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The Problem
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δ18OCaCO3 =
( 18O/16O ) ech

( 18O/16O ) std
-1     x 1000

•  δ18O des carbonates

δ18OCaCO3 = f ( δ18Owater & Twater )
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Deuxième	point	–	Importance	de	la	réalité	du	message	enregistré	par	les	
carbonates	biogéniques	

L’idée	est	de	comparer	la	variabilité	observée	via	les	proxies	géochimiques	avec	la	
variabilité	naturelle	dans	l’habitat,	mais…	

•  Cadre	temporel	dans	le	squele_e	dépendant	de	la	période	de	
minéralisaTon,	de	variaTons	de	vitesse	de	croissance…	

Pecten	maximus	 Arrêt	de	
croissance	
hivernal	

Chauvaud	et	al.,	1998	(JEMBE)	

Winter growth break
Paleoclimatic data from shallow water environments

More sensitive to low amplitude climatic variations
Access to seasonal temperature variations
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What do mollusc shells really 
record? 

Paleoclimatic data from shallow water environments

More sensitive to low amplitude climatic variations
Access to seasonal temperature variations
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Modern calibration
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Oyster shells bred in a farming site in Normandy
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Modern calibration
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Oyster shells bred in a farming site in Normandy

High resolution recording of the environmental 
parameters

Oyster shells bred in a farming site in Normandy

Huyghe et al., 2019, Marine Biology



Chap.3 : La cathodoluminescence naturelle et expérimentale 
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Figure III.5 : (A) Marquage des coquilles au chlorure de manganèse. (B) Afin d’assurer des conditions de 

filtration optimale, les huîtres sont étalées à plat dans les bacs. (C) Photographie d’une huître en train de filtrer 

(photo Fabienne Rauflet, IFREMER LERN). 

 

 

 

 

 

 

 

 

 

 

 

 
Tableau III.1 : Historique des marquages effectués sur chacun des sites d’étude. Les dates en italiques-gras 

correspondent au jour de collecte des échantillons. 

Date Historique Marquages

août-04 Arcachon

28/01/05 Marais OK

01/02/05 BDV

09/02/05 BDV OK

24/02/05 BDV OK

09/05/05 BDV OK

21/07/05 BDV OK

15/09/05 BDV OK

17/10/05 BDV OK

15/11/05 BDV OK

31/01/06 BDV OK

15/03/06 BDV OK

15/05/06 BDV OK

27/06/06 BDV OK

10/08/06 BDV OK

22/09/06 BDV OK

07/11/06 BDV OK

28/11/06 BDV

15 markings in 2 
years

Several in-vivo Mn2+ chemical marking of the shells

Lartaud et al., 2010, GML

Calibration sur le récent
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Short-term tidal
Huyghe et al., 2019, Marine Biology
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2 increments / day

Sclerochronology

Rythmicity and controlling parameters of oyster shell growth
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Sclerochronology

Rythmicity and controlling parameters of oyster shell growth
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are only a few centimeters, oysters remain continuously 
submerged. Thus, a complex combination of other param-
eters, particularly evaporation and wind regimes, includ-
ing the diurnal cycle of wind velocity (Bouin et al. 2012), 
together with the functioning of artificial channels con-
necting to Mediterranean seawaters, substantially modify 
the hydrology of the lagoon and can generate daily rather 
than tidal changes in the water masses (Audouin 1962).

Based on the observations described above, we can 
assume that oysters form two increments per day during the 
second year of life in our study. Thus, the decrease observed 
of this ratio to 1.5–1.6 inc/day during the winter-to-early 
spring period, a time when shell growth rate was reduced, 

suggests (1) that all CL growth increments may not be 
countable due to extremely reduced width and brightness 
and/or (2) not all increments are formed related to occasional 
growth breaks. CL increments were clearly distinguishable 
during the March to May 2006 period. Thus, the fact that 
oysters mineralize less than 2 inc./day cannot be explained 
by inaccurate observation of the shell, Thus, one can argue 
in favor of the second hypothesis. Occasional growth ces-
sations are consistent with the model described by Schöne 
(2008) for shells from high-intertidal areas, leading to an 
incomplete record for several days. Observations done on the 
shell of the bivalve C. cortezi demonstrated that growth is 
slower during spring cool nights (Schöne et al. 2002a). The 
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Fig. 7  CL increment width changes in the hinge of two M. gigas shells for samples BDV3 and BDV5. The mean number of increments formed 
per day between two successive markings was calculated

