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Questions?Questions?Questions?

What are the differences (physiological,
immunological) between resistant and sensitive
oysters ?
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Material and methodsMaterial and methodsMaterial and methods
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Material and MethodsMaterial and MethodsMaterial and Methods
April 2002 (year 2)

TOP et FLOP maintained without
mortality in 2001 were

transferred in Brittany ( Fort
Espagnol)
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Environmental parameters at Fort

Espagnol
EnvironmentEnvironmental al parameters parameters at Fortat Fort

EspagnolEspagnol

10

12

14

16

18

20

22

24

26

1
-a

v
r

1
6

-a
v

r

1
-m

a
i

1
6

-m
a

i

3
1

-m
a

i

15
-j

u
in

30
-j

u
in

15
-j

u
il

30
-j

u
il

14
-a

o
û

t

29
-a

o
û

t

13
-s

ep
t

28
-s

ep
t

13
-o

ct

28
-o

ct

date

T
e

m
p

é
ra

tu
re

(°
C

)

0

5

10

15

20

25

30

35

40

S
a

li
n

it
é

 (
m

g
/l

)

température salinité

5

7

9

11

13

15

17

19

21

3
-j

u
in

1
8

-j
u

in

3
-j

u
il

1
8

-j
u

il

2
-a

o
û

t

1
7

-a
o

û
t

1
-s

e
p

t

1
6

-s
e

p
t

1-
o

ct

16
-o

ct

date

 C
. 

o
x

y
g

è
n

e
 (

m
g

/l
)

0

20

40

60

80

100

120

140

160

180

200

%
 s

a
tu

ra
ti

o
n

temperature

salinity

Oxygen (%)



National Shellfishery Association , New Orleans, April 2003National Shellfishery Association , New Orleans, April 2003National Shellfishery Association , New Orleans, April 2003

lf
re

m
er

Chlorophyll at Fort EspagnolChlorophyll Chlorophyll atat Fort  Fort EspagnolEspagnol

Données DEL/MPL

CHLOROPHYLLE en 2 stations de rivière d'Auray en 1997
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Mortality rateMortalityMortality rate rate

ØMortality occurred from end of June
ØOnly FLOP died (15%)
ØCoincidence with temperature 19°C

ØØMortality occurredMortality occurred  fromfrom end of June end of June
ØØOnly FLOP died (15%)Only FLOP died (15%)
ØØCoincidence with temperature 19°CCoincidence with temperature 19°C

0%

2%

4%

6%

8%

10%

12%

14%

16%

18%

20%

1-a
vr

1-m
ai

1-ju
in 1-ju

il
1-o

ct
31-

oct

M
or

ta
lit

é 
(%

)

10
11
12
13
14
15
16
17
18
19
20
21
22

Te
m

pé
ra

tu
re

 (°
C

)

Top Flop Température



National Shellfishery Association , New Orleans, April 2003National Shellfishery Association , New Orleans, April 2003National Shellfishery Association , New Orleans, April 2003

lf
re

m
er

GrowthGrowthGrowth

Different strategy of spawning

Live weight
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Gonad development (histology and image
analysis)

Gonad development (histology and imageGonad development (histology and image
analysis)analysis)

Ø Gametogenesis active from
June to August

Ø Reproduction effort is slightly
higher for FLOP

Ø TOP  massive spawning end of
August

Ø FLOP: partial gamete emission

ØØ GametogenesisGametogenesis active from active from
June to AugustJune to August

ØØ Reproduction effort is slightlyReproduction effort is slightly
higher for FLOPhigher for FLOP

ØØ TOP  massive spawning end ofTOP  massive spawning end of
AugustAugust

ØØ FLOP: partial gamete emissionFLOP: partial gamete emission

Spawning strategy is different for TOP and FLOP

Intensity  of reproduction effort (FLOP>TOP)
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LIPIDSLIPIDSLIPIDS

TOP and FLOP exhibit different strategy of spawning

 Similar importance of vitellogenesis for TOP and FLOP

 steryl esters
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Biochemical compositionBiochemical compositionBiochemical composition

ØUse of carbohydrates during gametogenesis was
similar for Top and Flop

ØØUse of carbohydrates during Use of carbohydrates during gametogenesisgametogenesis was was
similar for Top and Flopsimilar for Top and Flop
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Adenylate energy charge (AEC)AdenylateAdenylate energy charge (AEC) energy charge (AEC)

