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ABSTRACT

Ebeven spacies of algae ing Lo the genus Coulerpe were found doring several fledd trips in the atall
of Taknpoto and in the islend of Moorea: O bikinensls, © perrulors var. peerinata, . serndate var. serrelora, C
plekeringll, C rocempsa var, elovifera, © mcemose var, peltota, C sertulanicides [ brevipes, C. sewratii, © we
villiana, € verticitlota, © webbiare Only two species bive in both sites: O pickeningii and € rocemosa war,

peliate

In the pioll of Takapoto O Bikinensis forme very dense populsiions covering all the substratum from 40 m to

maore than 70 m an the outer slope.

INTRODUCTION

The genus Caulerpa (Coulerpales, Chlorophyta) in-
cludes more than 100 species which are widely
distributed in all warm sess. A number of investigs-
tiong dealing with their distribution show the par-
ticular biogeographical interest of the above penue.
In French Polynesia, Montagne (1845), Weber van
Boas (19100 and Seichell (1926} mentioned the
presence of the following taxs: € cupressoldes
West) J. Ag; T freycinetii var, typica Weber van
Bosse; T, freveinetll var. de borvana (1. Ag.) Weber
vian Bosse; O maomillose Montagne: O peltata
Lamouroux; O pickeringii Harvey and Bailey; C
racemosa var. chemnitzia (Esper] Lamouroux; O
rocemosa var. clevifers (Turmer] Weber van Bosse;
C. racemosa var. lnerevirens (Montagne) Weber van
Boage; O sedoides (B, Brn) C. Ag.; C. seriularipides
(Gmyeling Howe: C seuratii Weber van Bosse; . tox-
ifolia (Vahl) C. Ag; O wrvilions Montagne and C.
webbiona Montagne. Since thal time, two taxo
nomic reviews updating Boergesen (1852), Eubank
{1946) led Lo some modifications in the above List: O
peltats = C ropemosa var. peltate (Lamourgox)
Eubank and C. freyeinetii = O serrulara (Forsskal)
J. Ag. emend. Bosrgesen, L

The field trip that we made in French Polynesia
{surmmmer, 1978} allowed us to complement the inven-
tory of Caulerpa in this part of the South Pacific
Oeean and to better define the biotopes of the
species found.

The bicmass reaches 5 kg/m? (wet weight), Sevoral scuba dives allowed us to
check the presence 'of this Caulerpa all aroond the atoll

METHODS

The different species listed herein have been
sampled in the atoll of Takepoto and in the island of
Moorea. The atoll of Takapoto (Figs. 3-4) belongs to
the King ﬂwrﬁ ’mmmmhmfﬁ I!J:Il'ﬂi[ -
BASLETT the i It 18
tbm:t.er;'.;;tt.i by an almost closed lagoon that com-
municates with the open sea by & few spillways
ihoas) whick flow imtermittently in both directions,
The island of Moorea faces Tahiti. It is & volcanic
igland circled by coral reefs (Figs. 1-2). Places we in-
vestigated were limited to the northwestern part of
the fsland. Our survey was made by scoba diving.
Logistic support was supplied by the “Antenne du
Muséum MNational d'Histoire Naeturelle et des
Hautes Etudes"” in Moores, and by the “Service de
la Péche” in Takapoto.

RESULTS

We found a total of 11 species or varieties of
Cawlerpa in Moores and Takapoto. Their exact loca-
tion and the different cheracteristics of their

bictopes are given bere,

CAULERPA BIEINENSIS TAYLOR
Ref.: Taylor (1950. Pp. 66-67, pl. 33)

This species belongs to the section Sedoideas J.
Agerdh and to the group Claviferae which in-
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Figures 1-4. 1. Map of the island of Moares. 2. Cross-section of the coral reef of Tishurs in Moores. 3. Map of the avoll of
Takapoto. 4. Cross-section of the atoll of Takapoto.
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cludes C racemosa and its various forms and
varieties, amongst them specimens looking like O
SEinensia

We found it in Takapoto on the outer slope as well
85 in the lagoon. On the outer slope, it forms a very
dense vegetation (rate of coverage exceeding 75%)
from & depth of 356 m. At 8 depth of 70 m, the vegeta-
; /| tiom is still very dense and extends downwards as
for as is possible to see. O bikinensis appears to
form around the atoll an almost contingous balt, We
checked its presence in several places distributed
along the east cosst [exposed to the prevailing wind
and the resulting surfy and along the west coast
isheltered). Jaubert and Vasseur (pers, comm.)
found it in July. 1974 and Auvgust, 1975 The
biomass, measured from samples of 1 m?, taken &t
depths of 40 to 45 m, reaches b kp/m? iwet welght).

