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PREFACE

La Nouvelle-Calédonie constitue un espace géographique, social, culturel, économique et poli-
tique au sein duquel la recherche pour le développement prend tout son sens et sa dimension. Elle
représente en effet un des chemins pouvant contribuer a la structuration de la société pluri-
ethnique néo-calédonienne, au cceur du Pacifique.

La recherche releve d’une compétence de 1'Etat (Accord de Nouméa, 1998) dans un contexte
géopolitique régional, européen et international. Toutefois, le Conseil Consultatif de la
Recherche placé aupres du Congres de la Nouvelle-Calédonie permet un dialogue et des
échanges constants avec les collectivités territoriales. La compétence «Environnement» étant
provinciale, la proximité est permanente avec les trois provinces.

Parmi de nombreux domaines de recherche, la connaissance et la gestion de la biodiversité
marine constituent des thémes d’intérét pour la communauté scientifique nationale et inter-
nationale, de méme que pour les collectivités publiques. L’identification des especes, les asso-
ciations au sein des récifs coralliens, les comportements des écosystémes marins au regard des
risques naturels et anthropogéniques, 1'usage des récifs coralliens comme marqueurs des varia-
tions climatiques. la gestion des ressources liée a la quéte des populations forment autant de
domaines de recherches entreprises par I'IRD et ses collaborateurs depuis plus de 60 ans. Ils
correspondent a des axes thématiques qui placent la recherche finalisée comme un dispositif
d’excellence a fort potentiel de rayonnement national et international, au moment ou certains
sites coralliens de la Nouvelle-Calédonie sont présentés pour une inscription au Patrimoine
mondial de ’'UNESCO. Cette classification espérée représente un des outils qui permettrait de
soutenir la Nouvelle-Calédonie dans le développement des sociétés traditionnelles confrontées a
une économie active et mondialisée.

Dans le cadre de cette stratégie de recherche, nous sommes fiers, avec nos collaborateurs, de
publier cet ouvrage, un guide des plus complets dans la thématique des espéces marines a ce jour.
Apres la description des principales caractéristiques géologiques, climatiques et géomorpholo-
giques de la Nouvelle-Calédonie, ce compendium propose la liste de 9372 especes identifiées, le
résultat d’efforts de recherche a long terme et d'un véritable engagement. Pour la premiere fois,
ce document donne la liste des espéces de coraux de la Nouvelle-Calédonie.

Nous profitons de cette opportunité pour remercier le ministere de la recherche de nous avoir
aidé a financer cette publication, ainsi que les autorités publiques pour leurs étroites collabora-
tions dans les études sur les espéces marines de la Nouvelle-Calédonie. Ce compendium consti-
tue une pierre angulaire pour alimenter les projets de bases de données internationales telles que
CoML, EDIT, OBIS. etc. C’est un outil indispensable pour la protection, la valorisation et la
gestion des écosystémes coralliens, dans un esprit d’intérét commun pour maintenir notre
biodiversité comme un trésor inestimable pour le futur de I'humanité.

Fabrice COLIN
Directeur du Centre IRD de Nouméa
Délégué de I'TRD pour le Pacitique Sud



FOREWORD

New Caledonia is a geographical, social, cultural, economical and political area where the
research for development fulfils all its meaning and expectations. Research represents indeed
one of the paths contributing to the structuring of a pluri-ethnic Caledonian society, in the mid-
dle of the Pacific region.

Research comes under the responsibility of the French State (Noumea Agreement, 1998} in «
regional, European and international geopolitical context. However, the Advisory Council of
Research coordinated by the Congress of New Caledonia allows a constant dialog and continu-
ing exchanges with local authorities. The competency ‘Environment’ being provincial, the link-
age with the three Provinces is permanent.

Among many research fields, the knowledge and management of the marine biodiversity is one
of interest for the national and international scientific community as well as for the public
authorities. ldentification of living species, coral reef associations, behaviours of marine ecosys-
tems with regards to natural and anthropogenic hazards and risks, the use of coral reefs as trac-
ers of climatic variations, management of resources related to the request of populations are
research fields declined for more than 60 years by IRD and its collaborators. These constitute
the main axes which place finalized research as a device of excellence with potentially high
national and international influences, while the classification of some New Caledonian reef sites
to the UNESCO World Heritage sites is under evaluation. This expected classification is one of
the tools which may sustain New Caledonia in the development of traditional societies facing an
active and world-wide economy.

Within this research strategy, we are proud with our collaborators and all the contributors to
publish this volume, as a most completed guide in the thematic of New Caledonian narine
species nowadays. This compendium, after giving the main geological, climatic, geomorpholog-
ical features of New Caledonia, offers 9372 identified species as a result of a long-time research
effort and a strong involvement. For the first time, it provides the list of coral species from New
Caledonia.

We take the opportunity to thank the French Ministry of Research for helping us to finance this
publication, as well as public authorities for close collaborations to study New Caledonian
marine species. This compendium constitutes a key-work for feeding international data-base
progranunes such as CoML, EDIT, OBIS, etc. It is a useful indispensable tool for the protection,
valorisation, and management of coral reef ecosystems in the spirit of a common interest for
maintaining our biodiversity as an inestimable treasure for the future of the humanity.

Fabrice COLIN
Director of the IRD Nouniéa Centre
IRD Represeniative for the South Pacific




Figure 1. New Caledonia coral reet maps, from Darwin (1874)



Plates 1/1 & 1/2

Une vue d’ensemble
de la biodiversité marine de Nouvelle-Calédonie

Claude E. PAYRI & Bertrand RICHER de FORGES
claude payri@noumea.ird.nc - richer@noumea.ird.nc

Introduction

L’origine du matériel biologique de cet inventaire est multiple et date pour certains groupes de
I’époque de la découverte de la Nouvelle-Calédonie par le Capitaine Cook en 1774.

Mais bien au-dela du contact européen, une grande connaissance des ressources marine de la
Nouvelle-Calédonie a du exister si on se référe aux abondants restes coquilliers et os de poissons lais-
sés par I’homme il y a environ 3000 ans et qui témoignent de I’exploitation qu’il faisait du milieu
marin. Il reste sans doute encore beaucoup a faire en ethnobiologie et taxonomie vernaculaire pour
reconstituer les relations que ces insulaires ont entretenues avec leur environnement marin.

Avec I'arrivée des européens et la prise de possession de la Nouvelle-Calédonie débuteront les
premiéres explorations naturalistes, donnant naissances aux premiéres collections et aux premiers
écrits sur le monde marin et les récifs coralliens de Nouvelle-Calédonie. On doit d’ailleurs a
Charles Darwin une des premiéres représentations cartographiques des récifs de NC, et son
extraordinaire précision pour 1’époque mérite qu’elle soit reproduite ici (fig.l. ci-contre).
Curieusement la Nouvelle-Calédonie n’a pas été visitée par les grandes expéditions qui ont sillonné
les océans dans les années 1820-1840 a bord de I'Astrolabe, du Zélée ou de 1’Uranie et I’histoire
naturelle de la Nouvelle-Calédonie peut étre découpée en trois grandes époques.

La premiére, de 1850-1913, correspond a 1'¢re des missionnaires et des naturalistes amateurs ;
Montrouzier. Balansa, Vieillard, autant de noms qui seront associés aux toutes premiéres collections
naturalistes (p.ex. Mollusques, Algues) de la Nouvelle-Calédonie.

Puis, peu de choses se passeront dans le domaine avant la fin de la seconde guerre mondiale.

La seconde période 1946-1990, débutera le 2 aoiit 1946 avec la création du premier centre ORSTOM
du Pacifique a Nouméa, sous 1’appellation de I'Institut frangais d’Océanie (IFO). Suivra I’ouverture des
premiers laboratoires dans la période 1947-1950 avec notamment les premiers travaux en océanographie
biologique qui s’intéresseront au lagon et mers bordiéres. Les noms de M et M™ René Catala seront
désormais associés a ces premiers travaux faisant état de listes d organismes marins (Catala 1950).

L’affectation en 1965 au centre ORSTOM a Nouméa du N/O Coriolis, puis I’accroissement des moyens
a la mer avec le Vauban en 1976, plus tard la Santa Maria et le Dawa en 1977 s’accompagneront d'une
intensification des recherches et d’un renforcement des programmes scientifiques. Les travaux menés
durant cette période conduiront a la publication de nombreuses cartes thématiques dont 1" Atlas de la
Nouvelle-Calédonie, en 1981 (réédition en 1985). Pour les inventaires biologiques, nous citerons les
cartes de répartition des Foraminiferes et des Mollusques du lagon sud-ouest de la Nouvelle-Calédonie
par Debenay, réalisées entre 1978 et 1983. Les programmes de pharmacologie SNOM. puis SMIB, ainsi
que les premiéres explorations de la faune marine de Nouvelle-Calédonie et de ses dépendances accu-
mulerent une grande quantité de matériel biologique. Les années 1960 furent également marquées par
I’action du professeur Roger HEIM qui forma I’«Expédition Frangaise pour les Récifs Coralliens de
Nouvelle-Calédonie» (1960-1963), parrainée par la Fondation Singer-Polignac dont il était le Président.
Il créa les «Cahiers du Pacifique» (1958-1978) qui deviendront «Cabhiers de 1'Indo-Pacifique» ol furent
publiés jusqu’en 1980 un grand nombre d’articles scientifiques. Enfin il encouragera et favorisera la par-
ticipation frangaise aux travaux de la «Pacific Science Association». La Fondation Singer-Polignac orga-
nisera en 1990 un colloque qu’elle dédiera aux trente ans de recherche scientifique trangaise dans le
Pacifique (1960-1990). Les actes qui en seront publiés, fournissent une précieuse synthése bibliogra-
phique par thématique de recherche et par région (Doumenge et Doumenge. 1991).
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La derni¢re période 1986-2006, sera marquée par 'intensification des travaux de 1'ORSTOM
devenu IRD depuis 1998 et 'arrivée du N/O Alis. Au cours de ces 20 années et pour la faune en
particulier, un échantillonnage trés important a été réalisé dans la zone économique de Nouvelle-
Calédonie, qui couvre environ 1400000 km? et comprend: la Grande Terre, les iles Loyauté, les
récifs d’Entrecasteaux, les iles Matthew et Hunter, les iles Chesterfield et Bellona, les récifs
Lansdowne et Fairway, les monts sous-marins des rides des Loyauté, de Norfolk et de Lord Howe
(Fig. 1. Planche 1/1). Ces prélevements ont ét€ opérés entre la surface et 1500 m de profondeur, avec
quelques prélevements au-dela (Richer de Forges & Hoffschir, 2000 ; Richer de Forges et al., 2005).
Les échantillons triés ont été déposés au Muséum National d’Histoire Naturelle a Paris. Aprés un
nouveau tri au niveau des familles, ils ont été€ enregistrés puis confiés pour étude a un réseau de taxo-
nomistes. Les résultats de ces campagnes ont été en partie publiés dans les volumes de la série
Résultats des Campagnes MUSORSTOM, devenue Tropical Deep-Sea Benthos. Certains groupes
zoologiques, particulierement importants pour les recherches sur les substances naturelles, ont fait
I’objet d’études taxonomiques dont les résultats ont été diffusés dans des ouvrages illustrés de vulga-
risation : Echinodermes (Guille ef al., 1986), Ascidies (Monniot er al., 1991), Eponges (Lévi er al.,
1998), Gorgones (Grasshoff & Bargibant, 2001), Serpents marins (Inecich & Laboute, 2002). En
outre, les principales informations sur la faune et flore des écosystemes marins de Nouvelle-
Calédonie pour ce qui concerne les fonds meubles sont réunies dans Richer de Forges (1991, 1998)
et Garrigue (1985, 1995). et pour les fonds durs, les moins bien connus. dans Laboute & Richer de
Forges (2004).

Un certain nombre de travaux ont été consacrés a I’écologie et au fonctionnement de 1’écosystéme
corallien mais contribuent rarement aux inventaires. sauf exceptions comme le catalogue des algues
marines de Garrigue et Tsuda (1988).

Ce sont les résultats publiés de I’ensemble de ces études qui sont a I'origine de la base de données
«Océane» complétée par les données de la littérature antérieure. Dans cette méme période,
I"Université de 1a Nouvelle-Calédonie verra le jour, et les programmes de recherche dédiés au monde
marin seront surtout centrés autour de questions halieutiques et d’écologie, et peu de travaux seront
consacrés aux inventaires.

Le présent document tente de faire le point sur la biodiversit€ marine réellement (actuellement)
connue de Nouvelle-Calédonie en 2006.

Méthode

Sont prises en considération dans cet ouvrage les espéces signalées dans la littérature et dont |’iden-
tification a été faite par un taxonomiste ou encore des especes récemment récoltées, identifiées par
un spécialiste et pour lesquels nous disposons de spécimens. Pour établir ces inventaires, les listes
d’espéces de chaque groupe, extraites de la base de données «Océane», gérée par le Centre IRD de
Nouméa, ont été envoyées aux spécialistes auteurs associés de I’ouvrage. Ces spécialistes ont vérifié
I"origine des données extraites de la littérature taxonomique et mis a jour la nomenclature. Bien sou-
vent, ils ont aussi rajouté de nombreuses especes qui avaient €té oubliées dans la base de données ou
récemment récoltées et non encore publiées.

Selon les auteurs et les groupes. I'inventaire a été limité aux seules especes cotieres (de 0 a 100 m de
profondeur), alors que d’autres ont considéré que du point de vue biogéographique il était préférable
de traiter toutes les espéces de la ZEE. quelle que soit la profondeur. Le bilan présenté ici est donc
un inventaire réduit ne comportant pas, par exemple, les brachiopodes ou les stomatopodes de pro-
fondeur supérieure a 100 m.



Contenu du Yolume
Les chapitres sur I’environnement géologique, géomorphologique et hydroclimatique

Pour resituer ce catalogue des espeéces dans son contexte, trois chapitres introductifs décrivent
les caractéristiques de la Nouvelle-Calédonie : un descriptif de I'histoire géologique de cette région
du sud-ouest Pacifique, un bilan des connaissances hydroclimatiques, une description géomorpholo-
gique des milieux coralliens.

Les groupes biologiques

Pas moins de 50 taxonomistes ont été mis a contribution pour réaliser ce travail qui porte sur environ
43 grands groupes y compris les serpents, les oiseaux et les mammiféres marins, la mangrove et les
phanérogames marines. Ceci représente actuellement 1107 familles, 3582 genres et 9372 espéces
(Tab. I, page 15). La mangrove, qui constitue un écosystéme important associé aux récifs coralliens,
est pourtant insuffisamment étudiée. Seule la flore terrestre est traitée ici a travers les principales
associations végétales. Beaucoup reste a faire notamment dans 1'étude des communautés marines qui
s’y sont développées.

A partir de ce catalogue de groupes et d’especes, une image simplifiée de la répartition de la bio-
diversité est obtenue en regroupant les différents groupes de plantes a fleurs terrestres et marines, de
cnidaires. de crustacés et de vertébrés (Tab. 2, page 16 ; Fig. 2 : Planche 1/2).

Bien entendu, le présent inventaire ne représente que la diversité actuellement étudiée. De nom-
breuses espéces vivant en Nouvelle-Calédonie ne sont pas encore étudiées et ne possedent donc pas
de noms. De plus, les écosystémes coralliens sont trés riches et d’une architecture complexe. La faune
des récifs coralliens et notamment des pentes externes et des débris coralliens est particuliérement
sous étudiée. Or les travaux récents sur la flore marine ont montré que preés d’un tiers des especes
récemment recensées sont nouvelles pour la Nouvelle-Calédonie et proviennent a 80% des zones
situées au-dela de 40 m de profondeur sur les pentes externes. Par ailleurs, 1’inexorable déclin de la
taxonomie continue et pour plusieurs groupes zoologiques il n’existe pratiquement plus de spécia-
listes au monde capable d’identifier ou de décrire les espéces.

Ces résultats reflétent aussi ’effort de recherche variable sur chaque groupe. Par exemple, les espéces
d’annélides polychétes sont trés nombreuses mais tres peu étudiées. Les groupes les plus abondants
sont : les foraminiferes (6%), les algues (5%), les mollusques (23%), les arthropodes (22%) et les
vertébrés avec une grande majorité de poissons (20%). Ce dernier groupe est toujours invariablement
le mieux connu des faunes quelle que soit la région concernée, et la Nouvelle-Calédonie en est
une illustration.

Les parasites de poissons

Une étude sur les parasites de poissons a débuté en 2002 en Nouvelle-Calédonie. Ces parasites appar-
tiennent a plusieurs groupes zoologiques, plathelminthes, nématodes, copépodes, isopodes... Chaque
espece de poisson ayant plusieurs especes de parasites cela représente une trés grande part de la diver-
sité pratiquement inconnue. Les résultats de ces études sont présentées ici sous forme de deux listes
contenant les parasites et leurs hotes.
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Ouvrages comparables a ce volume

11 y a peu de bons inventaires régionaux permettant des comparaisons biogéographiques dans le
Pacifique :

- le travail de pionnier réalisé par Seréne (1968) pour la faune du Sud-est asiatique et qui ne concer-
nait malheureusement que les octocoralliaires et les crustacés brachyoures (2500 espéces) ;

- ’inventaire publi€é a 1’occasion du Véme congrés des récifs coralliens a Tahiti (Richard, 1985)
signale 416 familles, 1196 genres et 2876 espéces de Polynésie frangaise ;

- le catalogue des especes de 1'atoll d'Enewetak (Devaney er al., 1987) signale 902 familles, 2284
genres et 4671 especes ;

- I'inventaire publié par Paulay (2003) signale 408 familles, 1064 genres et 2921 espéces a Guam et
aux Mariannes.

Il n"existe aucun inventaire complet des especes signalées de la Grande Barriére de corail australienne.

Conclusion

En dépit de I'effort de recherche réalisé au Centre IRD de Nouméa depuis 60 ans, la biodiversité
marine demeure encore insuffisamment étudiée. Les mangroves sont mal échantillonnées mais éga-
lement les fonds durs coralliens des récifs intermédiaires mais surtout des pentes externes. Le pré-
sent document donne. pour la premiére fois, un inventaire des espéces de scléractiniaires construc-
teurs qui constituent pourtant le cadre environnemental dominant qui conditionne 1’existence méme
des autres écosystemes (herbiers, mangroves). La liste des poissons avec une nomenclature valide
était également trés attendue. Le premier effet positif de la réalisation de ce document est une amé-
lioration de la base de données « Océane » en qualité et en quantité.

Souhaitons que la parution de cet ouvrage, encourage les taxonomistes a compléter les inventaires en
étudiant les vastes collections encore non étudiées et mettent en évidence les nombreuses lacunes
d’échantillonnage qu’il faudrait combler pour approcher la connaissance de la biodiversité marine
réelle.
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Introduction

The sources of the biological material in this inventory are myriad and date, in some cases, from the
discovery of New Caledonia by Captain Cook in 1774. But even before the arrival of the Europeans,
considerable knowledge of marine resources must have already existed considering the abundant
3000 year old shellfish and fish bone middens that bear witness to mans early exploitation of marine
resources. There still remains much to be done in ethnobiology and folk taxonomy before we will be
able to completely understand the interactions between these ancient island communities and the
marine environment.

The arrival of the Europeans and the colonisation of New Caledonia heralded the first naturalist expe-
ditions, giving birth to the very first collections and written documents on the marine fauna and coral
reefs of NC. Indeed, it was Charles Darwin who produced one of the first maps of the New
Caledonian coral reefs and the extraordinary precision of this chart merits its hereafter (Fig. 1, p. 8).

Curiously, New Caledonia was missed by the great circumnavigation expeditions of the 1820-40’s
aboard e.g., the “Astrolabe™, the “Zélée™ or the “Uranie™ and the natural history of New Caledonia
can be divided into three general eras.

The first, from 1850-1913 corresponds to the era of the missionaries and the amateur naturalists;
Montrouzier, Balansa, Vieillard are the names that are now associated with the very first collections
of New Caledonia flora and fauna (e.g. Molluscs, Algae.).

The inter-war period saw a halt in activity, and the second era from 1946-1990, began in August 2™
1946, with the creation, in Nouméa, of the first ORSTOM centre in the Pacific, called “Institut
frangais d’Océanie (IFO)”. The opening of the first laboratories between 1947 and 1950 led to the
beginning of oceanographic research focussed on the lagoon and surrounding waters. The names of
Mr and Mrs René Catala were associated with this ground breaking work and the first inventories of
marine organisms (Catala 1950). The arrival of the R/V Coriolis in 1965 at the ORSTOM centre in
Nouméa, with the addition of the R/V Vauban in 1976, the R/V Santa Maria and the R/V Dawa in
1977, coincided with a growth in scientific research programs focalised on the marine environment.
The work conducted during this period led to the publication of numerous thematic charts, such as
the Atlas of New Caledonia in 1981 (2™ edition in 1985). In terms of biological inventories, distribu-
tion maps of foraminifera and molluscs in the South-West lagoon of New Caledonia were produced
by Debenay from 1978 to 1983. The pharmacology programs “SNOM™ and “SMIB™ and the start of
programs focussed on the marine fauna of New Caledonia and dependencies brought a large amount
of biological material. The 1960’s also saw the “French Expedition to the Coral Reefs of New
Caledonia™ (1960-1963) initiated by the Professor Roger Heim, President of the Singer-Polignac
Foundation which financed the expedition. He also started the “Cahiers du Pacifique™ (1958-1978)
that became the “Cahiers de I’Indo-Pacifique” within which a large number of scientific articles were
published until 1980. He also encouraged and aided the participation of French researchers in the
“Pacific Science Association”. In 1990 the Singer-Polignac Foundation organised a conference ded-
icated to 30 years of French research in the Pacific (1960-1990). The conference acts are published
and constitute an invaluable bibliographic compilation, organised by theme and geographic area
(Doumenge & Doumenge, 1991).

The last period. extending from 1986 until today. is characterized by an intensification of the research
activities of the ORSTOM, which changed its name to IRD in 1998, and the arrival of the R/V Alis.
During the last 20 years, and regarding the fauna in particular, a large sampling effort has focussed
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on the EEZ of New Caledonia. The area covers around 1 400 000 km?, and comprises : the Grande
Terre, the Loyalty islands, the Entrecasteaux reef, the Matthew and Hunter islands, Chesterfield and
Bellona islands, Lansdowne and Fairway islands, and the seamounts along the Loyalty, Norfolk and
Lord Howe ridges (Plate1/1). The samples were collected from between the surface and 1500 m with
a few others from deeper sites, sorted and then deposited at the Natural History National Museum in
Paris. Following a second sorting to the family level, the samples were registered and sent to a net-
work of taxonomists for examination and identification. The results from these campaigns have been
published, in part, in the series “Résultats des Campagnes MUSORSTOM”, which is now called
“Tropical Deep-Sea Benthos” . The taxonomy of certain zoological groups, in particular those impor-
tant for natural substance research have been published in some illustrated general works:
Echinoderms (Guille et al., 1986), Ascidians (Monniot et al., 1991), Sponges (Lévi ef al., 1998),
Gorgonians (Grasshoff & Bargibant, 2001), Sea-snakes (Ineich & Laboute, 2002). Otherwise, the
principal details of the flora and fauna of the New Caledonian marine ecosystem are compiled in
Richer de Forges (1991, 1998) and Garrigue (1985, 1995) as regards the soft bottoms, and for the less
studied hard bottoms, in Laboute & Richer de Forges (2004).

Among the numerous studies dedicated to the ecology and function of the coral reef ecosystem, few

of them include inventories, with some exceptions such as the catalogue of marine algae by Garrigue
& Tsuda (1988).

It is the published part of the above body of work that was compiled in the database “OCEANE”. The
database is now regularly updated with new data as it becomes available.

The last decade has seen the opening of the University of New Caledonia as well as the advent of
research programs that are focussed on the ecology of the marine ecosystem and on fisheries sciences
at the expense of inventories of biodiversity.

Method

Here we attempt to summarise our knowledge of marine biodiversity as it stands today in New
Caledonia in 2006. For this inventory, only the specimens that are published after identification by a
taxonomist or species that have been recently collected, identitied by a specialist and for which we
have a specimen, have been included. For the construction of the inventory, the species list for each
group, extracted from the ‘OCEANE’ database at the Centre IRD in Nouméa, were sent to the con-
tributing specialists and authors. They verified the data extracted from the taxonomic literature and
updated the nomenclature. In many cases, they also added species that were missing from the data-
base or had not yet been published.

Depending on the author, the inventory is limited to coastal species (0 to 100 m depth), or considers
all of the species of the EEZ regardless of the depth if they find it preferable from a biogeographical
point of view. The census of marine biodiversity presented here is therefore a reduced version that
does not include, for example, the brachiopods or the stomatopods from depths of more than 100 m.

Contents of the volume
The geological, geomorphological and hydroclimatic environment chapters

In order to place the species catalogue in context, three introductory chapters describe the character-
istics of New Caledonia. The first is a description of the geological history of this region of the south
west Pacific, the second, examines the geomorphology of the coral reef system, and the third gives
an up to date inventory of the hydroclimate knowledge.

The biological groups

No less than 50 taxonomists contributed to this body of work that covers 43 broad groups. including
the sea snakes, birds and marine mammals, the mangroves and the marine Angiosperms. This



represents 1107 families, 3582 genus and 9372 species (Tab. 1). Mangroves form an important
ecosystem associated to coral reefs, and yet it remains very little studied. As a consequence, only the
terrestrial flora is examined here via the principle associations between the plants. Much remains to
be done, notably in the study of the associated marine communities.

Tab. 1. — Diversity of marine species from New Caledonia

Taxa Families Genera Species Authors

Mangroves flora 16 26 34 J. Munzinger & M. Lebigre
Foraminifera 99 226 585 J-P. Debenay & G. Cabioch
Algae & Marine angiosperms 64 191 454 C. Payri

Porifera 54 94 149 J. Hooper & M. Schlacher-Hoenlinger
Hydrozoa 16 34 109 N. Gravier-Bonnet

Actinia 2 10 13 D. Fautin

Ceriantha 2 2 5 T. Molodtsova

Antipatharia 5 8 21 T. Molodtsova

Stylasterida | 12 49 A. Lindner

Zoantharia 3 7 11 F. Sinniger

Alcyonaria 8 20 173 L. Van Ofwegen
Gorgonacea 13 45 93 M. Grasshoff

Scleractinia 17 66 310 M. Pichon

Bryozoa 85 190 407 D. Gordon

Brachiopoda 3 3 4 A. Bitner

Phoronida | 2 4 C. Emig

Fish parasites 28 70 130 J.L. Justine

Polychaeta 34 145 286 F. Pleijel

Mollusca 160 669 2151 V. Héros er al.
Pycnogonida 9 24 74 R. Bamber

Copepoda 45 119 313 G. Boxshall & R. Huys
Isopoda 16 54 83 N. Bruce

Ostracoda 16 47 70 L. Kornicker ; R. F. Maddocks
Amphipoda 58 121 198 J. Lowry

Cirripedia 20 53 166 D. Jones

Caridea 13 70 154 T.Y. Chan & M. Mitsuhashi
Peneoidea 6 30 102 A. Crosnier

Macroura 2 7 12 T.Y. Chan

Thalassinidea 8 14 26 P. Dworschak

Galatheoidea 2 24 141 E. MacPherson

Paguroidea 4 27 90 P. MacLaughlin

Brachyura 42 268 552 P. Ng & B. Richer de Forges
Stomatopoda 9 35 62 S. Ayhong

Echinodermata 61 135 257 N. Ameziane

Tunicata 12 86 290 F. Monniot

Fish 152 596 1695 R. Fricke & M. Kulbicki
Sea-Snakes 1 7 15 I. Ineich

Sea turtles 2 3 4 J-L d’Auzon

Sea birds 11 24 55 J. Spaggiari et al.

Sea mammals 7 18 25 C. Garrigue

TOTAL 1107 3582 9372 '
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Regrouping the different groups of cnidarians, crustaceans, vertebrates, marine and terrestrial
Angiosperms in the above catalogue gives a simplified image of the biodiversity (Tab. 2 and
Plate 1/2).

Tab. 2. — Relative composition of the New Caledonian species identified in this volume.

TAXA Families Genera Species % Species
Flora & Marine Angiosperms 18 32 45 048
Protozoa 99 226 585 6.24
Algae 62 185 443 473
Porifera 54 94 149 1.59
Cnidaria 67 204 784 8.37
Lophophorates 89 195 415 443
Molluscs 160 669 2151 2295
Worms 62 215 416 444
Arthropoda ' 250 893 2043 21.80
Echinodermata 61 135 257 274
Tunicata - 12 86 290 3.09

~ Vertebrata . 173 648 1794 19.14

 Total o7 3582 9372 wo

Obviously, the present inventory only represents the known diversity. Many of the species in New
Caledonia have yet to be described and so rest unnamed for the moment. Moreover, coral reef
systems are very rich and have a very complex architecture and the fauna of these reef systems and
particularly that of the external reef slopes and debris is almost unknown. Recent work on the
marine flora has shown that almost a third of the species recently identified were new records for
New Caledonia and that over 80% of these new descriptions come from depths of over 40 m on the
outer reef slopes. Sadly, the continuing decline in the number of taxonomists means that for many
zoological groups there is almost no specialist who can identify or describe these species.

The results reflect the varying research effort as a function of taxonomic group studied. For example,
despite annelid polychaetes species are numerous, they are very little studied. The most numerous
groups are: foraminifera (6 %), algae (5 %), molluscs (23%), arthropods (22%}) and the vertebrates,
with the majority being fish (19 %). This last group is generally the most well known regardless of
the region studied, as is the case in New Caledonia.

Fish parasites

The study of fish parasites in New Caledonia started in 2002. These parasites belong to several zoo-
logical groups including the platyhelminths. nematods, copepods, and isopods. Each fish species
appears to have several species of parasites and it is therefore probable the parasites represent a large
proportion of the diversity that is still unknown. The results of these studies are presented here in two
lists presenting the parasites and their hosts.



Other works comparable to the volume

There are few rigorous regional inventories in the Pacific region that allow the biogeographic
comparisons :

- The pioneering work of Seréne (1968) on the fauna of South-East Asia: sadly, this work
only covers the octocorals and the brachyuran crustaceans (2500 species);

- The inventory published with the 5" Coral Reef Conference in Tahiti (Richard, 1985)
reports 416 families, 1196 genus, 2876 species in French Polynesia;

- The catalogue of species from the atoll of Enewetak (Devaney et al., 1987) reports 902
families, 2284 genus and 4671 species ;

- The inventory published by Paulay (2003) reports 408 families, 1064 genus and 2921
species from Guam and the Marianas.

To date no complete inventory of the species found on the Great Barrier Reef in Australia exists.

Conclusion

Despite the research efforts conducted at the IRD centre in Nouméa over the past 60 years, much
remains unknown of the marine biodiversity of the area. Mangroves have received very little atten-
tion to date, as have the intermediate hard bottom coral substrates and especially the outer reef slopes.
This present document gives, for the first time, an inventory of the scleractinian reef building corals,
which constitute the main environmental frame without which the other ecosystems (mangroves,
algal beds) would not exist. Another long-cxpected development is the validated list of fish species.
One of the most immediate implications of this work has been the amelioration of the database
“OCEANE” both in terms of quality and quantity.

It is our wish that this compilation will encourage the taxonomists working on the vast collections
still remaining unstudied to complete their work. Once this is done, we can then identify the large
sampling holes to be filled to perfect our knowledge and perhaps finally approach a real estimate of
marine biodiversity in New Caledonia.
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Introduction

The New Caledonian exclusive economic zone is located in the Southwest Pacific between Australia
and the Vanuatu archipelago (formerly New Hebrides). It extends over 1200 km from north to south
and 1800 km from west to east, from the Chesterfield Islands up to the Matthew and Hunter Islands
at the southern tip of the Vanuatu archipelago (Figure 1, page 8). The main islands of New Caledonia
are located on two parallel NW-SE trending ridges. The largest island (the 400 km-long and 50 km-
wide Grande Terre) and subordinate islands including the Belep islands in the north and the Isle of
Pines in the south are supported by the New Caledonia Ridge. The Loyalty Islands are supported by
the Loyalty Ridge.

Geologically, the area is schematically composed of a series of NW-SE trending ridges and basins
formed by i) stretching and spreading along the eastern margin of Australia during Late Cretaceous-
Paleocene times and ii) Eocene convergence which was responsible for the emplacement of one
of the Jargest ophiolitic complexes in the world: the New Caledonian ophiolitic nappe (a slice of
oceanic lithospheric mantle) from which weathering formed one of the world’s largest reservoirs of
nickel. The ridges and basins are nowadays supported by the Australia plate that subducts beneath the
Vanuatu active volcanic arc. The southernmost segment ot the arc supports the active volcanic islands
of Matthew and Hunter. These latter islands are thus on a plate (a micro-plate) that differs from the
one supporting the main islands of New Caledonia territory.

After reviewing the different morphostructural units and discussing the geological history of the New
Caledonia area, I will point out some facts that may be relevant in the study and understanding of
New Caledonia biodiversity.

Geological of the morphostructural units of the New Caledonia region

From west to east, the main geological units between Australia and Vanuatu include the Tasman Sea
Basin, the Lord Howe Rise with subordinate basins, ridges and chains, the New Caledonia Basin, the
New Caledonia Ridge, the South Loyalty Basin, the Loyalty Ridge, the North Loyalty Basin and the
Vanuatu Ridge (Missegue et al., 1991; Smith and Sandwell, 1997; ZoNéCo 1998) (Fig. 1 plate 1/1
and Fig. 2 plate 2/1).

