Impact des changements globaux & locaux sur les propriétés
de calcification des coraux massifs tropicaux

Eric Douville (LSCE)
Eric.Douville@lsce.ipsl.fr

anr’

Marine geochemistry

Isotopic & elemental
geochemistry

4C & U-Th
Geochronology

Coral physiology &
biology

Modelling

Massive Corals

(Porites — Diploastrea)

Impact studies
Ocean Acidification
Global Warming

Local pollution
(metals, nutrients, etc.)

Bio-erosion

Coral resilience

Les rencontres LSCE-BIAM (Bat 714) - 30/01/2024

o
CITE

\ DES ENERGIES
\_"cea



CORAL

RESILIENCE ™ cems [Fmoins] il | TS | Sy e
[}
sampling Latitude | Longitude fapecies depth | otension nurl':-ef of years  [by the :nm:f;n
] [mm.-.-r"r or recovering period | or colloborators

Pacific Ocean

451 Anakena, |sla de Pascua [Chile] 03082016 | 5 IO | W 1E1E | Porites 138 114 73 [

253 Tekava, Gambier [French Polynesia) I0afR016 | 5 30T | W 1T | Porites a8 ETS 72 %
|ESlﬂ- Aitutaki, Cook [New Zeland) 14/11/0006 | & 18RO | W 18staE Porites 141 4 2] b

Taw-1 Tailu, American Samoa Mo, 2011 £ 14 Wi Porites 16.5 [ 1820-2001 5O glagal
1453c0 Pisinun, Chuuk |Micronesia) IOL/P0IT | N OTOE | B 151753 | Porites 8 0.8 & a1

P Losuia, Tabungora Island (P. New Guinea) 0511/ 3017 5 g E 1=rm Porites 14 a5 0.0 a1 TARA-PA CIFIC
pio Green |sland (Taiwan) Mj0a/n018 (N XTI E 1t Porites 3 a1 109 135

1751 Se«as islands [Fanama) mjoafroie (N OTEC | W oEror Porites 3 i1 115 a7

353018 Losuia, Tabungora lskand [P, Mew Guinea) | 06/11/2017 | & 2" | £ 15000 Diploastres 128 a1 a2 am S Planes’ D A”emand
53 Green island (SE) Talwan a0 | N 273w | B 12| Diploastren 13 63 3 61

Indian Ocean

IO8-1 Juan de Mova [France) Wjoafr01a | 5 170X | B oaray Porites & 158 150

fatyd iftay Reef, (SW Madagascar) 1895, s mnE | Eoarw Porites 1 0 406 16581985 | srica, 59, 540
GIM Peros Banhos | Chagos Archipelaga) Mowd3s | 5 FIF | B T Porites E 15 180 1801555 Srfca, 5%
N2 Enggana Island, Sumatra [Indonesia) July 2008 5 o E Porites 4 1 12 1923-2008 SryfCa, d180
BAAY ref Mayotte [France] 43704 S 145 | E 45°10° |Porites & Diplo.|  Surf. 14 small coral cores of variows size

*TEs {Trace Element ratios like Li/Mg, B/Ca, etc.) (1) Tangri et al., 2018; (2] Linsley et al. {2015)

CLIM-EPARSES (TAAF)
A. Tribollet

MADAGASCAR

INDIAN
ocean

Les rencontres LSCE-BIAM (Bat 714) - 30/01/2024 \C/ Cgs




Island — 23 (Yanaba Island)
Papua New Guinea

Porites lobata: 92 cm (~ 80 years)




Global changes

PH: Boron isotopes (611B)
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COMMUNICATIONS Surface ocean pH variations since 1689 CE and
recent ocean acidification in the tropical South
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scientific Differences in carbonate chemistry
reports up-regulation of long-lived
Canesi et al, (2023) reef-building corals
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Canesi et al. (2023)
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Temperature effects on coral calcification
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Porites (n=2)

Canesi et al. (2024)
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Local changes

Bio-erosion,
Pollutants (heavy metals / nutrients),
But also micro-plastics,
Org. molecules, etc.

IndoPacific coral cores Coral cultures




COR-Resilience: Investigating tropical CORal Resilience to global/local changes

anr® over the last centuries: biogeochemical observations and modelling
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2 dtan COR-Resilience: Investigating tropical CORal Resilience to global/local changes
anr® over the last centuries: biogeochemical observations and modelling

» a full basin-wide observations of modern and past SST, pH, heavy metal and micro-
bioerosion variability

» a full Indo-Pacific basin “data — model” comparison of SST and carbonate chemistry
changes over the last 2-5 centuries

» a full comprehensive evaluation of multi-parametric-environmental effects on coral
calcification for two different massive reef-building species

= SST
* pH and carbonate chemistry (Q)
= Light/Rainfall

= Pollution (metals /eutropification) Predict their future resilience
" Bio-erosion and acclimatization

Evaluate their impact on the
calcification of corals

5 WPs » Coordination, modern environments, past, calcification processes & modelling
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