in the
fished area (x2=5.25, p=0.01)

a) mean number of shifts
site” higher in the fished
area

Temporal relative
stability—variable

c) Total variation in state
space higher in the fished
area

Variation in state space
between consecutive
years varied by protection
‘status’ and by ‘year’




ECOSYSTEM
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LONG-TERM NO-TAKI
STABILITY OF KE
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FUTURE-PROOFING KELP FORESTS @
* Protect TODAY to restore kelp foreﬁ eco
e Protect larger reef area — ecosyste ect

» 11‘4

« Combine active restoration with marme-pig@
‘*...'...’

e Turfs are likely transient states 3

* Goes beyond the traditional dichotomic kelp VS.
WIRS

ﬁé@ by’ B. Doak @ Ones
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A CALL FOR
COLLABORATION

Stability w,
e Persistence | |

 Resilience | 4 KlCK GFF
* Resistance 2 TQmOrrOW ThU

* Recovery

ohad.peleg
@vuw.ac.nz
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