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Les ecailles {petioles perslstants), mserees le long des rhizomes de Posidonia 
oceanica (Llnnaeus) Del1le, presentent des variations cycliques de leur epaisseur, en 
ronctlon de leur rang d'lnsert!on. Des travaux recents (PERGENT, 1987) ant montre 
!'existence d'une correlation entre ces cycles d'epaisseur et les tluctuatlons de certains 
parametres anatomiques : {i) nombre de couches de cellules de certains tissus 
(sclerenchyme, parenchyme), (11) tonne ou aspect des cellules du sclerenchyme ventral et 
du parenchyme mesophylle, (111) presence d'flots de sclerenchyme dorsal, (lv) nombre de 
"cellules a tanin". Seul ce dernler parametre sera prls en compte lei. 

RJW:x:.rn 
D. !lb. o::t~Ples r 
0 106 0.55 
1 105 0.60 M 
2 104 0.24 
3 103 -{).18 
4 102 ...0.54 
5 101 ...0.62 
6 100 ...0.43 
7 99 0.06 
8 98 o.so 
9 97 0.58 M 

10 96 0.24 

Rbi:rae ll"lS 
Nb.CXQPles r 

74 0.42 
73 0.52 M 
72 0.30 
71 ...0.02 
70 ...0.25 
69 ...0.23 
68 -o.os 
67 0.20 
66 0.43 M 
65 0.31 
64 0.14 

L'estimatlon du nombre de "cellules a 
tanln" a ete errectuee sur les ecall!es d'une 
quarantalne de rhizomes orthotropes, preleves 
a Port-Cros, en janvier 1982, a d!fferentes 
profondeurs (- 0.5 a - 23 m). Les "cellules 
a tanln" sont denombrees sur 1000 urn de 
large. dans la partie mediane de coupes 
transversales effectuees a 10 - 12 mm de !a 
base des ecailles; leur abondance est codlflee 
selon une echelle variant de 0 a 1. Cette 
etude lalsse apparaftre de grandes variations 
dans la distribution des "cellules a tanin" 
d'un rhizome a !'autre, au sein d'une meme 
station. Totalement absentes dans les 
ecallles de certains rhizomes, elles sont bien 
representees chez d'autres (jusqu'a 42 
eca!lles sur 106). Lorsqu'elles sont 
presentent, deux facteurs semblent intluencer 
leur repartition : 

- L'epaisseur des eca1lles : 
l'emplo! de correlations cro!sees 
montre qu'll existe une forte Cellules a tanin 
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correlation entre les cycles 
d'epaisseur des ecailles et les 
cycles de repartition des "cellules 
a tanin", et que ces dern!ers sont 
en phase (Tableau 1). 

- L'age des cycles : le nombre 
moyen de •cellules a tan!n" 
augmente lorsque !'age des cycles 
croft, c'est a dire en s'eloignant de 
!'apex vegetatlf (Figure 1). Cette 

0.1 

Cf~~--- 1;• \'fl. ;'i' -O.Sm 

.--·7,/,::1 \ ,/ Annee 

Fi4',l[e l : Evaluatial de 1' abclldaDce Qes "cellul.es a 
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Celluies a tanln 

Fi4',l[e 2 : Variatioo de 1' almdaDce des "cellules a 
tanin" en fax:tial de 1' azmee dans trois statiCIIS w:r-=. ~ ~~ .~~.~~ ~ 
!IM!lmXDt, 1986) - -

repartition a pu etre veritiee sur 
!'ensemble des stations de l'fle de 
Port-Cros. De plus, !'analyse d'e­
chantillons recoltes a proximlte du 
rejet en mer de l'emlssaire de 
Marsellle, sur le plateau des 
Chevres (MARCHADOUR, 1986, et 
examen de donnees ined!tes). 
semble traduire une evolution 
simlla!re, ce qui conf!rmeralt 
!'action de ce facteur. 

Dans ce dernler secteur, un 
autre racteur paraft interven!r 
dans la distribution des "cellules 
a tanin". En effet, a profondeur 
egale, l'abondance des "cellules a 
tanin" dans les ecallles d!minue 
avec Ia pollution; c'est dans les 
stations les plus proches de 
l'em!ssaire que l'on en trouve en 
abondance (Figure 2). 

Les "cellules a tanln", m!ses 
en evidence par PHOUPHAS (1962), 
sont en fait des cellules a phenol 
riches en aclde ch!corique 
(CARIELLO et al., 1979). Ces 
cellules pourra!ent jouer un role 
repuls!r vis a vis des herbivores, 
et traduire une activlte 
metabollque Intense (CARIELLO et 
ZANETTI, 1979). Les variations, au 
cours de l'annee, de l'abondance 
des "cellules a tan!n" pourraient 
done tradu!re des fluctuations 
paralleles du metabollsme de Ia 
plante. 

La decro!ssance generale du nombre de •cellules a tanin", de la base vers !'apex 
d'un rhizome orthotrope, pourrait mater!aliser le v!elll!ssement du point vegetatif. 
Toute!ols, atln d'exclure une action eventuelle des conditions du mil!eu (Cluctuat!on a 
long tenne liee aux parametres de l'env!ronnement). 11 conviendrait d'etud!er des 
rhizomes orthotropes dont la base (raccord avec un rhizome plag!otrope} est connue. 