Ø Slight decrease of AEC
during active
gametogenesis, similar for
TOP and FLOP

Ø Before spawning, drop of
AEC values TOP>FLOP

Ø After spawning AEC
TOP<FLOP

ØØ Slight decrease of AECSlight decrease of AEC
during activeduring active
gametogenesisgametogenesis, similar for, similar for
TOP and FLOPTOP and FLOP

ØØ Before spawning, drop ofBefore spawning, drop of
AEC values TOP>FLOPAEC values TOP>FLOP

ØØ After spawning AECAfter spawning AEC
TOP<FLOPTOP<FLOP

Cost of gametogenesis

Un-balance between the energy available
(Food and storage) and energy expense for
the reproduction before spawning?
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Muscular strengthMuscular strengthMuscular strength

ØGeneral increase relative
to biomass increase

ØDecrease simultaneous to
spawning for TOP

Ø Is spawning costly?

ØØGeneral increase relativeGeneral increase relative
to biomass increaseto biomass increase

ØØDecrease simultaneous toDecrease simultaneous to
spawning for TOPspawning for TOP

ØØ Is spawning costly?Is spawning costly?

Commercial dynamometer: maximal strength measure = capacity to close valves
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ImmunologyImmunologyImmunology

Vibrio tapetis    on 
granulocytes ROI synthesis.
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Vibrio sp. S322  on 
granulocytes ROI synthesis
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Hemocytes are more
sensible to vibrio during

the gametogenesis

No differences between
Top and Flop

Relation to the energetic
deficit during

gametogenesis process?
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ImmunologyImmunologyImmunology

ØGranulocyte concentration  tends to increase from June to
October

ØNo distinction between Top and Flop in June and August
ØOctober :Top > Flop   = defense capacity restoration after

spawning?

ØØGranulocyteGranulocyte concentration  tends to increase from June to concentration  tends to increase from June to
OctoberOctober

ØØNo distinction between Top and Flop in June and AugustNo distinction between Top and Flop in June and August
ØØOctober :Top > Flop   = defense capacity restoration afterOctober :Top > Flop   = defense capacity restoration after

spawning?spawning?
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ConclusionsConclusionsConclusions

 1- Reproduction strategy

ØDifference for resistant and sensitive families

vSpawning TOP > > FLOP
üDW, lipids, histology,AEC, muscular strength

vReproduction effort  FLOP ≥ TOP
üDW, histology
Different behavior (filtration, assimilation, respiration),? Could lead to

different energy acquisition and allocation

Go further in knowledge of overall reproduction processes : criteria for
initiation of gametogenesis, reproductive effort,  spawning and tissue
restructuration

Understand the consequences of the differential spawning success on
recruitment of FLOP in the field

  1- Reproduction strategy1- Reproduction strategy

ØØDifference for resistant and sensitive familiesDifference for resistant and sensitive families

vSpawning TOP > > FLOP
üDW, lipids, histology,AEC, muscular strength

vReproduction effort  FLOP ≥ TOP
üDW, histology
Different behavior (filtration, assimilation, respiration),? Could lead to

different energy acquisition and allocation

Go further in knowledge of overall reproduction processes : criteria for
initiation of gametogenesis, reproductive effort,  spawning and tissue
restructuration

Understand the consequences of the differential spawning success on
recruitment of FLOP in the field
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ConclusionsConclusionsConclusions

2 - Mortality

ØFew or No criteria allowed distinction between TOP and
FLOP during mortality event  :
vHigher bacterial concentration in hemolymph associated with

perturbation of osmoregulation only in FLOP
vNo discrimination of defense system though it is weakened during

gametogenesis.
vbut as mentioned previously (Lambert et al.), perturbation of this system

only occurred when selective pressures were high. Indeed, mortality
level was low in this experiment.

Ø  Relationship with the entire reproduction strategy?

2 - Mortality2 - Mortality

ØØFew or No criteria allowed distinction between TOP andFew or No criteria allowed distinction between TOP and
FLOP during mortality event  :FLOP during mortality event  :
vHigher bacterial concentration in hemolymph associated with

perturbation of osmoregulation only in FLOP
vNo discrimination of defense system though it is weakened during

gametogenesis.
vbut as mentioned previously (Lambert et al.), perturbation of this system

only occurred when selective pressures were high. Indeed, mortality
level was low in this experiment.

ØØ  Relationship with the entire reproduction strategy? Relationship with the entire reproduction strategy?
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