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Salinity effects on the life cycle traits of two genetically divergent
populations of Eurytemora affinis (Copepoda: Calanoida):
a laboratory study
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Introduction

Eurytemora affinis :

 Broad geographic range within the Northern Hemisphere
 Key role in food web of many estuaries

e« Confined environment ______, physiological consequences on the life
cycle
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Introduction

Eurytemora affinis :

 Broad geographic range within the Northern Hemisphere
 Key role in food web of many estuaries

e« Confined environment ______, physiological consequences on the life
cycle

e Confined environment + wide distribution ———»  genetically and

morphologically divergent populations (Lee, 2000)
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Morphometrics
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Introduction

Eurytemora affinis :

 Broad geographic range within the Northern Hemisphere
 Key role in food web of many estuaries

e« Confined environment ______, physiological consequences on the life
cycle

e Confined environment + wide distribution ———»  genetically and

morphologically divergent populations (Lee, 2000)

Interpopulation comparison of physiological responses is quite difficult
from literature (different protocols, populations...)

A comparative method for the study of the life cycle strategy to
understand the population dynamic of £. affinis



AIms

Compare life cycle traits (development and reproduction) of two transatlantic
populations of E. affinis

e« American population from the St Lawrence salt marshes (Canada) :
e European population from the Seine estuary (France) : Seine

Ly,

Seine estuary,
s (49269 %5*
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Materials and methods

Experimental procedure of
individual development

Isolation of ovigerous females

Cl
L
-

Isolation of Naupliar 1

0 | salinity 15

Jm——oo—o—ooococooocooo oo

15ml beakers

> 10 generations

b Individual observation until death

»Development time, mortality...

Experimental conditions :

*Temperature: 10°C (development and reproduction for each population)

eSalinity: 5, 15 and 25

*Food : Rhodomonas baltica and Isochrysis galbana (appropriate size for all
stages)




Materials and methods

Experimental procedure of
individual reproduction
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15 copepod couples per each experimental condition




Age (days)

Results
Salinity effect on individual development :

N1 N2 N3 N4 N5 N6 Cl1 C2 C3
Developmental stages

C4 C5

Adult
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A 5
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— %— - 25

Cumulative development time

Low salinity:

e Slow for St Lawrence
e Fast for Seine

Intermediate salinity:

The same development

High salinity:

The same development



Survival rate

Results
Salinity effect on survival during
development:
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Survival (%)

Results
Adult survival evolution:

100
90 o
80 - &~ 5
— e 15

70 +

- _ x—- 25
60

| A— 5
50-_ —e— 15
40 ~
30 -+
20 ~
10 +
0 | T

QOO RN QLA OO0

PPB LSO E L RRPRRAOESS

Age (days)

- Longevity : St Lawrence >> Seine

;
;

St Lawrence

Seine



Results
Individual reproduction :

Cumulative Eqg Production:
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Egg production of the St-Lawrence females is two times higher than egg production of
the Seine females



Conclusion

Ecological aspect

Development at salinity 5:

-Seine : Faster development => /n s/itu : maximal abundance at salinity 5

Distinct optimal
salinity for
development

-St Lawrence : Slower development and higher mortality rate

Development at salinity 25:
-Seine : High mortality

-St Lawrence : Develop and reproduce well=> /n situ. salinity range from 5 to 40

Reproduction: Egg production St Lawrence >> Egg production Seine

Longevity: St Lawrence >> Seine

‘ Distinct life cycle traits (divergent

evolution)

Evolutionary aspect

Interpopulation mating:

eTransatlantic mating only one way (male SL and Female S) and

G1 sterile St Lawrence population and Seine

. : . population => sibling species
e European mating easy (Seine X Gironde)

Morphometric study:

e Different adult sizes between SL and S



Future studies

Using the same protocol (salinity and temperature effects):

e Interpopulation comparisons of £. affinis life cycle traits within European clade:
understanding the mechanisms of adaptations at different scales

 Comparison of life cycle traits of different calanoid copepod species having
contrasted temperature preferences (on going work) :

Eurytemora affinis (cold temperate), Acartia tonsa (hot temperate) and Pseudodiaptomus
annandalers (sub- to tropical)
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