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Summer mortality of the Pacific cupped oyster (C. gigas) in the Bay of Marennes - Oléron (France). 
Spatial variability of environnemental parameters, growth and production rates using

a Geographical Information System (GIS). 

SummerSummer mortalitymortality ofof thethe PacificPacific cuppedcupped oysteroyster (C. gigas) in (C. gigas) in thethe BayBay ofof Marennes Marennes -- Oléron (France). Oléron (France). 
Spatial Spatial variabilityvariability ofof environnemental environnemental parametersparameters, , growthgrowth andand production rates production rates usingusing

a a GeographicalGeographical Information Information SystemSystem (GIS)(GIS). . 

Oyster growth monitoring of a calibrated population equally deployed into 15 experimental sites (on bottom : 200 kg ; 
off bottom : 2 oyster bags with 200 oysters / bag) (figure 1). Sampling strategy based on longitude, latitude and depth. 

Site descriptors (e.g. organic matter, salinity, ammonium, bacteria), survival rate, 
growth and sexual maturation were monitored every two weeks. Temperature was 
recorded on a continuous basis. Production models were geographically interpolated to 
the whole rearing oyster bank using a G.I.S (Geographic Information System).

Sediment descriptors (e.g., 
carbone) (figure 2)  and thermal 
shocks characterized the 
experimental sites and showed 
limited variability over time 
(figure 3). 

.

Mortality rate varied 
from 8% to 20% and 
23-33% for off and on 
bottom culture 
respectively (figure 4). 
No linear relationship 
has been established 
between mortality rate 
and environmental 
descriptors. Advanced 
sexual maturation and 
spawning were 
associated with higher 
mortality rates when 
concomitant glycogen 
concentration declined 
to near zero (figure 5). 

* Higher mortality rate for on bottom culture.
* Sexual maturation induced oyster physiological distress.
* Thermal stress (shocks) monitored at the bottom level cannot alone explain the mortality rates.
* The lowest biological yields were observed in the S-S-W part of the bank, in areas characterized by high sediment organic load.
* A meat production model was based upon geographic coordinates independantly from oyster leases ' bathymetric distribution 

* HigherHigher mortalitymortality rate for on rate for on bottombottom culture.culture.
* * SexualSexual maturation maturation inducedinduced oysteroyster physiologicalphysiological distressdistress..
* * Thermal stress (Thermal stress (shocksshocks) ) monitoredmonitored atat thethe bottombottom levellevel cannotcannot alonealone explainexplain thethe mortalitymortality ratesrates..
* * TheThe lowestlowest biologicalbiological yieldsyields werewere observedobserved in in thethe SS--SS--W part W part ofof thethe bankbank, in areas , in areas characterizedcharacterized by by highhigh sedimentsediment organicorganic loadload..
* * A A meatmeat production production modelmodel waswas basedbased uponupon geographicgeographic coordinatescoordinates independantlyindependantly fromfrom oysteroyster leasesleases ' ' bathymetricbathymetric distribution distribution 

A B

Figure 6 : Spatial modeling of the oyster meat production . A : off bottom ;  B : on bottom.Figure 6 : Spatial modeling of the oyster meat production . A : off bottom ;  B : on bottom.

Psg (1) = 5,530 + 0,0139 (axe S-N) - 0,00411 (axe W-E) (R2 ajusté = 0,82) Psg (2) = 3,204 + 0,0146 (axe S-N) - 0,00603 (axe W-E) (R2 ajusté = 0,72)

Figure 1 : Experimental sites on Ronce les Bains oyster-bank.Figure 1 : Experimental sites on Ronce les Bains oyster-bank.
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The Marennes-Oléron Bay is the first rearing area in Europe for the cupped oyster, with 35,000 tons produced on a 
yearly basis. This species has suffered several chronic summer mortalities for the last 10 years. IntroductionIntroductionIntroduction

P. Soletchnik,  O. Le Moine, D. Razet, P. Geairon, N. Faury, P. Goulletquer, S. Robert, S. Taillade. DRV / RA  /  
Laboratoire Conchylicole de Poitou Charentes (LCPC). 17 390 La Tremblade. France 
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Figure 2 : Carbon organic content at the sediment 
level. 

Figure 2 : Carbon organic content at the sediment 
level.
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Figure 4 : Mortality rate (%) during 6 months rearing. A : off bottom ;  B : on bottom.Figure 4 : Mortality rate (%) during 6 months rearing. A : off bottom ;  B : on bottom.

11/03 31/03 20/04 10/05 30/05 19/06 09/07 29/07 18/08 07/09 27/09 17/10 06/11
0

5

10

15

20

25

dr
y 

fle
sh

 g
ly

co
gè

n 
co

nt
en

t (
%

)

site1

site2

site3

site4

site5

site6

site7

site8

site9

site10

site11

site12

site13

site14

site15

11/03 31/03 20/04 10/05 30/05 19/06 09/07 29/07 18/08 07/09 27/09 17/10 06/11
0

5

10

15

20

25

dr
y 

fle
sh

 g
ly

co
ge

n 
co

nt
en

t (
%

) site 1

site 2

site 4

site 5

site 7

site 8

site 11

site 12

site 13

site 14

site 15

BA

Figure 5 : Glycogen content (%) of the dry meat during 6 months rearing. A : off bottom ;  B : on bottom.Figure 5 : Glycogen content (%) of the dry meat during 6 months rearing. A : off bottom ;  B : on bottom.

10
12

1 2 3 5 7 8 9 12 14 15
0
2
4
6
8

B

18

0
3
6
9

12
15

A

sites

Figure 3 : Frequency of the diurnal 
thermal shocks >2°C (A) et >10 °C 
(B). 

Figure 3 : Frequency of the diurnal 
thermal shocks >2°C (A) et >10 °C 
(B).

A model was developed to relate somatic and gonadic (Psg) production to spatial coordinates (figure 6). A positive gradient was noted toward 
NNW of the bay.

Figure 7 : Rearing biological yield.Figure 7 : Rearing biological yield.
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