In the lagoon, we found the above species in the
dark microcavities of some pinnacles, within the 1
to 7 m depth range

The presence -nf -C' bikinensis is noted by Taylor
(19500 in the Hongelep snd Bikini atolls (Morth
Pacific); by Dawson (1958] in the atoll of Eniwetok
and Abboti (1861) in the awoll of Ifaluk (North
Pacific).

The morphology of the thalli we sampled on the
outer slope (Fig. 5} corresponds exactly fo the
characteristics given by Taylor. The aize of the dif-
rarmtpamuhhethnmmﬂi:hu_vbmthmfur
the specimens from Bikini and Hongelap, Stolons
Eﬂmmlmmkngthmdlmmdmm
Rhizoids: 15 em in length and & mm in diameter at
their insertion point oo the stolon. The maximum
length of fronds is 15 cm and thelr diameter varies
from 2 to 3 mm. Most of the ramuli are alternate and
distichous. Their size can reach 1.2 cm in length and
1 om in widih. Most of them end by & flat or slightly
convex disc which similarities with C
racemosa var. chemniteia Thelli sempled in the
lagoon (Fig. 6] are significantly slender (diameter of
stolons: 2 to 4 mm, length of fronds smaller than 10
crml.

Bpecimens of C. bikinensis which live on the outer
slope of the mtoll of Takespoto have more
amyloplasts than chloroplasts.

CAULERFA PICKERINGIT HARVEY
AND BAILEY

Ref.: and Bailey (1851, p. 373); Weber van
Bosse (1898, Pp. 272-273, pl. 21, Figs. 7 and B)

We sampled this species in Moores and Takapoto,
In the lagoon of Taks , . pickeringil is frequent
mthaﬂﬂtnﬁmde range. On the outer slope, it

(7 to 20 m) and seems fairly infre
wunt. I E C. pickeringli proliferates on the
algal ridge between 0.1 to 0.5 m, namely in front of

Tinhora Its peographical distribution seems to be
limited to Pobmesia (Denizot 1967 where it has
been found by Harvey and Bailey (1851} and Weber
van Bosse (1898), whereas it is not mentioned by
Betchell {1926) in his list of the algse of Tahiti.

This species has been mistaken or identified as
another species by several suthors, either as C
elongate of Tanzanis (Jassund 1976-1877) or O web-
bione of Hawali IC. webbicna var, pickeringii
Eubank 1846), We consider that both species are dif-
ferent from O pickeringii and have a much wider
prographical distribution: Indian Ocean and Pacific
Ocean for the former, Atlantic Ocean, Indian Ocean
mﬂﬁd&tﬂﬂﬂmiwmﬂ:hﬂm.ﬂnﬂm:mum
LaimL oS presence of £ plekerdngil in the Caroline
Islands, noted by Trono (1968} must be verified (op-
Iy one thallus sampled).

In Takapoto, C pickeringii {Figs. 11-12) is iden-
tical to the specimens sampled by Harvey and
Bailey in Wilson Island and drawn by Weber van
Bosse {1898, pl. 21, Fig. 7L

In Moorea, the stolons of O pickeringii (Figs.
13-14) are most often masked by ramuoli which form
& very dense cover [2 Lo 5 em in length; 3 to 4 mm in
diameter). This form is identicel to the ones des-
cribed by Weber van Bosse (1838, pl. 2, Fig. 8] from a
specimen eampled in Tahitl by Vernier,

Microscopic observations show that O plckeringit
of Takspoto differ from specimens of Moorea by the
size and the shape of the ramuli. Ramuoli of
specimens from fit the previous descrip-
tions of Weber van Bosse (18598, pl. 21, Fig, 71: 0.5 to
0.6 pm in length, 130 ym in diameter at the lower
part and 65 g m at the extremity, 3 dichotomies and
angulsr extremities ended by a mocron, Ramuli of
specimens from Moorea are slightly longer (065 to
0.7 mm) and slender (100 gm &t lower part and &0
Em &t the extremity). They exhibit 4 to b dicho-
tomies nd it is interesting to poinl out that their
extremities are rounded (with o mucrom).