The Tasman Sea Basin

To the southeast of Australia the Tasman Sea Basin is a wide (up to 2000 km) and deep (4000 m)
basin floored with oceanic crust formed by spreading from the Cretaceous (85 Ma: Santonian to Early
Campanian) to Earliest Eocene (52 Ma) (Hayes et Ringis, 1973; Weissel and Hayes 1977; Gaina er
al., 1998). In the central part of the basin. the N-S trending Tasmantid volcanic chain is an Oligocene
to Late Miocene hot spot chain showing the northward drift of the Australia plate (Vogt and Conolly,
1971; Mc Dougall and Duncan, 1988).

The Lord Howe Rise

The Lord Howe Rise is a main bathymetric feature which averages 400 km in width and extends over
1600 km from the Challenger Plateau oft New Zealand to the Chesterfied area. Water depths on the
crest are 1200 to 750 m. In the north. at the latitude of New Caledonia, the Lord Howe Rise includes
several basins. ridges and chains. They are from west to east: the Dampier Ridge, the Middleton
basin, the Chesterfield/Bellona Plateau. the Faust basin, the Lord Howe Rise crest, the Fairway Basin
and the Fairway Ridge. The Lord Howe Rise is interpreted as a thinned fragment of continental crust
split from Gondwana by Cretaceous rifting and subsequent spreading in Tasman Sea Basin, and it is




probably composed of Paleozoic basement overlain by rift basins with up to 4 km of Mesozoic and
Cenozoic sediments (Willcox et al., 2001; Van de Beuque et al.. 2003; Exon et al., 2004).
Stratigraphy also indicates an emergence and major unconformity from the Late Eocene to Early
Oligocene (Burns et al., 1973), which correlates with described compressive structures of that age
(Lafoy et al., 1994; Symonds et al., 1999; Auzende et al., 2000).

The Lord Howe rise has Cenozoic seamount chains as exemplified by N-S trending volcanic edifices
on its crest (Van de Beuque ez al., 1998; Exon et al.. 2004) and the Oligocene-Miocene Lord Howe
seamount chain on its western side. The Chesterfield/Bellona plateau is supported by five guyots that
constitute the northern and oldest volcanoes (Late Oligocene ?) along the Lord Howe hotpsot chain
(Missegue et Collot, 1987).

The 800 km long, 130 km wide and NW-SE to NNW-SSE trending and southward deepening (1000
to 3000 m) Fairway Basin, firstly interpreted as oceanic in nature (Ravenne er al., 1977; Mignot,
1984; Eade. 1988; Uruski and Wood, 1991; Van de Beuque. 1999). is now considered to be floored
by stretched-thinned continental crust based on the presence of salt diapirs derived from Cretaceous
series (Auzende et al., 2000), gravity modeling (Vially er al., 2003) and extensional-type horst and
graben structures of the crust (Lafoy et al., 2005). It is proposed that the formation of the Fairway
Basin took place during the Late Cretaceous (95-65 Ma) by continental stretching, at the same time
as the stretching in the Middleton Basin (Latoy et al., 2005).

The 600 km-long and NW-SE trending Fairway Ridge, culminating in its northernmost part at the
Lansdowne bank, thins and deepens southward. The origin of the ridge is still controversial.
Previously interpreted as a ridge of oceanic nature (Ravenne et al., 1977; Mignot. 1984) and as an
oceanic piece ot the New Caledonia basin crust overthrust along the Lord Howe Rise (Lafoy et al.,
1994; van de Beuque. 1999: Auzende et al.. 2000), it is now considered as thinned continental crust
(Vially et al. 2003; Lafoy et al, 2005).

The New Caledonia Basin

The New Caledonia Basin extends from west of Northern New Zealand to west of New Caledonia,
parallel to the Lord Howe Rise. The deepest (3600-3700 m) northern part (north of 22°30’S) strikes
NW-SE while the central part (3000 m deep) strikes NNW-SSE. Origin of the basin is controversial
from oceanic type (Shor er al., 1971; Dubois et al.. 1974; Weissel et Hayes, 1977; Willcox et al.,
1980; Kroenke. 1984 Mignot, 1984 ; Sutherland, 1999 ; Auzende et al., 2000) to thinned continen-
tal type (Etheridge et al., 1989 ; Uruski et Wood, 1991 ; Sdrolias et al., 2003 ; Vially et al., 2003 ;
Lafoy et al., 2005). The horst and graben structure of the crust with westward tilted blocks and a
sedimentary section up to 8 km thick suggests a thinned continental crust for the northern NW-SE
segment. On this segment the crust dips to the east, toward the western margin of the New Caledonia
ridge. At the base of this margin, buried deformation features interpreted as the result of compression
have been recognized (Rigolot and Pelletier, 1988). In contrast to the northern segment, the central
segment of the basin, with magnetic lineations and an axial ridge buried by a 4 km-thick sedimenta-
1y sequence, is interpreted as a segment floored with oceanic crust that formed during the Paleocene
(possibly from 62 to 56 Ma) after Late Cretaceous—Earliest Paleocene stretching (Lafoy er al., 2005).

The New Caledonia Ridge

The New Caledonia Ridge is the NW-SE trending northern segment of the 70-100 km-wide Norfolk
Ridge which extends over 1500 km from the d’Entrecasteaux Reef to the northern tip of New
Zealand. As for the Lord Howe Rise, the Norfolk ridge is interpreted to be a continental ribbon
detached from Gondwana. Geology of the Grande-Terre of New Caledonia (Lillie and Brothers,
1970; Paris, 1981; Picard, 1999) has great similarities with that of New Zealand. Main geologic fea-
tures of the island have been tentatively extended along the submerged northward (Collot et al., 1988)
and southward (Rigolot, 1988) segments of the ridge.



The island is composed of a series of various terranes assembled during two tectonic events : a
Late Jurassic to Early Cretaceous tectonic collage (Paris, 1981 ; Meffre 1995 ; Aitchison ef al. 1998)
and a Late Eocene subduction/collision resulting in the emplacement at the Latest Eocene (38-34 Ma)
of a large ophiolitic nappe (Avias 1967; Paris, 1981 ; Collot et al., 1987 ; Aitchison et al., 1995 ;
Cluzel et al., 1994, 2001).

The pre-Cretaceous terranes, mainly located in the central chain, are unconformably overlain
by Upper Cenomanian (Late Cretaceous) to Upper Eocene sediments, and include disrupted Late
Carboniferous ophiolite (Meffre et al., 1996 ; Aitchison et al., 1998), mid-Triassic to late Jurassic
volcano-sedimentary arc terrane (Meffre et al., 1996), Mid Permien to Late Jurassic volcano-
sedimentary arc terrane (Campbell er al., 1985), post-Liassic unit composed of oceanic crust and
volcano-sedimentary distal deposits (Cluzel, 1996) and affected by a Late Jurassic high pressure
metamorphism (150 Ma : Blake er al., 1977).

The post-Early Cretaceous terranes also involved in the Late Eocene major event include:

- an unmetamorphosed Upper Cretaceous to Upper Eocene sedimentary pile well exposed along the
western side of the Grande-Terre. This pile is composed of two sequences separated by an unconfor-
mity (Paris, 1981; Cluzel et al., 2001). The lower sequence includes an Upper Cretaceous fining-
upward clastic series of conglomerates, sandstones, coaly siltstones and volcanic rocks, overlain by
Paleocene to Middle Eocene pelagic limestones and cherts. indicative of a deepening of the deposit
environment. The upper sequence is a Upper Eocene (Upper Bartonian to Priabonian) flysch forma-
tion (Nouméa-Bourail and Népoui tlyschs), deposited after a short period of deformation and erosion
and showing a coarsening upward sequence with (a) basal neritic limestones. (b) a «lower flysch»
member of marls and calcareous sandy marls. (c) an «upper tlysch» member composed of fine-
grained calcareous turbidites interbedded with mafic breccias, and (d) a “wildtlysch” member that
incorporates blocks and olistoliths of siliceous shales, limestones, basalts and flysch. topped by an
olistostrome recording the Late Eocene tectonic paroxism.

- a matfic unit of oceanic basalts interbedded with argillite and cherts (named basalt nappe or Poya
unit) of Late Cretaceous (Campanian) to Late Paleocene-Earliest Eocene age (85-55 Ma), with back-
arc or fore-arc affinities (Routhier, 1953; Espirat, 1963; Eissen et al., 1998; Cluzel et al., 1997,2001).
This unit, severely sheared and folded, is mainly exposed along the northern half part of the west
coast but also outcrops along the east coast; it always underlies the ultramafic nappe and tectonical-
ly overlies the Upper Eocene sedimentary rocks.

- mafic high pressure-low temperature metamorphic units (Pouebo and Diahot units) located in
the northeastern part of the Grande Terre (Brothers, 1974; Paris, 1981; Yokoyama et al., 1986;
Maurizot et al., 1989: Black et al., 1993; Clarke et al., 1997; Cluzel et al., 1995; Baldwyn er al, 1999;
Carson et al.. 1999; Rawling and Lister, 2002; Fitzherbert et al., 2004, Spandler et al., 2005).

The units and especially the Pouebo unit are interpreted to be the equivalent of the basalt nappe meta-
morphosed under blueschist to eclogitic facies conditions, the latter (20 kbar, 650°C) indicating
an underthrusting equivalent to a depth of 60-70 km. Radiometric dating of the metamorphism peak
is 44 Ma (Spandler et al., 2005) while those from the cooling ages range from 40 to 34 Ma
(Baldwyn et al.. 1999), indicating a rapid unroofing and exhumation of the metamorphic units in the
north and a synchronism with the final emplacement of the ophiolitic nappe (38-34 Ma) in the west
and south of the island.

- the ophiolitic nappe mainly composed of peridotites and well exposed in the southern part of the
island (3 km thick in the southern massif). Belep and Pines islands and as a series of klippes along
the western northern half of the island (Avias, 1967; Guillon et Routhier 1971; Guillon. 1975;
Prinzofter et al., 1980). If the age of its emplacement is Late Eocene (Paris ef al., 1979), the age of
these mantellic rocks is not accurate and considered to be Late Cretaceous or older from radiometric
datings of associated matic and felsic dikes yielded Late Cretaceous (100-80 Ma) and Eocene (42-
52 Ma) ages (Paris. 1981; Prinzhottfer, 1981). The peridotites are mainly harburgites and are the
mother rocks for the nickel of New Caledonia.
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The Oligocene is characterised by a lack of marine sediments, and post-obduction granodiorite intru-
sions (St Louis and Koum) radiometrically dated from 32 to 24 Ma (Guillon, 1975) and interpreted as
the result of short-lived convergence episode along the western margin of the New Caledonia ridge
(Cluzel et al., 2005). The peridotites have been extensively weathered under aerial conditions since
Oligocene, leading to the development of thick Ni-rich lateritic mantles (Trescases, 1973, 1975;
Latham, 1986) and relict lateritic landsurfaces (Chevillotte et al., 2006). Brittle extensional deforma-
tion plays an important role in the post-obduction morphotectonic evolution of the island (Leguere,
1976; Lagabrielle et al, 2005; Chardon and Chevillotte, 2006). This extension which may initiated in
the Oligocene is expressed in the Neogene by the disruption of land surface formed during Oligocene
planation and in the outcrop at Nepoui of L.ower-Middle Miocene fluvial conglomerates with shallow
water marine limestones (Coudray, 1976). Neogene ridge-normal then ridge-parallel to oblique exten-
sional tectonics are also responsible for the shape and subsidence of the New Caledonia ridge margins
(Daniel et al., 1976; Dugas and Debenay, 1978; Bitoun and Récy, 1982; Rigolot, 1989; Chardon and
Chevillotte, 2005: Flamand 2006). The Grande Terre displays one of the largest barrier-reefs in the
world, isolating a locally-wide lagoon. The barrier reef settled in the Early Pleistocene (Coudray,
1976). Vertical motions from the 125 Ka reef indicate different tectonic blocks and a general slow sub-
sidence (0.03 to 0.16 mm/year) of the coast except in the southeastern part of the Grande-Terre and le
des Pins where coasts are uplifted (Launay and Récy, 1972; Launay, 1985: Cabioch, 1988, Cabioch et
al., 1996) and where quaternary faults have been observed (Lafoy et al., 2000; Lagabrielle et al.,
2005 : Flamand, 2006) and seismicity occurs (Régnier et al.. 1999; Pillet and Pelletier, 2004).

The South Loyalty Basin

Parallel to the Norfolk/New Caledonia Ridge, the South Loyalty Basin (called also the West Loyalty
Basin) is a 1300 km-long, narrow (45-65 km wide), and northward deepening (from 2000 to 3800 m)
basin with oceanic crust dipping northwestward and filled with thick (up to 8 km) sediments which
are considered to be mainly post Eocene in age (Bitoun and Recy, 1982 ; Pontoise et al., 1982 ;
Collot, et al., 1987). Geophysical data suggests that the oceanic basement is the continuity of the
ophiolitic nappe of the Grande Terre. The age of the crust is unknown but considered as pre Late
Cretaceous (Collot et al., 1987) or Late Cretaceous to Paleocene (Cluzel et al., 2001).

The Loyalty Ridge

The loyalty ridge is a narrow ridge parallel to the South Loyalty Basin and Norfolk Ridge and more
or less continuous from the Cook Fracture zone in the South to the d’Entrecasteaux zone in the north.
It is composed of a series of seamounts and guyots and supports the Loyalty islands.

The geology of the ridge is poorly known and its origin and nature are unknown. Parallelism with
other ridges bordering the Australian margin suggests an old and continental origin (Monzier, 1993).
However, taking into account its possible link with the d’Entrecasteaux zone (an Eocene subduction
zone) and for convenience in the understanding the geology of New Caledonia, the Loyalty Ridge is
considered as an Eocene island arc in most of the reconstructions, (Maillet ef ¢l.. 1983; Kroenke, 1984;
Eissen er al., 1998 ; Cluzel et al.. 1994, 2001 ; Crawford et al.. 2003 ; Sdrolias er al., 2003 ; Schellart
et al., 2006). Middle to Upper Oligocene non orogenic volcanism has been also proposed for the ori-
gin of the ridge (Rigolot, 1989; Monzier, 1993). Only few volcanic rocks have been recovered in two
areas. Upper Miocene (9-11 Ma) alkalic basalts (Baubron er al., 1976) outcrop on Mare island.
Submersible dives off Mare along the eastern flank of the ridge (Monzier et al., 1989) recovered vol-
canic breccias, Middle Oligocene (32 Ma) alkaline rhyolites. Middle Oligocene tutfaceous sandstones,
Middle Upper Oligocene chalks, Upper Oligocene (27 Ma) alkalic basalts, Lower Miocene (20 Ma)
back-arc basalts, and algae and reefal limestones with reworked Eocene-Oligocene and Mio-Pliocene
tauna (Monzier, 1993). The ridge appears to be composed. at least partly, of non orogenic alkaline vol-
canics of Middle to Late Oligocene and Late Miocene age, the youngest being likely a part of a N-S
trending hot spot track (Rigolot er al., 1988). None of the recovered rocks argues for a volcanic arc
origin, although this hypothesis. possible and attractive. is widely accepted in the litcrature.



The Loyalty islands are mainly composed of Late Miocene to Pleistocene uplifted reef formations
covering the basement (Chevalier, 1968 ; Marshall et Launay, 1978 ; Bourrouilh, 1996; Carriere,
1987; Guyomard et al., 1996). The varying altitude of the islands shows the bulge of the Australia
plate in front of its subduction eastward beneath the Vanuatu arc (Dubois et al., 1974, 1977, 1988).
The islands diachronously emerged during the Pleistocene (possibly in the Latest Pliocene for Mare)
and are still emerging and uplifting (as exemplified by Ouvea) except the ones which have passed
the top of the bulge and are thus subsiding.

The North Loyalty Basin

The North Loyalty Basin (named also East Loyalty Basin) is a deep (3000 to 5000 m) basin floored
with oceanic crust dated of pre Middle Eocene age in its northernmost part (Andrews et al., 1975).
Bounded northward by the d’Entrecasteaux zone, it is the remaining part of a larger basin which
disappears eastward in the active Vanuatu subduction zone. Initially interpreted to have formed by
spreading in Early Eocene and regarded as the old part of the South Fiji Basin (Lapouille, 1982;
Weissel er al., 1982), it is now considered to have formed in Late Eocene (44 to 35 Ma:
Sdrolias et al., 2003) as a back arc basin of the Loyalty arc (Maillet et al., 1983; Cluzel et al., 2001;
Schellart et al., 2006).

The Vanuatu Trench and Ridge, the North Fiji Basin and the Vitiaz Trench Lineament

The Vanuatu Ridge is a 1500 km-long active volcanic arc related to the subduction of the Australia
plate since the Late Miocene (12-10 Ma). Oldest known arc volcanic rocks from the Vanuatu ridge
are however Early Miocene in age (Mitchell and warden, 1971 ; Carney and MacFarlane, 1982) and
related to the fossil west-dipping Vitiaz subduction zone along which Pacific plate subducted, Late
Miocene subduction reversal and initiation of east-dipping Vanuatu subduction being due to collision
of the Ontong Java Plateau and the Melanesian border plateau (Packham, 1973; Kroenke, 1984;
Brocher, 1985; Pelletier and Auzende, 1996). The Vanuatu arc rotated clockwise leading to the for-
mation of the active north Fiji back arc complex basin (Chase et al., 1971 ; Falvey, 1975 ; Auzende
et al., 1988, 1995).

The Vanuatu Trench is a segment of the present-day Australia-Pacific converging plate boundary
along which Australia plate dips eastward and is consumed. Relative motion of convergence at trench
is ENE-WSW and rate of motion varies along the trench and is about 12 cm/year at the latitude of
the Loyalty islands (Dubois et al, 1977; Louat et Pelletier 1989 ; Pelletier et al, 1998 ; Calmant et al,
1995, 2003). Near 22°S, the Loyalty Ridge enters the trench and subducts/collides with the Vanuatu
arc since 300 ka (Monzier et al., 1989), reducing the convergence motion south of the impact point
and forming sinistral E-W strike-slip motion across the arc and isolating a micro plate (Louat and
Pelletier 1989 ; Calmant et al., 2003) on which Mattew and Hunter islands are active volcanoes
(Maillet et al., 1986). This incipient collision is also supposed to have tectonic effects on the Loyalty
Ridge (Lafoy et al., 1996).

Tectonic evolution of the New Caledonia domain

Numerous Cretaceous to Cenozoic reconstructions of the Southwest Pacific and New Caledonia
region have been proposed in the past years (Kroenke 1984 ; Yan and Kroenke, 1993; Veevers, 2000 ;
Muller et al.. 2000 ; Cluzel et al., 2001 : Sutherland et al., 2001 ; Hall, 2002 ; Crawford et al.. 2003 ;
Sdrolias er al., 2003 : Schellart er al., 2006). Tectonic evolution concermning the New Caledonia
domain can be divided into 5 stages (Fig. 3, plate 2/2).

The pre-Late Cretaceous period

The Paleozoic to Early Cretaceous period is thought to be marked by a subduction zone along the
eastern margin of Gondwana. It ended with a Late Jurassic to Early Cretaceous tectonic orogeny
(correlated with the Rangitata orogeny in New Zealand) that resulted in a collage of different units.
The various Late Carboniferous to Late Jurassic units found in New Caledonia assembled at that time
to form the old core of New Caledonia (Paris, 1981 ; Meffre. 1995 ; Cluzel et al.. 2001).
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The Early Late Cretaceous (120-100 Ma) to Earliest Eocene (55-50 Ma) period: marginal rifting and
spreading along the east Gondwana margin

This extensional tectonics period is marked by dislocation of the east Gondwana margin by Late
Cretaceous rifting and subsequent Latest Cretaceous to Latest Paleocene/Earliest Eocene spreading.
This results in a series of at least two thinned fragments of continental crust (the Lord Howe Rise,
the Norfolk Ridge and possibly the Loyalty Ridge ? and/or a ridge further to the east ?) and at least
three main basins floored with oceanic crust (the Tasman Sea Basin (100-85 Ma stretching, 85/80-
52 Ma spreading), the New Caledonia Basin (95-62 7 Ma stretching, 62-56 Ma ? spreading) and the
South Loyalty Basin (100/80 ? or 85/80 -55 Ma ? spreading). Ages of the crust of the two latter basins
still derive from interpretations.

The major problem in the reconstruction for this period is the nature of the plate boundary east of the
area. Reconstructions have suggested this boundary is an east dipping subduction zone, a west-
dipping subduction zone, a strike-slip boundary, or no boundary at all. The recent reconstructions
(Cluzel et al., 2001 ; Crawford et al., 2003: Shellart et al., 2006) propose a continous west-dipping
subduction of the Pacific plate that rolled back eastward to accomodate the basins opening. However,
this attractive model does not fit well with the « classic » formation of successive back-arc basins in
which the closest basin to the trench is the youngest, because the basins are thought to be more or
less similar in age (except if an older age -Early Cretaceous- for the South Loyalty Basin is chosen).
Also, the associated volcanic arc accompanying this long term subduction is still largely undocu-
mented, even if one may consider that it disappeared by erosion or it is hidden beneath younger
volcanic arcs or sediments.

The Early Eocene (55-50 Ma) to Latest Eocene/Early Oligocene period: lithospheric shortening and
the New Caledonian orogen

This period is marked by convergence inside the previously dismembered east Gondwana margin, by
the partial closure of North Loyalty Basin and finally by the emplacement of the ophiolitic nappe in
New Caledonia. Recent reconstructions (Cluzel et al., 2001 ; Schellart et al., 2006) propose a rela-
tively long-lived intra-oceanic east-dipping subduction zone inside the South Loyalty Basin during
Early to Middle Eocene. Subduction was locked in the Late Eocene (38-34 Ma) by the underthrust-
ing of the Norfolk ridge, resulting in the thrusting over the New Caledonia block of mafic and ultra-
mafic units with coeval (60-70 km) exhumation of metamorphic rocks by buoyancy-driven uplift. In
the final stage, the convergence motion jumped westward along the west margin of the New
Caledonia ridge, as suggested by compressive features at the toe of the western margin, the aban-
doned slab beneath southern New Caledonia (Régnier, 1988) and the post-orogenic Lower Oligocene
intrusives. Compression also affected the Fairway Ridge and Lord How Rise.

In the above-mentioned model. a large portion of the oceanic lithosphere of the wide South Loyalty
Basin would have been absorbed in subduction. and the subduction would be responsible for the
development of the Loyalty Ridge arc and the North Loyalty back-arc basin. However, the fore arc
of this subduction zone does not resemble classic fore arc domain, and volcanic rocks with arc affin-
ity are still unknown in the Loyalty ridge. and the direction of spreading in the North Loyalty Basin,
deduced from E-W trending magnetic anomaly lineations, is parallel -instead of normal- to the arc
and the subduction zone. An alternative model proposed here is to consider a narrow original North
Loyalty basin from which a small panel of lithosphere forming the foot of the New Caledonia Ridge’s
margin has been obducted, with no requirement of Eocene subduction to create the Loyalty Ridge.

The Oligocene to Late Miocene period : planation, extensional tectonics and subsidence, volcanism
This poorly-documented post orogenic period is marked by (low to moderate ?) uplift, erosion and pla-
nation of the New Caledonia ridge. Isostatic uplift is likely accompanied by ridge-normal extensional
tectonics and subsidence of the margins, and could be due to the buoyancy force of the orogenic root
thickened during collision, to loading by the overthrusted oceanic lithosphere and to erosion. Ni-rich
Jateritic mantles likely mainly developed during this period of extensive alteration of the peridotites.



This period is also marked by alkaline volcanism related to several hot spots that affect the Australia
plate, as exemplified by the Tasmantid chain in the Tasman Sea Basin, the Lord Howe volcanic chain
and the volcanic edifices along the Norfolk Ridge/Loyalty Ridge.

The Late Miocene (10 Ma) to Present period : extension, initiation of subduction, bulge-related defor-
mations and arc-ridge subduction/collision

The Latest Miocene is marked, to the east of the New Caledonia domain, by the initiation of the east-
dipping Vanuatu subduction zone. This zone of convergence, behind which the active North Fiji Basin
opened and along which part of the North Loyalty Basin (and other basins and features ?) was consumed,
appears to play a significant role in the Late Neogene evolution of New Caledonia and Loyalty Ridges,
as shown by (1) Late Neogene ridge-parallel to oblique extensional tectonics that affected the ridges, (2)
Quaternary faults, bulge-related Quaternary vertical motions of the Loyalty islands and southern part of
the New Caledonia Ridge, (3) Loyalty Ridge-Vanuatu arc interaction-related deformation and (4) shal-
low seismicity of relatively low intensity in the Grande Terre (intense seismicity, however, occurs in the
easternmost part of the Loyalty Ridge close to the active Vanuatu plate boundary).

Some geological aspects for the understanding of the New Caledonia biodiversity and
endemism

The problem of lands for refuge of the Gondwanian flora and fauna

The geology of the Grande Terre of New Caledonia indicates that atter the Cretaceous the Norfolk
Ridge/New Caledonia Ridge was below sea level up to the Late Eocene (or possibly up to the Middle
Eocene), thus for a period of about 20 Ma (from 65 to 45 Ma). Indeed, the Paleocene-Lower Eocene
pelagic limestones and cherts following the Upper Cretaceous fining-upward clastic sequence indi-
cate relatively deep water deposits. Presence of an island on the New Caledonia Ridge is established
since the Late Eocene. the size of which was larger than today since the d'Entrecasteaux Reef area,
the wide northern lagoon, the wide southern lagoon. as well as parts of the upper slope of the pres-
ent-day margins were probably above sea level. Other islands likely existed in the Late Eocene-Early
Oligocene, on the Lord Howe Rise, Fairway Ridge and Loyalty Ridge. Islands also existed in Late
Oligocene on the Chesterfield/Bellona zone. and in Late Miocene on the Loyalty Ridge. Thus, one
may infer that the Gondwanian fauna and flora were introduced in New Caledonia during or after the
Middle to Late Eocene.

If New Caledonia was not a refuge for the Gondwanian biodiversity, did other land -except
Australia- exist in the region before the Middle-Late Eocene ? This in turn poses the major question
concerning the nature of the plate boundary east of Australia before 45-50 Ma. If we consider (as pro-
posed by Veevers et al., 2000; Cluzel et al., 2001; Crawford et al., 2003; Schellart et al., 2006) that
a west dipping subduction continuously proceeded since that time during rifting and subsequent basin
spreading. therefore a volcanic arc must have been always active. This provides the possibility for the
building of an alignment of islands likely restricted in size east of the Norfolk-New Caledonia Ridge,
such as the present-day islands of the active Tonga or Vanuatu arcs.

The influence of the New Caledonian ophiolite

It is well known that the nature of the ultra basic ophiolitic nappe of New Caledonia plays an impor-
tant role in the floral endemism of the island. The peculiar speciation and diversification are driven
by the unusual type of ultra basic rock-derived soils rich in metallic elements and depleted in miner-
al salts. Most of the tlora living on lateritic soils is endemic. Today ultrabasic rocks and associated
soils only cover about one third of the island. The ophiolitic nappe constituting the top of the tecton-
ic pile of the Late Eocene orogen, it is likely that when it emerged the Grande-Terre island was fully
covered by the ophiolite. leading to species selection. However, the present-day ophiolitic nappe lacks
a complete crustal sequence (sheeted dike complex and matic rocks) and we do not know if the mafic
crustal sequence existed on the top of the ultramafic rocks or if it has been removed by erosion.
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An other point about the possible role of the ophiolitic nappe for the biodiversity is alkaline
hydrothermalism resulting from reactions between water and upper mantle rocks (serpentinization).
Recently (Pelletier et al., 2006) an extensive active alkaline hydrothermal field has been revealed by
2004 and 2005 swath mapping and scuba diving in the floor of Prony Bay which developed in the
large peridotitic massif at the southern tip of the Grande Terre, the “Prony aiguille” chimney was pre-
viously known (Launay and Fontes, 1985). Uncommon characteristics of this alkaline hydrothermal
system are similar (same high pH, same deposits of CaCo3 and Mg hydroxyde and same peridotitic
substratum) to those of the Lost City site recently discovered on the Mid-Atlantic Ridge (Kelley et
al., 2001) and which produces methane- and hydrogen-rich fluids serving as energy sources for
archaeal and eubacterial communities (Kelley et al., 2005). Such alkaline systems which derive from
hydration of the outcropping ultramafic rocks is interesting because it may share several characteris-
tics with hydrothermal environments at the beginning of life on Earth. The Prony Bay site is acces-
sible by scuba diving and thus may be of wide interest. It is possible that such other active or recent
hydrothermal sites exist in the present-day submerged portions of the remaining ophiolitic nappe
(parts of southeastern and eastern lagoons of the Grande Terre). Probably, such hydrothermal fields
already existed in the past since the Late Eocene emplacement of the ophiolitic nappe, and may have
played a first-order role in the evolution of the New Caledonian biodiversity.

Pleistocene sea level variation

The sea level has 100 Ka cyclic high and low stands since the last 0.9 Ma (Shackelton, 1987, 2000).
Low stands were 120-130 m below present-day sea level and high stands were sometimes 5 to 10 m
above present-day sea level. Such high amplitude and rapid variations may have significant effects
on the distribution of the New Caledonia marine biodiversity. Taking into account the slow subsi-
dence of the margins. the wide lagoon around the Grande-Terre with depths much lower than 120 m
has been largely emerged and submerged several times during the last million years. Detailed
bathymetry of the lagoon however suggests that lakes with brackish water existed during sea falls in
the deepest parts of the lagoon, the depths of the passes being generally shallower than that the lagoon
itselt (Dugas et al., 1980: Chevillotte et al., 2005). Lakes were likely in the relatively deep (60 m)
and closed northern lagoon (Collot et al., 1988), as well as in the southern lagoon as suggested by
25-35 m deep closed basins in front of the Pirogue river and east of the Mato Pass. The production
of maps at different times during the last cycles, especially during the last glaciation/deglaciation
period (last 125 ka). taking into account subsidence, sedimentation and detailed bathymetry of the
lagoon, barrier reef and passes may be useful to locate possible refuges through Late Pleistocene for
the species of the lagoon.
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Intreduction

The New Caledonia (NC) exclusive economic zone (EEZ) includes a large variety of oceanic and
continental coral reef formations. This geomorphological diversity provides a rich framework which
itself supports a large diversity of shallow modern habitats and communities. As a background to the
description of the marine check-lists published in this volume, we describe here for each of the main
coral reef complexes (bank, atolls. uplifted reefs, drowned reefs, fringing reefs, barrier reefs, patch
reefs), a review of their geomorphological diversity and genetic processes.

There is a long history of scientific research on the formations of NC coral reefs. First, datations from
corals from a variety of locations in uplifted and subtidal positions provided a general idea of the
intensity and timing of the dynaniic processes that resulted in the modern morphology (Dubois ¢t al.
1974: Collot et al., 1975, Coudray 1976; Debenay 1986; Carriere 1987). With the generalization of
drilling programs and the possibility to assess the vertical structures of a reef (succession of episodes
of reef growth), genetic processes have been locally refined (Coudray. 1976; Cabioch, 1988;
Degaugue-Michalsky 1993: Castellaro; 1993), especially around Grande-Terre (Cabioch 2001,
2003). Drilling provided a huge mass of information relevant to establish models of reef settlement
and development during the last interglacial ages in the Indo-Pacific region (Montaggioni, 2005).
However, drilling provides only point data, spatially limited, and inferences must be made for larger
spatial scales.

Synoptic data come with remote sensing observations, which include shipborne, airborne and space-
borne data. Using Landsat satellite images. Grande-Terre, Ile des Pins, d’Entrecasteaux, Loyalty and
Chesterfield reefs were recently mapped using the geomorphological typology proposed by
Andréfouét et al. (2006). The resulting atlas provides a quasi-exhaustive detailed two-dimension
(2D) view of modern NC reefs (Andréfouét & Torres-Pulliza, 2004) (Fig. 1, plate 3/1). Finally, multi-
beam acoustic data were collected between -20/-40 to -1000 m along the New Caledonia and the
Loyalty Ridges using the EM1002 echosounder of the R/V Alis (Pelletier et al., 2004). Data were
processed using the software CARAIBES TD (© IFREMER) (Flamand, 2006). Bathymetric multi-
beam data provided a 2D/3D vision of the outer slopes of several NC reef complexes (Flamand et al.,
2004). The internal structure provided by coring is not accessible, but marine terraces and faulting
became visible with the fine-resolution bathymetric data. These features helped drawing the evolu-
tion of the Grande-Terre barrier reef system (Flamand, 2006).

In this review, we use the synoptic exhaustive description provided by optical satellite images as the
primary guideline to describe the main NC reef complexes. 1n the Background section (next) we also
briefly describe the main forcing oceanographic. tectonic and eustatic processes occurring in the
region. Then, for each reef complexe. when the information is available by datations and coring, we
provide the current interpretation of the local dynamics across times. As much as possible, given the
existing data, we consider the 125 ka (1ka = 1000 years)-Present time-period. This period includes
the last interglacial period (125 ka, mean sea level 6 meters above present level), crosses the last gla-
cial maximum (at 23-20 ka, lower sea stands at around -120 m and beginning of the end of aerial
exposure for interglacial reefs), and eventually crosses the postglacial periods of rising (~20-6 ka).
quickly falling (~6-5.5 ka) and stable (~5.5 ka-Present) sea levels.
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Forcing processes and their significance for reef and lagoon modern morphologies

The three main axes of reef complexes: Chesterfield-Bellona, lle-des-Pins-Grande-Terre-
d’Entrecasteaux and Loyalty Islands.

