
Training and Integration: Sabbatical Reports

MarPLAN on the move
Short-term  sabbaticals are a MarBEF in itia tive to  support integration o f research 
e ffo rt in Europe. Here we hear from the RMP MarPLAN on two MarBEF 
sabbaticals and the research carried ou t by two PhD students: Alina Tunin-Ley 
and Elodie Foulon. The ir sabbaticals involved short-term  visits to  and from the 
Laboratoire d ’Océanographie de Villefranche in France.

Phytoplankton: 
clim ate-change indicators

Alina Tunin-Ley.
By Alina Tunin-Ley

I began my PhD thesis in O ctober 2 0 0 4  in the 
Laboratoire d ’Océanographie de Villefranche 
(LOV, O bservato ire  O céanolog ique de 
Villefranche, Université de Paris VI, France), 
supervised by Frédéric Ibañez and Rodolphe 
Lemée. M y PhD pro ject focused on the impact 
o f global change on the biodiversity o f the 
genus Ceratium  Schrank (p lankton ic  d ino- 
flagellates) in the NW Mediterranean, and its 
interest as a potentia l climate-change indicator.

Am ong p lanktonic organisms, a northward 
extension o f species d is tribu tion  areas has 
been demonstrated fo r  copepods in the N orth 
A tlan tic  (Beaugrand et al., 2 0 0 2 ) from weighty 
CPR data; yet, little  is known about phyto- 
planktonic species, although this compartment 
is the basis o f the marine troph ic  web. This is 
mainly due to  two factors: firstly, species 
id e n tifica tion  remains very arduous and 
uncertain fo r most o f the genera, w ith an 
increasing d ifficu lty  from m icrophytoplankton 
(from 20 to  200pm ) to  picophytoplankton 
(<2pm); secondly, long-time series recording 
phytoplankton species are still scarce. The 
genus Ceratium m ight pose a possible solution 
to  the  problem . It possesses numerous 
attributes (Fig. 1 ) tha t facilitate sampling and 
identification, w ith cell size ranging from SO to 
1 ,0 0 0 p m  (m ic roph y to p la n k to n ), resistant 
ce llu los ic  theca, cosm opolitan range, low 
variability in annual abundances and very well- 
documented and illustrated literature. Besides, 
it exhibits a very high specific and infraspecific 
richness, especially in the Mediterranean Sea, 
where it has been largely studied from the end 
o f the 19th century. Thus, we benefited from 
the early establishm ent o f several marine 
stations on the French and Italian coasts that 
allowed the profuse pub lica tion  o f works 
describing the annual composition o f Ceratium 
species, among o ther phytoplanktonic species. 
From this old bibliography, chosen with several 
constraints depending on the nature o f the 
data and the sampling, it was possible to  
extract ancient data, which would then be

com bined w ith  recent data in o rde r to  
constitu te  a long-term dataset. The recent 
data corresponded to  net samples, realised in 
the framework o f a long-term m onitoring o f the 
m icrophytoplankton in the bay o f Villefranche 
at a station called ‘Point B.’ However, the 
b ib liog raph ic  works which were retained 
described Ceratium species’ occurrence in the 
Ligurian Sea but also in the Tyrrhenian basin. 
So it was really interesting fo r  us to  obtain 
recent data on Ceratium species’ occurrence in 
this area. To th a t purpose, collaboration with 
the  Stazione Zoo log ica  di N apoli was 
proposed. Indeed, there was also a long-term 
m onitoring o f the phytoplankton at a fixed 
po in t (named Mare Chiara) in the bay o f 
Naples th a t could provide the needed recent 
Tyrrhenian data.

I went to  Naples in O ctober 2 0 0 4  fo r  a short 
sabbatical (IS  days), funded by the MarBEF 
pro ject MarPLAN. There, I was welcomed by 
Adriana Z ingone and her colleagues. She 
organised my stay in the Station o f Naples and 
my work in the  laboratory. I analysed 
Tyrrhenian net samples, using an inverted 
microscope. This short sabbatical offered me 
my firs t experience o f presenting work from my 
PhD pro ject outside o f my own laboratory. I 
also benefited  from  acqu iring  new 
complementary skills and knowledge in this 
area. The final dataset tha t I acquired was 
composed o f six “studies,” each describing the 
m onthly Ceratium species’ richness th roughout 
one o r several annual cycles: fou r bibliographic 
studies (considered as old data) and two field 
studies (correspond ing  to  recent data), 
resulting from the counting o f samples from 
Villefranche bay and Naples bay. The analysis 
o f th is multidimensional set o f binary data 
(presence/absence) required an ord ination  
m ethod, namely M u ltip le  Correspondence 
Analysis (MCA). The results suggested tha t 
the species composition was specific to  each 
site, w ith a division between the Tyrrhenian 
and the  Ligurian sites. However, the

composition o f Ceratium species in Villefranche 
appeared to  be more closely related to  the 
Tyrrhenian sites’ assemblages. Moreover, when 
the corresponding surface water temperatures 
were added to  the analysis, we observed a 
relationship between recent data and positive 
temperature anomalies, whereas ancient data 
were globally linked to  negative temperature 
anomalies. Thus, the  w ork h igh ligh ted  a 
warm ing o f surface water in the  NW 
Mediterranean th a t has affected the annual 
composition o f Ceratium species in this area, 
although this change was more subtle than 
expected. Indeed, no typical warm-water or 
trop ica l species c learly  appeared and 
developed during the tim e-period studied. 
Nevertheless, several o f these species could 
act as potentia l indicators o f climate change. It 
is also likely tha t recurrent events in the annual 
biodiversity o f this genus, as occurrence o f the 
minimal richness o r seasonal dominance o f 
some species, could constitu te  good indicators 
and should also be taken into consideration 
(Tunin-Ley et al., 2007).