The ramuli of both types of O pickeringil form &
uniform covering on fronds and stolons. Thus they
look like Codium. It is not the case of O
and C. webbiana whose stolons are partly stripped
or carry only a few ramuli. This is to our opinion &
very basic character which makes the difference bet-
ween the above twe species,

CAULERPA RACEMOSA VAR. CLAVIFERA
{TURNER) WEBER VAN BOSSE

HRef.: Weber van Bosse (1898, p. 361, pl. 33, Fig. 5

Wa found the above Caulerpa in Moorea. [t is fre
guent on the backresf flats in very shallow waters
where it i# always exposed to full sonlight. © zer
tuloricides and O serrulato var. serrulata grow in
the same biniope.
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C. recemosa var, clavifera ts widely distributed in
the warm seas (Atlantie, Indinn and Pacific Oceana),
It was sarmpled in Tahiti by Setchell {1926, p. 85). In
Moorea we sampled a namber of specimens (Fig. 16).
All of them are characterized by the small size of the
different parts of the thellus {a diameter of 1 mm for
rhizomes: fronds are 2 cm high: botween 1 and 3 mm
in dismeter for ramulil.

CAULERFA RACEMOSA VAR, PELTATA
ILAMOUROUX) EUBANK

Ref.: Eubank (1946, p. 421)

In Takapoto the above Coulerpa grows in the
outer reef flat and on the ooter slope (3 m) in the
moat sheltered side of the atoll, In Mooren we found
it on the fringing reef and on the reef front (1 m). It
always grows in the shadow of microcavities. Set-
chell found it in Tahiti and called it C. pelrara (193¢,
p. B

Characteristics of the specimens (Fig, 18) we same-
pled are: stolons measuring 1 to 1.5 mm in diameter;
dige-like ramuli measuring 2 to & mm in diameler,

specimens sampled in Moores exhibit, on
the same stolon, fronds tvpical of the var, pelrate
and others (¥pical of the var. clavifere This con-
firms the observations of Peterson (1972 concer-
ming the growth forms resulting from Light variations
{var. peltate when irradiance is weak; var. clovifera
when irradiance is sirong).

CAULERFPA SERRULATA VAR. SERRULATA
(WEBER VAN BOSSE) TSENG (= VAR,
TYPICA)

Rel.: Weber van Bosse (1898, Pp. 312-313, pl. 25,
Figs. 4-5 = C. freveinelil var, typical

The above species is frequent on the fringing resf
of Moorea in sheltered and very shallow waters, It is
always exposed to full sunlight. Setchell (182§, p,
B5) found it in Tahiti and described it under the
name of C. freycinetis var, typica {Weber van Bossel.
€. serrulata var. serrulata has a very wide

aphic distribution (Atlantic, Indian and

Oceansl. This algs exhibits different growth

forms (Figs. 7-8) according to Bght veriations, In ful-

ly illuminated biotopes, fronds less than 1.5 em in

lengih are amaller than in shaded bistopes (6 cm for
the less lighted ones),

Several times, we found it in a reproductive stage
{August 4. 5. 6, 13. 19 and 21, 1978). Reproductive
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papiliae measure 1.5 to 2.5 mm in length and 180 Lo
200 gm in dismeter. Thalli are moncecions, the
male gametes iwithout stigma)|are 8um in length
while the female gametes are 10 um in length. We ob-
served several fusions which produced zygotes. This
confirms the observations of Goldstein and Morrall
(1870} and Price (1972 who described the complete
Life history of this alga.

CAULERPA SERRULATA VAR. PECTINATA
(WEBER VAN BOSSE) NOV. COMB. = C.
FREYCINETII VAR. PECTINATA WEBER
VAN BOSSE

Reef.: Weber van Bosse (1898, Pp. 516 and 517, pl.
26, Figs. 4. 5. 6)

We found only one group of specimens under &
pile whar{ (depth 0.5 to 1m). This variety has been
described by Weber wvan Bosse (1898} from
specimens sampled by Mazé and Schramm in the
West Indies (Gusdeloupel. Mazé and Schramm
noted it (1870, p. T8} under the name of C. pectinasa
Kuotzing. Meanwhile, Weber van Bosse (1898
podnted out that O serrulata var, pectingta wWas com-
pletely different fram C. pectinara described by Kiit-
Eing (1848, p. 485 and 1857: Tab. &, Fig. 4} which is
nearer C. crassifolia iC. Ag.) J. Ag.