New Caledonia EEZ’s tectonic framework is made of a succession of basins and ridges (Fig. 2). From
West to East, NC modemn reefs have for foundation the Chesterfield/Bellona plateau, the L.ord Howe
Ridge, the Fairway Ridge, the Norfolk Ridge (or New Caledonia Ridge in its northern part) and the
Loyalty Ridge. These ridges respectively support the Chesterfield banks, the Fairway banks and
drowned atolls, the Grande-Terre, lle des Pins, and d’Entrecasteaux reef complexes, and the Loyalty
uplifted-reefs and banks (Fig. 2). A prominent dynamic regional feature is the subduction zone
between NC and Vanuatu, where the -Australian plate dips underneath the Vanuatu arc-North Fiji
Basin microplates and Pacific Plate. The lithospheric deformation {bulge) before its dip explains the
uplifted reefs of Grande-Terre. Ile des Pins and Loyalty islands (Dubois er al., 1974).
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Figure 2: Morphology and main structures of the peri-caledonian domain. Modified from Flamand (2006).
Data compiled by Chardon & Chevillotte (2006). from Maillet ez of. (1983). Mignot (1984). Rigolot (1989),
Lafoy er al. (1995) and Dupont ¢r al. (1995).



Tectonics processes

Local equilibrium and differential motions (or movements) between subsidence and uplift explain
largely the modern reef morphology (Fig. 3). Differences in depth, or altitude, between 125 ka-old
reefs and post-glacial reefs highlighted the differential vertical processes. In a general way, subsidence
dominates around Grande Terre, although some parts (especially in southeast) have been subjected to
uplift (Cabioch er al., 1996). For instance, Cabioch (2001) shows that Amédée Reet subsided at a rate
of 0.14 mm.y! at least, while the reefs close to Nouméa, on the coast, subsided at 0.07 mm.y~.
Similarly, near Bourail, the subsidence is low (0.03 mm.y"') which explains the proximity to land of
the outer reef flat in this section of coast. The highest subsidence rate offshore explains the formation
of the vast and large Southwest and North lagoons. Therefore, offshore postglacial barrier reefs will
be also much thicker than coastal ones. The antecedent topography is located much deeper and is

more difticult to reach with coring techniques.
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Figure 3: Locations of cores drilled through New Caledonia coral reefs and neotectonic behavior of Grande-Terre and
Ile des Pins (moditied from Cabioch er al. 1996, Cabioch 2003).
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Uplift occurred during the last 125 ka in the South of Grande-Terre, around Yaté. providing terraces
at an altitude of up to 10m. Thus. postglacial reefs are narrow in this region. They are afso thin and
developed above an antecedent platform (reef or continental) which is at short vertical distance from
present sea-level (Fig. 4). lle des Pins has also been uplifted in the same way. Simultaneously to the
uphfting of the coast, the barrier reef of the south-east coast drowned (Dugas & Debenay 1978,
Cabioch er al. 1996), creating a very open and deep lagoon from Yaté up to about Port-Bougquet.

Yate and Ile des Pins uplifts reveal the beginning of the influence on Grande-Terre of the
lithospheric bulge of the Vanuatu subduction zone. Its influence had also strongly modeled the Loyalty
Ridge reefs. From South to North, Maré (+138 m) has just passed the top of the bulge, Lifou (+104 m)
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the Nouméa lagoon interred from core data {(modified from Castellaro et al. 1999, Cabioch et al. 1999 and unpublished data)

1s ascending the bulge, and Ouvéa and Beautemps-Beaupré are only partially uplifted, just starting the
process. Uplifting rates vary from +0.12 to +0.17 mm.y! in the last 125 ka. In contrast, Walpole is now
slowly drowning towards the subduction zone.

The amplitude of the hydro-isostatic readjustment induced by the sea-level rise of the last 23 ka fol-
lowing the last deglacial sea level rise depends on the underlying mantle viscosity. Consequently,
raised beach-rocks, emerged marine notches and abraded reef flats from O up to 2+0.5 m dated of mid-
Holocene characterize this process in New Caledonia (Cabioch ef al., 1989).

Antecedent topography

The antecedent topography and the type of substrate is one of the factors that explains modern reef geo-
morphology (Purdy, 1974; Cabioch, 2003; Montaggioni, 2005). Small-scale erosional or depositional
topographic features and hard surfaces (e.g. paleorivers, karstic basins, lava beds, previous reefs) are
suitable for reef-builders settlements. NC cores reveal that reef growth started late in the past postglacial
period, about around ~7.5-7 ka for the fringing reefs and 8.2 ka for Amédée Reef (Cabioch et al., 1995,
1996). This period was optimal in terms of temperature regimes and sea-level stabilization. In Grande-
Terre, settlements occurred on the southwest and southeast coasts, over both karstified 125 ka old reef
platform and over non-carbonated substratum. They occurred at different depths likely favored by an
energetic hydrodynamic regime. A variety of antecedent topographic forms (slopes, flat areas) were
colonized as soon as the substrates were flooded (Fig. 5). The Loyalty islands reefs are developing above
a substratum made of carbonate from Miocene to Quaternary, which were subsequently uplifted.
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Sea-level variations

The postglacial rate of sea level variations is a key parameter to understand reet modern morphology.
Obviously substratum need to be flooded before a reef can start growing, but after the initialization
has started, the speed of the sea-level rise and the type of living communities (fast or slow growing)
concur to provide a variety of reef-growth strategy (keep-up, catch-up or give-up, see Neumann &
Maclntyre, 1985) which may result in difterent reef morphologies for the same antecedent substrate.
The timing of the flooding and substrate availability explains the geometry and patterns of reef
development (Fig. 5). Between 125 and 23 Ka, sea level variations tollowed cycles of glacial-



interglacial periods. These dates correspond to maxima and minima respectively, with sea levels
between +4 to +6 m (125 ka) and around -120 m (20 / 23 ka) compared to present mean sea-level
(Waelbroeck et al. 2002). In New Caledonia, highest levels, up to +2 m, were reached at 5.5 Ka
(Fig. 6) due to the isostatic readjustment.

Paleo-oceanography

Sea Surface Temperatures (SST), salinity, nutrients, upwelling regimes, turbidity, atmospheric CO,,
circulation and hydrodynamic energy can contribute to explain the patterns of reef growth (Chappell,
1980; Davies & Montaggioni, 1985). Even though this is not completely demonstrated, the most
obvious oceanographic factor that can explain the late (8.2 ka) formation of postglacial reefs in New
Caledonia is SST (Cabioch, 2001). SST may not have been suitable for corals before that period.
Paleo-SST before 8 ka were probably similar to today’s SST at 30 degree South of latitude, which is
the modern limit of significant reef development. Alternatively, lack of suitable substrates can also
explain the youngest settlement of the New Caledonian reefs.

Specificity, diversity and extent of New Caledonia reef complexes

If we follow the typology of reef units proposed by Andréfouét et al. (2006) to map all reefs world-
wide, New Caledonia presents a high diversity of structures. This typology will be referred hereafter
as the “Millennium” typology, since it was designed for a remote-sensing based mapping project
called “Millennium Coral Reef Mapping project”.

The Millennium typology is a hierarchical scheme whose main nodes are provided Fig. 7 (plate 3/2).
The Millennium classes were designed to reflect, not just geological processes, but principally habi-
tat diversity for several applications. Thus, the terminology is specific to these applications
(Andréfouét et al., 2006), and may not match perfectly the usual geodynamic and geologic defini-
tions since it considers also hydrodynamic and biological factors. For instance, the word “drowned
recf” refer to a deep reef location, in contrast with nearby subtidal formations of the same type (e.g.
atoll. or barrier reef). The process involved (slow subsidence or quick tectonic event) is not known
most of the time.

The Millennium typology proposes a frame allowing consistent interpretation for reefs worldwide.
Generally, the interpretation, based only on remote sensing images, is clear and unambiguous.
However, highly-complex reefs and environments can be interpreted in different ways and there may
be more than one solution (see Balabio Island further). Grande-Terre was considered as a continent,
and not a continental island. Conversely, lle des Pins, Balabio, Yandé and Belep are classified as con-
tinental islands, since they are satellites of Grande-Terre. D’Entrecasteaux reefs were considered as
oceanic islands even if their basement could be partly of continental origin ridge. Within the
Millennium typology. since they don’t have a lagoon, Mare, Lifou. Tiga and nearby platform reefs
were considered as oceanic islands. In contrast, Ouvea, with its wide lagoon and uplifted rim and
islets was considered as an oceanic uplifted atoll.

Grande-Terre, lle des Pins, D’Entrecasteaux, Loyalty and Chestertield reefs provide 161 Millennium
classes (150 classes defined in Andréfouét & Torres-Pulliza 2004, plus 11 classes specific to
Chesterfield banks and atolls). NC reefs include both oceanic (D’Entrecasteaux, Loyalty and
Chesterfield) and continental reefs (Grande-Terre, He-des-Pins). In comparison, the continental east-
ern Papua New Guinea alone includes 180 classes. The oceanic French Polynesia includes 64 class-
es. In the Caribbean. the Meso-American Reef System which is the most developed and rich system.
includes 100 continental and oceanic classes. Thus, NC is clearly an area of high complexity, a hot-
spot of reef diversity. though it is not the most complex area.

The prominent, almost emblematic, feature of NC is its barrier reef. If we include the deeper south-
cast section from Poindimie to Yate, it is a 1500 km long system. The subtidal domain is a 1300 km
long system, from, clockwise. the “Corne Sud” till Poindimié. It is cut by deep passes though they
are not numerous. This is the longest stretch of barrier reef worldwide, since the Great Barrier Reef
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(GBR) in Australia is for most of its length a dense, or diffuse, matrix of platform reefs of various
sizes and shapes and not a linear barrier reef. Only the northern part of the GBR, the Ribbon Reefs.
have a morphology similar to NC barrier reef (Hopley, 1982).

The Millennium typology provides two main types of barrier reefs: outer shelf and intra-shelf barri-
er, both are found in NC. Intra-shelf barrier are continuous lines of reefs making a barrier in the
lagoon well separated from the outer shelf barrier, like the line of Bogota reefs north of Canala. These
two types of barrier reefs can be broken as (regular) barrier, multiple-barrier, imbricated-barrier,
coastal-barrier and fringing-barrier types. Except the later, all are found in New Caledonia. Multiple-
barriers are made of series of parallel reef tlats that are developed closed to each others and some
times connect together (see Guilcher, 1988). An imbricated-barrier is a section of barrier which is
turning around itself, thus changing completely the degree of exposure and the types of habitats, the
outer side turming to the inner side when bending. This configuration marks the termination of the
southern end of Récif de Cook, or the termination of Corne du Sud in the South lagoon. An imbricat-
ed-barrier can also be a barrier that terminates in the lagoon of a second separate barrier. This con-
figuration also occurs in Hienghene according to Andréfouét & Torres-Pulliza (2004) interpretation.
A coastal-barrier is an intermediate configuration between a (regular) barrier and a fringing reef, i.e.
there is no deep lagoon. but a shallow sedimentary terrace that clearly separates outer reef flats habi-
tats from tringing-like habitats. This contiguration is found in Bourail on the central-west coast. A
fringing-barrier is a section of barrier that harbors large islands. thus displaying tringing-type habi-
tats in an outer barrier environment. This is not present in NC (but see the case of Balabio Island in
the Continental Reefs section). but it occurs for instance in Palau, Mayotte and trequently in Papua
New Guinea and Solomon Islands. Examples of these barrier reef types are provided Fig. 8 (plate 3/3)
In contrast with other wide Indo-Pacific continental areas (Eastern Australia, Indonesia but especial-
ly Eastern Papua New Guinea), or oceanic areas with large shallow shelves (Fiji), the spatial organ-
ization of Grande-Terre reefs is not very diverse since it provides a onshore-offshore sequential zona-
tion of fringing-patch-barrier reefs for most of its perimeter. The wide south lagoon and the uplifted
lle des Pins provide some variations with more complex gradients of spatial organizations due to
higher abundance of patch reefs and wide shallow lagoons.

Surface areas of the main reef complexes of New Caledonia are provided Table 1. The inventory
shows that there are 8 times more lagoonal and sedimentary areas (~31300 km?) than reef areas
{(~4500 km?). Among the reef areas, 1/3 (1450 km?) comes from the Chesterfield-Bellona reef com-
plex. However, it is worth noting that most of this surtace includes drowned atoll rims and banks, and
not shallow areas of active biological construction. The lagoonal areas of Chestertield-Bellona
(~12200 km?). which are completely open to the ocean for the most part. also account for more than
1/3 of the total non-reef area (~31300 km?). Detailed assessment of reef surface, itemized per indi-
vidual reef types are available in Andréfouét & Torres-Pulliza (2004) at the exception of Chesterfield-
Bellona which were computed afterwards.



Table 1 : Surface areas and number of reef classes (sensu Millennium Mapping Project) of the main reef com-
plexes of New Caledonia. Barrier reefs include here, for simplification, atoll and bank peripheries. Total reef
area including only hard-bottom areas (forereefs, reef flats, reticulated areas, etc..). Non-reef areas include
lagoons (deep and shallow), terraces (deep and shallow), enclosed basins and passes. Land includes the main
land, uplifted land and islets. Grande Terre statistics include Balabio, Yandé and Belep continental islands. The
New Caledonia statistics include each reefs from each region, except Walpole, Banc de la Torche, Matthew and
Hunter. The number of Millennium classes includes the land classes (mainland, islets, etc.).

Barrier reefs Fringing Patch Total reef Non-reef Land Number of
reefs reefs reefs area area (km*)  Millennium
(km?) (km?) (km?) (km?) (km?) classes
D’Entrecasteaux 154.00 0.00 11.60 165.59 812.29 0.68 16
Chesterfield 132401 0.00 133.92 1457.93 12241.64 2.31 20
Loyalty 126.15 14768 0.50 27433 1037.61 1962 41 27
le Des Pins 104.12 10.82 13.68 128.62 37053  161.98 4
Grande Terre 1744.06 391.18 376.22 2511.47 16874.25 16641.77 108

New Caledonia  3452.34 549.68 53593 453794 31336.32 18769.15 162

Oceanic reefs: islands, banks, atolls, uplifted atolls, drowned reefs

Introduction

Oceanic reefs in New Caledonia includes a large variety of reef structures encountered on oceanic
islands (Maré, Lifou, Tiga, Nié, Dudun, Léliogat, Hua). banks (Beautemps-Beaupré., Astrolabe,
Petrie. Portail), atolls (most of D’Entrecasteaux reefs. Chesterfield and Bellona), uplifted atoll
(Ouvéa) and drowned reefs (between Chesterfield and Bellona atolls). The presence of a drowned rim
along the eastern perimeter of the Chesterfield and Bellona platforms justified that they were classi-
fied as atolls and not banks in the Millennium typology.

Chesterfield and Bellona

The two very large Coral Sea systems of Chesterfield and Bellona include intertidal structures on
their western and southern flanks. The deep patches that are at the limit of visibility in satellite images
of the deep lagoons may not be high relief patches. Instead, they are probably the top of low relief
mounds (Richer de Forges er al., 1988). High relief pinnacles occur in Chesterfield, interpreted as the
possible signature of karstic processes by Degauge-Michalski (1993). The eastern drowned paleo-rim
systems are well visible on remote sensing imagery, showing drowned reef flats cut by passes.

The Chesterfield/Bellona are supported by five guyots (drowned atolls) that constitute the northern and
oldest volcanoes along the Lord Howe hotspot track (Missegue & Collot, 1987). Volcanic activities
possibly took place in the Late Oligocene time (28 Ma) when the Australian plate and the western side
of the Lord Howe ridge moved above a hot-spot. The thickness of the carbonate layers are 200-300 m.
Drilling till -14m on the inner slopes and -9m on the reef flat, the limit between 125 ka-Pleistocene/
Holocene reefs was still not reached. However seismic data suggest that this limit is 2 to 3m below the
lagoon floor (40 to 60 m depth), and 7 m along the shallower inner slope. The origin of the antecedent
rim-like structure that support the Holocene reefs is not elucidated and the different scenario are dis-
cussed in Degauge-Michalski (1993, p.190 and 198). Holocene reef growth as interpreted from cores
data reveal that vertical growth was initiated around 6 ka, and stopped around 3.5 ka. Horizontal growth
started shortly after the definitive sea level stabilization around 3000-2500 years B.P. The sequences
of postglacial reef formation is described by Degauge-Michalski (1993) from cores drilled in the south
central part of Bellona, near the “Caye de I’Observatoire”, in the southern tip of the Bellona atoll,
and from the southern tip of Chesterfield atoll, around Loop islet. Subsidence rates were estimated at
0.1-0.15 mm.y"', slightly higher than d’Entrecasteaux and the west coast of Grande-Terre.
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D’Entrecasteaux

D’Entrecasteaux reefs supported by the northern extension of the NC ridge is the complex of reefs,
including atolls and banks, separated from Grande-Terre by the 600-800 m deep “Grand Passage”
(Collot et al., 1988a).

D’Entrecasteaux reefs are arranged in three parallel ridges (Collot ez a/, 1988b). The main structures
are Huon and Surprise which are two 60 m deep-lagoon atolls supported by a central NW-SE trend-
ing ridge of ultramafic rocks in the extension of the eastern ridge of the Grand Lagon Nord . East of
Huon, the shallow atolls from the Guilbert’s group are supported by the northern end of a ridge which
may include ultramafic rocks and thin imbricate slices of oceanic crust. West of the Huon-Surprise-
Pelotas ridge, the Portail atoll is supported by a small N140°E ridge. Postglacial reefs have
established upon antecedent karstified atoll structure around 6 ka. Drillings were performed on
Surprise and Huon atolls on the inner slopes and reef flats. On Huon atoll, the limit between 125 ka-
Pleistocene/Holocene reefs is at -7.90 m. On Surprise, the limit was not reached, but neo-tectonic
processes may have occurred, putting the actual limit deeper (Degauge-Michalski 1993 p. 191). For
Huon, assuming a sea level at 5 m higher than present around 125 ka. this provides a subsidence rate
of 0.1 mm.y"!, which is comparable to Grande-Terre rates (Degauge-Michalski 1993) and slightly
lower than Chesterficld and Bellona’s atolls.

Loyalty

We include in the Loyalty reefs all the reefs supported by the Loyalty Ridge, from Maré€ up to Petrie
Reef. The largest islands are the uplifted Pleistocene carbonate platforms of Lifou and Maré. Several
small islands dot the ocean between Maré and Lifou (Nié, Dudune, Léliogat, Hua and Tiga). The
largest of them is Tiga. The geomorphological diversity of these islands is low, since they mostly
have fringing slopes and narrow fringing reef flats. Maré and Lifou also display small shallow
lagoons. Northward, the complexity increases with Quvea, a partially uplifted atoll. and the suite of
banks that include Beautemps-Beaupré, Astrolabe and Petrie reefs.

Loyalty islands have been the focus of many geodynamic and geological studies. The Australian plate
where are located the New Caledonian (a part of the Norfolk) and Loyalty ridges is subducting under-
neath the Pacific plate. This subduction induces a bulge of the Australian plate, that culminates in the
Loyalty islands (Dubois et al., 1973, 1974). The various degree of uplift between islands and degree
of terrace inclinations in Maré (Carriere,1987), due to the lithospheric flexure before the Vanuatu sub-
duction zone provided an indirect way to measure and model the dynamics of this zone.

Walpole, Banc de la Torche, Matthew, Hunter

These four systems from the southern part of NC EEZ are presented together due to their extremely
simple geomorphological structure, mapped with only one Millennium class. However their origins
largely differ (uplifted reefal plateau, drowned atoll and active volcanoes).

Walpole island, located south of Maré and supported by the Loyalty ridge, is a 3 km-long and 200 to
500 m-wide reefal plateau which culminates at 70 m altitude and is surrounded by vertical cliffs cut by
notches. A narrow reef terrace culminating between +4 and +8 m is located at the bottom (foot) of the
cliffs. This island displays a succession of Pleistocene reef terraces due to the combination of eustatic
sea level variations and tectonic movements induced by the bulge. The narrow reef terrace from +4 to
+8 mis 125 ka-old while the surface of the plateau is probably older than 500 ka (dating by L. K. Ayliffe
in Cabioch & Genthon, 2002). Multibeam bathymetric map. achieved in 2002 (Cabioch et al., 2003),
reveals several submarine platforms. probably corresponding to low sea levels, and several landslides,
probably induced by the location of the island on the bulge near the subduction zone.

The Banc de la Torche, located south of Ile des Pins. is a 120 m high and 5 km wide circular shoal. Its
summit corresponds to a tabular plateau reaching 32 m depth. partly topped by a few meters high annu-
lar ring. Thus, it may be a drowned atoll (Flamand, 2006).

Matthew and Hunter are active volcanoes in the southernmost segment of the Vanuatu arc. They are
located on the Pacific Plate.



Continental reefs: islands, fringing, barrier and patch reefs

Introduction

The continental reefs of New Caledonia offer the largest diversity of reef formations, explained by
the diversity of environmental forcing. Following geomorphologic criteria, the Millennium typology
separates the lagoons, and the fringing, barrier and patch reefs. Four islands (lle des Pins, Balabio,
Yandé and Belep) were considered separately due to their distance to the main land and respectable
sizes. They were classified as continental islands, i.e. islands around the Grande-Terre “continent”.

Grande-Terre reef diversity is variable depending on the considered sector. Clockwise, these are the
north, northeast, southeast, southwest, central-west and northwest sectors. Each has its own particu-
larity. The North sector is characterized by a very wide lagoon (Grand Lagon Nord) bounded by a
continuous barrier reef (split between the Récif des Frangais and Récit de Cook) but depleted from
patch reefs. Balabio and Belep islands are found here. The northeast sector, from Amoss Pass down
to Houailou Pass has a narrow lagoon bounded by an intertidal barrier reef. In the southeast sector,
the barrier reet becomes progressively subtidal and drowned and the lagoon gets wider. The south-
west sector includes Ile des Pins and the highly-complex and wide southwest lagoon with numerous
fringing and patch reef systems with different hydrodynamic exposure. The Millennium typology
separates the oceanic, intra-seas and lagoonal patch and fringing reefs. Thus, highest reef diversity is
tound in this southwest sector. The central-west sector is characterized by coastal barrier reefs with-
out deep lagoons but with large sedimentary shallow terraces. North of Népoui, the northwestern sec-
tor provides deeper lagoons bounded by continuous barrier reefs with large enclosed basins. and large
lagoonal fringing reefs and patch reets.

Balabio, Yandé and Belep

These three islands are found in the north lagoon. Balabio displays the widest formations in the con-
tinuity of the bended, imbricated Cook Reef south section. The habitat zonations and navigation
channels justify the classification of Balabio reefs as a coastal barrier reef. Another possible interpre-
tation could have been to consider Balabio reefs as the prolongation of the south Cook Reef merging
with the fringing system of Balabio. Thus, the Balabio area would be classified as an imbricated
fringing-barrier structure. This interpretation was eventually discarded because of the presence of a
deep channel east of Balabio. Balabio has very large sedimentary terraces dominated by seagrass
beds. Narrower fringing reefs and coastal barriers are found on Belep on Yandé. Yandé has a reticu-
lated terrace on its southwest side.

Ile des Pins

Ile des Pins exhibits a large diversity of reefs, with gradients of exposure. distance to the shores and
depth, with deep and shallow lagoons.

The system is dominated by two types of barrier reefs: an outer barrier reef system in the northwest
(Jaré, Titia and Kuru Reefs), and two structurally contrasted coastal barrier reefs in the west and south
sections. The Kangé Reef (west) has a wide shallow terrace dotted with numerous small patch and
linear reefs. Large lagoonal patch reefs are found in the northwest lagoon. The vicinity of Ile des Pins
includes several oceanic patch reef systems (e.g. Nokanhui. just north of the Banc de la Torche, and
the Merlet reef system) as well. Finally, steep fringing slopes are on the oceanic east side.

The contrast between steep oceanic east slope and wide western terrace is an evidence of the influ-
ence of the lithospheric bulge on the island. The Pleistocene reef system was uplifted and tilted, but
appears stable since 120 ka (Launay, 1985). Subsidence and uplift are in equilibrium in this part of
New Caledonia, but the subsidence dominates offshore southeastward (Cabioch et al., 1996). This
explains the morphology of Nokanhui reefs, and the presence in this direction of a small 20 m-deep
bank and then the Banc de la Torche.




Grande-Terre

The reefs surrounding Grande-Terre are the most extensive and are by far the most studied. We detail
hereafter the barrier, fringing and patch reef complexes.

Barrier reefs

The outer barrier reef system is made of four different types of Millennium-type barrier reefs (regu-
lar, imbricated, coastal, multiple) (Fig. 8, plate 3/3). The barrier reef has been drilled in several loca-
tions around Grande-Terre (Fig. 3) (Cabioch ez al., 2001, 2003). The deepest core reaches more than
220 m at Ténia (Coudray, 1976). More recently, cores were performed in Amédée Reef (south-west
coast) and in Kendec reef (north-west reef) (Cabioch et al., 2004). Additional cores were recovered
at Ténia (Cabioch et al., 2004). Data show that the barrier reef has been constructed layers by layers
during the different episodes of reef accretion and sea level variations during Quaternary times.
Drowned terraces have been mapped all along the barrier reef slopes using multibeam data. Deep and
wide marine terraces found along the slopes suggest reef flat formations (vertical catch-up growth
followed by horizontal growth when sea level is reached) during high sea level stands anterior to the
postglacial period (Flamand, 2006). Deepest terraces are interpreted as the oldest. Flamand (2006),
in a detailed analysis of the slopes morphology, highlights five groups (T1 to T5) of few decameter
width terraces. These five groups provide terraces in the -20 to -50 m, -50/-55 to -70/-75 m, -60/-70
to -85/-95 m, -95 to -105 m and -100 to -115/-120 m depth range (Fig. 9, plate 3/4). The vertical evo-
lution of the largest terrace T3 (-60/-70 to -85/-95 m) reveals that the barrier reef is segmented, as
previously observed in the fringing reefs (Cabioch, 1988), in blocks with independent vertical
motions created by three groups faults striking N110°E. N-S, and N70°E. The datation of these ter-
races and the correspondence with reef flat cores sequences is a work in progress that requires sev-
eral hypotheses on subsidence rates, timing of high sea-levels, tectonic influences and homogeneity
of reef growth rates (Flamand 2006). If the preliminary analysis is confirmed, it appears for instance
that T3 was created around the marine isotopic stage 11 (~408) ka.

The modern shallow barrier reef is generally made of a high-energy outer reef flat that contrasts with
a sedimentary back-reef terrace with or without presence of pinnacles on the inner slopes. This is the
dominant factes of the southwest and north barrier reef. However, several reticulated terraces and
basins probably from karstic origins (dissolution by aerial exposure of carbonate forms during period
of low sea levels periods resulting in a rugose substrate) are adjacent to the reef flats and provide shal-
low segments of much higher structural complexity (for instance Tetembia, Gatope or Koumac Reefs).
Variations occur along the barrier reef bounding the Grand Passage in the north which is drowned and
partially imbricated, and fragmented on its eastern section. The north section of Cook Reef is frag-
mented, with numerous sections of subtidal reef flats. The tip of Grand Récif Sud, i.e. the most south-
ern barrier reef, is also imbricated) and provides a specitic inner-outer zonation with larger protected
outer slopes. The largest extent of the south lagoon is due to faster subsidence rates. Subsidence rates
in the far south is not exactly known but cores suggest a 0.14 mm.y"' rate at Amédée Reef. Further
south of Ile des Pins, in Nokanhui and Banc de la Torche area, subsidence rates might be higher.

The shallow central western coastal barrier reefs between Moindou and Kone are also rich in reticu-
lated and linear intermediate formations. The absence of lagoon, and the short distance between the
outer reef and the coastline in this part of New Caledonia is explained by a lowest (double) rate of
subsidence (0.03 mm.y™'). Slow subsidence also explains why 125 ka-Pleistocene reefs are still visi-
ble above sea level in the present days in this area (e.g. Vert Islet in Bourail: Degauge-Michalski
1993; Cabioch er al. 1996).

The eastern barrier reef is partly multiple (double), partly drowned. In addition, alignments of
lagoonal patch reefs could be also interpreted as barrier reef formations if they were more continuous
(St Laurent Reef, offshore Canala). Coudray (1976, Fig. 23) provides several explanations for the
presence of intra-lagoon barrier (e.g. Bogota Reef) or multiple barrier reefs (e.g. outer barrier otf Thio



and Poindimié) that are parallel to the coastline. First, reef growth may occur on opposite directions
due to strong hydrodynamic on both faces of the reefs. Inner spur-and-grooves systems are present
on inner sides of barrier reefs offshore Port-Bouquet confirming partly this hypothesis (pers. obs.).
However, due to the size of the parallel structures, other most likely scenarios present the inner reefs
as older reefs. Installation of younger, outer reefs have occurred parallel to older reefs due to a com-
bination of subsidence. sea level variations and local tectonics processes that have locally created
new parallel substratum for coral colonization in a stepping stone fashion.

The south tip of the eastern barrier reef is drowned. Optical remote sensing does not provide details
on these deep structures below twenty five meters, but acoustic multi-beam data allows analyzing its
detailed morphology and how this part of the barrier reef as evolved under the local tectonics and
morpho-structural constraints. From Ouinné Pass to La Havannah Pass, the submerged barrier reef
strikes to the N150°E. The eastern barrier reef has been mapped continuously from the lagoon to the
open ocean just north of La Havannah Pass and southeast of Goro. Multibeam data revealed the struc-
ture of a N150°E striking ridge between -20 m and -100 m depth called the Coétlogon Bank (Fig. 10,
plate 3/5). The western slope is wider than its eastern counterpart. Several escarpments and numer-
ous terraces have been recognized along these slopes (Flamand. 2006). Five terraces occur on the
eastern slope. and three on the west. Assuming these terraces are synchronous, this dissymmetry sug-
gests a 5-10m-amplitude northeastward tilt of the structure (Fig. 10. plate 3/5). Even if this drowned
ridge related structure has been only mapped locally, one can expect that it may extend northward.

Fringing reefs

The variety of coastal environments around Grande-Terre and Ile Ouen has provided a large number of
fringing configurations. They are found in oceanic, intra-seas, lagoonal, bay and coastal barrier reef
environment. High-energy fringing reefs are found on the southeast coast, exposed to the ocean. In Voh,
Pam, Pouébo and La Foa they make very large low energy terraces dominated by seagrass beds and bor-
dered by mangroves. [n Néhoue Bay and Port-Bouquet Bay, satellite images reveal reticulations.

The figure 4 summarizes the different morphologies and settlement-growth sequences observed in
the various drilling sites around Grande Terre. The drilling sites around Yaté provided cores from
uplifted areas. The foundation of Holocene reefs consists in 125 ka-reefs (Ricaudy Reef. near
Nouméa) or non-carbonate substratum (Pouébo). The horizontal growth and type of facies (coral-
coralline-sediment matrix) of the forereef depends on the degree of hydrodynamic energy of the sites
(Cabioch, 1988; 2003 ; Cabioch er al., 1995).

Patch reefs

The patch reefs around Grande-Terre are found in oceanic, intra-seas and lagoonal environment. They
vary widely in size and habitat zonations. The richest areas are the southwest lagoon, and between
Ile des Pins and Grande-Terre. In the north and east lagoons, patch reefs are also abundant, especial-
ly between Kaala-Gomen and Koumac, and next to Borindy.

Patch reefs are often ellipsoids and organized as alignments parallel to barrier reefs (e.g. N130°E
directions near Nouméa). However, in the south lagoon, the shapes and directions vary significantly.
The subtidal topography visible in satellite images show that intertidal lagoonal path reefs are con-
nected by large common foundations and rims. This suggests similar structures than the faroes visi-
ble in Maldives atoll lagoons, where subaerial exposure of antecedent platforms have created new
karstic topography available for colonization and growth during the Holocene (Purdy & Bertram
1993). This interpretation is consistent with seismic reflection profiles collected in the south lagoon
(Dugas et al. 1980) and with the timing of sea level variations. Sea-level variations amplitude during
the last interglacial (125 ka). subsidence rates estimated in Amédée Reef and present average depth
of the south lagoon (~20m) show that the submergence time of the lagoon was limited and aerial
exposure frequent (Dugas et al., 1980, Chevillotte ef al. 2005).
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Lagoonal patch reefs have been drilled at Maitre, Larégnere and Mba islest near Nouméa. Cores per-
formed in this reefs reveal that the modern reef (or Holocene reet) is particularly thin and cap the 125
ka reef. The old Pleistocene reefs are constituted by reefal sediments rich in molluscs, foraminifers
and algae (Castellaro, 1999).

Conclusion

This review of New Caledonia reef structures is original since it comes from a unique synthesis of
three different data sources. Remote sensing precisely shows, in a continuous 2D-field, the extent,
diversity and complexity of reef geomorphological features. In addition, drilling and multi-beam data
provide the 3D structure and help defining the dynamics of the system since the last interglacial, the
time period we have considered here.

The review highlighted the high diversity of morphologies and processes that occur in New
Caledonia EEZ waters. Considering the artificial nature of EEZ boundary, NC is not the most com-
plex areas in the world in terms of reef diversity. but it is one of the most complex, and its paleo-
dynamics is certainly one of the most studied worldwide.

Our goals were to present here the background of the rich biodiversity of New Caledonia coral reefs.
We make here a first cut considering only the geomorphological units and their diversity in terms of
structures and processes. But it would be necessary to also provide a description of the diversity of
habitats found in the lagoons and reefs to finish the description of this background. This is a work in
progress, also combining remote sensing and in situ data. Coral and algal communities are also an
essential piece to solve the puzzle of reet formations in New Caledonia. Data on occurrences of
paleo-communities. compared with modern communities, are essential for understanding the dynam-
ics of the system. Further description of reef habitats and communities, both modern and fossil. and
their comparisons are yet to be provided. but they will achieve in the future the description of the
marine diversity described in this volume.

