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1. PARAMETRES CONCERNES  

Phyto microscopy (= diversity of microphytoplankton)
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5. BREVE DESCRIPTION DU PROJET / BRIEF DESCRIPTION OF PROJECT


According to Connell’s intermediate disturbance hypothesis, diversity within a community is maximal at intermediate frequencies and intensities of disturbances. A drastic change in water column mixing depth can be regarded as a disturbance since it alters the competitive conditions through changes in nutrient and light availability. 


During DYNAPROC 2, diversity of microphytoplankton will be estimate several times per day and at different depths in order to evaluate the effect of a wind events on the dynamic of this community. 
( A compléter APRES  la mission )

5. DESCRIPTION DES PARAMETRES /  PARAMETERS DESCRIPTION
5.1. Ce qui a été mesuré et comment / What did you measure and how did you do it (include references for analytical methods)?  
a) Microphytoplankton diversity/naked ciliates: Microphytoplankton specific composition and abundance were measured using hydrological bottles sampled (between 0 to 90 m). Samples were preserved in acidic lugol (2 % vol/vol) at 4 °C. We used sedimentation method (Utermöhl, 1958) for each sample and we have results for 3 groups: diatoms, dinoflagellates and dictyochales. A minimum of 200 ind. were count for each sample. We measured species richness, species Shannon diversity index and regularity of Pielou for the whole microphytoplancton and for each of the 3 groups. We also counted naked ciliates in all the samples (3 types, depending mouth diameter (without cilia): mouth< 30 µm; 30 µm<mouth< 50 µm; mouth>50 µm).
b) Armoured dinoflagellates diversity/radiolarians: armoured dinoflagellates genus composition and abundance were measured using vertical phytoplankton net samples (0-90 m) with 53 µm mesh size. Samples were preserved in acidic lugol (2 % vol/vol) at 4 °C. For each sample, 3 sub-samples were analyzed using 1 ml Sedgwick-Rafter counting slide. A minimum of 100 ind. were count for each sub-sample (e.g. 300 ind. for each sample). We measured genus richness, genus Shannon diversity index and regularity of Pielou for all armoured dinoflagellates. Furthermore, we analyzed the genus Ceratium at specific and subspecific level in order to evaluate short-time variation of this group.
Due to high number of radiolarians (Protozoa) observed in the net samples during the cruise, we also counted the total abundance of those organisms.
Utermöhl H (1958). Zur Vervollkommung der quantitativen phytoplankton methodik. Mitteilungen der International Vereinigung fur Theoretische and Angewandte Limnologie, 9.
5.2. Stratégie d'échantillonnage / Sampling strategy
Microphytoplankton diversity: samples were obtained from hydrological bottles taken every day near midday and midnight during all of the 4 cycles. During wind events, we also took samples near 6 am and 6 pm. Ten depths were sampled (each 10 m from 0 to 90 m).
Armoured dinoflagellates diversity: vertical net samples were done every day during the 4 cycles, near midday. 
5.3. Décrire quels types de données sont nécessaires pour vous compléter votre propre jeu de données avant envoi à la base de données, et estimer le délai avant la disponibilité de vos données pour la base de données / Post-cruise data analysis/treatment required, and the time frame for this
Microphytoplankton diversity/Naked ciliates: for leg 1 and 2, a) abundances of each microphytoplankton species each day (near midday) and b) total abundance of naked ciliates are already available. Data not valided.
Armoured dinoflagellates diversity/radiolarians: a) abundance of each genus b) abundance of each species and subspecies of genus Ceratium and 3) total abundance of Radiolarians are already available for the whole cruise. Data not valided.
5.4. Estimations des erreurs, précision, sensibilité des données / Error estimates, precision and accuracy of the data

No error estimates available for our data.
6. FICHIERS / FILES

6.1. Nom de fichier de données / file name
Microphytoplankton diversity/Naked Ciliates: “Microphytoplancton_3.xls”
Armoured dinoflagellates diversity/Radiolarians : “Armoured dinoflagellates_2.xls”
6.2. Explication des têtes de colonne, des unités et des abréviations utilisées dans le fichier de données / data file structure

Microphytoplankton diversity/Naked Ciliates: 
· First excel sheet with microphytoplancton abundance (cell/l). Columns with julian days, julian days and UT, depths, bottle number (specific to microphytoplankton group), and abundances of the different species of diatoms (centric and pennate), dinoflagellates (armoured and naked) and Dictyochales.

· Second sheet with naked ciliates abundance (cell/l)

Armoured dinoflagellates diversity/Radioloarians:
- First excel sheet “dinoflagellates”: abundance of each genus in cells per m3


- Second sheet “Ceratium”: abundance of each subspecific taxa of the genus Ceratium, in cells 
per m3


- Third sheet “Radiolarians”: abundance of total Radiolarains, in cells per m3

For all sheets, you have the “net number” and the “julian day”.
7. RESULTATS PRELIMINAIRES  / RESULTS

Our study aimed to characterize the short-time influence of short events (e.g. winds) on space-time dynamics and specific diversity of three microphytoplanktonics groups (Dinoflagellates, Diatoms and Dictyochales). 

a) The microphytoplankton taxonomic composition and diversity indexes were given using hydrological bottles sampled. 175 species were found during the 2 legs, with a marked predominance of dinoflagellates . It occurred thereafter a modification of the specific composition and diversity of this group. The dinoflagellates presented a prevalence of low-size forms (Gyrodinium spp., Gymnodinium spp.) and a large variety of trophic status (from autotrophy to heterotrophy). The diatoms abundance, dominated by the order of the Centrics (e.g. Corethron criophilum) at the beginning of the study, has decreased considerably and this group was represented by the order of the pennates at the end of the first leg and the beginning of the second leg (Nitzschia seriata and delicatissima complexes). Concerning diversity, the “Intermediate Disturbance Hypothesis” has been illustrated by the diatoms whereas dinoflagellates seem to be less sensitive the environmental disturbances, probably thanks to the variability of their trophic status.

b) The evolution of large armoured dinoflagellates was determined using vertical net samples. For those samples, we have the results for the whole cruise. The abundance of armoured dinoflagellates varied between 1 000 and 6 000 cells per m3, and decreased from the beginning to the end of the cruise. The dinoflagellates were largely dominated by the genus Ceratium, which represented 37 to 90 % of the total abundance, and maximal proportions were observed at the end of the cruise. The other well-represented genera were Goniodoma, Gonyaulax, Podolampas, Spatulodinium and Dinophysis. In terms of biodiversity, a total of 27 dinoflagellates genera were identified. The generic richness varied between 13 and 21, and seemed to decrease during the cycle 4. The regularity and diversity indices of Pielou and Shannon were quite stable during leg 1, oscillating between 2 and 3 bits, and decrease significantly in the second part of leg 2, because of the increase of Ceratium relative abundance. The importance of this last genus was corroborated with its high biodiversity, since 64 subspecific taxa, corresponding to 34 species, were identified. Subspecific and specific diversity index was globally higher during leg 1, but showed an increased at the end of leg 2.
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