L'augmentation du nombre de •cellules a tanln" dans un site pollue, si elle se 
conflrmait, pourralt constituer un !ndicateur prec!eux du taux de pollution global dans 
le milieu. 

Du fait du caractere prellminaire de cette etude, les hypotheses avancees doivent· 
etre considerees avec la plus extr~me prudence. Notre principal object!! est avant tout, 
lei, d'att!rer !'attention sur les fluctuations d'un parametre dont !'etude pourrait se 
reveler tres prometteuae (metabolisme, conditions du mil1eul. 
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The term lepidochronology regroups the study of cyclic variations In the thickness 
of the scales (persisting petiole), present along the Posidonia oceanica rhizomes and 
the main related phenomena (PERGENT tl..._&, 1983; BOUDOURESQUE tl..._&, 1983). Since 
Its discovery (CROUZET, 1981), this method of Investigation has much improved. Recent 
research has Improved the knowledge of significance and origin of these cycles. 

The analysis of a great number or rhizomes (around 4000) has led firstly to the 
establishment of a standardized approach or the phenomenon and secondly to the 
definition of the application area of this method. 

Scales are detached from the rhizome, according to their insertion rank, from the 
older (toward the basel to the more recent (toward the living leaves). For each scale, 
the thickness Is determlnated by using cross sections that are always localized at 1 o-
12 mm above the base or the scale. This cross section Is measured under a microscope 
with ocular micrometer. Some anatomical characters are also observed (number and 
aspect of cells, particular tissues). 

Thickness 
<pm) 

30 September 1981 26 October 1981 

These variation cycles of the 
scale thickness, are observed on 
all the rhizomes studied 
(orthotrop!c and plag!otroplc). The 
great number or studied localities 
(Port-eros and Banyuls-sur-Mer In 
France, Izmir in Turkey, 
Kerkennah and Zembra islands in 
Tunisia), the large gathering 
period (April 1981 to January 
1987), and depth (- 0.5 m to -

Thickness 
<pm) 

A 

32 ml range, attest to the 
universal character of these 
cycles for Posidonia oceanica In 
the Mediterranean Sea. 

13 January 1982 19 February 1982 
The evolution, along the 

time, or the thickness or the last 
formed scale, shows two periods, 
up line and down line period. 
There are two "Inversion points• 
during a year and tor a same site, 
these "inversion points• occurred 
every year at the same date 
(Figure 1). That demonstrates the 
chronological significance of 
cycles, each cycle corresponding to 
a one year period. The term 
"lep!dochronological year" is used 
to define the period of passing 
time between two minima 
inversions (Table I). 
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Rank 

Sites Inversioo 
date 

of llinima 

P1 ~~ P2 
Pll June 
P23 July 
P3l July 

Bl !larch 
82 !lay 
812 June 
819 June 

Lepidocbrmologiru 
:year 1985 

January 85 - January 86 
February 85 - February 86 

June 85 - June 86 
July 85 - July 86 
July 85 - July 86 

!larch 85 - !larch 86 
llay85-llay86 

June 85 - June 86 
June 85 - June 86 

The different parameters characteri­
zing these cycles have been submitted to 
modulations having either an endogenous 
(rhizome) or an exogenous (water movement, 
l!ght, temperature) origin. 

The amp!!tude and the mean 
thickness of scales increase when depth 
and hydrodynam!sm grow. In superficial 
sites, the scale thickness also seems Influ­
enced by the temperature of surface water. 

.. 
~~: ~~~ of.~es muu: 
different sitl!S of Port-eros lcf> and E.,,~ 
sur-fler (B). NIIDbers (1, 2, 11, 12, 19';2~~ 
32) reffer to the depth (in ~~eters). 

The period (number of scale per 
cycle) corresponds to the number of shed 
leaves, during one year. Increase of water 
depth and turbidity result in a reduction or 
the cycle period. 

Thickness 
(pm): • 

500 1970 1975 1980 

The rluctuatlons observed in 
scale thickness, along the rhizomes, 
originate In the variation or the 

Temperature number or dorsal sclerenchyma cells 
('C) : * or parenchyma cells, and In the 

shape of the ventral sclerenchyma 
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1 85 

16 

15 

14 

cells (more or less pallsad!c) and 
the shape of parenchyma cells 
("squashed" cells). 

LEPIDOCHRONOLOG!CAL YEARS 

Along rhizomes showing a large 
number or annual cycles. cycle 
periodicity longer than one year and 
of undetermined origin may appear. 
In a same site, particular 
modulations may appear on 
synchronous cycles (formed during 
the same year). Although it seems 
too early to speak or characteristic 
years, a signlflcative correlation 
between mean air temperature and 
mean scale thickness has been 
observed In superficial sites for the 
year following the presumed causal 
phenomenon (Figure 2). 

FiQUre 2 : Evolutioo of mean air talplrature and mean 
scale thiclmess in a BUPerficial s1te of Port-eros 
island. 

Even if these results allow important appllcatlons, the lep!dochronologlcal analysis 
appears to be quite powerful and could be useful to develop deallng with Posidonia 
oceanica beds investigations. ---
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