Acknowledgements

The data used for this compilation comes from a variety of sources. The Millennium Mapping Project is a joint project
between University of South Florida and IRD, funded by NASA. Drilling operations have been funded by IRD and core
data analyses by IRD, CNRS and CEA. The CNRS / INSU ECLIPSE (Environnement et CLImat du Passé :hiStoire et
Evolution) program funded the project *“ Effet des variations climatiques sur la structuration des grands systémes récifaux
lors des derniers studes interglaciaires du Quaternaire : exemple de lu Nouvelle-Calédonie”. The ZONECO program has
funded the acquisition of multibeam data.



REFERENCES

ANDREFOUET S. & TORRES-PULLIZZA D. (2004) Atlas des récifs coralliens de Nouvelle-Calédonie.
IFRECOR Nouvelle-Calédonie, IRD, Nouméa, Avril 2004, 26 p + 22 planches.

ANDREFOUET S., MULLER-KARGER FE., ROBINSON J A., KRANENBURG CJ., TORRES-PULLIZA
D., SPRAGGINS S.A. & MURCH B. (2006) Global assessment of modern coral reef extent and diversity
for regional science and management applications: a view from space. Proceedings of 10th International
Coral Reef Symposium (ICRS ‘04). CD-ROM.

BARD E.. HAMELIN B., ARNOLD M., MONTAGGIONI L.F., CABIOCH G., FAURE G. & ROUGERIE FE.
(1996) Deglacial sea level record from Tahiti corals and the timing of global meltwater discharge. Nature,
382: 241-244.

CABIOCH G. (1988) Récifs frangeants de Nouvelle-Calédonie (Pacifique sud-ouest). Structure interne et
influences de I'eustatisme et de la néotectonique. Univ. Provence (ed.), Aix en Provence : 291 p.

CABIOCH G.,THOMASSIN B .A. & LECOLLE J. (1989) Age d’émersion des récifs frangeants holocénes de
la «Grande-Terre» de Nouvelle-Calédonie (SO Pacifique) ; nouvelle interprétation de la courbe des niveaux
marins depuis 8000 ans BP. C. R. Acad. Sci. Paris, (11), 308 : 419-425.

CABIOCH G., MONTAGGIONI LF. & FAURE G. (1995) Holocene initiation and development of New
Caledonian fringing reefs. South-West Pacific. Coral Reefs, 14 : 131-140.

CABIOCH G..RECY J.. JOUANNIC C. & TURPIN L. (1996) Contrdle environnemental et néotectonique de 1’éd-
ification récitale en Nouvelle-Calédonie au cours du Quaternaire terminal. Bull. Soc. géol. France, 167 : 729-742.

CABIOCH G. (2001) Synthese scientifique : “Croissance récifale postglaciaire dans le Pacifique occidental et
central - exemples de la Nouvelle-Calédonie. du Vanuatu ct de 1a Polynésie Frangaise™. Perspectives scien-
tifiques : “Détermination des facteurs & Iorigine de I'arrét de la croissance des récifs indo-pacifiques lors
de la derniere déglaciation - Exemple des récifs ennoyés des Marquises et de Madagascar et cas particuliers
des récifs de Nouvelle-Calédonie et du Vanuatu”. Mémoire d’Habilitation a Diriger des Recherches (Aix-
Marseille Ty : 125 p.

CABIOCH G. (2003) Postglacial reef development in the South-West Pacific : case studies from New
Caledonia and Vanuatu. Sedimentary Geology. 159 : 43-59.

CABIOCH G. & GENTHON P. (2002) Aspect et contexte géologiques d’un plateau corallien soulevé. In:
SAND C. : «Walpole, Ha Colo, une ile de I'extréme archéologique et histoires». Les Cahiers de I’archéolo-
gie en Nouvelle-Calédonie, 14 : 21-28.

CABIOCH G., BUTSCHER J., CORREGE T., GENTHON P., LE CORNEC F., OURBAK T. & VARILLON
D. (2003) Cartographie par sondeur multifaisceaux et dragages autour de Walpole et Banc de I’Ome
(Nouvelle-Calédonie) a bord du N.O. IRD «ALIS« (28 février au 7 mars 2003). Rapports de mission,
Sciences de la Terre, Géologie - Géopliysique, Centre de Nouméa, n® 51 : 18 p. + annexes.

CABIOCH G., CAMOIN G. CHAZOTTES V.. DALMASSO H.. FRANK N., LACROIX G..
MONTAGGIONI L., PAYRI C., PICHON M., RICHET R., SEMAH AM. & THOUVENY N. (2004)
Projet ECLIPSE, “Environnement et CLImat du Passé : hiStoire et Evolution™ Effet des variations clima-
tiques sur la structuration des grands systémes récifaux lors des derniers stades interglaciaires du
Quaternaire : exemple de la Nouvelle-Calédonie. Assises de la recherche dans le Pacifique, Nouméa.
Nouvelle-Calédonie, 24-27 Aot 2004. résumé : 304-305.

CARRIERE D. (1987) Enregistrement sédimentaire, diagénétique et morphologic d’un bombement lithosphé-
rique sur Iatoll soulevé de Maré, Archipel des Loyauté, Nouvelle-Calédonie. C. R. Acad. Sci. Paris. (1.
305 : 975-980.

CASTELLARO C. (1999) Reconstitutions paléoclimatiques et paléoenvironneinentales a 1I'Holocéne et au
Pléistoceéne terminal en Nouvelle-Calédonie et aux Seychelles (région indo-pacifique) : I’enregistrement
par les coraux. These Doct. Univ. Provence. Marscille, pp. 1-212.

CHAPPELL J. (1980) Coral morphology. diversity and reef growth. Narure, 286, 249-252.

CHARDON D. & CHEVILLOTTE V. (2006) Morphotectonic evolution of the New Caledonia ridge (Pacific
Southwest) from post-obduction tectonosedimentary record. Tectonophysics, 420 : 473-49] .

CHEVILLOTTE V., DOUILLET P.. CABIOCH G.. LAFOY Y., LAGABRIELLE Y. & MAURIZOT P. (2005)
Evolution géomorphologique de 1'avant-pays du Sud-Ouest de la Nouvelle-Calédonie durant les derniers
cycles glaciaires. C. R. Géoscience. 337 : 695-701.




48

COLLOT 1.Y.. MISSEGUE F., MONZIER M. & CAMPILLO R. (1975) Etudes géomorphologiques et grav-
imétriques de I’archipel des Loyauté. Rapport ORSTOM, Nouméa: 36 pp.

COLLOT 1.Y., MISSEGUE F.. EISSEN J.P. & RIGOLOT P. (1988 a) Carte bathymétrique de la région du
Grand Lagon Nord de 1a Nouvelle-Calédonie et des récifs d’Entrecasteaux. Carte au 1/500 000, édition
ORSTOM 1988.

COLLOT J. Y., RIGOLOT P. & MISSEGUE F. (1988 b) Geologic structure of the northern New Caledonia
Ridge, as inferred from magnetic and gravity anomalies. Tectonics, 7 : 991-1013.

COUDRAY J. (1976) Recherches sur le Néogéne et le Quaternaire marins de la Nouvelle-Calédonie.
Contribution de I’étude sédimentologique a la connaissance de I’histoire géologique post-éocéne de la
Nelle-Calédonie. Expéd. frangaise sur les récifs coralliens de Nelle-Calédonie, Fond. Singer-Polignac,
Paris, 8 : 1-276.

DAVIES PJ. & MONTAGGIONI L F. (1985) Reef growth and sea-level change: the environmental signature.
Proc fifth Int. Coral Reef Congr., 3 : 477-511.

DEBENAY J.P. (1986) Un modele de lagon actuel transposable a des paléoenvironnnements récifaux : le lagon
sud-ouest de Nouvelle-Calédonie. C. R. Acad. Sci. Paris, (I), 303 : 63-66.

DEGAUGUE-MICHALSKI F.-M. (1993). Croissance et évolution d’édifices récifaux du Pacifique occidental
(Nelle-Calédonie, Chesterfield) a I’Holocéne et au Pléistocéne. Thése Doct. Univ. Aix-Marseille I, 227 p.

DUBOIS J., LAUNAY J. & RECY J. (1973) Les mouvements verticaux en Nouvelle-Calédonie et aux iles
Loyauté et I'interprétation de certains d’entre eux dans 1'optique de tectonique des plaques, Cah. ORSTOM,
sér. Géol., 5 : 3-24.

DUBOIS J.. LAUNAY J. & RECY J. (1974) Uplift movements in New Caledonia - Loyalty islands area and
their plate tectonics interpretation, Tectonophysics, 24 : 133-150.

DUGASF. & DEBENAY J.P. (1978) Interférences des failles-flexures littorales et de 1’érosion karstique sur les
constructions coralliennes : le lagon de Nouvelle-Calédonie. C. R. Acad. Sci. Paris, (D), 287 : 1091-1094.

DUGAS F.. VILLE P. & COUDRAY J. (1980) Etude sismique du lagon Sud-Ouest de la Nouvelle-Calédonie
{Sud-Ouest Pacifique). Paléomorphologies successives et comportement au Quaternaire supérieur du lit-
toral de I’ile. C. R. Acad. Sci. Paris, (D), 290 : 963-966

DUPONT J., LAFOY Y.. PAUTOT G.. LE SUAVE R., CLUZEL D., MISSEGUE F., GRANDPERRIN R.,
HENIN C., VOISSET M.. DURANT SAINT OMER L., GAUTHERON L.. BUTSCHER J.. MOLLARD
L. & RAKOIA M. (1995) Etude morphostructurale de la zone sud des rides Nouvelle-Calédonie et Loyauté
(Zone Economique Exclusive de Nouvelle-Calédonie, Pacifique Sud-Ouest). C. R. Acad. Sci. Paris, 320 :
211-218.

EDWARDS R.L..BECK W.J..BURR G.S., DONAHUE D.J., CHAPPELL JM.A., BLOOM A L., DRUFFEL
ERM. & TAYLOR, F.W. (1993) A large drop in atmospheric 14C / 12C reduced melting in the Younger
Dryas. documented with 230Th ages of corals. Science, 260 : 962-968.

FLAMAND B. (2006) Les pentes externes du récif barriére de lu Grande Terre de Nouvelle-Calédonie : mor-
phologie, lithologie, conirdle de la tectonique et de I'eustatisme. These de I’Université de Bretagne
Occidentale, 240 pp + volume annexe et cartes.

FAIRBANKS R.G. (1989) A 17,000-year glacio-eustatic sea level record: influence of glacial melting rates on
the Younger Dryas event and deep-ocean circulation. Nature. 342 : 637-642.

FLAMAND B.. PELLETIER B., CABIOCH G. & LAGABRIELLE Y. (2004) Morphologie des pentes
externes du récif barriere de Nouvelle-Calédonie : Contréle de |’eustatisme et de la néotectonique. Assises
de la Recherche Francaise dans le Pacifique, 24-27 aout 2004, Nouméa, Nouvelle-Calédonie. Résumés des
comniunications scientifiques p. 266.

GUILCHER A. (1988). Coral reef geomorphology.J. Wiley & Sons, Chichester, New York, 228 pp.

HOPLEY D. (1982) The geomorphology of the Great Barrier Reef : Quaternary development of coral reefs. J.
Wiley & sons (ed.) : 1-453.

LAFOY Y., DUPONT J., MISSEGUE F,, LE SUAVE R. & PAUTOT G. (1995) Effets de la collision «ride des
Loyauté-arc des Nouvelles-Hébrides» sur la terminaison sud de I’ensemble «Nouvelle-Calédonie-Loyauté».
C.R. Acad. Sci. Paris, (IIa), 320 : 1101-1108.

LAUNAY J. (1985) Paléoniveaux marins et néotectonoque & I’ile des Pins (Nouvelle-Calédonie). Géologie de
la France, 1 : 77-81.



MAILLET P., MONZIER M., SELO M. & STORZER D. (1983) The d’Entrecasteaux zone (South West
Pacific). A petrological and geochronological reappraisal. Marine Geology, 53: 179-197.

MIGNOT A. (1984) Sismo-stratigraphie de la terminaison Nord de la ride de Lord Howe : évolution géody-
namique du S.W. Pacifique entre I’Australie et la Nouvelle-Calédonie. Thése Dr. : Géol. : Univ. Paris VI,
205 pp.

MISSEGUE F. & COLLOT }.-Y. (1987) Etude géophysique du plateau des Chesterfield (Pacifique sud-ouest).
Résultats préliminaires de la campagne ZOE 200 du N/O Coriolis. C. R. Acad. Sci. Paris, (I1), 304 : 279-
283.

MONTAGGIONI L F. (2005) History of Indo-Pacific coral reef systems since the last glaciation: Development
patterns and controlling factors. Earth-Science Reviews, 71 : 1-75.

NEUMANN A.C. & MACINTYRE I. (1985) Reet response to sea level rise : keep-up, catch-up or give-up.
Proc. fifth Int. Coral Reef Congr., 3, 105-110.

PELLETIER B., PERRIER ]., JUFFROY F., FLAMAND B., PANCHE ].-Y. & GALLOIS F. (2004)
Cartographie systématique par sondeur multifaisceaux des pentes externes du récif barriére de la Grande-
Terre et des Iles Loyauté, Nouvelle-Calédonie. Assises de la Recherche Francaise dans le Pacitique, 24-27
aout 2004, Nouméa, Nouvelle-Calédonie. Résumés des communications scientifiques p. 271-272.

PELLETIER B., PERRIER J. & FLAMAND B. (2002) Cartographie au sondeur multifaisceaux des pentes
externes du récif barriére de la Province Nord de Nouvelle-Calédonie. Campagne Province Nord 1, cote Est,
de la passe de Thio a la passe de Balade 24 juillet au 1 aoiit 2002. Rapport Final. 16 p.. 9 cartes AO en
planches hors texte et | CDROM.

PURDY E.G. (1974) Reet configurations: Cause and effect. In: Laporte LF (ed) Reefs in Time and Space.
SEPM Spec. Publication 18 : 9-76.

PURDY E.G. & BERTRAM G.T. (1993) Carbonate Concepts from the Maldives, Indian Ocean. American
Association of Petroleum Geologists, Studies in Geology. No. 34. 56p.

RICHER DE FORGES B., CHEVILLON C., LABOUTE P., BARGIBANT G., MENOU J. L. & TIRARD P.
(1988) La campagne CORAIL 2 sur le plateau des «les Chesterfield (N.O. Coriolis et N.O. Alis. 18 juillet
au 6 aoiit 1988). Rapp. Sciences et Ttechniques ORSTOM, Sciences de la Mer, Biologie Marine. Nouméa,
50 : 68 p., multigr.

RIGOLOT P. (1989) Evolution morphologique et structurale de la marge occidentale de la ride de Nouvelle
Calédonie (SW Pacifique). Bull. Centre Rech. Explor.-Prod. Elf-Aquitaine, 13 (2) : 319-344.

WAELBROECK C., LABEYRIE L., MICHEL E., DUPLESSY J.-C., McMANUS J. F, LAMBECK K,,
BALBON E. & LABRACHERIE M. (2002) Sea-level and deep water temperature changes derived from
benthic foraminifera isotopic records. Quaternary Science Reviews, 21 : 295-305.







Plates 4/1-3

Hydroclimatic conditions in the southwest Pacific Ocean

Christophe MAES ', Andres VEGA ', and Joél SUDRE *
! Laboratoire d’Etudes en Géophysique et Océanographie Spatiales (LEGOS), Institut de Recherche
pour le Développement (IRD), Centre IRD de Nouniéa, BP A5, 98848 Nouméa cedex, New Caledonia
2 LEGOS/CTOH, Centre National de lu Recherche Scientifique, Toulouse
Christophe Maes@ird fr
Abstract

The southwest Pacific Ocean represents a unique region in the world due to the presence of the only
intertropical atmospheric convergence zone in the southern hemisphere. Near the northwest bounda-
ry of Australia the effect of the monsoon regime is also felt and both the Coral and Solomon Seas are
under its influence. Despite such a strong seasonal forcing the main signals at seasonal to interannual
timescales are linked to the variability of the ENSO phenomenon. Since the time of the TOGA pro-
gram, an observing system in the equatorial band of the Pacific Ocean has provided sufficient obser-
vations to allow models to predict ENSO events with certain accuracy and useful lead times. At lon-
ger time-scales the influence of the subtropical regions must be also considered because of their
potential modulation of the equatorial mean state. Whatever their origin, extra-tropical events in the
Southern Hemisphere must transit the southwest Pacific region to reach the equatorial belt. However
the circulation of this region is less well understood than its northern counterpart due to its high varia-
bility in time and its strong interaction with the complex bathymetry of the region. The presence of
several archipelagos represents indeed a specific feature of the southwest Pacific region. More preci-
sely. the processes influencing the general conditions around New Caledonia. including meteorolo-
gical forcing and regional ocean dynamics, are shortly presented and discussed. Finally, it is argued
that ongoing efforts to enlarge the present observing strategy in the region will result in a better
understanding of the variability of the southwest Pacific from large-scale ocean dynamics to
small-scale near-island dynamics.

Introduction

Tropical Oceans strongly influence the Earth’s climate due to their capacity to store locally and to
export poleward the heat provided by the sun. Studies of several El Nifio-Southern Oscillation events
in the 1970s pointed out the great influence of the equatorial Pacific Ocean. It became evident that it
would be necessary to monitor continuously the thermal state of the equatorial band in order to bene-
fit from forecasts at seasonal time scales. This objective was almost achieved during the 1984-1994
decade by the international program Tropical Ocean-Global Atmosphere (TOGA). Understanding the
importance of the ocean-atmosphere coupling over the Pacific in the context of short-term climate
predictions enlarges our view not only toward the Atlantic and Indian tropical sectors but also toward
the extratropical oceans.

This review deals with the southwest Pacific, a vast, largely oceanic, area extending from 150°E to
the dateline and from 5°S to 30°S (~10 millions of km?). Other authors have described other parts of
the tropical Pacific. The hydroclimatic environment of the Tuamotu Archipelago of French Polynesia
in the central Pacitic has been reviewed by Rougerie & Rancher (1994). A more recent review, focu-
sing on the eastern tropical Pacific, has been published in a special volume of Progress in
Oceanography by Lavin er al. (2006). Here, with a much more modest ambition in mind, we propo-
se a brief review of the hydroclimatic conditions that characterized the southwest Pacific. In the fol-
lowing, we do not intend to provide a tull description of the whole oceanographic state: such a view
is already available in general surveys published in books such as the ones by Pickard & Emery
(1990) or by Tomczak & Godfrey (1994). Building on these descriptions of the mean ocean circula-
tion the principal focus of this review is on the seasonal, interannual and longer time-scale variabili-
ty of the main parameters involved in air-sea exchanges. This does not mean that we are concerned
only with the ocean surface. For example, atmospheric winds drive the ocean circulation of the upper




layers, typically down to depths of about 1000 m. Although there is a growing recognition of the
importance of interconnections between climate variations in the southwest Pacific and parts of the
globe well outside that region, we are adopting a more closely focused point of view in order to
underline the major impacts, at the different scales of variability, of the atmospheric and oceanic cir-
culations around the reef of New Caledonia.

The climate of the southwest Pacific region is controlled by its oceanic nature and large-scale extra-
tropical atmospheric circulation features as shown in figure 1. These features include the trade wind
regimes, the Hadley and Walker circulations, the seasonally varying tropical convergence zones, the
semi-permanent subtropical high-pressure belt and the zonal westerly winds to the south. In January,
the prominent feature is the trough of low pressure that extends eastward from the monsoonal low
centred over northern Australia across the Pacific Ocean to a location near the equator and 170°W. In
July, in contrast to January, there is a high pressure dome located over southern Australia. Following
the strict definition of a monsoon regime (i.e., a 180° reversal in the wind direction), only the nor-
thern part of the present region of interest is under the influence of such a regime. However, the effect
of the Australian summer low is felt west of 170°W throughout the Vanuatu archipelago and the nor-
thern part of New Caledonia. Another very important feature of the atmospheric circulation in this
region is the South Pacific Convergence Zone (SPCZ) that extends from east of Papua New Guinea
southeastward toward 120°W. 30°S. The SPCZ maintains one of the most expansive and persistent
cloud bands on earth and plays a major role in the crossequatorial flow. Interactions between the
SPCZ and the other locations occur on a variety of timescales from synoptic to interannual as revie-
wed by Vincent (1994). In the annual mean, the signature of the SPCZ must be seen not as a wind
speed minimum but more as a convergence in wind direction. Completely calm conditions are
encountered during not more than 30% of the time during the course of the year (Tomczak &
Godfrey, 1994). South of 30°S the atmospheric circulation is characterized by the presence of an anti-
cyclonic belt associated with the high pressure ot the Kermadec islands.

The present paper is organized as follows. Section 2 reviews the climate conditions of the southwest
Pacific region at timescales ranging from seasonal to long-term variations and trends. A brief sum-
mary of the meteorological impacts around New Caledonia is also included. Section 3 addresses more
specifically the ocean circulation at both large and regional scales and concludes with a closer look
at the circulation around New Caledonia. Some points on the ongoing activities from a physical ocea-
nographic point of view within the southwest Pacific region are discussed in the last section.

Climate variability
Seasonal and interannual variations

Within the equatorial region, seasonal and interannual variations of the fundamental parameters
involved in climate (including the surface wind stress, the sea surface temperature, rainfalls, solar
radiation and turbulent heat fluxes) have been studied with the focus of understanding and forecas-
ting the ENSO phenomenon (e.g., Delcroix, 1998). The southwest Pacific Ocean lies, however, in a
transition zone between the equatorial band and the extra-tropical region. Using repeated tracks bet-
ween New Zealand and Hawaii, Morris ef al. (1996) documented the variability of the subtropical
gyre in the southwest Pacific Ocean. Proceeding southward from 10°S the most important feature is
the spreading and outcropping of the thermocline around the mean position of the 20°C isotherm that
is located around 200 m near 18°S. At these extratropical latitudes, the thermocline exhibits some
seasonal variations that are mainly confined to the upper 100 m column (Delcroix & Hénin, 1989).
The most important seasonal variability in the regional ocean dynamics is linked to the displacement
of the SPCZ which is more active in southern summer than at other periods ot the year. The ampli-
tude of the interannual signal is an order of magnitude less than the amplitude of the seasonal signal
for SST and precipitation, whereas it is twice the amplitude of the seasonal signal for sea surface sali-
nity (Gouriou & Delcroix, 2002).
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Figure 1. The southwest Pacific hydroclimatic conditions showing the main features of the seasonal atmospheric circula-
tion in the region (extracted from Salinger er al., 1995). In addition ot the main pressure highs, the seasonal positions of the

atmospheric convergence zones are represented by dashed lines. The figures are representatives for mean conditions in
January (top) and in July (bottom).




54

In the western Pacific Ocean, the interannual variations are usually connected to the appearance of
the El Nifio phenomenon and, consequently, to the Southern Oscillation. Both processes are closely
linked and could be indexed by the SST anomaly in the eastern equatorial Pacific and/or the atmos-
pheric pressure difference between Tahiti and Darwin. There have been many attempts to list El Nifio
and La Nifia years going back to the seminal papers by Quinn et al. (1987). The most recognized ver-
sion using modern observations is described by Trenberth (1997). Classifying the years in terms of
ENSO conditions is not a simple problem (Hanley ef al., 2003). In the last decade, several processes
have been proposed to explain the observed variability in ENSO, ranging from the importance of high
frequency disturbances to decadal variations and global warming (Federov & Philander, 2000).
Another example of such difficulties, as applied to the southwest Pacific, is illustrated by the conjoint
influence of the Indian Ocean Dipole (Saji et al., 1999), 10D hereafter, with ENSO. Using a statistical
approach Meyers er al. (2006) have recently shown that most of the El Nifio years could be associated
with a positive Indian dipole, and conversely, most of the La Nifia years with a negative dipole (Table
1). Nevertheless, caution is required when multiyear data sets collected in a regional context are to be
analyzed in terms of climate variability. For instance, composite maps of SST around New Caledonia
averaged for June to November and calculated for the categories of pure IOD (no event in the Pacific
Ocean) and of pure ENSO events (no event in the Indian Ocean) are shown in figure 2 (plate 4/1).
Despite lower amplitude for the first category, the region is characterized by negative anomalies in SST
that have resulted from two distinct type of remote variability. If the climatic consequences over New
Caledonia during El Nifio years are relatively well known (see below) the specific impacts of the pure
10D variability on global raintall patterns and local climate remain to be explored.

Table 1. Classification of years when El Nifio or La Nina and/or positive or negative Indian Ocean Dipole occurred. Bold
print (normal print) indicates a higher (lower) level of certainty in the classification as discussed by Meyers et al. (2006).
The top three boxes show all the El Niilo yvears and when they occur with negative. positive, or no IOD-event. And so forth
for the other rows. This classification shows that an approximately equal number of positive IOD events occurred during
an El Nifio event as without. Note also that a positive dipole with La Nifia event never occurred, and a negative dipole with
El Nifio occurred only once.

NEGATIVE 10D NO EVENT POSITIVE IOD
EL NINO 1930 1877 1888 1899 1911 1896 1902 1905 1923

1914 1918 1925 1940 1957 1963 1972 1982

1941 1965 1986 1987 1991 1997

1880 1956 1958 1968 1974 1881 1882 1883 1884 1885 1887 1891 1894

1980 1985 1989 1992 1890 1895 1898 1900 1919 1926 1935 1944
1901 1904 1907 1908 1945 1946 1961 1967
1912 1913 1915 1920 1977 1983 1994

1921 1927 1929 193]
1932 1934 1936 1937
NO EVENT 1939 1943 1947 1948
1951 1952 1953 1959
1960 1962 1966 1969
1971 1976 1979 1990

1993 1995
LLA NINA 1906 1909 1910 1916 1878 1879 1836 1889
1917 1928 1933 1942 1892 1893 1897 1903
1950 1975 1981 1922 1924 1938 1949

1954 1955 1964 1970
1973 1978 1984 1988
1996 1998




Long term changes and global warming trends

Connections between the tropical and subtropical oceans through the wind-driven meridional over-
turning ocean circulation are believed to be of primary importance for decadal and longer tempera-
ture tluctuations in the Pacific Ocean (McPhaden & Zhang, 2002). Due to the north-south asymme-
try in the amount of available data, most of the analyses of historical observations have focused on
the North Pacific where this variability is called the Pacific Decadal Oscillation (Mantua et al., 1997).
In the South Pacific, this variability is known as the Interdecadal Pacific Oscillation (IPO) and is cha-
racterized by low frequency fluctuations with ~15- to ~30-year time-scales. During the 20" century
three phases of the IPO have been identified: a positive phase (1922-1944), a negative phase (1946-
1977) and another positive phase (1978-1998). Spatial patterns of these decadal trends are strongly
affected by the SPCZ, especially the changes in the mid 1970s (Salinger er al., 1995, 2001).
According to Folland er al. (2002), the shifts in the position of the SPCZ are related to ENSO varia-
bility on interannual time-scales and to the IPO variability on decadal time-scales. The variations at
the two time-scales appear to be of similar magnitude and are linearly independent. However, the
physical processes implied in these different fluctuations are still the objects of an open debate as
reviewed by Wang & Picaut (2002) that depends in part on the tropical or extratropical origin of the
particular phenomenon. Among the different theories, the importance of the South Pacific in sustai-
ning tropical decadal variability through the atmospheric circulation has been especially emphasised
by Luo & Yamagata (2001). More recently, an increase at decadal time-scales in the circulation of the
subtropical gyre, extending from the sea surface to mid-depth, has been described through direct
observations by Roemmich er al. (2006).

Superimposed on the decadal variability that may be inferred from modern observations there is an
acceleration of the warming trend over the last 50 years as illustrated for the ocean surface in
figure 3 ; in the deep ocean such a warming tendency is also described by Bindoft & Church (1992).
These climatic changes and their future projections over the next 50 years are very important to consi-
der for coral reefs (Hughes ef al., 2003). Although it may be tempting to link this warming to the
enhanced greenhouse effect (Barnett et al., 2005), the response of the entire Pacific to El Nifio - or
La Nina-like conditions remains uncertain (Collins, 2005). Coupled models as well as historical
reconstructions based on sparse observations such as those most often used for the SST field (e.g.,
Kaplan et al., 1998) have their own flaws and caution is required in using them as evidence of the
present climate variability. Similar conclusions have been drawn from the different paleoclimate
proxies that describe the variability during the last millennia. A great advantage of these last data is
that they facilitate separating the natural from the anthropogenic effects (Cobb ef al., 2003; Corrége
et al., 2004). Recently, Linsley et al. (2006) reported that expansion of the SPCZ implies a gradual
change in the South Pacific to more La Nina-like conditions in the long term mean.

Sea level tendencies suffer from the same uncertainties as the surface temperature variations with
regard to the possible influence of decadal fluctuations (e.g.. Cazenave & Nerem, 2004). A recent
detailed analysis of the sea-level rise at tropical Pacific and Indian Ocean islands may be found in
Church et al. (2006). If there is some evidence that the sea level rise observed over the last decade is
largely due to thermal expansion (Lombard et al.. 2005; Ishii et al., 2006), present estimates are still
sufficiently uncertain to exclude some contributions from other sources.

Meteorological impacts around New Caledonia

The manifestations of ENSO changes in the atmospheric circulation are felt throughout the tropics
and the global atmosphere via the so-called teleconnections. The links between ENSO and large scale
precipitation patterns have been thoroughly explored beginning with the pioneering work by Sir
Gilbert Walker in the 1920s. In more recent studies, these relationships have been studied using data
from meteorological stations (Ropelewski & Halpert, 1987) or a combination of in situ observations
and satellite products (Dai & Wigley. 2000). A schematic diagram illustrating the underlying pro-
cesses associated with the atmospheric bridge linking tropical SST anomalies to changes in the extra-
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Figure 3. Timeseries of the sea surface temperature observed at the Anse Vata Bay in Nouméa. New Caledonia (IRD data
source). A lincar trend has been superimposed that roughly correspond to a warming of 2°C per century.

tropical oceans is discussed with some details by Trenberth ef al. (1998). More specifically, the signa-
ture of El Nifio events in the oceanic region around New Caledonia is characterized by cold tempe-
rature anomalies over the top 50 m (Delcroix & Lenormand, 1997), by a 20-50% decrease in preci-
pitation {Nicet & Delcroix, 2000) associated with saltier-than-averaged anomalies in sea surface sali-
nity. The latter effects result mainly from the equatorward displacement of the SPCZ in response to
ENSO anomalies in the eastern Pacific. This relationship suggests that there is a potential for useful
rainfall predictions over New Caledonia (Fischer et al.. 2004). Conversely, the signature of La Nifa
events is characterised by anomalies of same amplitude but of opposite sign. Some other examples
of the ENSO signature within the Caledonian lagoon are analyzed by Ouillon et al. (2005). These dif-
ferent studies appear to be consistent with the robust relationship between El Nifio strength and the
spatial extent of droughts established by Lyon (2004).

Atmospheric and oceanic conditions in the southwest Pacific are nearly always favourable for inten-
se tropical cyclone activity. Consequently, the relationship between ENSO and enhanced cyclone
activity is weak, although the primary influence on tropical cyclone incidence has been associated
with local SST conditions (Basher & Zheng, 1995). This point is also illustrated by the 2002-03
cyclone season that had a below average number of tropical cyclones just below the average and a
shift toward the east of the activity. both points that are consistent and an eastward shift in the center
of the cyclone activity. both points that are consistent with the prevailing moderate warm ENSO
conditions (Courtney, 2005).

A summary of each cyclonic season as well as climatic surveys of the South-west Pacific islands are
available from the Island Climatic Update {(www.niwascience.co.nz/ncc/icu/).



Regional ocean circulation

The equatorial band received most of the attention during the TOGA program, but more recently,
attention has shifted to the southwest Pacific where the circulation represents a major pathway for
water masses arriving in the equatorial band from the subtropics (Tsuchiya et al., 1989; Fine et al.,
1994). The properties of these water masses have the potential to modulate the ENSO variability at
decadal time scales (Gu & Philander, 1997). In addition to these climatic objectives there is an increa-
sing interest in regional and coastal ocean circulation studies in response to societal demands.

Open ocean circulation of the southwest Pacific

An overview of the total geostrophic circulation of the Pacific Ocean from the surface to abyssal depths
is reported by Reid (1997). A closer examination of geostrophic circulation patterns near the western
boundary of the South Pacific is presented by Sokolov & Rintoul (2000). Only the upper part of the
ocean under the influence of the wind and the subtropical southwest part of the basin will be considered
here. The most prominent feature of the ocean circulation in the South Pacific is the subtropical gyre,
consisting of the South Equatorial Current (SEC) at around 15°S. the East Australian Current, and the
eastward return current and the Peru/Chile current in the eastern Pacific Ocean. Gouriou & Toole (1993)
estimate the total transport of the SEC at 165°E as 25 to 41 Sv (1 Sv= 10% m?/s) between 15°S and 3°N.
Using indirect computations based on the thermal structure observed by XBT casts, Donguy &
Meyers (1996) find a similar transport of 20 Sv that is confined to the top 400 db layer and is cha-
racterized by a weak seasonal variability. However, the traditional view of the SEC as a broad west-
ward tlow begins to break down with the advent of high resolution modelling studies (Webb, 2000).
The presence of a shallow and complex topography associated with islands and reefs is conducive to
the formation of narrow zonal jets at the southern and northern tips of the larger islands such as Fiji,
Vanuatu and New Caledonia. Recent direct observations of these jets using an autonomous buoyan-
cy-driven underwater glider reveal a narrower and more vigorous North Caledonian Jet (Fig. 4, plate
4/2) than was previously imagined, but whose characteristics are otherwise poorly understood. A
more careful consideration of the influence of the topography in updated analyses based on histori-
cal hydrographic data sets has led to the recognition of these zonal structures in the ocean circulation
of the southwest Pacific (Qu & Lindstrom, 2002; Ridgway & Dunn, 2003). The extension of such
studies with numerical models has allowed a more complete explanation of dynamical processes such
as the bifurcation of the SEC near the Great Barrier Reef (Kessler & Gourdeau, 2006b) and the natu-
re of the zonal jets (Richards ez «!.. 2006; Kessler and Gourdeau, 2006a). Complementary studies on
the variability of the surface circulation that may be deduced through satellite products such as sea
level anomalies investigate the physical mechanisms at work at the scale of the entire Pacific basin
(Qiu & Chen, 2004; Mahara) et al., 2005). At depth, preliminary results from direct observations
based on autonomous floats reveal a higher level of energy in the mean currents as compared to cur-
rents deduced from hydrological climatologies (Davis. 1998).