Short-term tidal

2 increments / day

Huyghe et al., 2019, Marine Biology



8
Damien Huyghe - EGU - 05/26/22

Sclerochronology

Medium-term Lunar

Periodic fluctuation of 
increment width

Rythmicity and controlling parameters of oyster shell growth

Huyghe et al., 2019, Marine Biology
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Sclerochronology

Rythmicity and controlling parameters of oyster shell growth
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long-term temperature
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Juvenile Adult

Huyghe et al., 2019, Marine Biology
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Sclerochronology

Rythmicity and controlling parameters of oyster shell growth

Shell growth = 
Environmental control

Shell growth = 
Biologic control

long-term temperature

Short-term tidal

Medium-term lunar
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Overestimated 
temperatures Reliable temperatures

Stable isotopes data

Reliable temperatures calculated for adults

Overstimated températures for the juvenile part

Kinetic and biologic control on the isotopic 
composition of oyster shells

Huyghe et al., 2020, ECSS
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Geochemistry

Juvenile Adult

Shell growth = 
Environmental control

Shell growth = 
Biologic control

Implications for temperature reconstruction
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• δ18O of the carbonates
δ18OCaCO3 = f ( δ18Owater & Twater )
measured unknown

• Δ47 of the carbonates
Δ47 = f ( Twater )

measured unknown

Damien Huyghe - EGU - 05/26/22

Geochemistry

Cubitostrea plicata Ostrea bellovacinaMagallana gigas

Uncertainty : δ18Ow unknown in the past



Huyghe et al., 2022, GCA

MAT : -1.7 +/- 0.5°C

Deuxième	modèle	:	

Vie	en	milieu	profond	(ici	300	m)	où	les	températures	
sont	stables	(ici	13°C)	

Intérêt	:	

L’huître	profonde	Neopycnodonte	cochlear	

Bien	présent	dans	le	registre	fossile,	souvent	bien	conservées	
(coquille	calciTque)	et	souvent	uTlisées	comme	archive	
paléoclimaTque	(notamment	au	Secondaire)	

EchanTllons	disponibles,	nouvelles	collectes	envisageables	

Limites	:	

Pas	de	modèle	de	croissance,	bien	que	expériences	marquage-recapture	
réalisées	dans	le	canyon	Lacaze-Duthiers	(Chaire	FondaTon	TOTAL-UPMC)	

Canyon	Lacaze-Duthiers	(au	large	de	
Banyuls-sur-mer)	

MAT : 13°C

Depth : 300m

1 cm

MAT : 26.8 +/- 0.85°C

Adamussium colbecki

Neopycnodonte cochlear
Saccostrea cucullata

Magallana gigas

Température estivale 
moyenne mesurée : 

18.7 ± 0.2°C

Température hivernale 
moyenne mesurée : 

8 ± 0.4  °C

Mean summer 
temperature : 22,5 ±  

2.1°C

Température hivernale 
moyenne mesurée : 

7.4 ±  1.3 °C

NormandieArcachon

Geochemistry: the ∆47
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Huyghe et al., 2022, GCA
13

Good correlation ∆47 / Temperature

Seasonal scale calibration

Isotopic fractionationJuvenile part
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Geochemistry: the ∆47



Increase of the seasonal gradient of temperature

Oceanic domain Paris Basin
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Application to the past : the Bartonian of the Paris Basin
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Conclusions

Oyster shells growth obeys to: - Tidal
- Lunar
- Seasonal

Oyster mineralize their shell all along the year

Seasonal variations of temperature can be reconstructed from δ18O and ∆47 
measurements of oyster shells

The juvenile phase follows biological control factors inducing isotopic fractionation

cycles