The characteristics of the thalli (Figs ©10) are:
stolona 1.5 to 2 mm in diameter; fronds 1.6 to & cm
in length. Fronds are very typical, they are laterally
and regularly dentate and most of the time are
divided. Their extremities are sometimes twisted, &
character which allows us to link this variety to the
serrulalo Bpecies,

CAULERPA SERTULARIOIDES I(GMELIN)
HOWE F. BREVIPES {J. AGARDH)
SVEDELIUS

BRef: Weber Van Bosse {1888, p, 204.295). (= C
plumaris {. brevipes)-Svedelius (1906, Pp. 114115,
Figs. 7. & p. 1141— Howe (1805, P. 576}

This species is frequent in Moores oo the back
fringing reef in the 0-1.5 m depth range. Stolons
tend to cover dense vegetations of Halimeda in-
cragsata which was observed in Polynesia by
Grunow (1868, p. 34 = C. plumaris) and by Setchell
(1926, p. B4]. It is widely distributed in the Indian
and Pacific Oceans,

Stolons of the specimens we sampled are
sometimes divided and can reach & length of 40 em

Figures 527, 5. Coulerpa bikinensis (outer shope of Takapoto. 40 m). 6. Coulerpa hikinensis llagoan of Takapoto, 7 m
and | mi, 7. Different forms of fronds of Coulerpe serrulate var. serrulofs from Moores. B Marginal serrations of

fronds of Caulerpe serrulato var.sermalate. 9, Pronds of
serrations of fronds of Cawlerpa serruloto var. pectinoia 11-

adrrislate var. peetinoto from Moorea, 10, Marginal
Caulerpa pickeringii from Takspoto. Habit of the
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thaltus and detail of a ramolus. 1314, Caslerpa pickeringii from Moores. Habit of the thallup and detail of & ramulus.
16, Coulerpa racemoss var. clavifero Irom Moores. 16 Coulerpa recemoss var, peltata from Moorea. 17, Coulerpa ser
tularivides from Moorea. 1818, Caulerpa webblans from Moores, Habit of the thallus and detoil of & frond ramulus.
20-21. Coulerpa wrvillions from the lagoon of Takapols, Habit of fronds: deep water (25 mb. and shallow water (3 m)
ke smaller onel, 22-20. Cowlerpa scuratii from the suter slope of Takapoto. Habit of the thallus [Fig. 22k transverss
seciion of & frond showing the triseriste insertion of pinnules {Fig. 23); dichotomous or trichotomous extremities of
pinnules (Fig. 24k stolon ramulus (Fig, 251 2627, Couwlerpe verticiliate. Habit of n thallus and detail of the extremities
of pinmules
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with a diameter of 0.8 to 1 mm. Fronds are small
{Fig. 17}, less than 5 em. In the most lighted places
temerged at low tides) its size does not ex Z em,
The diameter of vertical axis varies from the base
(0.8 mm| to the extremity (0.5 mm). Pinnules oceur
from the base of fronds {3 mm maximum between
stodon and first pionules),

We found reproductive specimens on the 20th of
August, 1978, Pinnules bear reproduction papillae
of 1.8 to 2.4 mm in length and 150 um in diameter at
the level of their bases and %0 pm at their ex-
tremities. Thalli are monoecious, Male pametes are
located at the extremities of pinnules while female
Eametas arg ai their bases. Our observations agres
with those of Goldstein and Morrall {1970}

CAULERPA SEURATII (WEBER VAN BOSSE)

Ref.: Weber van Bosse (1910, pl. 1. Figa. 58 and pl.
2, Fig. 1)

ThiumuciulivesmthuuumalnpenfTﬁ,}pum.
between 17 and 25 m. About 20 thalli were found
by diving in July, 1975, Jaubert sampled it in
1875 in the same place where it was very abundant.
All the thalli (Fig. 22) belong to the forma major
Weber van Bosse (1910). €. sewratii seems to be
endemic to French Polynesia and it has not besn

blished since the species was discovered by
gura.t {in Weber van Bosse 19100 The thalli we
sampled have stolons more than 40 cm long and 1 to
4 mm in diameter. They carry short ramuli (Fig. 25),
1 to 1.3 mm in length and 250 to 300 pm in diameter,
which are characterized by 2 or 3 dichotomies and
by mucrones at their extremities, Fronds are 1 to 7
tmlon%mdmaumeum divided. They carry pin-
oules (Fig. 24) of 300 pm in diameter which are
always disposed in three parallel lines slong the axis
{Fig. 23). The extremity of each pinnule is distichous
or tristichous and ends with mucrones,

CAULERPA URVILLIANA MONTAGNE

Ref: Montagne (18456, Pp. 21-22): Weber van Bosse
(1895, p. 318-322; pl. 7: Figs. 7-11).

