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Abstract

Leaf sheaths, in the seagrass Posidonia oceanica, can persist for millennia within a matte, and they show
cyclic variations in thickness along the rhizome. These cycles are annual. The study of these cyclic changes
and related phenomena is termed lepidochronology. Three applications of this technique are examined in this
work: (i) estimation of the growth rate and annual production of rhizomes, (ii) modelling of leaf renewal
cycles (rhythm of leaf formation and of leaf fall, leaf longevity), and (iii) detection and dating of previous
flowering from the remains of flower stalks inserted between the sheaths. .

Introduction

When the leaves of Posidonia oceanica (L.) Delile, a
marine phanerogam abundant in the Mediterranean
Sea (Molinier and Picard 1952, Drew and Jupp 1976),
die, only the blade becomes detached. The sheathing
base (often wrongly called a scale) remains attached
to the rhizome and can persist within the matte for
millennia (Boudouresque et al. 1980). The matter is
characteristic of Posidonia oceanica beds, and consists
of intermingled rhizomes together with the sediment
which fills the interstices.
Recent work (Pergent 1990) has shown that the
sheaths present cyclic variations in thickness and an^
atomical parameters, according to their insertion
rank. These cyclic variations have a chronological
significance with each cycle corresponding to a one
year period (Pergent 1987). By analogy with dendrochronology, the term lepidochronology has been proposed (Boudouresque et ai 1983) for the study of
these cyclic variations.
Numerous applications based on this technique are
currently in progress and some of them have already
been tested successfully. These include; a better understanding of the dynamics of a particular type of
Posidonia oceanica meadow, the hill type meadow
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(Boudouresque et al. 1985), an accurate assessment
of the number of leaves produced per year (Pergent
1987), and a study of accumulation of 137Cs fallout
from atmospheric nuclear tests in rhizomes (Calmet
et al. 1988).
In this study three applications of lepidochronology
are examined over an extended period. These are the
estimation of growth rate and annual production of
orthotropic rhizomes, the modeling of the leaf renewal
cycle, taking into consideration
(i) rhythm of leaf formation,
(ii) rhythm of leaf fall and
(iii) leaf longevity, and also the detection and dating
of previous flowering (paleo-flowering) from the remains of flower stalks insetted between the sheaths.
Material and Methods

The rhizome samples were collected by SCUBA diving, between April 1981 and January 1987, at 19 sites
around the Mediterranean Sea (Fig. 1). For each
rhizome, the sheaths were carefully detached (Fig. 2)
.and numbered from the older (near the base) to the
more recent (near the living leaves). A thin section of
each sheath (cross section) was made between 10 and