Upwelling and ocean dynamics around New Caledonia

In the ocean, upwelling represents a very important process that plays a major role in oceanic pro-
ductivity. The equatorial upwelling represents the largest contribution by volume to the total global
upwelled waters (Reverdin, 1995) but regions of coastal upwellings are also very important to consi-
der. Near the main island of New Caledonia, trade winds are persistently favorable to upwelling
because of their alignment with the coastline of the western barrier reef. It is quite surprising, howe-
ver, that this process had not received much attention until only recently, in particular by Henin &
Cresswell (2005). These authors describe strong seasonal wind-driven upwelling events that appear
in SST and ocean colour satellite images. From a dynamical point of view, upwelling processes
observed off New Caledonia are as intense as the events observed on the eastern boundary of ocean
basins. The events are mostly located along the southern half of the western barrier reef, although
they can occasionally extend to the north of the island. The strong seasonality of the upwelling has
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been related to the seasonal variability of the mixed layer depth and thermocline by Alory ef al.
(2006). The biological consequences of upwelling remains uncertain and to address further the
upwelling-driven nutrient enrichment more observations and studies of the vertical reach of the
upwelling cell and the vertical structure of the temperature and nutrient fields are required. An impor-
tant aspect of the upwelling along New Caledonia is the strong interaction with the surrounding cir-
culation related to the island wake effect. However, careful consideration must also be given to the
processes that interfere in such relationships (Le Borgne et al., 1985; Martinez &
Maamaatuaiahutapu, 2004). Numerical simulations based on regional models show that the island
effect controls the offshore extension of filaments and limits the spatial extention of the events to the
southwest coast (Fig. 5. plate 4/1).

These recent studies emphasize the importance of satellite observations for investigating the variabi-
lity at the ocean surface. In addition to upwelling, satellite-derived SST could be used to study varia-
tions in diurnal warming. For example, Stuart-Menteth et al. (2003) show that large regions in the
tropics and midlatitudes are frequently characterized by a diurnal warming that is dictated by a com-
bination of the wind and the solar insolation. The largest diurnal amplitude in SST is observed all
around New Caledonia in December of each year, but a contrast between the eastern and western
coasts exists in the duration of such warming as shown in figure 6 (plate 4/2). Such diurnal effects
are important to consider, for example, in the computation of air-sea heat exchanges and air-sea gas
fluxes. Another important variable that may be deduced from several satellite-derived observations
are the surface currents following an approach similar to Lagerloef ez al. (1999). An example of the
surface ocean circulation that may be derived from wind stress and sea surface height observed from
space is given in figure 7 (plate 4/3). Snapshots such as these mainly reveal cyclonic and anticyclo-
nic eddies that are in quasi geostrophic equilibrium with the mass field. Across the domain, the
mesoscale eddy activity appears stronger and more persistent south of 20°S. More detailed studies
based on combined altimetry and currents are required to identify the north-south heat transport of
such eddies activity following the methodology proposed by Morrow et al. (2004). Another applica-
tion of such products for biological studies is illustrated by Girard et al. (2006). Finally, it should be
noted that the spatial extension of these currents from the open ocean toward the coast is currently
under investigation.

Perspectives and ongoing activities

A growing interest in the western tropical Pacific as a focal point for understanding the dynamics of
low frequency modulation of the equatorial band and of the associated ENSO phenomena, has spur-
red research into the ocean circulation in the southwest Pacific as part of the subtropical-tropical
interaction. A careful consideration of the complex topography of the region leads to a description of
a more complex relationship between the subtropical gyre of the South Pacific and its exchanges with
the equatorial and high-latitude oceans. However, there are many issues that are still under debate
regarding, for example, long term changes and these need to be further investigated. In order to
increase our knowledge, and potentially to improve our ability to predict such changes, an internatio-
nal research program called South PacIfic ocean Circulation Experiment, SPICE, at the horizon of
the 2008-2010 time period is presently underway (www.ird.nc/UR65/SPICE/). The ambition of this
project is to encompass all the components from the large-scale of the southwest Pacific down to the
island coastal dynamics.

To understand the ocean dynamics and its role in climate, weather and ocean atmosphere interactions,
observations on a basin-wide scale with adequate time and space resolution are required. The
combined use of satellite-derived and in siru observations will provide some answers and will allow,
in addition, a focus on more regional and coastal scales. The ongoing studies devoted to the
upwelling and the island wake effect along the coasts of New Caledonia represent two good
examples. Two other arcas of high potential are observations of large scale ocean circulation and
water masses from autonomous floats deployed in the context of the Argo program



(www.argo.ucsd.edu) and ocean state estimates based on numerical models devoted to operational
applications. Both programs are part of the French national etfort in the context of the Coriolis and
Mercator projects (www.coriolis.eu.org/; www.mercator-ocean.fr/), respectively. A similar synergy
occurs in the operational ocean prediction systems that have been developed in Australia around the
Bluelink project (www.marine .csiro.au/bluelink/). The synergy that will arise from these different but
complementary eftorts will certainly result in the progress of our understanding ot the southwest
Pacific Ocean.
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The flora of the Neo Caledonian mangrove swamps
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Important mangal' surfaces along the shore of Pouébo were observed by two german naturalists,
Johann Reinhold Forster and Georg Forster (Forster, 1786), during James Cooks visit of the North-
East coast of the Grande-Terre aboard HMS Resolution’s in 1774. Archaeological findings at
Tiouandé (Sand, 2001) to the south suggest that these mangals have been used by autochthonous pop-
ulations for the past 3000 years.

Multiple uses of mangroves were listed: fire wood, timber, medicine, and food (Virot, 1956; Rollet,
1975). For example, generations of oral tradition indicate that young plantlets of Rhizophoraceae
were used as food during times of scarcity

Mangroves received little attention from the early botanists who investigated the Territory after pre-
liminary inventories. One reason is probably the higher interest of other habitats, such as magquis
minier (a characteristic low. sclerophyllous, evergreen, heath-like formation, largely restricted to
ultramafic substrates at various altitudes on Grande Terre (Lowry, 1998)) or rain forest. Both habitats
possess a very high endemism, respectively ca. 89% and 82%, and a very rich flora, respectively ca.
1 144 and 2 013 species (Jaffré et al.. 2001; Lowry et al., 2004).

Rhizophora lamarckii Montrouz. was considered for a long time to be endemic to the North-East of
the main island. which would have been exceptional for a mangrove. However, the distribution of this
species is now also known to include the Queensland, the Solomon Islands and Papua-New Guinea.
The first botanical inventories were done during the 19% century and more recently by a geochemist,
Frédéric Baltzer (1965 and 1969), who studied the coastal swamps of the Dumbéa river estuary and
the Teremba peninsula. on the west coast of the main island. An important step was the worldwide
treatment of P. B. Tomlinson (1986), who provided a list of the mangroves of New Caledonia.
Some taxonomic questions appear to be still open, for example, only Avicennia marina var. resinifera
(Forst.) Bakh. is reported by Tomlinson in New Caledonia, writing that one of the distinguishable
character of this variety is «the ovary hairy onlv in the upper half>. This appears surprising as sever-
al specimens in NOU show a completely hairy ovary and fruits (these specimens were identified as
A. eucalyprifolia by some collectors). Tomlinson specifies «the uncertainty of these designations
{c.i.e. A. marina varieties} and suggested the inclusion of New Caledonia in the range of both the
typical form and var. resinifera».

Xylocarpus moluccensis M. Roem. is recorded in New Caledonia by Ellison (1995: 70). However,
the author doesn’t cite any reference for this. and no material of that species is identified in NOU,
this record remains doubtful.

The question of the Suaeda species is also of interest. All the material identified in NOU is under §.
australis Mor. This latest would be the synonym of Suaeda maritima (L.) Dumort., a name found in
the checklist of the native tlora of New Caledonia (Jaffré er al., 2001). But Swaeda australis is con-
sidered as a weed in the “Global Compendinum of Weeds" (http://www.hear.org/gcw). Thus, the native
status of this species might be questionable. In any case, the lack of a good revision of the New
Caledonian Chenopodiaceae appears crucial.

Only two species of Sonneratia are supposed to occur in New Caledonia, S. alba and S. caseolaris.
These species are known to hybrid in Australia (Hewson, 1990). The hybrid is described as
Sonneratia X gulngai N. Duke. No report of this taxa exists in New Caledonia but research in areas
where both species exist might reveal its presence.

The number of mangrove species in New Caledonia varies between M. Schmid (1981) estimations
«ca. fifteen species of trees or shrubs», and Ellison (1995) who indicated 16 species. But the defini-
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tion of mangroves is always questionable. The genera Rhizophora, Bruguiera, Ceriops, Avicennia,
Sonneratia, Lumnitzera are definitively restricted to coastal tropical swamps?, contrarily to others
genera such Xylocarpus and Acanthus which are not. However, the species Xylocarpus granatum and
Acanthus ilicifolius must be considered as associated to the slightly salted areas of the mangals.

P.B. Tomlinson, like many other botanists, classifies Excoecaria agallocha and Heritiera littoralis as
mangroves, though this should be reviewed. Excoecaria agallocha appears to have its optimal ecol-
ogy on the littoral while Heritiera littoralis colonizes the slopes and river banks in some tropical
regions, sometimes fairly inland as in Seychelles Islands where the tree is found one kilometre from
the sea. Some individuals even grow on rocks (Friedmann, 1994). The remaining species occur in the
mangal undergrowth, on salt marshes or tannes’ and in swampy grassland and forests at the rear of
mangals. More species are found in these areas, in particular if epiphytes, bacteria, seaweed and fungi
are included.

Based on Ellison (1995) list of mangrove species, New Caledonia would be the third richest Pacific
island (excluding Australia) for mangrove species with 17 taxa, after Papua New Guinea (35 spp.)
and Salomon Islands (22 spp.) if we exclude Xylocarpus moluccensis and add Sonneratia caseolaris
along with Lumnitzera littorea,

The salt pans support numerous small halophytes and tall herbaceaous non ligneous succulents. The
Chenopodiaceae family is well represented. as well as many grasses (Poaceae) and the Aizoaceae
Sesuvium portulacastrum.

Acrostichum aureum ferns and several Cyperaceae dominate the undergrowth of mangals and
swampy grassland. Niaouli (Melaleuca quinguenervia, Myrtaceae) are found in swampy forests,
sometimes among mangroves on unsalted or poorly salted substrate. All these species were noted on
previous reports and are not endemics.

New Caledonian mangals have been mainly impacted by urbanisation. This impact is the product of
a negative image people have of mangals as well as speculation associated with property develop-
ment. The conversion of mangrove swamps through land reclamation into residential and industrial
settlements is an established reality in Nouméa, notably at Doniambo. Furthermore. invasive species
such as Bryophyllum pinnatum (Lam.) Kurtz. (Crassulaceae), Schinus terebinthifolius Raddi
(Anacardiaceae) and Pluchea odorata (L.) Cass. (Asteraceae) have established inner areas of the
swamps. In recent years, aquaculture prawn farms established behind the mangals have increased the
area of salt marsh. The main mangal areas (27000 ha) using for crab fishing Scylla serrata by vil-
lagers are relatively undisturbed despite scattered garbage dumps. Nickel mining is more responsible
for mangal expansion through sedimentary build up than lethal pollution. Environmental awareness
of mangals has been on the increase in recent years, in particular among the young people. No reserve
actually includes mangals, despite remarkable sites such the Riviere Salée mangal in Nouméa. This
mangal should be protected and fitted out as an educational and resting area.

The following list is a compilation of material deposited at IRD’s centre herbarium (NOU) in
Nouméa and / or given in bibliographic references. Species were retained when collectors wrote the
plant to be collected in a mangal or behind mangal swamps. It is also based on personal observations
of the authors. More investigations, at the territory scale, might add taxa in this kind of vegetation.

Acknowledgements: thanks to Stephan McCoy for help with translation and Karen Wilson for information about
Cyperaceae.

 We use the word "mangal” to designate the mangrove vegetation (Saenger ¢f al., 1977). “mangrove™ attributed to the trees living in the

mangal.

* The coastal swamps are areas of loose sediments subjected to the oscillation of tides, drained by channels of tides. Under tropics, these
swamps are partially colonized by mangals.

* "ranne” are bare areas or areas covered in an often intermittent way with halophytes of small size which occur at the back of the man-
grove swamp or include within it. They tormed at the cost of this last one and are subjected to negative or positive drives governed
by the climatic. sedimentary and maritime level fluctuations.
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List of plant sorted by family

ACANTHACEAE
Acanthus ilicifolius L. Schmid 1970, Dumbéa, 15/03/1967 (NOU); det.: H. Heine, in herb.,
24/07/1984 and Heine, 1976, FI. Nouv.-Cal. & Dép.7: 8.
ADIANTACEAE
Acrostichum aureum 1.. Blanchon 1526, Ouvéa, 24/03/1965 (NOU): det.: G. Brownlie, in herb., sept.
1965 and Brownlie. 1969, Fl. Nouv.-Cal. & Dép. 3: 158.
AIZOACEAE
Sesuvium porwlacastrum L. Hoff 48, Teremba, 31/01/1979 (NOU); without determinavit.
APOCYNACEAE
Melodinus scandens J R Forst. & G.Forst. Hoff 41, Moindou: Teremba, arriére mangrove,
31/01/1979 (NOU); without determinavit.
AVICENNIACEAE
Avicennia marina (Forsk.) Vierh. var. resinifera Fide Tomlinson (1986) the only taxa in New
Caledonia. but he didn’t annotated any specimen in NOU. Webster 19310, Oundjo, 14/12/1973
(NOU). det. as A. officinalis 1.. by G. Webster, in herb., 1973. MacKee 35723, Qubatche,
14/09/1978 (NOU); det as A. eucalypiifolia Zipp. ex Moldenke by J.-M. Veillon, in herb.. 21/5/1980.
BIGNONIACEAE
Dolichandrone spathacea K .Schum. Suprin 511, Houailou, arbre d’arriére mangrove,
26/02/1980 (NOU): without determinavit.
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CASUARINACEAE
Casuarina equisetifolia L. Veillon 20, Anse Vata, 7/01/1965 (NOU); without determinavit,
CHENOPODIACEAE
Atriplex jubata S Moore MacKee 32911, Népoui: presqu’ile Pindian, 10/03/1977 (NOU); without
determinavit.
Kochia hirsuta 1. Viror 972, Isle des Pins, 3/03/1943 (NOU): without determinavit.
Salsola kali L. MacKee 21690, Tontouta: Tonghouin, mars 1970 (NOU); without determinavit.
Sarcocornia quinqueflora (Bunge ex Ung.-Sternb.) A.J.Scott Syn.: Salicornia australis Benth
Schmid 2300, Ouvéa, Baie de Lekin, 01/09/1967 (NOU); as Salicornia australis, without determinvit;
also cited by Baltzer, 1969, Cali. ORSTOM, sér. Géol. 1: 59.
Suaeda maritima (L.) Dumort Syn.: Suaeda australis Mor. Schinid 2300, Ouvéa, baie de Lékin,
1/09/1967 (NOU), as S. australis, without determinavit. No species identification of S. maritiina in
herb. The name is given in Jatfré & al., 2004, IRD: Doc. Sci. & Tech. II4: 58.
COMBRETACEAE
Luwnnitzera littorea (Jack) Voigt Veillon 530, Riv. Ouinnée en arriére mangrove, 25/11/1965 (NOU);
without determinavit.
Luwmnitzera racemosa Willd. Munzinger & Jourdan 2668, Gadji, 23/02/2005 (NOU); det.:
J. Munzinger. in herb., also cited by Baltzer, 1969, Cali. ORSTOM, sér. Géol. 1: 59.
CYPERACEAE
Baumea juncea (R .Br.) Palla Musselman 5340, baie des Pirogues, 23/05/1977 (NOU): det.:
K. Wilson, in herb., 23/3/1987.
Fimbristylis cymosa R. Br. MacKee 25449, Maré. 04/5/1972 (NOU): det.: J. Raynal. in herb.,
18/01/1972.
Fimbristylis ferruginea Vahl Veillon 93, Saint Louis, 2/4/1965 (NOU); det.: J. Raynal, in herb.,
1/12/1972.
Fimbristylis polytrichoides (Retz.) R.Br. MacKee 24746. Embouchure de la Tontouta, 25/12/1971
(NOU): det.: J. Raynal, in herb., 18/10/1972.
Mariscus javanicus (Houtt.) Merr. MacKee 26114, Néhoué, déc. 1972 (NOU); det.: J. Raynal, in
herb., 2/05/1974.
Rhynchospora coryinbosa (L.) Britt. Blanchon 1618, Nakety, 25/11/1965 (NOU): det.: J. Raynal, in
herb., 1/12/1972.
Schoenoplectus littoralis subsp. littoralis (Trab.) S.S Hooper, Syn.: Scirpus subulatus Vahl Schinid
3417, Nouméa, 19/09/1970 (NOU); det.: J. Raynal, in herb., 1/12/1972 (Scirpus subulatus Vahl).
Schoenoplectus mucronatus (L.) Palla Syn.: Scirpus mucronatus L. MacKee 24417, Basse Tipindjé,
9/10/1971 (NOUY; det.: J. Raynal, in herb., 18/10/1972 (Scirpus mucronatus L.).
Schoenoplectus validus (Vahl) AZ.D. Love MacKee (leg. Cherrier) 44564, Nakéty, 29/08/1989 (NOU);
without determinavit.
EUPHORBIACEAE
Excoecaria agallocha L. Hoff 967, Moindou, 15/06/1979 (NOU); det.: G. McPherson, in herb.,
1987 and McPherson & Tirel, 1987, Fl. Nouv.-Cal. & Dép. 14: 32.
JUNCAGINACEAE
Triglochin strianum Ruiz & Pavon MacKee 24256, Koutio-Kouéta, 25/09/1971 (NOU).
no species identification in herb. Trig/lochin striatum name is given in Jaffré & al.. 2004,
IRD: Doc. Sci. & Tech. I14: 46.
MALVACEAE
Hibiscus tiliaceus L. Hoff 2253, Port Boisé, 6/10/1980 (NOU): without determinavit. Thespesia
populnea (L.) Sol. MacKee 16899, Néhoué, 18/06/1967 (NOU): det.: P.S. Green. in herb.. 12/04/1977.
MELIACEAE
Xvlocuarpus granatum Koenig Veillon 4795, Neuménie, 18/12/1981 (NOU); det.: D. Mabberley,
in herb., 16/09/1984 and Mabberley, 1988, FI. Nouv.-Cul. & Dép. 15 : 82.
Xvlocarpus moluccensis M.Roem. No specimen identified in NOU. but the species would be
in New Caledonia fide Ellison (1995).
MORACEAE
Malaisia scandens (Lour.) Planch, Webster 19311, Oundjo. in trees behind mangrove, 14/12/1973
(NOU): det.: G.L. Webster in herb. (as M. tortuosa Blanco).



MYOPORACEAE
Myoporum tenuifolium G Forst. Hoff 902, Nouméa, baie Tina, arriére mangrove, 18/05/1979 (NOU);
det.: B. Chinnock in herb. 23/11/1987.
MYRTACEAE
Melaleuca quinquinervia Blake Dawson, 1992, Fl. Nouv.-Cal. & Dép. 18: 217.
OLACACEAE
Ximenia americana L. Musselman 5341, Riv. des Pirogues in higher portions of Mangrove swamps,
23/05/1977 (NOU); without determinavit.
PLUMBAGINACEAE
Limonium tetragonum (Thunb.) Bullock MacKee 14051, Tle des Pins, Baie de Gadji, marais
saumdtre, 17/12/1965 (NOU); det.: J. R. Edmondson in herb. and 1983, Fl. Nouv.-Cal. & Dép. 12: 135,
PANDANACEAE
Pandanus tectorius Parkinson Veillon 866, Port Bouquet. 17/08/1966 (NOU); det.: B.C. Stone.
in herb., 1981.
PAPILIONACEAE
Cynometra iripa Kostel. Veillon 3143, Embouchure de la Tiwaka, arriére mangrove. sept. 1974
(NOU); without determinavit.
Dalbergia candenatensis (Dennst.) Prain Schmid 3448, Pouébo, lisiere de mangrove, 19/10/1970
(NOU); without determinavit.
Derris trifoliata Lour. MacKee 39774, Poya, 20/10/1981 (NOU): det.: I. Nielsen, in herb.. 28/01/1988.
POACEAE
Cynodon dactylon (L.) Pers. Toutain 3646, Litfou, 06/09/1982 (NQU); det.: Ph. Morat, in herb.,
03/198s5.
Sporobolus virginicus (L.) Kunth Suprin 2429, 1lot Bailly, 28/07/1994 (NOU): det.: Ph. Morat,
in herb., 04/05/1998.
RHAMNACEAE
Colubrina asiatica var. asiatica (L.) Brongn. Schmid 2348, Ouvéa-Lekin,
arriere mangrove +/- rocheuse. 29/08/1967 (NOU): without determinavit.
RHIZOPHORACEAE
Rhizophora apiculata Blume Schmmid 2981, Tipindjé. 10/09/1964 (NOU): det.: P.B. Tomlinson.
in herb.. 21/07/1977.
Rhizophora X lamarkii Montrouz. MacKee 26178, Touho, 02/01/1973 (NOU); det.: P.B. Tomlinson,
in herb., 21/07/1977.
Rhizophora samoensis (Hochr.) Salv. Syn.: R. mangle Guppy Tomlinson & al. s.n., Teremba,
18/07/1977 (NOU), det.: P.B. Tomlinson, in herb., 21/07/1977.
Rhizophora X selala (Salv.) Toml. MacKee 11844, Nouméa, 20/12/1964 (NOU): det.: P.B.
Tomlinson, in herb.. 21/07/1977.
Rhizophora stylosa Griff. MacKee 19430. Ile Art, 30/08/1968 (NOU); det.: P.B. Tomlinson, in herb.,
21/07/1977.
Bruguiera sexangula (Lour.) Poir. Syn.: B. eriopetala Wight & Arn. Hoff 2261 . Port Boisé,
10/06/1980 (NOU); without determinavit.
Bruguiera gymnorrhiza (L.) Lam. MacKee 24725. Nouméa: Baie Tina. 6/12/1971 (NQU):
without determinavit.
Ceriops tagal Robin Sclunid 1594, Diahot en mangrove, 21/09/1966 (NOU); without determinavit,
RUBIACEAE
Scyphiphora hydrophyliacea Gardner Sclunid 5046, around Burundi, 11/09/1974 (NOU);
without determinavit.
Guettarda speciosa L. Musselman 5354, Riv. des Pirogues, 23/05/1977 (NOU): without determinavit.
SONNERATIACEAE
Sonneratia alba J. Smith MacKee 12552, Nakety, St Pol. 8/5/1965 (NOU). without determinavit.
Species cited in New Caledonia by Hewson 1990. Fi. of Australia 18: 89.
Sonneratia caseolaris (L.) Engl. Veillon 3264, Bord de I’Amoa. 19/07/1977 (NOU):
without determinavit.
STERCULIACEAE
Heritiera littoralis Dryander subsp. littoralis MacKee 25715. Nouméa, Baie Tina. 1/11/1972 (NOU);
without determinavit.
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Abstract

The compilation of the works carried out on Recent and Quaternary foraminifera collected in the
waters surrounding New Caledonia allowed us to identify 585 taxa. These taxa are listed according
to the classification of Loeblish & Tappan (1988), updated for the Recent species by Debenay et al.
(1996). Their affinity with microfaunas from other regions is briefly discussed.

Résumé

La compilation des travaux sur les foraminiféres actuels et quaternaires récoltés dans les eaux
entourant la Nouvelle-Calédonie nous a permis de répertorier 585 taxons. Ces taxons sont présentés
selon la classification de Loeblish & Tappan (1988), mise a jour pour les espéces actuelles par
Debenay et al. (1996). Leur affinité avec les microfaunes d’autres régions est discuté bri¢vement

The first study about foraminifera from the southwestern Pacific near New Caledonia was carried out
by Brady (1884) during the voyage of HM.S. Challenger (1873-1876), updated by Barker (1960),
The nearest station was station 177, near Vanuatu (16°45°S-168°5’E). However, studies concerning
directly New Caledonia began much later, with partial and local inventories in coastal samples
(Gambini, 1958, 1959; Renaud-Debyser, 1965; Toulouse, 1965, 1966). Samples of recent and fossil
sediments collected during the Singer-Polignac mission (1960-1965) were further used for several
studies of foraminiferal assemblages (Coudray & Margerel, 1974; Coudray, 1976; Margerel, 1981).
These samples allowed Margerel (1984) to make the first detailed inventory of the foraminifera of
the Baie de Saint-Vincent (southwest of New Caledonia). This inventory, unfortunately still unpub-
lished. describe 289 species from the bay. On the occasion of a sedimentological study carried out by
the IRD in the southwestern lagoon of New Caledonia, more than 800 surface sediment samples were
collected. The allowed the first exhaustive study of large foraminifera (> 0.5 mm), with the descrip-
tion of 168 species. Most of them are deposited at the Museum d’Histoire Naturelle de Genéve
(Debenay & Decrouez, 1989). Several papers were published (Debenay, 1985a, 1985b, 1986, 1988a,
1988b, 1988c). During the same period, the foraminifera of Quaternary reefal paleoenvironments
were studied (Cabioch er al., 1986; Cabioch, 1988), as well as the benthic (Vincent. 1986; Vincent &
Laurin, 1988; Vincent et al., 1991) and planktonic (Lambert et al., 1991) foraminifera of the Loyalty
basin. Two PhD theses also provided inventories of foraminifera from New Caledonia and Polynesia
(Adjas, 1988), and from New Caledonia and Chesterfield islands (Degauche-Michalski, 1993).
Samples have been collected in coastal marshes and mangrove swamps for a more comprehensive
study about the foraminifera of paralic environments (Debenay & Guillou, 2002). Finally, an illus-
trated catalogue of part of the species from the Baie de Saint-Vincent has been prepared by Margerel
and is available on the web site of the University of Provence: http://194.57.66/Collection/Index htm.
All the works reported above were used to prepare the following inventory of the foraminifera
species that live in the waters surrounding New Caledonia. The 585 species identified are presented
according to the classification of Loeblish & Tappan (1988), updated for the Recent species by
Debenay et al. (1996). Most of the species reported were collected in the shallow lagoonal waters
where calcareous species are dominant, with mainly the suborder Miliolina. Marshes and mangrove
swamps microfaunas include a greater variety of agglutinated species belonging to the suborders
Haplophragmiina, Trochamminina and textulariina. Species collected in these environments are
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marked with in the inventory. Agglutinated species are also well represented in the deeper areas
of the Loyalty basin, together with calcareous species (suborder Rotaliina) and planktonic species
(suborder Globigerinina), which were reported in noticeable quantity only in this environment.
Species collected only in the Loyalty basin are marked with “+” in the inventory. Species from
Quaternary reefal environments of New Caledonia may be found in Recent sediments from other
areas. They are marked with “*” in the inventory.

The following inventory was made taking into account synonymies. as much as possible: when
species were reported under two or three different names, owing to taxonomical changes, one name
has been selected for the list and the other name(s) is(are) put in square brackets. For example,
Varidentella neostriatula (THALMANN) was also reported as Quinqueloculina neostriatula and
Triloculinella (Scutuloris) neostriatula. Moreover, the interpretation of some species by different
authors may be very confusing. It is the case for the genus Ammonia, for example. These uncertain-
ties should be removed during further updating of the inventories. Works in progress will allow us to
supplement this inventory. More than 100 species never recorded in New Caledonia have already
been collected. They will be published soon.

Foraminiferal assemblages of New Caledonia have noticeable similarities with assemblages reported
from other areas in western and central Pacific such as the Great Barrier of Australia (Collins, 1958:
Baccaert, 1987; Horton et al.. 2003), New Guinea (Haig, 1988: Langer & Lipps, 2003). Solomon
Islands (Hughes, 1977), and Society Islands (Le Calvez & Salvat, 1980, Venec-Peyré & Salvat, 1981).
Affinities with the Indian Ocean are also noticeable, particularly with the lagoon of Mayotte (Le Calvez
in Guilcher et al.. 1965). the Glorioso islands (Battistini ef al.. 1976}, the Maldives (Hottinger, 1980),
the Mascarene archipelago (Montaggioni, 1981), and the coasts of Kenya (Levy et al., 1982).
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Location of the areas where foraminifera were studied (shadowed areas)




Some species collected in New Caledonia are typical of Pacific and Indopacific provinces. They are:
Textularia foliacea, Clavulina difformis, Quinqueloculina kerimbatica, Pyrgo striolata, Alveolinella
quoyi, Schlumbergerina alveoliniformis, Epistomaroides polystomelloides, Amphistegina lessonii,
Planorbulinella larvata, Cymbaloporetta bradyi, Cymbaloporella tabellaeformis and Anomalinella
rostrata. Other may be found in other geographical provinces: Marginopora vertebralis, Sorites mar-
ginalis, Amphisorus hemprichii, Peneroplis pertusus and Planogypsina acervalis. Some of them may
also live in temperate waters: Triloculina tricarinata, Triloculina trigonula, Eponides repandus and
Lobatula lobatulus.
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Order Foraminiferida Eichwald, 1830

Suborder ALLOGROMIINA Loeblich & Tappan, 1961,
Family ALLOGROMIIDAE Rhumbler, 1904

Subfamily ARGILLOTUBINAE Avnimelech, 1952
Nodellum Rhumbler, 1913
+Nodellum membranaceum (Brady)

Suborder ASTRORHIZINA Jivorec, 1953,

Superfamily ASTRORHIZACEA Brady, 1881
Family RHABDAMMINIDAE Brady, 1884
Subfainily RHABDAMMININAE Brady, 1884
Oculosiphon Avnimelech, 1952
+Oculosiphon linearis (Brady)
Rhabdammina Sars, 1869
+Rhabdammina abyssorum (Sars)

Family PSAMMOSPHAERIDAE Haeckel, 1894

Subfamily PSAMMOSPHAERINAE Haeckel, 1894
Psammosphaera Schulze. 1875
Psammosphaera sp.

Family SACCAMMINIDAE Brady, 1884
Subfamily SACCAMMININAE Brady, 1884

Saccammina Carpenter, 1869
+Saccammina sphaerica (Sars)

Superfamily HIPPOCREPINACEA Rhumbler, 1895
Family HIPPOCREPINIDAE Rhumbler, 1895

Subfamily HYPERAMMININAE Eimer & Fickert, 1899
Hyperammina Brady, 1878
+Hyperammina elongata (Brady)
Saccorhiza Eimer & Fickert, 1899
+Saccorhiza ramosa (Brady)

Suborder HAPLOPHRAGMIINA Wedekind, 1937,

Superfamily AMMODISCACEA Reuss, 1862
Family AMMODISCIDAE Reuss, 1862

Subfamily AMMODISCINAE Reuss, 1862
Ammodiscus Reuss, 1862
“Ammodiscus sp.
Subfamily TOLYPAMMININAE Cushman, 1928
Ammolagena Eimer & Fickert, 1899
+Ammolagena clavata (Parker & Jones)
Subfamily AMMOVERTELLININAE Saidova, 1981
Glomospira Rzehak, 1885

+Glomospira charoides (Jones & Parker)
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Supertamily HORMOSINACEA Haeckel, 1894
Family HORMOSINIDAE Haeckel, 1894

Subfamily Reophacinae Cushman, 1910
Reophax de Monfort, 1808
Reophax agglutinans Cushman
+Reophax ampullacea (Brady)
+Reophax distans (Brady)
+Reophax fusiformis (Williamson)
Reophax irregularis Parker
+Reophax nodulosus (Brady)
Reophax scorpiurus de Montfort
+Reophax spiculifer (Brady)
Subfamily Hormosininae Haeckel , 1894
Reophanus Saidova, 1970
Reophanus (Hormosina) ovicula (Brady)

Superfamily LITUOLACEA de Blainville. 1827

Family HAPLOPHRAGMOIDIDAE Maync, 1952
Haplophraginoides Cushman, 1910
Haplophragmoides canariensis (d’Orbigny)
°Haplophragmoides wilberti Andersen
Family DISCAMMINIDAE Mikhalevich, 1980
Annnoscalaria Hoglund, 1947
+Ammoscalaria pseudospiralis (Williamson)
Family LITUOTUBIDAE Loeblich & Tappan, 1984
Lituotuba Rhumbler, 1895
+Lituotuba lituiformis (Brady)

Family LITUOLIDAE de Blainville, 1827

Subfamily AMMOMARGINULININAE Podobina 1978

Anunobaculites Cushman, 1910
+Anunobaculites agglutinans (d’Orbigny)
+Ammobaculites calcareus (Brady)
CAnunobaculites exiguus Cushman & Bronnimann
Ammobaculites reophaciformis Cushman
°Anmunobaculites sp.