We sampled this species in Takapoto. It is fre-
quent in the lagoon from 1 to 258 m. We found it also
ul:llﬂuwbwihpem“lhthn 3 lndlfim.

ts geographical distribution is limited to tropical
and pan-tropical areas of the Pacific Ocean, It was
noted in Polynesis by Weber van Bosse (1910) and
Denizot (1967 and 1972),

A number of sampled specimens exhibit several
very different light-dependent growth forms (Figs.
20-21). Biometric investigations and light measure
ment allowed us to speci the relationship existing
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between Irradiance and the different growth forms
(Jaubert and Mainesz 1981).

CAULERPA VERTICILLATA J. AGARDH.

Ref.: Weber van Boase (1868, Pp. 267-268, pl. 20,

Figs. 7-101 — Svedelius (1906, Pp. 108-109, Fig.1.p.

108) — Boergesen (1907, Pp. 355-357, Fig. 1, p. 356
and Fig. 2, p. 367)

This species was collected in Moorea in the reel
pass of Papetoaii (Bay of Opunohu) under the wreck
of Kersaint at a depth of 30 m, where it was growing
on Halimeda discoidea Decaisne thalli, C vertio
iz widely distributed in the Atlantic, Indisn and
Peeific Oveans, but has never been found before in
Polynesia. Stolons are divided and reach more than
16 cm in length and 226 to 875 am in diameter. They
carry ramified rhizoids whose lengths are very ir-
nﬂulu;vﬂthmlﬂumlmﬂnmlm;lndtheir
diameter decreases from the lower (220-225 am)to
the upper part (70-85 pm). They carry superposed
tufts of ramuli (Fig. 28| which are, most of the time.
composed of 2 or 3 series of verticils; each verticil in-
cluding 3 or 4 ramuoli, Ramuoli are 2.5 to 3 mm bong
and their diameter is 56-656 5 m at the lower part, and
25-30 pm at the extremity. Each ramule is divided (3
to § dichotomies) and ends by 2 and sometimes 3 in-
dentations (Fig. 27). All the ramuli of & series of
superposed verticlls are regularly distribsted and
form & tuft whose upper part resches the lower part
of the following tuft.

CAULERFPA WEBEIANA MOKTAGNE

Ref.: Montagne (1838, Pp. 146161, pl. 6, Figs. 1 to
7). Weber van Bosse (1888, Pp. 269-271, pl.
21, Figs. 1 to 4}

We sampled specimens of this species in Moorea,
In front of Tiahura in microcavities of the algal ridge
&nd of the outer alope at a depth of 4 m. It is widely
distributed in the Atlantic, Indian and Pacific
?caa.na and has been sampled in Tahiti by Setchell
1926, p. B4} and in Tahiti and Fakarava by Eubank
(1946

ﬂnrapﬂdmiﬁg.lﬂlmmdmth:ﬂ:iul

form described by Montagne (1838}, Stolons can
reach a length of 7 cm and their diameter varies bet-
ween 400 and 500 um_ They carry & number of ir-
regular rhizoids messuring 8 um st their extremities.
vmiﬂlllﬂmﬂ.ﬁtﬂlmhhgmdﬂmﬁiﬂﬂpmiu
diameter. They carry short dichotomously branched
ramuli (Fig. 19) and can reach & length of 300 um for
& diameter of B0 pm at the lower part and 50 xm at
the upper part. Ramuli end by one or several
mucrones exhibiting varions shapes,
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CONCLUSION

Among the 11 species or varieties of Caulerpa we
found in Moores or Takapoto, 3 are new for
Polynesia: C bikinensis, C. verticiliata and C. ser
rulata var. pectinafc nov. comb.

We found two species endemic in Polynesia; O
sewratii and C. pickeringii but we underline that the
last one has been confused or considered as being
similar to O, elongata or O webbiong which are wide
Iy distributed in tropical walers.

The distribution of the genus Caulerps in French
Folynesia shows that there are big differences in
vegetation from one island to another. Thus among
the 11 specimens sampled in Moorea and Takapoto,
only two species were found in both places: O
pickeringii and C. racemosa var, pelfate

Two species are goantitatively important in the
reaf ecosystem: C bikinensis and C. wrvilligna. C.
bikinensiz forme & very dense belt from the depth of
35 m down to more than 70 m on the outer slope of
the atoll of Takapoto, O wrvilliona is the most abun-
dant macrobenthic algs of the lagoon of Takapoto,
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