Using Ceratium species as biological indicators 
o f global warming in the Mediterranean needs 
a very good defin ition o f each taxon. Based on 
morphology, the genus has been subdivided 
into more than 120 infra-genus taxa including 
species, subspecies, form s o r varieties. 
However, given the morphological variability 
observed w ithin species, the defin itions o f 
those taxa are unresolved. Some authors have 
m ultiplied forms and varieties while others did 
not recognise any subspecific levels. While 
temperature is likely to  be one o f the main 
ecological factors contro lling  Ceratium species’ 
d istribu tion , this parameter may be associated 
w ith m orphological variations; a s tudy by 
Sournia (196Z ) suggested th a t some 
subspecific variability (i.e. varieties) o f the 
genus Ceratium m ight reflect d is tinct thermal 
types. Sournia used a very specific  and 
unofficial nomenclature to  distinguish those 
varieties. For example, Ceratium candelabrum
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Figure 1. Sample of Ceratium species from the Villefranche bay (cells were stained In Lugol's acid solution).
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Figure 2. Varieties and in term edia te  taxa of Ceratium candelabrum  from  the unofficial 
para-systematic designation of Sournia (1967). Illustrations from  Sournia (1967).

(Fig. 2) may have a psycrophylous variety 
named C. candelabrum var. candelabrum and a 
therm ophylous variety named C. candelabrum 
var. depressum. When a morph between these 
two varieties was observed, it was named C. 
candelabrum “ candelabrum-depressum." When 
the morph was nearer to  the second variety, it 
was called C. candelabrum “ candelabrum  
>depressum. ”

W hether those m orpho log ica l infraspecific 
variations really reflect thermal preferences or 
correspond to  pse u do -c ryp tic  species is 
unknown. To answer th is  question, our 
Villefranche team contacted another MarPLAN 
member, Dr Nathalie Simon, from Observatoire 
de Roscoff, France. Rodolphe Lemée, one o f my 
PhD advisors and associate pro fessor at 
U n ivers ity  o f Paris VI (O bservato ire  de

Villefranche), spent three sabbaticals (autumn 
200S &  2 0 0 6  and spring 2 0 0 7 ) at Roscoff to  
s tudy molecular techniques and to  work on 
Ceratium phylogeny. Studies were in itia lly  made 
on LSU rDNA and then on the Intergenic 
Transcribed Spacer (ITS), which was 
considered as more accurate fo r  reconstructing 
phylogenetic trees, in order to  evaluate the 
in traspecific  genetic  d ive rs ity  in Ceratium  
genus. A Master’s student, Anne-Lise Cras, 
worked on th is  sub jec t during  the firs t 
semester o f 2 007  and has obtained more than 
a hundred sequences o f Ceratium’s ITS, using 
the single-cell method. This method allowed 
her to  clearly relate molecular diversity to  
morphological diversity. The prelim inary results 
suggest (1 ) the presence o f both cryptic  
species and ecomorphs in Ceratium taxa and 
(2) the need fo r  a complete review o f the 
subgenus defin ition. These hypotheses will be 
confirm ed using o th e r m olecular markers. 
Anne-Lise Cras has ju s t received financial 
support from the University o f Paris VI to  carry 
ou t a PhD on the “ Relationship between 
morphological diversity, molecular d iversity 
and biogeography o f marine m icroplankton.”
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Infra-specific genetic variability within 
Micromonas pusilla,a green picoplanktonic alga
By Rodolphe Lemée

As part o f  the MarPLAN pro ject, ou r team also partic ipated in the  study o f 
in fra -sp ec ific  g ene tic  v a ria b ility  w ith in  M icromonas p us i l la , a green 
p icoplankton ic alga (Prasinophyceae), th rough a second sabbatical, where Elodie 
Foulon (PhD s tu d e n t) trave lled  to  V ille franche. Micromonas pus i l la  is 
cosm opolitan and widespread in marine systems and has been proved to  
dom inate the p icoplankton ic assemblages in coastal systems such as the English 
Channel. The Micromonas taxon is genetically diverse and includes several 
genetica lly d is tan t clades.

Elodie Foulon is working on the infra-specific 
ecological, m orphological and physiological 
d iversity o f Micromonas pusilla in the frame o f 
her PhD thesis, directed by Nathalie Simon and 
Frédéric Partensky at the Station Biologique de 
R oscoff (SBR). W iebe Kooistra (S ta tione  
Zoologica di Napoli) is an advisor on this 
pro ject and visited the SBR in December 2 006  
and July 2 007  to  share his expertise on cryptic  
species in phytoplankton.

In order to  iden tify  potentia l separate niches 
fo r  these genetic  clades, Elodie Foulon 
monitored the densities o f three genetic clades 
in d ifferent water masses, including the waters 
o f the Villefranche bay. She was able to  sample 
in the Villefranche bay in the frame o f the 
MarPLAN collaboration w ith Rodolphe Lemée 
(one week in spring 2 0 0 6 ). O ur Villefranche 
team also sent fu rth e r samples to  be analysed 
in Roscoff.

It appeared th a t M. pusllla's densities 
decreased during the stratification event and 
tha t all the genetic clades were present in the 
Villefranche bay, but one clade was dominant 
and another clade was only detected at depth. 
The results obtained, toge the r w ith o ther 
results obtained in o th e r b iogeographical 
regions, will be published soon (Foulon et al., in 
prep.).
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