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forests declining globally
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Climate change eroding adaptive capacity

o)
* % cover unchanged T
* Massive genetic (sytatrto doyeara ) = Heatwave

. . {_ cox3 j |:_ rbel j cox3 ) (" rbeLl )
d I Ve rS Ity I O S S mitochendrial (_‘ chlcroplas_t mitochondrial chloroplast

oy - = N

Be-04
0.015

0.0030

(=1
g
-]
2 = 2 :3
!
0 ‘*
= : ™ 65, 9
o - 1] — - =
> T 1 1 — L I r’)
g [ s - s .l ]
o 1 I
= .
5 : 3 o ©
2 .
= : °
@ < s
3\ ™
s . . i -33%
£ - 2Tk . 3~ 3 .
s . -4 241 |
\Scytothalia dorycarpy E o T -

L=}

“Before Aftey k Before Afteujj

|02

Gurgel ot al. (2020) Lk Before  After ) k Before fSrth.-rJ/Jk

Albany



Climate projections are dire
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Climate change is outpacing adaptation




* Intervention to provide
populations and species
the ability to resist or adapt
to future conditions

* Range of strategies

* Genetic diversity &
adaptive capacity



Resilience through genetics

* Genetic diversity — allows adaptive response
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* Adaptive diversity of kelps — critical knowledge gap



Future proofing Australian kelp forests

Characterise genetic
diversity, adaptive diversity

Demonstrate causation:

link adaptive diversity to ECklonia radiata

function through genome )
mapping & experiments " Pnyllospora cormosa

Predict future mismatches
between adaptive diversity
and climate

Inform and enable
proactive management
and restoration
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2011 heatwave

2000km coastline > 50C

* Genetic “tropicalisation”

* Decline in genetic diversity in some
populations

* Allele frequency shifts of many loci

* Adaptive diversity and structure?

Coleman et al. (2020a)
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* Draft genome links loci under
selection to functional genes
including heat shock proteins.
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Adaptive seascape genomics across the GSR

Commonality and
predictability of selection
across temperature
gradients?
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Western Australia Eastern Australia
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Ecklonia radiata
extinct
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Genomics informed Phyllospora restoration
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Adaptive diversity in range edges
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Significant climate mismatch

e Significant mismatch of genomics
with climate

e Extends throughout entire
distribution under RCP 8.5

* Natural adaptation won’t keep pace
with climate!

* Impetus for future proofing

Wood et al. (2021)
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Future-proofing restoration: from reactive to proactive
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Opportunities to boost climate-resilience

g

Restoration, assisted
adaptation/evolution

Synthetic biology In situ protection of Bio banking and
& gene editing adaptive diversity ex situ conservation
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Knowledge gaps to enable future proofing

* More detailed genomic information/unpack polygenic response
* Maladaptation in multi-stressor seascapes?
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Come work with our team!!

ONGOING technician position with NSW DPI
Boating, diving, experiments, lab work
Super fun team & great location

iworkfor.nsw.gov.au
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