Ammotium Loeblich & Tappan, 1953
CAmmotium cassis (Parker)
*Ammotium salsum (Cushman & Bronnimann)

Family PLACOPSILINIDAE Rhumbler, 1913

Subfamily PLACOPSILININAE Rhumbler, 1913
Placopsilina d’Orbigny, 1850
Placopsilina bradvi Cushman et MC Culloch

Supertamily HAPLOPHRAGMIACEA Eimer & Fickert. 1899
Family AMMOSPHAEROIDINIDAE Cushman, 1927

Subtamily AMMOSPHAEROIDININAE Cushman, 1927
Cystaimmina Neumayr, 1889

+Cystanunina galeata (Brady)



Supertamily LOFTUSIACEA Brady, 1884
Family CYCLAMMINIDAE Marie, 1941
Subfamily ALVEOLOPHRAGMIINAE Saidova, 1981
Alveolophragmium Shchedrina, 1936
+Alveolophragmium subglobosum (Sars)
+Alveolophragmium zealandicum (Vella)
Subfamily CYCLAMMININAE Marie. 1941
Cyclanunina Brady, 1879
+Cyclammina cancellarta (Brady)
+Cyclammina trullissatz (Brady)

Superfamily SPIROPLECTAMMINACEA Cushman, 1927
Family SPIROPLECTAMMINIDAE Cushman, 1927
Subfamily SPIROTEXTULARIINAE Saidova, 1975
Spirotextularia Saidova, 1975
Spirotextularia fistulosa (Brady) [Textularia fistulosa)
Family NOURIIDAE Chapman & Parr, 1936

Nouria Heron-Allen & Earland, 1914
Nouria polymorphinoides Heron-Allen et Earland

Superfamily VERNEUILINACEA Cushman, 1911
Family VERNEUILINIDAE Cuhsman, 1911
Subfamily VERNEUILININAE Cushman. 1911
Gaudryina d’Orbigny. 1839
Gaudryina (Pseudogaudrvina) concava Collins
°Gaudryina exilis Cushman & Bronnimann
Gaudryina gquadrangularis Bagg
+Gaudryina robusta (Cushman)
+Gaudryina rudis (Wright)
Siphogaudryina Cushman, 1935
Siphogaudryina rugulosa (Cushman)

Superfamily ATAXOPHRAGMIACEA Schwager, 1877

Family GLOBOTEXTULARIIDAE Cushman, 1927

Subfamily LIEBUSELLINAE Saidova, 1981
Liebusella Cushman, 1933
+Liebusella soldanii (Jones & Parker)

Suborder Trochamminina Schwager, 1877

Family TROCHAMMINIDAE Schwager, 1877
Subfamily TROCHAMMININAE Schwager, 1877
Trochammina Parker & Jones. 1859
°Trochamniina inflata (Montagu)
Subfamily ROTALIAMMININAE Saidova, 198]
Siphotrochammina Saunders, 1957
°Siphotrochammina lobata Saunders
Subfamily JADAMMININAE Saidova, 1981
Jadammina Bartenstein & Brand, 1938
‘Jadammina macrescens (Brady)
Subfamily ARENOPARRELLINAE Saidova. 1981
Arenoparrella Andersen. 1951
°Arenoparrella mevicana (Kornfeld)
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Suborder TEXTULARIINA Delage et Herouard, 1986

Superfamily TEXTULARIACEA Ehrenberg, 1838
Family EGGERELLIDAE Cushman, 1937

Subfamily DOROTHIINAE Balakhmatova, 1972
Dorothia Plummer, 1931
+Dorothia scabra (Brady)

Subfamily EGGERELLINAE Cushman, 1937
Eggerella Cushman, 1935
+Eggerella bradyi (Cushman)
+Eggerella ghumbolditii (Todd & Bronnimann)
Karreriella Cushman, 1933
+Karreriella bradyi (Cushman)
Martinottiella Cushman, 1933
+Martinottiella bradyana (Cushman)
+Martinottiella nodulosa (Cushman)

Family TEXTULARIIDAE Ehrenberg, 1838

Subfamily TEXTULARIINAE Ehrenberg, 1838
Bigenerina d’Orbigny, 1826
+Bigenerina nodosaria (d’Orbigny)
Sahulia Loeblich & Tappan, 1985
Sahulia barkeri (Hofker)
Sahulia conica (d’Orbigny) [Textularia conicdl

Sahulia kerimbaensis (Said) |Textularia kerimbaensis|
Textularia Defrance, 1824

Textularia ugglutinans d’Orbigny
Textularia barertii Jones and Parker
Textularia candeiana d’Orbigny
*lextularia aff. conica corrugara Heron-Allen et Earland
Textularia foliacea Heron-Allen & Earland foliacea Heron-Allen & Earland
Textularia foliacea Heron-Allen & Earland occidentalis Cushman
Textularia foliacea Heron-Allen et Earland oceanica Cushman
Textularia goesii Cushman
*Textularia lateralis Lalicker
Textularia orbica Lalicker et Mc¢ Culloch
Textularia pseudogramen Chapman et Parr
*Textularia pseudoturris Cushman
Textularia rugulosa Cushman
Textularia semialata Cushman
Subfamily SIPHOTEXTULARIINAE Loeblich & Tappan, 1985
Siphotextularia Finlay, 1939
Siphotextularia heterostoma (Brady)
Siphotextularia sp.
Subfamily Planctostomatinae L. & Tappan, 1984
Planctostoma loeblich & Tappan, 1955
Planctostoma luculenta (Brady)
Subfamily SEPTOTEXTULARIINAE Loeblich & Tappan, 1985
Seprotextularia  Cheng & Zheng, 1978
Seprotextularia rugosa Cheng & Zheng
Family PSEUDOGAUDRYINIDAE Loeblich & Tappan, 1985
Subfamily SIPHONIFEROIDINAE Loeblich & Tappan. 1985
Plotikovina Mikhalevich, 1981
Plotnikovina transversaria (Brady)
Siphoniferoides Saidova, 1981
Siphoniferoides siphoniferus (Brady) [+Siphogaudryina siphonifera)



Family VALVULINIDAE Berthelin, 1880

Subfamily VALVULININAE Berthelin, 1880
Clavulina d’Orbigny, 1826
Clavulina difformis Brady
Clavulina multicamerata Chapman
Clavulina nodosaria d’Orbigny
Clavulina pacifica Cushman
Clavulina tricarinata d’Orbigny
Cylindroclavulina Bermudez & Key, 1952
+Cylindroclavulina bradyi (Cushman)

Suborder INVOLUTININA Hohenegger & Piller, 1977

Family INVOLUTINIDAE Biitschli, 1880
Subfamily INVOLUTININAE Biitschli, 1880

Involutina Terquem, 1862
+Involutina tenuis (Brady)

Suborder SPIRILLININA Hohenegger & Piller, 1975

Family SPIRILLINIDAE Reuss & Fritsch,1861
Mychostomina Berthelin, 1881
Mychostomina reverrens (Rhumbler)
Spirillina Ehrenberg, 1843
Spirillina denticulata Brady
*Spirillina inaequalis Brady
Spirillina spinigera Chapman
+Spirillina tuberculata (Brady)
Spirillina vivipara Ehrenberg
Family PATELLINIDAE Rhumbler, 1906

Subfamily PATELLININAE Rhumbler, 1906
Patellina Williamson, 1858
Parellina advena Cushman altiformis Cushman
Patellina corrugata Williamson

Suborder CARTERININA Loeblich & Tappan, 1981

Family CARTERINIDAE Loeblich & Tappan, 1955
Carterina Brady. 1884
Carterina spiculotesta (Carter)

Suborder MILIOLINA Delage & Herouard, 1896,

Supertamily CORNUSPIRACEA Schultze. 1854
Family CORNUSPIRIDAE Schultze, 1854
Subfamily CORNUSPIRINAE Schultze, 1854
Cornuspira Schultze, 1854
Cornuspira involvens (Reuss) [Cyclogyra involvens|
Cornuspira planorbis Schultze
Family FISCHERINIDAE Millett, 1898
Subfamily FISCHERININAE Millett, 1898
Planispirinella Wiesner. 193]
Planispirinella exigua (Brady)
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Subfamily FISCHERINELLINAE Saidova, 1981
Fischerinella Loeblich & Tappan, 1962
Fisherinella pellucida (Millet)

Subfamily NODOBACULARIELLINAE Bogdanovich, 1981
Nodobaculariella Cushman & Hanzawa, 1937
*Nodobaculariella convexiuscula (Brady)
Nodobaculariella japonica Cushman & Ozawa
Nodobaculariella rustica  Cushman et Todd
Vertebralina d’Orbigny, 1826
Vertebralina insignis Brady
Vertebralina striata d’Orbigny
Wiesnerella Cushman, 1933
Wiesnerella auriculata (Egger)
Family NUBECULARIIDAE Jones, 1875
Subfamily NODOPHTHALMIDIINAE Cushman, 1940
Nodophthalmidiun Macfadyen. 1939
Nodophtlialnidivm antillarum (Cushman)
Subfamity NODOBACULARIINAE Cushman, 1927
Nodobacularia Rhumbler, 1895

Nodobacularia sageninaeformis Hofker
Nubeculina Cushman, 1924

Nubeculina divaricata (Brady) var. advena Cushman

Subfamily NUBECULARIINAE Jones, 1875
Nubecularia Defrance, 1825
Nubecularia lucifuga Defrance

Family OPHTHALMIDIIDAE Wiesner, 1920
Cornuloculina Burbach, 1886
+Cornuloculina (Hauerinella) inconstans (Brady)
Edenrostontina Collins, 1958
Edenstomina cultrata (Brady)

Superfamily MILIOLACEA Ehrenberg, 1839

Family SPIROLOCULINIDAE Wiesner, 1920

Inaequalina Luckzkowska, 1971
Inuegualina affixa (Terquem)

Spiroloculina d’Orbigny. 1826
Spiroloculina acescata Cushman
Spiroloculina angulata Cushman
Spiroloculina antillarum d’Orbigny
Spiroloculina caduca Cushman
Spiroloculina clara Cushman
Spiroloculina conununis Cushman et Todd
Spiroloculina convexa Said
Spiroloculina corrugata Cushman et Todd
*Spiroloculina depressa d’Orbigny
Spiroloculina disparilis Terquem
Spiroluculina foveolata Egger
Spiroloculina nummiformis Said
Spiroloculina ornata d’Orbigny
Spiroloculina samoensis Cushman
*Spiroloculina scita Cushman et Todd



Family HAUERINIDAE Schwager, 1876

Subfamily SIPHONAPERTINAE Saidova, 1975

Anmnomassilina Cushman, 1933
Anunomassilina alveoliniformis (Millett)

Schlumbergerina Munier-Chalmas, 1882
Schlumbergerina alveoliniformis (Brady)

Siphonaperta Vella, 1957
Siphonaperta agglutinans (d’Orbigny) [Quinqueloculina agglutinans)
Siphonaperta anguina (Terquem) arenata (Said) [Q. anguina var. arenatal
Siphonaperta distorqueata (Cushman)
Siphonaperta enoplostoma (d’Orbigny)
Siphonaperta pittensis (Albani) [Quinqueloculina pittensis)

Subfamily HAUERININAE Schwager, 1876

Cycloforina Luczkowska, 1972
Cycloforina crassicarinatra (Collins) [Quinqueloculina crussicarinata)
Cycloforina? littoralis (Collins) [Triloculina littoralis]
Cvcloforina philippinensis (Cushman) [Q. kerimbatica var. philippinensis)
Cycloforina quinguecarinata (Collins)
Cycloforina sulcata (d’Orbigny) [Quinqueloculina sulcara]

Hauerina d’Orbigny, 1839
*Hauerina bradyi Cushman
Hauerina diversa Cushman
Hauerina ornatissima (Karrer)
Hauerina pacifica Cushman

Lachlanella Vella, 1957
Lachlanella bidentata (d’Orbigny) | Quingueloculina bidentata)
Lachlanella parkeri (Brady) [Quingueloculina parkeri)
Lachlanella subpolygona (Parr)
Lachlanella subrugosa (Collins)

Massilina Schlumberger, 1893
Massilina crenata (Karrer)
Massilina inaequalis Cushman

Quinqueloculina d’Orbigny, 1826

Quinqueloculina barnardi Rasheed
Quinqueloculina cf. berthelotiana d’Orbigny
Quinqueloculina bicostata d’Orbigny
Quinqueloculina bosciana d’Orbigny
+Quinqueloculina cf. bradyana (Barker)
Quinqueloculina crassa Heron-Allen et Earland
*Quingueloculina crenulata Cushman
Quingueloculina cuvieriarana d’Orbigny var. queenslandica Collins
Quinqueloculina disparilis d’Orbigny var. curta Cushman
Quinqueloculina funafutiensis (Chapman)
Quingueloculina granulocostata Germeraad
Quingueloculina hadaii  Rasheed
Quingueloculina lamarckiana d’Orbigny in de la Sagra
+Quingueloculina limbata (d’Orbigny)
Quingueloculina milletti (Weisner)
Quinqueloculina oblonga (Montagu) [Triloculina oblonga)
Quingueloculina polygona d’Orbigny
Quinqueloculina pseudoreticulata Parr
Quingueloculina samoaensis Cushman
*Quingueloculina seminula (1.inné)
Quingueloculina striatula Cushman
+Quingueloculina subcuneata (Cushman)
Quinguneloculina tropicalis Cushman,
Quingueloculina tubus Todd
*Quinqgueloculing variolata d’Orbigny




Subfamily MILIOLINELLINAE Vella, 1957
Affinetrina Luczkowska, 1972
Affinetrina bicarinata (d’Orbigny) [Quingueloculina bicarinata)
Affinetrina quadrilateralis (d’Orbigny)
Flintina Cushman, 1921
Flintina bradyana Cushman
Flintinoides Cherif, 1970
Flintinoides labiosa (d’Orbigny) [Triloculina labiosa)
Miliolinella Wiesner, 1931
Miliolinella albatrossi Baccaert
Miliolinella australis (Parr)
Miliolinella baragwanathi (Parr) [Scutuloris baragwanathi)
Miliolinella subrotunda (Montagu)
*Miliolinella webbiana (d’Orbigny)
Pseudomassilina Lacroix, 1938
Pseudomassilina australis (Cushman)
Pseudomassilina macilenta (Brady)
Pseudomassilina pacificensis Cushman
Pseudotriloculina Cherif, 1970
Pseudotriloculina ? eburnea (d’Orbigny)
Pseudotriloculina linneiana (d’Orbigny) [*Triloculina linneiana)
Pseudotriloculina subgranulata (Cushman)
Pyrgo Defrance, 1824
Pyrgo denticulata (Brady)
+Pyigo depressa (d’Orbigny)
+Pyrgo lucernula (Schwager)
+Pvrgo murrliyna (Schwager)
Pyrgo oblonga (d’Orbigny)
+Pyrgo serrata (Bailey)
Pyrgo striolata (Brady) [Pyrgo denticulata striolata]
Pyrgo subglobulus Parr
+Pyrgo vespertilio (Schlumberger)
Triloculina d’Orbigny, 1826
Triloculing austriaca d’Orbigny
Triloculina bassensis Parr
Triloculina bertheliniana (Brady)
Triloculina cuneata Karrer
Triloculina earlandi Cushman, Todd & Post
Triloculina fichteliana d’Orbigny
Triloculina cf. gracilis d’Orbigny
+Triloculina irregularis (d'Orbigny) [Quinqueloculina ct. irregularis)
Triloculina laevigata d’Orbigny
Triloculina linneiana d’Orbigny var. gomis Bandy
Triloculina marshallana Todd
Triloculina oceanica Cushman
Triloculina planciana d’Orbigny in de la Sagra
Triloculina reticulata d’Orbigny var. sagra (d’Orbigny)
Triloculina rotunda d’Orbigny
Triloculina sabulosa Collins
Triloculina terquemiana (Brady)
Triloculina transversestriata Brady
Triloculina tricarinata d’Orbigny
Triloculina trigonula (Lamarck)
Triloculinella Riccio, 1950
*Triloculinella circularis (Bornemann) [Scutuloris circularis]
Varidentella Luczkowska, 1972
Vuridentella neostriatula (Thalmann) [Quingueloculina, Scutuloris, Triloculinella]



Subfamily SIGMOILINITINAE Luczkowska, 1974
Nummoloculina Steinmann, 1881
+Nummoloculina contraria (d’Orbigny)
Sigmoilina Schlumberger , 1887
+Sigmoilina carinata (Hofker)
*Sigmoilina cf. porcellana Germeraad
Spirosigmoilina Parr, 1942
Spirosigmoilina bradyi Collins
Spirosigmoilina parri Collins

Subfamily SIGMOILOPSINAE Vella, 1957
Sigmoilopsis Finlay, 1947
+Sigmoilopsis schlumbergeri (Silvestri)

Subfamily TUBINELLINAE Rhumbler, 1906
Articulina d’Orbigny, 1826
Articulina alticostata Cushman
Articulina mucronata (d’Orbigny)
Articulina pacifica Cushman [Nodobacularia antillarum var. pacifical
Articulina sagra d’Orbigny
Articulina scrobiculata (Brady)
Parrina Cushman, 1931
Parrina bradyi (Millett)
Tubinella Rhumbler, 1906
Tubinella funalis (Brady)

Family RIVEROINIDAE Saidova, 1981
Pseudohauerina Ponder, 1972
Pseudohauerina occidentalis var, involura (Cushman) [*Hauerina involuta]
Pseudohauerina orientalis (Cushman) [Hauerina orientalis]

Superfamily ALVEOLINACEA Ehrenberg, 1839

Family ALVEOLINIDAE Ehrenberg, 1839
Alveolinella Douvillé, 1907
Alveolinella boscii Defrance
Alveolinella quoyi (d’Orbigny)
Borelis de Monfort, 1808
Borelis pulchra d’Orbigny

Superfamily SORITACEA Ehrenberg, 1839

Family Peneroplidae Schultze, 1854
Monalysidium Chapman, 1900
Monalysidium acicularis (Batsch)
Monalysidium politum Chapman
Peneroplis de Monfort. 1808
Peneroplis pertusus (Forskal)
Peneroplis planatus (Fichtel et Moll)
Spirolina Lamarck, 1804
Spirolina arietina (Batsch)

Family SORITIDAE Ehrenberg, 1839

Subfamily SORITINAE Ehrenberg. 1839

Amphisorus Ehrenberg, 1839

Amphisorus hemprichii Ehrenberg
Marginopora Quoy & Gaimard. 1830

Marginopora vertebralis Quoy et Gaimard
Sorites Ehrenberg, 1839

Sorites marginalis (Lamarck)

Sorites orbitolitoides (Hofker)
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Suborder LAGENINA Delage & Herouard, 1896

Superfamily NODOSARIACEA Ehrenberg, 1838
Family NODOSARIIDAE Ehrenberg, 1838

Subfamily NODOSARIINAE Ehrenberg, 1838
Dentalina Risso, 1826
+Dentalina communis (d’Orbigny)
Dentalina filiformis (d’Orbigny)
+Dentalina guttifera (d’Orbigny)
Laevidentalina Loeblich & Tappan, 1986
Laevidentalina sp.
Nodosaria Lamarck. 1812
Nodosaria proxima Silvestri
Pyramidulina Fornasini, 1894
Pyramidulina catesbyi (d’Orbigny)
Subfamily LINGULININAE Loeblich & Tappan, 1961
Lingulina d°Orbigny, 1826
Lingulina carinata d’Orbigny
Family VAGINULINIDAE Reuss, 1860

Subfamily LENTICULININAE Chapman. Parr & Collins, 1934
Lenticulina Lamarck, 1804
+Lenticulina asterizans (Parr)
+Lenticulina calcar (Linné)
Lenticulina gibba (d’Orbigny)
+Lenticulina subconvergens (Saidova)
Lenticulina vortex (Fichtel et Moll)

Subfamily PALMULININAE Saidova 1981
Frondovaginulina Schubert, 1912
Frondovaginulina ? robusta (Brady)

Subfamily MARGINULININAE Wedekind, 1937
Amphicoryna Schlumberger. 1881
+Amphicorvna hirsuta (d"Orbigny)
+Aniphicoryna scaluris (Batsch)
Amphicoryna separans (Brady)
Astacolus de Montort. 1808
+Astacolus crepidulus (Fichtel & Moll)
Vaginulinopsis Silvestri, 1904
+Vaginulopsis pacificu (Cushman & Ozawa)
Family LAGENIDAE Reuss, 1862
Hyalinonetrion Patterson & Richardson, 1987
Hyalinonemrion gracillima (Seguenza)
Lagena Walker & Jacob, 1798
Lagena gracilis Williamson
+Lagena hispida (Reuss)
Lagena laevis (Montagu)
Lagena perlucida (Montagu)
Lagena striata d'Orbigny
Lagena strumosa REUSS
Lagena sulcata Walker & Jacob var. spicata Cushman et Mc Culloch
Pvgmacoseistron Patterson & Richardson, 1987
Pygmacoseistron hispidula (Cushman)



Family POLYMORPHINIDAE d’Orbigny, 1839

Subfamily POLYMORPHININAE d’Orbigny, 1839
Globulina d’Orbigny, 1839
Globulina gibba tuberculata d’Orbigny
Guttulina d’Orbigny, 1839
Guttulina problema d’Orbigny
Guttulina regina (Brady,Parker et Jones)
Pseudopolymorphina Cushman & Ozawa, 1928
*Pseudopolymorphina ligua (Roemer)
Pseudopolymorphina ovalis Cushman et Ozawa

Subfamily RAMULININAE Brady, 1884
Ramulina Jones, 1875
+Ramulina globulifera (Brady)

Family ELLIPSOLAGENIDAE Silvestri, 1923

Subfamily OOLININAE Loeblich & Tappan, 1961
Buchnerina Jones, 1984
Buchnerina lacunata (Burrows & Holland)
Buchnerina perforata (Mobius)
Buchnerina radiato-marginata (Parker et Jones) [Fissurina radiato-marginata]
Cushmanina Jones. 1984
Cushmanina desmophora (Rymer-Jones) [Lagena desmophoral
Cushmanina spiralis (Brady) [Lagena spiralis]
Favulina Patterson & Richardson, 1987
Favulina hexagona (Williamson)
Favulina squamosa (Montagu)
Lagnea Popescu, 1983
Lagnea parviauriculata (McCulloch)
Oolina d’Orbigny, 1839
*Qolina globosa (Montagu)

Subfamily ELLIPSOLAGENINAE Silvestri, 1923
Fissurina Reuss, 1850
Fissurina clathrata (Brady)
+Fissurina kerguelenensis (Parr)
Fissurina lagenoides (Williamson)
Fissurina lucida (Williamson)
Fissurina milletti Todd
*Fissurina squamoso-marginata ( Parker et Jones )
Palliolatella Patterson & Richardson, 1987
Paliolatella circularis (Todd)
Family GLANDULINIDAE Reuss, 1860
Subfamily GLANDULININAE Reuss, 1860
Glandulina d’Orbigny, 1839
Glandulina laevigata d’Orbigny
Glandulina semistriata Collins
Subfamily ENTOLINGULININAE Saidova, 1981
Bombulina Mikhalevich. 1983
Bombulina spinata (Cushman)




Suborder ROBERTININA Loeblich & Tappan, 1984

Superfamily CERATOBULIMINACEA Cushman, 1927
Family CERATOBULIMINIDAE Cushman, 1927

Subfamily CERATOBULIMININAE Cushman, 1927
Ceratobulimina Toula, 1915
+Ceratobulimina pacifica (Cushman & Harris)
Lamarckina Berthelin, 1881
Lamarckina scabra (Brady)
Lamarckina ventricosa (Brady)

Family EPISTOMINIDAE Wedekind, 1937

Subfamily EPISTOMININAE Wedekind, 1937
Hoeglundina Brotzen, 1948
+Hoeglundina elegans (d’Orbigny)

Superfamily ROBERTINACEA Reuss, 1850
Family ROBERTINIDAE Reuss, 1850

Subfamily ALLIATININAE McGowran, 1966
Alliatina Troelsen, 1954
Alliatina transiuscens (Cushman)
Geminospira Makiyama & Nakagawa, 1941
Geminospira bradyi (Williamson)
Geminospira sp.

Suborder GLOBIGERININA Delage & Hérouard, 1896,

Superfamily GLOBOROTALIACEA Cush.. 1927

Family GLOBOROTALIIDAE Cushman, 1927
Globorotalia Cushman. 1927
Globorotalia anfracta Parker
Globorotalia bermudezi Rogl & Bolli
Globorotalia cavernula Bé
Globorotalia crassaformis (Galloway)
Globorotalia 7 erinacea (Heron Allen & Earland)
Globorotalia hirsuta (d'Orbigny)
Globorotalia inflata d’Orbigny
Globorotalia menardii (Parker, Jones & Brady)
Globorotalia scitula (Brady)
Globorotalia theveri Fleisher
Globorotalia truncatulinoides (d Orbigny)
Globorotalia tumida (Brady)
Globorotalia ungulata Bermudez
Neogloboguadrina Bandy, Frerichs & Vincent, 1967
Neogloboguadrina dutertrei (d’Orbigny)
Neogloboguadrina pachyderma (Ehrenberg)
Turborotalia Cushman & Bermudez, 1949
Turborotalia cristata Heron-Allen & Earland
Turborotalia humilis (Brady)
Family PULLENIATINIDAE Cushman, 1927
Pulleniatina Cushman, 1927
Pulleniatina obliquiloculata (Parker & Jones)
Family CANDEINIDAE Cushman, 1927
Subfamily GLOBIGERINITINAE Bermudez, 1961
Globigerinita Bronnimann, 1951
Globigerinita glutinata (Egger)
Globigerinita parkerae (Bermudez)
Globigerinita uvula (Ehrenberg)



Subfamily CANDEININAE Cushman, 1927
Candeina d’Orbigny. 1839
Candeina nitida d’Orbigny

Family CATAPSYDRACIDAE Boli, Loeblich & Tappan, 1957
Globorotaloides Bolli, 1957
Globorotaloides hexagona (Natland)

Superfamily GLOBIGERINACEA Carpenter, Parker & Jones, 1862
Family GLOBIGERINIDAE Carpenter, Parker & Jones, 1862

Subfamily GLOBIGERININAE Carpenter, Parker & Jones, 1862

Beella Banner & Blow, 1960
Beella digitata (Brady)

Globigerina d’Orbigny, 1826
Globigerina bullvides d’Orbigny
Globigerina eggeri Rhumbler
Globigerina falconensis Blow
Globigerina rubescens Hofker
Globigerina tricamerata Tolmachchoff

Globigerinella Cushman, 1927
Globigerinella aequilateralis (Brady)
Globigerinella calida (Parker)
Globigerinella obesa (Bolli)

Globigerinoides Cushman. 1927
Globigerinoides conglobatus (Brady)
Globigerinoides ruber (d’Orbigny)
Globigerinoides sacculifer (Brady)
Globigerinoides tenelus Parker
Globigerinoides trilobus (Reuss)

Sphaeroidinella Cushman, 1927
Sphaeroidinella dehiscens (Parker & Jones)

Subfamily ORBULININAE Schultze, 1854
Orbulina d’Orbigny. 1839
Orbulina bilobata d’Orbigny
Orbulina suturalis Bronnimann
Orbudina universa d’Orbigny

Family HASTIGERINIDAE Bolli, L. & Tappan, 1957
Hastigerina Thomson. 1876
Hastigerina pelagica d’Orbigny

Suborder ROTALIINA Delage & Hérouard, 1896

Superfamily BOLIVINACEA Glaessner. 1937

Family BOLIVINIDAE Glaessner, 1937
Boliving d’Orbigny. 1839
Bolivina (Loxostoma) amvgdalaeformis (Brady)
Bolivina compacta Sidebottom
Bolivina (Loxostoma) karrerianun (Brady)
*Bolivina semi-costata Cushman
Bolivina cf. spathulata (Williamson)
Bolivina subtenuis Cushman
Bolivina vadescens Cushman
Bolivina (Loxostomma) cf vertebralis (Cushman)
Brizalina Costa, 1856
°Brizalina ct. pacifica (Cushman & McCulloch)
Brizalina robustu (Brady)
°Brizalina striatula (Cushman)
Lugdunum Saidova. 1975
Lugdwman hantkeniamon hantkeniaman (Brady)

Lugdununi hantkenianum (Brady) semicostanin (Cushman)

Lugdunum subangularis (Brady)
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Superfamily LOXOSTOMATACEA L. & Tappan. 1962

Family BOLIVINELLIDAE Hayward, 1980
Bolivinella Cushman, 1927
Bolivinella elegans Parr
Bolivinella folia (Parker & Jones ) var. ornata Cushman
Bolivinella margaritacea Cushman
Bolivinella spinosa Hayward

Family TORTOPLECTELLIDAE Loeblich & Tappan, 1985
Tortoplectella Loeblich & Tappan, 1985
Tortoplectella crispata (Brady)

Superfamily BOLIVINITACEA Cushman, 1927

Family BOLIVINITIDAE Cushman, 1927
Abditodentrix Patterson, 1985
Abditodendrix rhomboidalis (Millett) [Bolivina riiomboidalis]

Superfamily CASSIDULINACEA d’Orbigny, 1839
Family CASSIDULINIDAE d’Orbigny, 1839

Subfamily CASSIDULININAE d’'Orbigny, 1839
Cassidulina d’Orbigny, 1826
+Cassidulina angilosa (Cushman)
+Cassidulina degaus (Sidebottom)
Cassidulina minuta Cushman
+Cassiduling subglobosa (Brady)
Favocassidulina Loeblich & Tappan, 1957
+Favocassidulina favus (Brady)
Islandiella Norvang, 1959
Islandiella sp. Todd

Subfamily EHRENBERGININAE Cushman, 1927
Ehrenbergina Reuss, 1850
+Ehrenbergina pacifica (Cushman)
+Ehrenbergina trigona (Goes)
Reissia Loeblich & Tappan, 1964
+Reissia hvstric (Brady)

Superfamily TURRILINACEA Cushman, 1927

Family TURRILINIDAE Cushman, 1927
Floresina Revets, 1990
Floresina latissima (Collins)
Floresina madagascariensis (d’Orbigny) spicata (Cushman & Parker)
Floresina milletti (Cushman)

Family STAINFORTHIIDAE Reiss, 1963,
Cassidelina Saidova, 1975
Cassidelina abbreviata (Heron-Allen & Earland)
Stainforthia Hofker, 1956
Stainforthia earlandi (Cushman)

Supertamily BULIMINACEA Jones, 1875
Family SIPHOGENERINOIDIDAE Saidova, 1981

Subfamily SIPHOGENERINOIDINAE Saidova, 1981

Euloxostomum McCulloch, 1977
Euloxostomum durrandii (Millett) [Sagrinella durrandiil [Brizalina convallaria durran-
dii]

Loxostomina Sellier de Civrieux, 1969
Loxostomina barkeri (Margerel)
Loxostomina limbata (Brady) {Coryphostoma limbata]
Loxostomina limbata (Brady) costulata (Cushman)



Rectobolivina Cushman, 1927
+Rectobolivina dimorpha (Parker & Jones)
Sagrinella Saidova, 1975
Sagrinella convallaria (Millett) [Bolivina (Loxostoma) convallarinm]
Sagrinella spinea (Cushman) [Bolivina spinea]
Sagrinella strigosa (Brady) [Bolivina (Loxostoma) strigosum]
Subfamily TUBULOGENERININAE Saidova, 1981
Siphogenerina Schlumberger, 1882
Siphogenerina columellaris (Brady)
Siphogenerina raphana (Parker & Jones) [+Rectobolivina raphanal)
Siphogenerina raphana (Parker & Jones) var. tropicalis Cushman
Siphogenerina virgula (Brady)
Family BULIMINIDAE Jones, 1875
Globobulimina Cushman, 1927
Globobulimina australiensis Collins

Family BULIMINELLIDAE Hofker, 1951
Buliminella Cushman, 1911
Buliminella elegantissima d’Orbigny

Family UVIGERINIDAE Haeckel, 1894

Subfamily UVIGERININAE Haeckel, 1894
Neouvigerina Thalmann, 1952
Neouvigerina ampullacea (Brady)
Neouwvigerina porrecta (Brady) [Uvigerina porrecta)
Siphouvigerina Parr, 1950
Siphouvigerina proboscidea (Schwager)
Uvigerina d’Orbigny, 1826
+Uvigerina bradvanu (Fornasi)
Uvigerina porrecta Brady fimbriata Sideb
Family REUSSELLIDAE Cushman, 1933
Chrysalidinella Schubert, 1908
Chrysalidinella dimorpha (Brady)
Chrysalidinella fijiensis Cushman
Fijiella Loeblich & Tappan, 1962
Fijiella simplex (Cushman) [Reussella simplex]
Reussella Galloway, 1933
Reussella aculeata Cushman
Reussella spinulosa (Reuss)
Valvobifarina Hofker, 1951
Valvobifarina mackinnoni (Millett)

Family TRIMOSINIDAE Saidova, 1981
Mimosina Millett, 1900
Mimosina affinis Millett
Mimosina echinata Heron-Allen & Earland
Mimosina hysirix Millett
Mimosina pacifica Cushman

Family PAVONINIDAE Eimer & Fickert, 1899
Pavonina d’Orbigny, 1826
Pavonina flubelliformis d’Orbigny
Family MILLETTHDAE Saidova, 1981
Millettia Schubert, 1911
Millettia limbata (Brady)
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Superfamily FURSENKOINACEA Loeblich & Tappan, 1961
Family FURSENKOINIDAE Loeblich & Tappan, 1961
Fursenkoina Loeblich & Tappan, 1961
Fursenkoina (Virgulina) pauciloculata Brady
Sigmavirgulina Loeblich & Tappan, 1957
Sigmavirgulina tortuosa (Brady)

Superfamily DISCORBACEA Ehrenberg, 1838,

Family PLACENTULINIDAE Kasimova, Poroshina & Geodakchan,1980

Subfamily ASHBROOKIINAE Loeblich & Tappan, 1984
Patellinella Cushman, 1928
Patellinella carinata Collins
Patellinella jugosa (Brady)
Patellinella nitida (Hofker)

Family BAGGINIDAE Cushman, 1927

Subfamily BAGGININAE Cushman, 1927
Baggina Cushman, 1926
Baggina indica (Cushman) [Cancris indicus)
Cancris de Monfort, 1808
Cancris uuriculus (Fichtel & Moll)
Cancris sagrum d’Orbigny
Cibrobaggina McCulloch, 1977
Cibrobaggina reniformis (Heron Allen & Earland)
Rugidia Heron-Allen & Earland, 1928
Rugidia corticata (Heron Allen & Earland)
Family EPONIDIDAE Hofker, 1951

Subfamily EPONIDINAE Hofker, 1951
Eponides de Monfort, 1808
Eponides repandus (Fichtel et Moll)
Poroeponides Cushman, 1944
Poroeponides cribrorepandus Asano et Uchio
Poroeponides lateralis Cushman

Family HELENINIDAE Loeblich & Tappan, 1988
Helenina Saunders, 1961
°Helenina anderseni (Warren)

Familly MISSISSIPPINIDAE Saidova, 1981

Subfamily STOMATORBININAE Saidova, 1981
Stomatorbina Doreen. 1948
Stomatorbina concentrica (Parker & Jones)

Subfamily MISSISSIPPININAE Saidova, 1981
Mississippina Howe, 1930
Mississipina pacifica Parr
Family PEGIDIIDAE Heron-Allen & Earland, 1928
Pegidia Heron-Allen & Earland, 1928
Pegidia dubia d’Orbigny
Pegidia lacunata McCulloch
Sphaeridia Heron-Allen & Earland , 1928
Sphaeridia papillata Heron-Allen & Earland
Family DISCORBIDAE Ehrenberg, 1838
Discorbis Lamarck. 1804
Discorbis mirus Cushman
Discorbis subvesicularis Collins
Neoeponides Reiss. 1960
Neoeponides procera (Brady)



Family ROSALINIDAE Reiss, 1963
Gavelinopsis Hofker, 1951
Gavelinopsis praegeri (Heron Allen & Earland)
Gavelinopsis lobatulus (Parr)
Neoconorbina Hofker. 1951
Neoconorbina crustata (Cushman)
Neoconorbina floridensis (Cushman)
Neoconorbina orbicularis (Terquem)
Neoconorbina pacifica Hotker
Neoconorbina terquemi (Rzehak)
Neoconorbina tuberocapitata (Chapman)
Rosalina d’Orbigny, 1826
Rosalina bradyi Cushman
Rosalina floridana (Cushman)
Rosalina globularis d’Orbigny
Rosalina orientalis Cushman
Rosalina rugosa d’Orbigny
Rosalina suezensis (Said)
Rotorboides Sellier de Civrieux, 1977
Rotorboides granulatus (Heron Allen & Earland)
Tretomphaloides Banner. Pereira & Desai. 1985
Tretomphaloides clarus (Cushman)
Tretomphaloides concinnus (Brady)
Tretomphalus Mobius, 1880
Tretomphalus bulloides d’Orbigny
Tretomphalus grandis Cushman
Tretomphalus planus (Cushman)

Family BRONNIMANNIIDAE Loeblich & Tappan, 1984
Bronnimannia Bermudez, 1952
Bronnimannia haliotis (Heron Allen & Earland)

Family SPHAEROIDINIDAE Cushman, 1927
Sphaeroidina d’Orbigny. 1826
Sphaeroidina sp.

