Ocean warming and marine heatwaves:
Will these make temperate macroalgae increasingly
vulnerable to tropical herbivores?
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Figure adapted from
Wernberg et al. 2012
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BEFORE AFTER

Figure adapted from Wernberg et al. 2016




Tropicalization

Figure from Vergés et al. 2014
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Over-grazing from sea urchins
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Figure from Banks et al. 2010




Why do we care about microbes?
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Research Questions

How do marine heatwaves and warmer ocean temperatures:
1. affect grazing?

2. impact the microbiome?

=
Neo)
c
=
S
[
C
=
[®)
=
e
Q
s
o
Q
V4]
@©
£

Ecklonia radiata Sargassum linearifolium Tripneustes gratilla

Image credit: John Turnbull




28

26

24

Temperature in °C

22

1 7 14 21 28 35 42

day

emcontrol emswarming essheatwave -—heatwave + variability



Experimental set-up

Temperature treatments Feeding assays
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Letters group treatments that are not statistically different from each other



Letters group treatments that are not statistically different from each other



Asterix indicates treatments that are statistically different from each other






p=0.094 Sargassum

Urchin Consumption Results
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OTU = Operational Taxonomic Unit

- Group of bacteria with 97% similar gene sequences

- A taxonomic unit of bacteria




([p] = Phylum, [c] = Class, [0] = Order, [f] = Family, [g] = Genus, [s] = species)
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Figure from Campbell et
al. 2012
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To sum up:

Ecklonia:
e More susceptible to herbivory under a heatwave event

e Environmental stress alters the microbiome

e Bacteria associated with disease & degradation of macroalgal polymers
could increase its palatability to grazers like Tripneustes.

Sargassum:
e Appears to be the more resilient macroalgae under temperature stress
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