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Corals are decreasing around the world
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100% 80% 65% 45%
0% des récifs sont détruits 15% des récifs coralliens
montrent pas de signes d’ici 10-20 ans seront
possibles de reconstruction en grand danger
LES MENACES MAJEURES
CHANGEMENTS GLOBAUX MENACES LOCALES

Hausse Acidification Pollution Surpéche Aménagement Sédimentation
des températures de l'océan des cotes



Can coral survive global warming?.
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The answer may be found in Japan : Focus on Kuroshio



In Temperate zones: Tropicalization
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Some locations have already shifted from Kelp to corals...
A refuge for corals but at the cost of an ecosystem!



But...The evil twin: Ocean Acidification

. As atmospheric CO, increased, seawater pH

decrease.
- With OA, the cost of calcification

increase and could
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 Tara Pacific: Evolution of coral reefs under
increasing anthropogenic pressure
* holobiont microbial diversity
 patterns of microbial diversity
« Compare transcriptomes and metabolomes
 Investigate new markers of coral health status
 contrasting physicochemical characteristics

» Tara Pacific Japan Leg:
* What are the mechanisms of tropicalization ?
* What are the OA effects on tropicalization?

¥, + What are the habitat change effects on
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Tara Pacific
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Protocol of the Tara Pacific

YEAR 1 = 20islands

Panama Japan
YEAR 2 = 13 islands
New Zealand Japan

O
2 3 species \ 10 colonies per Water column sampling ( )
- [ p - species per site / ) N \ = About 3 000
o Do Ambiant water Interstitial water colonies sampled
E - \. J

- About 400 water

samples

. Y,
7, leoliizadis  Metabolomics Ambiant& Interstitial | =
tﬂ = t 7 Water filtration Tﬁf

[ < . Biomarkers > 1
o / m o kv
O \ y, Telomers EuK - ProK - Virus - MV
o (—\Speci ficbuffers [20-2000 pm]) f_raction
0. | 10fragments " —~ (Genomics - 30 000 samples e - | [<20umi fraction ™~ .
(O || percolony ﬂ ) e >
2):: ~> Histology Morphology MetaG/MetaT/MetaB
T ov ) .
8 N () SEM / FCM / FISH Liquid N
2z )4 -~ Taxonomy
®) iy - 6 000 samples
~——




of







Survey Plan:

Temperature Effect: Latitudinal Gradient
 Shift from Algae to Coral
* Different Fish communities
Kaisuyama OA Effect: CO2 seeps
eYokonami * Both temperate and tropical

Loss of Habitat Effect

* Loss of Kelp

 Shift from Algae to Coral
* Loss of corals
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Coral - Algae abundance and diversity



oral - Algae abundance and diversit
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Fish abundance and divert
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Preliminary Results: Benthos

pCO2
@ High
A Low

sitename

acrolgae..5A5cm_ @ \Iwotori ctrl
ViaCroalgae...5\cm.canopy.height ‘ @ Iwotori highCO2

o .non\calc.
’ . A %a A @ Kikaijima

@ Sesoko coral

MDS2

@ Sesoko nocoral
@ Shikine ctrl

@ Shikine highCO2
@ Yokonami coral

@ Yokonami nocoral
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Preliminary Results:
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Hypothesis tor Japan ecosystems

Tropical Coral Reefs Warm temperate ecosystems
Present
Competition
Algae
Turf MA
Top Down

Future of warm temperate ecosystems

Increased Temperature
Increased Temperature Ocean acidification

Competition
e f\@.
Turf  m
Habitat op Down
Bottom u
+ habitat @

Tropicalization
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Chemistry of the sites

Temperature (°C) pCO2 (ppm)
26 700
19,5 525
13 350
6,5 175
0 0
Katsuyama Yokonami_coral iwo_HighCO2 Sesoko_dead Kats$yekiae_higtikib@2¥okanalbkionanal_kikaigonaliwordighCORo_ctesoko_sSesako_dead

Temperature gradient and two pCO, conditions



Herbivory: Kelp bioassay

Spring nothing was eaten across latitudes.

« Temperate zone: low temperature and low fish abundance
reduce herbivory

« Tropical zone: few “browsers” type fishes, mostly

Auttserapp@nly Shikine tested atm)

 Eaten in both sites: Low and High pCO,

- Higher rate in low pCO, because more Calatomus
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