Superfamily GLABRATELLACEA Loeblich & Tappan. 1964

Family GLABRATELLIDAE Loeblich & Tappan, 1964
Angulodiscorbis Uchio, 1953
Angulodiscorbis pyramidalis (Heron Allen & Earland)
Conorbella Hofker, 1951
Conorbella patelliformis (Brady) var. erecta (Sidebottom)
Conorbella pulvinata (Brady)
Discorbinoides Saidova. 1975
Discorbinoides australensis (Heron Allen & Earland)
Glabratella Dorreen, 1948
*Glabratella patelliformis (Brady)
Glabratella quadrangularis (Uchio)
Glabratella tabernacularis (Brady)
Glabratella wiesneri (Parr)
Glabratellina Seiglic & Bermudez. 1965
Glabratellina sp.
Murravinella Farias, 1977
Murrayinella erinacea (Heron Allen & Earland)




Family HERONALLENIIDAE Loeblich & Tappan, 1986
Heronallenia Chapman & Parr, 1931
Heronallenia otukai Uchio

Family BULIMINOIDIDAE Seiglie, 1970
Buliminoides Cushman, 1911
Buliminoides williamsonianus (Brady)

Superfamily SIPHONINACEA Cushman, 1927
Family SIPHONINIDAE Cushman , 1927

Subfamily SIPHONININAE Cushman , 1927
Siphonina Reuss, 1850
Siphonina tubulosa Cushman

Subfamily SIPHONINOIDINAE Loeblich & Tappan, 1984
Siphoninoides Cushman, 1927
Siphoninoides echinatus (Brady)
Siphoninoides glabrus (Heron Allen & Earland)

Superfamily DISCORBINELLACEA Sigal, 1952
Family PSEUDOPARRELLIDAE Voloshinova, 1952

Subfamily PSEUDOPARRELLINAE Voloshinova, 1952
Epistominella Husezima & Maruhasi, 1944
Epistoniinella pulchra (Cushman)

Family DISCORBINELLIDAE Sigal, 1952

Subfamily DISCORBINELLINAE Sigal, 1952
Discorbinella Cushman & Martin, 1935
Discorbinella bertheloti (d’Orbigny)
Laticarinina Galloway & Wissler. 1927
+Laticarinina pamperata (Parker & Jones)

Superfamily PLANORBULINACEA Schwager, 1877

Family PLANULINIDAE Bermudez, 1952
Planulina d’Orbigny, 1826
Planulina ornata (d’Orbigny)

Family CIBICIDIDAE Cushiman, 1927

Subfamily CIBICIDINAE Cushman, 1927
Cibicides de Monfort, 1808
Cibicides advenum (d’Orbigny)
+Cibicides bradyi (Trauth)
Cibicides cicatricosus (Schwager)
Cibicides pseudolobatulus Perelis & Reiss
+Cibicides refulgens de Montfort
+Cibicides robertsonianus (Brady)
Fontbotia Gonalez-Donoso & Linares. 1970
+Fontbotia (Cibicides) wuellestorfi (Schwager, 1866)
Lobatula Fleming, 1828
Lobanila lobatula (Walker et Jacob)
Lobatula mayori (Cushman)
Paracibicides Perelis & Reiss, 1975
Paracibicides edomica Perelis & Reiss
Subfamily STICHOCIBICIDINAE Saidova. 1981
Dyocibicides Cushman & Valentine. 1930
Dyocibicides biserialis Cushman et Valentine
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Family PLANORBULINIDAE Schwager, 1877

Subfamily CARIBEANELLINAE Saidova, 1981
Caribeanella Bermudez, 1952
Caribeanella katasensis (Ujiie)

Subfamily PLANORBULININAE Schwager, 1877
Cibicidella Cushman, 1927
Cibicidella variabilis (d’Orbigny)
Cibicidella sp.
Planorbulina d’Orbigny, 1826
*Planorbulina mediterranensis d’Orbigny
Planorbulinella Cushman, {927
Planorbulinella larvata (Parker et Jones)

Family CYMBALOPORIDAE Cushman, 1927

Subfamily CYMBALOPORINAE Cushman, 1927

Cymbaloporella Cushman, 1927
Cymbaloporella tabellaeformis (Brady)

Cymbaloporerra Cushman, 1928
Cymbaloporetta bradyi (Cushman)
Cymibaloporetta squammosa (d’Orbigny)

Millettiana Banner, Percira & Desai, 1985
Millettiana milletti (Heron Allen & Earland) {Tretomphalus milletti]

Family VICTORIELLIDAE Chapman & Crespin, 1930

Subfamily CARPENTERIINAE Saidova. 1981
Carpenteria Gray, 1858
Carpenteria balaniformis Gray, var. proteiformis Goé&s
Carpenteria monticularis Carter

Superfamily ACERVULINACEA Schultze. 1854

Family ACERVULINIDAE Schultze, 1854

Acervulina Schultze, 1854

Acervulina inhaerens Schultze

Acervulina mahabeti (Said) [Cibicides mahabeti]
Gypsina Carter, 1877

Gypsina fimbriata (Chapman)

Gypsina vesicularis (Parker et Jones)
Planogyvpsina Bermudez, 1952

Planogypsina acervalis (Brady) [Planorbulina acervalis]
Sphaerogypsina Galloway, 1933

Sphaerogypsina globula (Reuss)

Family HOMOTREMATIDAE Cushman, 1927
Homotrema Hickson, 1911
Homotrema rubra (Lamarck)
Miniacina Galloway, 1933
Miniacina miniacea (Pallas)

Supertamily ASTERIGERINACEA d’Orbigny, 1839
Family EPISTOMARIIDAE Hofker, 1954
Subfamily EPISTOMARIINAE Hoftker, 1954

Asanonella Huang, 1965
Asanonella tubulifera (Heron Allen & Earland)

Family ALFREDINIDAE Singh & Kalia, 1972
Epistomaroides Uchio, 1952
Epistomaroides polystomelloides (Parker et Jones)




Family ASTERIGERINATIDAE Reiss, 1963
Eoeponidella Wickenden, 1949
Eoeponidella sp.

Family AMPHISTEGINIDAE Cushman, 1927
Amphistegina d’Orbigny, 1826

Amphistegina bicirculata Larsen
Amphistegina lessonii d’Orbigny
Amphistegina lobifera Larsen
Amphistegina papillosa Said
Amphistegina quoyi d’Orbigny
Amphistegina radiata (Fichtel et Moll)

Supertamily NONIONACEA Schultze, 1854
Family NONIONIDAE Schultze, 1854

Subfamily NONIONINAE Schultze, 1854

Nonion de Monfort, 1808

Nonion cf. asterizans (Fichtell & Moll)

Nonion subturgidum (Cushman)
Nonionella Cushman, 1926

Nonionella bradyi Chapman
Nonionoides Saidova, 1975

Nonionoides grateloupi (d’Orbigny)
Pseudononion Asano, 1936

+Pseudononion japanicumn (Asano)

Subfamily PULLENIINAE Schwager, 1877
Melonis de Monfort. 1808
+Melonis pompiloides (Fichtel & Moll)
Melonis pacificum (Cushman) [+Nonion pacificum]
Pullenia Parker & Jones, 1862
+Pullenia bulloides (d’Orbigny)
+Pullenia subcarinata (d’Orbigny)

Family ALMAENIDAE Myatlyuk, 1959

Subfamily ANOMALINELLINAE Saidova, 1981
Anomalinella Cushman, 1927
Anomalinella rostrata (Brady)

Superfamily CHILOSTOMELLACEA Brady. 1881

Family ALABAMINIDAE Hofker, 1951
Svratkina Pokorny, 1956
Svratkina australiensis (Chapman, Parr & Collins)

Family OSANGULARIIDAE Loeblich & Tappan, 1964
Cribroparella Ten Dam, 1948
Cribroparella sp.

Family ORIDORSALIDAE Loeblich & Tappan, 1984
Oridorsalis Andersen, 1961
+OQridorsalis umbonatus (Reuss)

Family HETEROLEPIDAE Gonzales-Donoso, 1969

Anomalinoides Brotzen. 1942
Anomalinoides cf. globulosa (Chapman & Parr)

Heterolepa Franzenau. 1884
Heterolepa coudrayi Margerel
Heterolepa praecincta (Karrer)
+Heterolepa pseudoungeriana (Cushman)
Heterolepa subhaidingeri (Parr) [+Cibicides subhaidingeri]



Family GAVELINELLIDAE Hofker, 1956

Subfamily GAVELINELLINAE Hofker, 1956
Anomalinulla Saidova, 1975
Anomalinulla glabrata (Cushman)
Gyroidina d’Orbigny, 1826
+Gyroidina broeckhiana (Karrer)
+Gyroidina neosoldanii (Brotzen)
Hansenisca Loeblich & Tappan, 1988
Hansenisca soldanii (d’Orbigny)
Hanzawaia Asano, 1944
+Hanzawaia sp. cited as Anomalina colligera (Chapman & Parr)

Family TRICHOHYALIDAE Saidova, 1981
Buccella Andersen, 1952
Buccella sp.

Superfamily ROTALIACEA Ehrenberg, 1839
Family ROTALIIDAE Ehrenberg, 1839

Subfamily PARAROTALIINAE Reiss, 1963
Pararotalia Le Calvez, 1949
Pararotalia calcar (d’Orbigny) [Calcarina cf. calcar]
Pararotalia ozawai (Asano)
Pararotalia venusta (Brady)

Subfamily AMMONIINAE Saidova, 1981

Ammonia Briinnich, 1772
Amimonia beccarii (Linné)
Ammonia convexa (Collins)
Aminonia parkinsoniana (d’Orbigny)
Ammonia tepida (Cushman) [Amimnonia beccarii var. tepida
Ammonia sp.

Pseudorotalia Reiss & Merling, 1958
Pseudorotalia schroeteriana (Carpenter. Parker & Jones)

Family CALCARINIDAE Schwager, 1876
Baculogypsina Sacco, 1893
Baculogvpsina sphaerulata (Parker et Jones)
Baculogypsinoides Yabe & Hanzawa, 1930
+Baculogvpsinoides spinosus (Yabe & Hanzawa)
Calcarina d’Orbigny, 1826
Calcarina defrancii d’Orbigny
Calcarina hispida Brady
Calcarina hispida pulchella Chapman
Calcarina spengleri (Gmelin) mavori Cushman




Family ELPHIDIIDAE Galloway, 1933

Subfamily ELPHIDIINAE Galloway, 1933

Cribroelphidium Cushman & Brénnimann, 1948
Cribroelphidium excavatum (Terquem)
°Cribroelphidium cf. gunteri (Cole)
Cribroelphidium cf. oceanicum (Cushman)
°Cribroelphidium poeyanum (d'Orbigny)
°Cribroelphidium cf williamsoni (Haynes)

Elphidium de Monfort, 1808
*Elphidium aculeatum (Silvestri)
°Elphidium advenum (Cushman)
Elphidium cf. articulatum (d’Orbigny)
Elphidium craticulatum (Fichtel et Moll) [Cellanthus craticulatus)
+Elphidium crispum (Linné)
*Elphidium cf. earlandi Cushman
Elphidium jenseni (Cushman)
Elphidium limbatum (Chapman) [Elphiditun macellunt limbatuni)
+Elphidium macellum (Fichtel & Moll)
Elphidium milletti (Heron-Allen & Earland)

Ozawaia Cushman, 1931
Ozawaia tongaensis Cushman

Subfamily NOTOROTALIINAE Hornibrook, 1961

Parrellina Thalmann. 1951
Parrellina hispidula (Cushman) [ Elphidiunt hispidulum)
Parellina milletti (Heron-Allen & Earland)
Parellina pacifica (Collins) [Elphiditun pacificiun]
Parellina reticulosa (Cushman) [Elphidium reticulosunt)

Haynesina Banner & Culver, 1978
Haynesina simplex (Cushman) [°Elphidium simplex)

Superfamily NUMMULITACEA de Blainville, 1827

Family NUMMULITIDAE de Blainville, 1827
Cycloclypeus Carpenter, 1856
Cycloclypeus carpenteri Brady
Heterostegina d’Orbigny, 1826
Heterostegina curva Moebius
Heterostegina depressa d’Orbigny
Heterostegina operculinoides Hofker
+Heterostegina suborbicularis (d'Orbigny)
Nummulites Lamark, 1801
Nummulites (Operculinella) cuningii (Carpenter, 1859)
Operculina d’Orbigny, 1826
Operculina amnionoides (Gronovius)
Operculina bartschi Cushman
Operculina gaimardi d’Orbigny
Operculina mmayottana Le Calvez
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Abstract : The marine algae and seagrasses of New Caledonia are reviewed based on literature
records and new surveys. 443 macroalgae species (Cyanobacteria excluded) representing 62 families,
and 185 genera and |1 marine Angiosperms from reefs, lagoon and coastal environments are listed.
Among these, 103 species are new records for the area, including a new genus, since the first
comprehensive catalogue. This figure is likely to fall short of the actual total, as it does not include
the majority of a rich, recently sampled, collection still remaining to be examined.

Résumé : Les algues et les Phanérogames marines de Nouvelle-Calédonie sont révisées a partir de
la littérature et de nouvelles récoltes. Sont listées 443 espéces d’algues (Cyanobacteria exclues)
représentant 62 familles, et I85 genres ainsi que 11 especes d’Angiopsermes marines provenant des
récifs, lagons et zones littorales. Parmi celles-ci, 103 especes sont nouvelles pour la région dont
| genre nouveau pour la science depuis la publication de la premiere liste. Ce qui est une vision
partielle de la réalit€ puisque n’est pas incluse dans sa totalité I’importante collection récemment
consitutée et qui reste a étudier.

Introduction

New Caledonia was discovered by Capitain Cook in 1774 but remained untouched by the trans-
pacific voyages of discovery and the scientific explorations of 1800 - 1890. The first phycological
collections from New Caledonia were composed during the years 1855-1860 and 1862-1867 by
Eugéne Vieillard, while he was posted as a naval surgeon at four bases in Balade, Wagap, Canala and
Gatope. He sent back to France his extensive collections of both terrestrial plants and marine algae
and these were distributed to botanists and museums throughout Europe by his friend Lenormand, an
amateur French botanist. The phycological collections are housed in Leiden (L), Paris (PC) and Caen
(CN; Valet 1968), with one small collection in Michigan (Millar & Payri, 2006). Part of Vieillard’s
collection was studied by Friedrich Kiitzing who described 66 new species from New Caledonia in
the 20 volumes of Tabulae Phycologicae (1863b, 1864-1869). Millar & Prud’homme van Reine
(2005) have re-examined those collections and proposed many name changes and new combinations.
During 1869-1872, Benjamin Balansa, a naturalist from France, collected in several areas and his
material was published with other amateur collections by Sauvageau (1901). Grunow appears to have
been the first phycologist to have collected. in 1884, in New Caledonia and the material on green
algae was later published by Murray & Boodle (1888) and by Kuckuck (1929) as regards the brown
algae. Grunow’s collection has not been re-examined because it was thought to have been lost dur-
ing the WWII bombing of Berlin (Garrigue & Tsuda 1988). In fact the collection is housed in Vienna
(W) and the Sargassum specimens are currently being re-examined by L. Mattio (in prep.).

During the following decades and until the early 1950s, little changed and only a small amount of
New Caledonian material was published in occasional monograph studies (e.g. Weber van Bosse,
1898; Gepp 1922. Olsen-Stojkovich, 1985). In the early 1950s Mrs R. Catala, who was the co-
founder of the aquarium in Nouméa. put together a large collection of 478 specimens from the
lagoons and reefs of the Grande-Terre. Her collection was sent to Valerie May at ‘The Marine
Biological Laboratory, Division of Fisheries’ in Cronulla (Australia). who identified 122 species in
two separate papers (May 1953. 1966). This collection has been recently located at the National
Herbarium of New South Wales in the Royal Botanic Gardens in Sydney. Australia. However, the
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specimens are poorly preserved and many of the records which needed to be re-examined remain
unverifiable (Millar Pers.com). Before May’s publication, Mr R. Catala (Catala, 1950), published the
first list of 42 species of macroalgae identified by V. May and G.F. Papenfuss as well as 4 seagrasses.
In the following decades, new phycological material was collected with the « French expedition to
the coral reefs of New Caledonia », supported by the Singer-Polignac Foundation during 1960-1963.
The new genus Riquetophycus polypus Denizot and 3 new species Bellotia simplex Denizot,
Chlorodesmis penicillata Farghali and Rhipiliopsis novae-caledoniae Farghaly & Denizot were
described (Farghali & Denizot, 1979; Denizot 1965, 1968). But, unfortunately, the new species’
(except for Riguetophycus polypus) cannot be recognized because they were not validly published as
the authors did not provide Type vouchers and thus failed to satisfy the International Code of
Botanical Nomenclature. Later, in the mid-1970s, Valet’s work continued to contribute to the present
knowledge of marine green algae of New Caledonia with the addition of Halimeda melanesica Valet
and his work on Dasycladales (Valet 1966, 1968. 1969, 1976).

The period from 1976 to 1990, with the IRD’s (ex. ORSTOM) programs in pharmacology (SNOM,
SMIB) and the beginning of the explorations of the marine fauna of New Caledonia and dependencies
brought a large amount of biological material. But, unfortunately, algae have been poorly
studied taxonomically due to the lack of phycological resources. However, and thanks to the biologist-
divers at IRD, all the specimens were vouchered by means of permanent formalin specimens (labelled
AL#), and underwater photographic records. In addition, relevant information about location, habitat,
depth range, and substratum are stored in the database LAGPLON at IRD Nouméa and which will be
soon available online. Finally, the most coniplete compilation of New Caledonian algal records to date
is by Garrigue and Tsuda (1988), which lists 335 species and includes species from Claire Garrigue's
thesis and some AL# specimens (Garrigue, 1985). After Garrigue’s activity. work on algae returned to
an occasional sampling by the IRD’s divers.

In 2004, phycological activitics recommenced with the arrival of the author at IRD Nouméa. Since
then, the shallow and deep-water habitats of the coral reefs and lagoonal environments of New
Caledonia including Grande-Terre, Loyalty Islands and Ile des Pins, have been the subject of an
intensive sampling effort of macroalgae and marine Angiosperms. Several graduate students are
involved in this census of marine algae and in the development of a program of phylogenetic taxo-
nomy for 3 major groups, e.g., Fucales, Dictyotales and Corallinales. Similarly, the coralline algae of
Quaternary reef environments have received attention and this has subsequently increased taxonom-
ic information on both modern and actual species (Payri & Cabioch, 2004). The most recent floristic
additions are the 41 new records by Millar & Payri (2006), the new genus Pinnatiphycus menouii
N’ Yeurt, Payri & Gabrielson (N'Yeurt e¢7 al. 2006) and new species of Struvea thoracica Kraft &
Millar (2005) from the Lagon Sud-Ouest of Nouméa. As a result, the algal flora is vouchered in an
extensive phycological herbarium housed at IRD Nouméa.

This recent activity in phycology has heralded a new era which generates new knowledge on the
taxonomic identity of the marine flora of New Caledonia as well as on its composition and its bio-
geographic affinities. The sampling of deep-water flora on the outer slope of the reefs and the recent
collections from the southern part of the Ile des Pins, revealed a number of species collected for the
first time; part of them are cool-temperate species already known from Japanese waters, Lord Howe
and southern Australia, while others are still unidentified.

The following checklist is based on literature records and new collections mostly undertaken by the
author and housed at the IRD Phycological Herbarium. Many of the species recorded in Garrigue &
Tsuda (1988), were re-documented with new samples and their taxonomy has been updated.
However, the species which have not been re-sampled by the author were not re-evaluated but the
nomenclature has been updated. The Fucales and, in particular, the taxonomy of Sargassum has been
completely revisited by Lydiane Mattio during her PhD research. Thanks to Grunow’s collection and
Agardh’s Type specimens, 10 taxa are now recognized compared to the 26 previously recorded
(Mattio, Pers. Comm). The 13 records of Catala (1950) and May (1953), have not been resampled,



and are be regarded as doubtful species as the sampling sites have been investigated several times.
Unfortunately, these records will remain unverifiable because of the poorly preserved sample
condition of Catala’s collection as noted above.

In contrast, the intensive sampling of Dictyotales has increased twofold the number of species
recorded and revealed at least one new genus, and 5 potentially new species, which are currently
being described. The study of the IRD collection undertaken by the author has resulted in a
significant number of new records. A detailed annotated checklist of all New Caledonian macroalgae
species including distribution data, voucher and literature references is in preparation by the author.
The present checklist includes all records which are verified either by specimen collection or by
confirmation by revising authors. In both cases, “voucher” are mentioned.

The present checklist includes 443 macroalgae species (Cyanobacteria excluded) representing
62 families, and 185 genera and 11 marine Angiosperms from reefs, lagoon and coastal environments.
Among these, 103 species are new records for the area since the Garrigue & Tsuda (1988) catalogue.
This figure is likely to fall short of the actual total, since it does not include much of the crustose
Corallinaceae, Peyssonneliacea nor the Liagoraceae that are being studied separately.

Further increases in the number of macroalgae will mostly come from the deep part of fore-reef habitats
(60m and below) which are currently being investigated as well as from both the remote and isolated
area of Chesterfield and Bellona plateau in the western part, d’Entrecasteaux reefs in the northern part
and Cote Oubliée in the eastern part of the Grande-Terre, areas which have been poorly sampled.

The list is arranged alphabetically for the families, genera and species. Subfamilies and subgenera
have not been specified. New records are boldface marked, * indicates species with New Caledonia
Type locality. Records identified only to the genus level have not been included. Names from the
earlier lists that are now regarded as synonymous are in (brackets) others synonymies have been
omitted. Type vouchers when known are indicated by the citation of herbarium abbreviations
assigned by the International Association for Plant Taxonomy (Holmgren et al. 1990) mostly (NSW)
and (PC). Each taxon citation is referenced by a publication. All the species listed in the Garrigue &
Tsuda (1988) compilation are referenced to this work without distinction of the original citation. The
nomenclatural and arrangement into families and orders follows that of Silva et al. (1996 and online
updates). Spellings, authorities and synonymies have been also check on the “AlgacBase” website
[http://www.algaebase.org/].

The list of the marine Angiosperms is based on the recent collection of the author. but earlier records
by Den Hartog (1970) are indicated in the reference part of the list. Taxonomic arrangement follows
nomenclature of Les ez al. (1997).
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Appendix 1: ALGAE from New Caledonia

1: Garrigue & Tsuda (1988); 2: Millar & Payri (2006); 3: Payri Collection housed at IRD, 4: Millar &
Prud’homme van Reine (2005); 5: Kraft & Millar (2005); 6: Farghaly (1980); 7: Millar & Freshwater (2005);
8: De Clerck (2003), 9: Payri & Cabioch (2004); *: New Caledonia type locality, bold : new records

CHLOROPHYTA
BRYOPSIDALES

BRYOPSIDACEAE

Bryopsis harveyana J. Agardh

Bryopsis pennata Lamouroux

Bryopsis plumosa C.Agardh

Bryopsis ramulosa Montagne

Trichosolen myura J. Agardh

CAULERPACEAE

Caulerpella ambigua (Okamura) Prud homme van Reine & Lokhors

(as Caulerpa ambigua Okamura)

Caulerpa annulata Lucas

Caulerpa bikinensis Taylor

Caulerpa biserrulata Sonder

Caulerpa brachypus Harvey

Caulerpa cupressoides (Vahl) C. Agardh

Caulerpa cupressoides (Vahl) C. Agardh var. lycopodium

Weber-van-bosse 3

Caulerpa fulcifolia Bailey & Harvey l

Caulerpa fastigiata Montagne 1.
l
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Caulerpa fergusonii Murray
Caulerpa filicoides Yamada
Caulerpa lentillifera J. Agardh (= *Chauvinia microphysa Kiitzing)

(VSRS BN USROS

.4 *Type: L 937,337-749
(barcode L 0194018)

Caulerpa lessoni Bory 1

Caulerpa mexicana Sonder ex Kiitzing (as C. crassifolia

(C. Agardh J. Agardh)

1
Caulerpa microphysa (Weber van Bosse) J. Feldman 1.3
Caulerpa nummularia Harvey ex J. Agardh 1,3
Caulerpa okamurae Weber-van Bosse \
Caulerpa peltata Lamouroux 1,3
Caulerpa peltata Lamouroux var. macrodisca (Decaisne)
Weber-van Bosse (as C. macrodisca Decaisne) 1,3
Caulerpa racemosa (Forskil) J. Agardh 1.3
Caulerpa racemosa (Forskal) J. Agardh var. corynephora (Montagne)
Weber van Bosse 1.3
Caulerpa racemosa (Forskal) J. Agardh var. lamourouxii
(Turner) Weber van Bosse [.3
Caulerpa racemosa (Forskal) J. Agardh var. macrophysa
(Sonder ex Kiitzing) W.R. Taylor 1.3
Caulerpa racemosa (Forskal) J. Agardh var. turbinata
(J. Agardh) Eubank
Caulerpa sedoides C. Agardh .3

Caulerpa sedoides t. crassicaulis (J. Agardh) Weber-van Bosse
Caulerpa serrulata (Forskal) J. Agardh (=* C. vieillardii Kiitzing)

— e —

.3,4  *Holotype: L 937,336-456
(barcode L. 0194017)

Caulerpa sertularioides (Gmelin) Howe 1.3
Caulerpa taxifolia (Vahl) C. Agardh 1.3
Caulerpa taxifolia (Vahl) C. Agardh f. tristichophylla Svedelius 3
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Caulerpa urvilliana Montagne

Caulerpa verticillata J. Agardh

Caulerpa webbiana Montagne
CODIACEAE

Codium arabicum Kiitzing

Codium foveolatiuin Howe [doubtfull record]
Codium geppiorum O.C. Schmidt

(=C. bulbopilum Setchell = C. divaricatum Gepp nom. illeg. )

Codium mamillosimn Harvey
Codium spongiosum Harvey
Codium saccatum Okamura
Halimeda borneensis W.R. Taylor

(as H. incrassata (Ellis) and as H. simulans Howe)

Halimeda cylindracea Decaisne
Halimeda discoidea Decaisne
Halimeda distorra (Yamada) Hillis
(as H. copiosa Goreau & Graham)
Halimeda fragilis Taylor
Halimeda gigas Taylor

Halimeda gracilis Harvey
Halimeda heteromorpha N’Yeurt

Halimeda lacunalis WR. Taylor f.lata (W.R. Taylor) Hillis

Halimeda macroloba Decaisne
Halimeda macrophysa Askenasy
Halimeda magnidisca Noble
Halimeda melanesica Valet
Halimeda micronesica Yamada
Halimeda minima (W R. Taylor) Colinvaux
Halimeda opuntia (Linnaeus) Lamouroux
Halimeda taenicola W R. Taylor
Halimeda tuna (Ellis & Solander) Lamouroux
Halimeda velasquezii W.R. Taylor
UDOTEACEA
Avrainvillea asarifolia Bgrgesen
Avrainvillea erecta (Berkelev) A. Gepp & E. Gepp
Avrainvillea luceratu Harvey ex J. Agardh
Avrainvillea mazei Murray & Boodle
Avrainvillea nigricans Decaisne
Avrainvillea obscura (C.Agardh) J. Agardh
Avrainvillea ridleyi Gepp & Gepp
Chlorodesmis caespitosa 3. Agardh
Chlorodesmis fastigiata (C. Agardh) Ducker
Rhipidosiphon javensis (Montagne)
(as Udoteu javensis (Montagne) Gepp & Gepp)
Rhipilia pusilla (Womersley) Ducker
Rhipilia sinuosa Gilbert
Rhipilia tenaculosa Gepp & Gepp
Rhipilia penicilloides N’Yeurt & Keats

(as Chlorodesmis penicillata Farghali et Denizot)
Rhipiliopsis novae-culedoniae Farghaly & Denizot
Tydemania expeditionis Weber van Bosse
Udotea cf argentea Zanardini
Udotea flabellinn (Ellis & Solander) Howe
Udotea geppiorum Yamada
Udotea orientalis A. Gepp & E. Gepp
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CLADOPHORALES
ANADYOMENACEAE
Anadyomene wrightii Gray
Microdictyon japonicum Setchell
Chaetomorpha linum (O F.Miiller) Kiitzing
Chaetomorpha natalensis Hering
Cladophora feredayi Harvey
Cladophora mamillata Leliaert (as Valonia cladophora Kiitzing)

—_ e e s = (9
w

.4 Holotype: Vieillard # 1975
(barcode L. 0054999)

Cladophora socialis Kiitzing 1

Rhizoclonium africanum Kiitzing (as Rhizoclonium hookeri

Kiitzing) 1

Rhizoclonium riparium (Roth) Harvey

(as Rhizocloniwn impleximn (Dillwyn) Kiitzing) 1

SIPHONOCLADACEAE

Apjohnia laetevirens Harvey

(= Apjohnia scoparia Valet as *Struvea scoparia Kiitzing ) 1,3,4 Holotype: L 937,183-105
(barcode L 0062221)

Boodlea coacta (Dickie) |

Boodlea composita (Harvey) Brand

(as *Cladophora physarthra Kiitzing ) 1.3.4

*Phyllodictyon anastomosans (Harvey) Kraft & M.J. Wynne

(as Struvea deliculata Kiitzing ) 1.3.4 Holotype: Vieillard # 2111
(barcode L 0237969)

Boergesenia forbesii (Harvey) J. Feldmann 1.3

Dictyosphaeria cavernosa (Forskil) Bgrgesen 1.3

*Dictyosphaeria ulvacea Kiitzing 1.4 Type: Vieillard # 1978
(barcode L 0055026)

