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ABSTRACT

Caulerpa urvilliana is one of the most frequent algae found in the lagoon of Takapoto. This species grows
from the surface to a depth of 30 m; it exhibits several different growth forms. In high light intensity habitats,
specimens are characterized by a high density of short fronds while those which live in the deep carry long and

scattered fronds.

Biometric study and light measurements (quantum flux in the 400-700 nanometers wavelength interval) al-

lowed us to outline the predominant role played by light.

Similar adaptations have been previously described with C. racemosa and also with several species of sclerac-

tinian corals.

INTRODUCTION

Caulerpa urvilliana Montagne is widely distri-
buted in all tropical and pantropical regions of the
Pacific Ocean. It is especially frequent in the
lagoons and on the outer slope of the coral reefs of
the Marshall archipelago: Taylor (1950), Dawson
(1956, 1957); of the Caroline Islands: Trono (1968)
and of the Tuamotu archipelago: Weber van Bosse
(1910), Denizot (1967), Meinesz, Jaubert and
Denizot (1981).

In the atoll of Takapoto (Tuamotu archipelago)
the above alga is frequent in the lagoon, from the
surface to a depth of 30 m. This wide vertical range
of distribution is characterized by the presence of
several different growth forms (Figs. 4, 5 and 6).
Taylor (1950) noticed the above phenomenon and
described 3 aspects of thalli sampled at different
depths in the atoll of Bikini.

The atoll of Takapoto is slightly raised and its
lagoon is almost closed in. Thus water movements
are reduced and the shape variations of C. urvilliana
seem to depend essentially on the light intensity.

The aim of the present work was to try to point
out the predominant role played by the above factor
by studying the variations of the biometric charac-
ters of the algae according to the variations of irra-
diance.

METHODS
SAMPLING

Specimens of Caulerpa urvilliana were sampled at
different depths from the surface to 27 m, along 2
transects located on the slope of 2 coral patches in
the center of the lagoon.

CHOICE OF THE BIOMETRIC CHARACTERS

The overhauling of a number of different growth
forms led us to choose 2 characters which exhibit
the most marked variations: one is the length of
fronds and the other is the number of fronds per
meter of stolon.

LIGHT MEASUREMENTS

Two series of light measurements were made
along the slope of the coral patches from the surface
to the maximum depth where the Caulerpa was
found. The equipment we used was a watertight and
self-acting light integrator (designed by Jaubert)
equipped with a cosine corrected sensor, producing
a photovoltaic current directly proportional to the
quantum flux within the 400 to 700 nanometers
wavelength interval. Light measurements and sam-
pling were undertaken by SCUBA diving.
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RESULTS AND DISCUSSION
LIGHT MEASUREMENTS

Figure 1 shows the irradiance variations accord-
ing to depth. The average curve is computed from 2
meters of stolon. The data are listed in Table 2. The
the data we give are percent of the subsurface irra-
diance.

BIOMETRIC MEASUREMENTS

For each station the average length of fronds and
number of fronds per meter of stolon have been com-
puted from several thalli representing more than 2
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m of stolon. The data are listed in Table 2. The
length of fronds varies from 30 mm (shallow-water
specimens) to 112 mm (deepwater specimens). Since
the variation is inversely proportional to the light,
we found it more convenient to consider a directly
proportional relation between the above factors.
Thus, we decided to compute the shortening of the
fronds (x %) as following:

_ (L —=1100
- L
where L is the average maximum length of the

fronds (112 mm) and 1 the average length of the
fronds of the considered specimen.
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Figure 1. Light variations according to depth.

Table 1. Light measurements along the transects where the different growth forms of C. urvilliana were sampled.

Depth (meters): 0 2 5 10 15 16 18 20 24 25 27
Transect 1 (light): 100 — 31.5 194 10.3 — 7.8 — 5.4 — 3.6
Transect 2 (light): 100 50.5 27.6 16.2 — 8.3 — 5.8 — 3.6 3.3
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Table 2. Table of measured parameters (depth, average length of fronds and number of fronds per meter of stolon)

and computed data (light and shortening of the fronds).

Transect n°1

Transect n°2

Depth (meters): 1 b 12 19 25 28 5 10 16 20 25
Light (% of sub-
surface irradiance): 70 29 145 74 4 3 20 18 9.8 6.6 4
Average length
of fronds (mm): 35 37 38 48 80 75 30 44 51 67 112
Shortening of fronds
(% of the 112mm spec.): 69 67 66 57 29 33 73 61 54 40 0
Average number of
fronds per meter: 96 74 66 47 27 35 105 71 59 56 35
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Figure 2. Shortening of the fronds of C. urvilliana according to light variations.

Figure 2 shows the variations of the shortening of
the fronds. The length of the fronds is maximum at
the lower limit of the biotope of the algae. At the
beginning, the length of the fronds decreases very
fast when irradiance increases; then, from an irra-
diance of about 12% of the subsurface irradiance,
the shortening becomes very slow. ;

Figure 3 shows the variations of the average num-
ber of fronds per meter of stolon. We consider that
the upper point is abnormal (105 fronds per meter
for an irradiance of only 12%). Thus, if we disregard

it, the most probable curve is a straight line. Since
the light scale is a log scale, this means that the
variation of the number of fronds per meter of stolon
is of an exponential type. However, such a simple
mathematic relation needs to be confirmed from a
more significant number of measurements.

CONCLUSION

In the sheltered waters of the lagoon of Takapoto,
the shape variations of Caulerpa urvilliana depend
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Figure 3. Variations of the numbers of fronds per meter of stolon according to light variations.

mainly on the irradiance that the different spe-
cimens receive in the area where they grow.

The specimens which grow under weak irradiance
are characterized by spaced and long fronds. This
configuration results in the reduction of the effects
of mutual shadowing and in a better exposure to the
light energy by increasing the surface of the thalli.
At the opposite, in very shallow water biotopes,
where light is in excess, fronds are short and very
dense.

Certain scleractinian corals, such as Synaraea
convexa Verrill (Jaubert 1977 and 1981) show
similar adaptation mechanisms.
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Figures 4-6. Caulerpa urvilliana, 1 m (4), 15 m (5), and 25 m (6).
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