Dictyosphaeria versluysii W.v. Bosse 1.3

Cladophoropsis herpestica (Montagne) Howe 1.3

Cladophoropsis membranacea (Hofman Bang ex. C.Agardh) Borgesen 1.3

Cladophoropsis orientalis (Okamura & Higashi)
Leliaert & Coppejans 3

Cladophoropsis vaucheriaeformis (Areschoug) Papenfuss (as

Spongocladia vaucheriaeformis Areschoug. (as *S. neocaledonica

Grunow ex G. Murray & Boodle) [according to Leilart 2004] 1.3.4  *Holotype : Grunow 3558,

9x.1884. W

Cladophoropsis javanica (Kiitzing) P.C. Silva

(as Cladophoropsis zollingeri (Kiitzing ) Reinbold)

Siphonocladus tropicus (P.L. Crouan & H.M. Crouan) J. Agardh

Struvea thoracica Kraft & A J.K. Millar

Ventricaria ventricosa (J.Agardh) Olsen & J. West

VALONIACEAE

Ernodesmis verticillata (Kiitzing) Borgesen

Valonia aegagropila C. Agardh

Valonia fastigiata Harvey

Valonia macrophysa Kiitzing

Valoniopsis pachynema (G .Martens) Borgesen

—_ 9 — e — — W W —
w W w
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CODIOLALES
ACROSIPHONIACEAE
Acrosiphonia arcta (Dillwyn) Gain
(as *Cladophora radians Kiitzing) 1.4 Lectotype : Vieillard # 2006
(barcode L 0194019)
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DASYCLADALES
DASYCLADACEAE
Bornetella capitata (Harvey) J. Agardh
Bornetella nitida Sonder
Bornetella oligospora Solms-Laubach
Bornetella sphaerica Zanardini
Chloroclados australasicus Sonder
(as Dasycladus australasicus (Sonder) WR. Taylor)
Dasycladus densus Womersley
Halicoryne spicata (Kiitzing) Solms-Laubach
(=*Polyphysa spicata Kiitzing)

Neomeris annulata Dickie
Neomeris bilimbata Koster
Neomeris mucosa Howe
Neomeris stipitata Howe
Neomeris van-bosseae Howe
Penicillus nodulosus (Lamouroux) Blainville
POLYPHYSACEAE
Acetabularia dentata Solms-Laubach
Acetabularia kilneri Agardh J.
Acetabularia major G.Martens
Acetabularia peniculus (R. Brown ex Turner) Solms-Laubach
Parvocaulis clavara {Yamada) Berger er alii
(as Acerabularia clavata Yamada)
Parvocaulis exigua (Solms-Laubach) Berger er alii
(as Acetabularia exigua Solms-Laubach)
Parvocaulis polyphysoides C.P. L. Crouan & H. M. Crouan
Berger et alii

PHAEOPHILALES
PHAEOPHILACEAE
Phaeophila dendroides (P. Crouan & H. Crouan)

ULVALES
ULVACEAE
Ulva compressa Linnaeus
(as Enteromorpha compressu (Linnaeus) Nees)
Ulvu intestinalis Linnaeus
(as Enteromorpha intestinalis {Linnaeus) Nees)
Ulva paradoxa C. Agardh ( as Enteromorpha plumosa Kiitzing)
Ulva fasciata Delile
Ulva lactuca Linnaeus

RHODOPHYTA

RHODOPHYCEAE

BANGIOPHYCIDAE

PORPHYRIDIALES
PORPHYRIDIACEAE
Stylonema alsidii (Zanardini)

FLORIDEOPHYCIDAE

BONNEMAISONIALES
BONNEMAISONIACEAE
Aspuragopsis arimata Harvey
Asparagopsis taxiformis (Delile) Trevisan
Delisea pulchra (Greville) Montagne

—
w W w

1
6,3

1,3,4  *Holotype: L 937,183-066
(barcode L 0054969)
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CERAMIALES
CERAMIACEAE
Antithamnion delicatulum (Harvey) De Toni

2

Antithamnion pectinatum (Montagne) Brauner in Athanasiadis & Tittley 2

Antithamnionella ternifolia (Hooker & Harvey) Lyle
*Callithamnion vieillardi Kiitzing

Campylaephora crassa (Okamura) Nakamura

Centroceras clavulatum (C.Agardh)

Ceramium borneense Weber-van Bosse

Ceramium flaccidum (Kiitzing) (= C. kuetzingianum Grunow
= *Gongroceras subtile Kiitzing)

Dasyphila plumarioides Yendo

Dotyella hawaiiensis (Doty & Wainwright) Womersley & Shepley
Euptilota articulata (J.Agardh) Schmitz

Griffithsia heteromorpha Kiitzing

Haloplegma duperreyi Montagne

Mesothainnion caribaeum Bprgesen

Ptilocladia yuenii Abbott in Abbott & Norris
Ptilothamnion schmitzii Heydrich

Spyridia filamientosa (Wulfen) Harvey

Wrangelia argus Montagne

DASYACEAE

Dasya anastomosans (as D. pilosa (Weber-van Bosse) Millar)
Dasya naccarioides Harvey

Dasya roslyniae Millar & Chidgey

Heterosiphonia crassipes (Harvey) Falkenberg

Thuretia australasica (Sonder) Parson

Thuretia nov.sp

DELESSERIACEAE

Apoglossum unguiculescens Millar

Caloglossa bombayensis Bgrgesen

Caloglossa vieillardi (Kiitzing) Setchell (as *Hypoglossum
vieillardii Kiitzing)

Hypoglossum simulans Wynne, Price & Balantine
Martensia flabelliformis Harvey

Martensia fragilis Harvey (as Martensia elegans Hering)
Vanvoorstia spectabilis Harvey

RHODOMELACEAE

Acanthophora pacifica (Setchell) Kralt

Acanthophora spicifera (Vahl) Borgesen

Amansia rhodantha (Harvey) J.Agardh

Aneurianna lorentzii (Weber-van Bosse) L.E. Phillips
(as Lenormandiopsis lorentzii (Weber-van Bosse) Papenfuss)
Bostrychia binderi Harvey

2
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Bostrychia moritziana (Sonder) J. Agardh (as *Polysiphonia pauperila

Kiitzing)

Bostrychia radicans Montagne
Bostrychia tenella (Lamouroux) J.Agardh ( = *B. vieillardii
(Kiitzing) and *B. vieillardii var. pectinata (Kiitzing))

1,4
1

1,4

NSW Slide 29-3
NSW Slide 294
NSW Slide 29-6
*Type: 1.935,92-234
(barcode L 0055703)

NSW Slide 29-24

*Type: 1.938, 303-191

(barcode L. 0193965)
NSW Slide 29-9

NSW 611777
NSW 611773
Type: 1.941, 61-42 (barcode

L. 0055921) Vieillard #1906
NSW611813 ; NSW 611820

NSW 29-17
NSW 29-18

NSW 611747
NSW 611911

NSW 611812, NSW 611812
NC04 1023, NC04 194

NSW Slide 29-5

*Type : 1. 935, 329-1
(barcode L. 0055716)
NSW 611908

NSW Slide 29-16
NSW 611737

NSW 611804

*Type: L941, 253-168
(barcode L 0056093)

*Type: L.935.329-10
(barcode L. 0055696)
*Type: 1.935, 329-13
{barcode L 0055694)




Bostrychia vaga Hooker & Harvey
Chondria armata (Kiitzing) Okamura (as *Lophura anmata Kiitzing)

Chondria dasyphylla (Wooward) C. Agardh
Chondria simpliciuscula Weber-van Bosse
Chondria ryukyuensis Yamada

Chondria viticulosa Millar & Wynne

Chondrophycus perforata (Bory) Nam (as L. perforata (Bory) Nam
=*Laurencia vaga Kiitzing)

Chondrophycus thuyoides (Kiitzing) Furnari (as L. paniculata
(C.Agardh) J. Agardh =*Laurencia thuyoides Kiitzing)

Digenea simplex (Wulfen) C.Agardh (= *D. vieillardii Kiitzing)

Laurencia brongniartii J. Agardh (as Osmundea spectabilis
(Postels & Ruprecht) Nam)
*Laurencia calliptera Kitzing (as L. brongniartii J. Agardh)

*Laurencia deciumbens Kiitzing

Laurencia kuetzingii (Kiitzing) Millar
(as *L. flagellifera Kiitzing)

Laurencia obtusa ( Hudson) Lamouroux (=L. dendroidea J. Agardh)
Laurencia glandulifera (Kitzing) Kiitzing (as L. paniculata

(C. Agardh) J. Agardh)

Laurencia perforata (Bory) Montagne

*Laurencia vieillardii Kiitzing (as L. dendroidea J Agardh)

Leveillea jungermannioides (Hering & G. Martens) Harvey
Lophosiphonia prostrata (Harvey) Falkenberg

Melanamansia glomerata (C. Agardh) R.E. Norris (as Amansia
glomerata Agardh C (as *A. fasciculata Kiitzing)

Melanamansia serrata (Harvey) Norris

Neurymenia fraxinifolia (Mertens ex Turner) J.Agardh
Odonthalia floccosa (Esper) Falkenberg

*Polysiphonia polyphysa Kiitzing

Tolypiocladia calodictyon (Harvey ex Kiitzing) P. Silva
Tolypiocladia condensata (Weber-van Bosse) P. Silva
Tolypiocladia glomerulata (C. Agardh) Schmitz

Osmundaria fimbriata (Lamouroux) R.E. Norris (as Vidalia fimbriata
(Lamouroux) J. Agardh

CORALLINALES
CORALLINACEAE
Amphiroa anceps (Lamarck) Decaisne
Amphiroa crassa Lamouroux
Amphiroa ephedraea (Lamarck) Decaisne
Ampliiroa foliacea Lamouroux
Amphiroa fragilissima (Linnaeus) Lamouroux
Amphiroa tribulus (Ellis & Solander) Lamouroux
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*Type: L 940, 284-299
(barcode L 0055801)

NSW Slide 29-15

NSW Slide 29-12,
NSW Slide 29-13

*Type : L 941, 119-132
(barcode L 0055999)

*Type : L 941, 149-178
(barcode L 0055999)
Type : L 940, 347-120
(barcode L 0194029)

NSW 611816

* Type : L 941, 119-53
(barcode L 0194035)

* Type: L 941, 119-50
(barcode L 0055982)

*Type : L 943,263-8
(barcode L 0055983)

*Type : L 941.119-51
(barcode L. 0194037)

NSW Slide 29-11

*Type: 1.938, 19-61
(barcode L 0194026)

Type: L 941, 253-167
(barcode L 0056094)



Amphiroa vanbossae Lemoine

Cheilosporum cultratum (Harvey) Areschoug

Cheilosporum spectabile Harvey

Hydrolithon farinosum (Lamouroux) Penrose & Chamberlain
(as Fosliella farinosa (Lamouroux)

Hydrolithon onkodes (Heydrich) Penrose & Chamberlain
Hydrolithon reinboldii (Weber-van Bosse & Foslie) Foslie
Jania adhaerens Lamouroux

Jania decussatodichotoma (Yendo) Yendo

Lithophyllum flavescens Keats

Lithophyllum insipidium Adey, Townsend & Boykins
Lithophyllum kotschyanum Unger

Lithoporella melobesioides (Foslie) Foslie

Lithothamnion proliferum Foslie

Mastophora rosea (C. Agardh) Setchell

Neogoniolithon fosliei (Heydrich)

Neogoniolithon frutescens (Foslie) Setchell & Mason
Pneophyllum conicum (Dawson) Keats, Chamberlain & Baba

GELIDIALES
GELIDIACEAE
Gelidium crinale (Turner) Caillon
{as Gelidinwm deliculatin (Kiitzing) Crouan & Crouan
as *Acrocarpus delicatulus (Kiitzing))

Gelidium isabelae Taylor

Pterocladiella caerulescens (Kiitzing) Santelices & Hommersand

(=Pterocladia caerulescens (Kiitzing) Santelices
=*Gelidium caerulescens Kiitzing)
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Pterocladiella capillacea (S.G.Gmelin) Santelices & Hommersand

(as Pterocladia capillacea (Gmelin) Bornet)
GELIDIELLACEAE

Gelidiella acerosa (Forskal) ( =*Gelidiiun ramelliferum Kiitzing.

= *Echinocaulon ramelliferum (Kiitzing) Kiitzing)

GIGARTINALES
ACROSYMPHYTACEAE
Acrosymphyton taylorii Abbott
ARESCHOUGIACEAE
Betaphycus specioswumn (Sonder) Doty ex P.C. Silva
(as Euclieuma speciosum (Sonder) J. Agardh)
Callophycus densus (Sonder) Kraft
Callophvcus serratis (Harvey & Kiitzing)
Erythroclonium muelleri Sonder
Eucheuma arnoldii Weber-van Bosse
Eucheuma denticulanun (Burman) Collins & Hervey
(=*Grateloupia opposira Kiitzing)

Eucheuma edule (Kiitzing) Weber-van Bosse (as *Chondrus edulis
(Kiitzing)

Meristotheca polychoroma (Kiitzing) Millar (as *Euhymenia
polychotomma Kiitzing)
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*Type : L941-11-103
(barcode L 0194025)

Type: L941-11-91
(barcode L 0056117)

*Type : L941-11-63
(barcode L 0055886)

NSW 611780

NC06-075

*Type: L938, 92-311
(barcode L 0194032)

*Type: L938. 92-309
(barcode L 0055877)

*Type: L 941. 11-2
(barcode L 0194030)
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Meristotheca procumbens Gabrielson & Kraft
Solieria anastomosa Gabrielson & Kraft

Solieria mollis (Kylin) Harvey

Solieria robusta (Greville) Kylin
CAULACANTHACEAE

Catenella caespitose (Withering) L. Irvine ( = C. opuntia
(Goodenough & Woodward) Greville
CORYNOCYSTACEAE

Corynocystis prostrata Kraft

DICRANEMATACEAE

*Pinnatiphycus menouii N’Yeurt, Payri & Gabrielson

DUMONTIACEAE

Gibsmithia dotyii Kraft & Ricker

Gibsmithia hawaiiensis Doty

Gibsmithia womersleyi Kraft & Ricker

Dudresnaya capricornica Robins & Kraft

Dudresnaya australis J.Agardh ex Setchell
GIGARTINACEAE

Gigartina nana (C.Agardh) J.Agardh

HYPNEACEAE

Hypnea borgesenii Tanaka (as *Hypnea aspera Kiitzing )

Hypnea cenomyce J. Agardh

Hypuea cervicornis J. Agardh

Hypnea esperi Bory

Hypuea pannosa J. Agardh

Hypnea saidana Holmes (as *Sphaerococcus spinnosius Kiitzing)

*Hypnea vaga Kiitzing

Hypnea valentiae (Turner) Montagne
KALLYMENIACEAE

Kallymenia perforata J. Agardh
SCHIZYMENIACEAE

Titanophora pikeana (Dickie) Feldmann
Titunophora weberae Bgprgesen
PEYSSONNELIACEAE

Cruoriella dezwaanii (W.v. Bosse)
Ethelia biradiatu W.v. Bosse
Peyssonnelia capensis Montagne
*Pevssonnelia neocaledonica Kiitzing

PHACELOCARPACEAE

Phacelocarpus apodus J. Agardh

Phacelocarpus neurymenioides N’Yeurt, Keats & Norris
PHYLLOPHORACEAE

Schottera angustifolia (Kiitzing) Millar (as Spaherococcus
angustifolius Kiitzing)

POLYIDEACEAE

Rhodopeltis boreulis Yamada

Stenopeltis liagoroides (Yamada) Itono & Yoshizaki
RHIZOPHYLLIDACEAE

Carpopeltis maillardii (Montagne & Millardet) Chiang

-

= NN
W W

2,3

[S8]

MR w—w
W W

—_—

Pk e —
B oW
,

NSW 611944
NSW 611809

NSW 611821

NSW 611752

*HOLOTYPE : IRD 0028/
PC 0062760

NC04-37
NSW 611727, NSW 611784
NSW 611815

*Type: 941,97-186
(barcode L 0055947)

*Type: 941, 51 -61
(barcode L 0056140)
*Type: 941, 61-133
(barcode L 0055957)

*Type : L941. 181-434

(barcode L0061144)

Holotype: Vieillard: L 941,
311-34 (barcode L 0194039)



= *Gelidium multicorne Kiitzing, = Carpopeltis multicornis

(Kiitzing) de Toni = Cryptonemia multicornis (Kiitzing) Sonder

= *Nothogenia livida Kiitzing) 1.4 *Type: L941, 11-92
(barcode L 0055897)
*Type: L938, 303-141
(barcode L 0194038)

Portieria hornemannii (Lyngbye) P. C. Silva

(=Chondrococus spinulosumm (Kiitzing) = Portieria spinulosa

(Kiitzing ) P. C. Silva.) 1,3,4 *Type: L940, 284-248
(barcode L 0194028)

SARCODIACEAE
*Sarcodia marginalis (Kiitzing) Millar 4 *Type : L 941, 149-56
(barcode L 0056014)
GRACILARIALES
GRACILARIACEAE

Ceratodictyon spongiosuin Zanardini 1

Gracilaria arcuata Zanardini 1

Gracilaria canaliculata Sonder (as G. obtusa (Greville) J. Agardh 1

(= *Sphaerococcus canaliculatus Kiitzing) 1,3.4 *Type: L941.61-93
(barcode L 0194040)

Gracilaria chondracantha (Kiitzing) Millar (as *Sphaerococcus

chondracanthus Kiitzing) 4,3 *Type: L 941, 61-74
(barcode 1. 0194042)

Gracilaria corniculata (R. Brown) J. Agardh (as *Sphaerococccus

spinulosus Kiitzing) 4 *Type: L 941, 51-61
(barcode L 0056140)

Gracilaria salicornia (C. Agardh) Dawson 1

Gracilaria verrucosa (Hudson) Papenfuss 1

Gracilaria vieillardii Silva (as *Sphaerococcus denticulatus Kiitzing,

as Gracilaria denticulata (Kiitzing) Weber-van Bosse) 4,1 *Type: L 938, 92-252

(barcode L 0055699)
Hydropuntia edulis (5.G. Gmelin) Gurgel & Fredericq (as Gracilaria
spinescens (Kiitzing) as G. edulis (Gmelin) Silva (as *Sphaerococcus
lemaniu Kiitzing. = S. setaceus Kiitzing,= S. spinescens Kiitzing) 1.4 *Type: L 941, 61-61
(barcode L 0194043)
* Melunthaliu fastigiata Kiitzing (as M. concinna J. Agardh) 4.1 *Type: L 941, 149-79
(barcode L 0194083)
Melunthalia obtusara (Labillardiere) J.Agardh (as *M. vieillardii
Kiitzing) 1.4 *Type: L 941, 149-80
(barcode L 0056017)

HALYMENIALES
CORYNOMORPHACEAE
Corynomorpha prismatica (J. Agardh) C. Agardh 2,3 NSW 611917
HALYMENIACEAE
Cryptonemia crenulata (J. Agardh) J. Agardh 2,3 NSW 611 910
Halymenia durvillei Bory 3
Halymenia floresia (Clemente y Rubio) C. Agardh 3
Halymenia kuetzingii (Kiitzing) Millar (as *Iridea fimbriata Kiitzing) 4 *Type: 941,119-10

{barcode L 0194034)

Polyopes emarginarus (Kiitzing) Millar

(= *Grateloupia emarginara Kiitzing = *Chondrus coccineus

Kiitzing. as Eucheumu gelatinae (Esp.) J. Agardh) 1.4 *Type: L 938, 92-310
(barcode L 0194031)
*Type: L 940, 284-245
(barcode L 055804)
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Polyopes ligulatus (Harvey ex Kiitzing) De Toni

Prionitis obtusata Sonder (as Zanardinula obtusa (Sonder) May)

SEBDENIACEAE
Sebdenia flabellata (J. Agardh) Berthold

NEMALIALES
LIAGORACEAE
Ganonema farinosum (Lamouroux) Fan & Wang
(=Liagora farinosa Lamouroux, as al. pressii Kiitzing)

Ganonema pinnatum (Harvey) Huisman

Ganonema samaense (Tseng) Huisman (as *Nemalion filicoides Kiitzing)

Liagora annulata J. Agardh
Liagora boergesenii Yamada
Liagora ceranoides Lamouroux
Liagora rugosa Zanardini
Liagora tomentosa Kiitzing
Liagora valida Harvey

Yamadaella caenomyce (Descaine) Abbott
GALAXAURACEAE _

Actinotrichia fragilis (Forskal) Bergesen

Galaxaura divaricata (Linnaeus) Huisman & Townsend

(as Galaxaura fasciculata Kjellman. as *G. cohaerens Kjellman)
Galaxaura rugosa (Ellis & Solander) Lamouroux (including G.

subverticillata Kjellman, G. elongata J. Agardh.

G. rudis Kjellman, G. lapidescens (Solander) Lamouroux )
Dichotomaria australis (Sonder) Huisman, Harper et Saunders
(as Galaxaura hystrix Kjellman, as G. ventricosa Kjellman )

Dichotownaria obtusata (J Ellis & Solander) Lamouroux
(as G. obrusara (J Ellis & Solander) Lamouroux)
Tricleocarpa cylindrica (Ellis & Solander) Huisman &
Borowitzka

Tricleocarpu fragilis (Linnaeus) Huisman & Townsend
(as G. oblongata (J. Ellis & Solander) Lamouroux)
SCINAIACEAE

Scinaia aborealis Huisman

Scinaia tsinglanensis Tseng

Gloiophloea (?) articulata Weber-van Bosse

NEMASTOMATALES
NEMASTOMATACEAE
Platoma cyclocolpum (Montagne) Schmitz
Predaea weldii Kraft & Abbott
Predaea laciniosa Kraft

PLOCAMIALES
PLOCAMIACEAE
Plocamium angustiun (J. Agardh) ].D. Hooker & Harvey
(as*P. botryoides Kiitzing)

Plocamium leprophyllum Kiitzing ( as P. cartilagineum var.

leptophyllum (Kiitzing) V. J. Chapman)
Plocamium hamatiun J. Agardh
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aPC0107882 ; nPCO107883 ;
IRD 327

IRD 387, IRD 405, IRD 426
IRD

IRD 367, IRD 369

IRD 350, IRD349, IRD 435,
IRD 434

.3 NSW611738

NSW 611734
NSW 611800, NSW611913

NSW 611 724
NSW 611788

Type : L 941, 240-49
(barcode L 0056037)



RHODYMENIALES
CHAMPIACEAE
Champia parvula (C. Agardh) Harvey 1
Champia expansa Yendo 1
*Champia vieillardii Kiitzing 1

FAUCHEACEAE

Gloiocladia halymenioides (Harvey) Norris 3
LEPTOFAUCHEACEAE

Leptofauchea anastomosans (Weber-van Bosse) R.E. Norris & Aken3
RHODYMENIACEAE

Asteromenia peltata (Taylor) Huisman & Millar 2
Gelidiopsis intricata (C. Agardh) Vickers (=* Acrocarpa capitatus
Kiitzing) 1,3.4
Gelidiopsis repens (Kiitzing) Weber-van Bosse (as *Gelidium repens
Kiitzing = Gelidiopsis acrocarpa (Harvey ex Kiitzing ) de Tomi) 1,4

Rhodymenia caulescens (Kiitzing) Millar (= Sphaerococcus
caulescens Kiitzing) 4

Gloiosaccion brownii Harvey (as Botrvocladia brownii (Harvey)
P.C. Silva ex Nelson & Adams)

Botryocladia leptopoda (J.Agardh) Kylin

Botryocladia occidentalis (Bgrgesen)Kylin

Chameobotrys boergesenii (Weber-van Bosse) Huisman
Chrysymenia kaernbachii Grunow

Chrysymenia cf littleriana J. N. Norris & D. L. Ballantine
Chrysymenia ornata Kylin

Chrysymenia polyglandulosa Okamura

Coelarthrum cliftonii (Harvey) Kylin ( as C. albertisii (Piccone)
Bgrgesen)

*Halichrysis irregularis (Kiitzing) Millar (= Iridae irregularis Kiitzing) 4,3

— D W W e — — =
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RHODOGORGONALES
RHODOGORGONACEAE
Renouxia antillana Fredericq & J. N. Norris 3
Rhodogorgon ramosissimna J. N. Norris & Bucher 3

OCHROPHYTA
PHAEOPHYCEAE
CUTLERIALES
CUTLERIACEAE
Cutleria mollis Allender & Kraft 2,3

DICTYOTALES
DICTYOTACEAE
*Dictyvota vieillardi Kiitzing
(Vaughaniella stage of an unidentified species of Padina) 4

*Dictyota vieillardi var. B. filiformis Kiitzing
(Vaughaniella stage of an unidentified species of Padina) 4

Dictyopteris acrostichoides (J.Agardh) Bornet I
Dicryopreris australis (Sonder) Askenasy 1.3

Type: L938, 303-132
(barcode L 0055786)

NC04-137
NSW 611 799

Type: L941-104
(barcode L 0194024)

*Type: L941, 11-84
(barcode L 0055781)

Type: L 941, 311-36
(barcode L 0194041)

AL 537a
NSWe611803

*Type : L 941, 119-12
(barcode L 0055963)

NSW 611823

*Type: 1936, 291-5
(barcode L 0194020)

*Type: L936.291-4
(barcode L 0194023)

IRD 310
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Dictyopteris crassinervia (Zanardini) O. C. Schmidt
Dictyopteris delicatula Lamouroux

Dictyopteris plagiogramma (Montagune) Vickers
Dictyopteris repens (Okamura) Bgrgesen

Dicryota acutiloba J. Agardh

Dictyota adnata Zanardini

Dictyota bartayresiana Lamouroux
Dictyota cervicornis Kiitzing

Dictyota ceylanica Kiitzing

Dictyota dichotoma (Hudson) Lamouroux

(According to de Clerck D. dichotoma is restricted to the North Atlantic;

'u—u-—uu
o ]
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1

the Pacific species cited as D. dichotoma should bear another name)

Dictyota furcellata (C.Agardh) Greveille

Dictyota grossedentata De Clerck & Coppejans
Dictyota moniliformis (J. Agardh) Hornig, Schnetter &
Prud’homme van Reine

Distromium decumbens (Okamura) Levring
Distromium didymothrix Allender & Kraft
Distromium flabellatuin Womersley
Homeostrichus flabellatus Okamura

Lobophora papenfusii (W.R. Taylor) Farghaly
Lobophora variegata (Lamouroux) Womersley ex Oliveira
Padina australis Hauck

Padina borvana Thivy in Taylor (as P. renuis (C. Agardh) Bory)
Padina gymnospora (Kutzing) Sonder

Padina jonesii Tsuda

Padina melemele Abbott & Magruder

Padina minor Yamada

Padina pavonica (Linnaeus) Thivy

Padina sanctae-crucis Bargesen

Padina stipitata Tanaka & Nozawa

Spatoglossiun asperum J. Agardh

Stypopodium australisacum (Zanardini) Allender & Kraft
Stypopodium flabellatum Weber-van Bosse

Styvpopodium zonale (Lamouroux) Papenfuss

Taonia australasica J. Agardh

Zonaria(?) stipitata Tanaka & K. Nozawa

ECTOCARPALES
ACINETOSPORACEAE
Feldmannia irregularis (Kiitzing) Hame

w

")
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Hincksia indica (Sonder) J. Tanaka (as Feldmannia indica (Sonder)

Womersley & Bailey)
CHORDARIACEAE

*Cladosiphon novae-caledoniae Kylin
Sperinatochnus paradoxus Kiitzing
SPHACELARIACEAE

*Sphacelaria cornnta Sauvageau

*Sphacelaria novac-caledoniae Sauvageau

Sphacelaria rigidula Kiitzing
Sphacelaria tribuloides Meneghini

1

1.3
1

IRD 305
IRD 446

L 936.291-7; (Vieillard,
1.937.117-12C); (L 937.117-86)

IRD 247
IRD 320

IRD 242, IRD 273,IRD 444
IRD 259

IRD 276

IRD 158,1IRD 172,
IRD233, IRD 241

IRD 150, IRD 162

IRD 165, IRD 199

IRD 219

IRD 173,1RD 166
(subject to any verification)
IRD 207

IRD 152, IRD 155, IRD 154
IRD 217

IRD 293, IRD 294, IRD 295
IRD 289

IRD 285

subject to any verification

IRD 260, IRD 263, IRD 267

Type locality: Canala, New
Caledonia Type: PC

Type locality: Noumea, New
Caledonia Type: PC



FUCALES

CYSTOSEIRACEAE

Cystoseira trinodis (Forsskal) C. Agardh

(as Cystophyllum muricatum (Turner) J. Agardh
Hormophysa cuneiformis (Gmelin) Silva (as H. triquetra
(C. Agardh) Kutzing)

SARGASSACEAE

Sargassum albermarlense Taylor

Sargassum carpophyllum J. Agardh

Sargassum cinctum J. Agardh

Sargassum coriifolium J. Agardh

Sargassum crassifolium J. Agardh

Sargassum (Phyllotrichia) decurrens (Brown ex Turner) C. Agardh

(as S. boryi C.Agardh, and as S. scabripes J. Agardh)
Sargassum desvauxii (Mertens) C.Agardh

Sargassum cristaefolium C. Agardh (as S. duplicatum J. Agardh)
Sargassum echinocarpum J. Agardh

Sargassum filifolium C. Agardh

Sargasswmn fissifolium (Mertens) C. Agardh
Sargassum flavicans (Mertens) C. Agardh

Sargassum ilicifolium (Turner) C. Agardh

Sargassum linearifolium (Turner) C. Agardh
Sargasswmn lophocarpum J. Agardh

Sargassum myriocystum J. Agardh

Sargassum oligocystim Montagne

Sargassumn polyacanthum J. Agardh

Sargassim polycystum C. Agardh

Sargassum spathulaefolium J. Agardh

Sargassum spinuligerum Sonder

Sargassum spinuligerum var. crispata (Sonder) J. Agardh
Sargassum stenophyllum J. Agardh

Sargassum torvum J. Agardh

*Sargassum turbinarioides Grunow

Sargassum verruculosum (Mertens) C. Agardh
Turbinaria ornata (Turner) J. Agardh

Turbinaria conoides (J .Agardh) Kiitzing

SCYTOTHAMNALES
SCYTOTHAMNACEAE
Asteroneina breviarticulatus (J. Agardh) Ouriques & Bouzon

SCYTOSIPHONALES
CHNOOSPORACEAE
Chnoospora implexa J. Agardh

SCYTOSIPHONACEAE

Colpomenia sinuosa (Mertens ex Roth) Derbes & Solier
Colpomenia ecuticulata Parson

Hydroclathrus clathratus (C.Agardh) Howe
Hydroclathrus tenuis CK Tseng & Lu

Rosenvingea intricata (J.Agardh) Borgesen
Rosenvingea nhatrangensis Dawson

1,3

1,3
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[subject to any verification]
NC05-1016, NC05-1165
[subject to any verification]
[subject to any verification]
NC05-1000, NC05-1097

NC05-1051, NC05-1027
[subject to any verification]
IDP05-309, NC05-1161
NC06-027, IDP05-1010
[subject to any verification]
[subject to any verification]
[subject to any verification]
NC02-34, NC05-998
[subject to any verification]
[subject to any verification]
[subject to any verification]
[subject to any verification]
[subject to any verification]
NC05-1061. NC05-1167
[subject to any verification]
NC06-044, NC05-973
NC05-999, NC05-1060
[subject to any verification]
[subject to any verification]
IDP05-1056

[subject to any verification]
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SPOROCHNALES
SPOROCHNACEAE
Bellotia simplex Denizot
Nereia intricata Yamada
Sporochnus sp 1
Sporochnus sp 2

W W W -

Appendix 2: seagrasses (Marine Angiosperms) from New Caledonia

3: Payri Collection housed at IRD, 10: Den Hartog (1970) ; 11: Larkum (1995);

SPERMATOPHYTA
ALISMATALES
CYMODOCEAE
Cyinodocea rotondara Ehrenberg & Hemprich ex Ascherson

Cymodocea serrulata (R. Brown) Ascherson & Magnus

Halodule uninervis (Forskal) Ascherson
Halodule pinifolia (Miki) den Hartog
Syringodium isoetifolium (Ascherson) Dandy

HYDROCHARITACEAE
Enhalus acoroides (Lt.) Royle

Halophila capricorni Latkum

Halophila decipiens Ostenteld

Halophila minor (Zolinger) den Hartog (as H. ovata Gaud.)
Halophila ovalis (R. Brown) Hook.

Thalassia humprechii (Ehrenberg) Ascherson

10,3
10,3
10,3

10,3
10,3

Balansa 3103 (PC),

Cribs 208 (PC)

Balansa. 1527 (PC);

Catala 19 (NSW)

Balansa, 1528, 1529 (PC)
McKee 7891 (US)
Balansa, 1526 (PC)

Vieillard, 1412 (CN) ;
Balansa, 3162 (PC)
Garrigue, NSW S153;
Larkum NSW S§122-124
Vieillard, 1368 (CN, PC)
Balansa, 1525 (PC)
Balansa, 1525 (PC)
Balansa, 3103, 3161 (PC)



Plates 9/1 & 9/2

Porifera of New Caledonia.
Remarks on the check list of shallow water species

John HOOPER, Monika SCHLACHER-HOENLINGER
Queensland Museum, PO Box 3300, South Brisbane, Qld 4101, Australia
john hooper@qm.qld.gov.au - monika.schlacher@qm.qld.gov.au

Prior to a concerted taxonomic program on the New Caledonian shallow-water sponge fauna, Claude
Lévi suggested (presumably from existing collections he had available to him at that time}), that 157
species of sponges inhabited the New Caledonian Lagoon and shelf region (Lévi, 1979). He further
predicted that most were probably ‘widely distributed’ tropical Indo-west Pacific species, with only
a minor endemic component in this fauna (less than 20% of the fauna). This contrasted greatly with
the (at that time) better-known deeper-water sponge fauna which was found to have levels of
endemism around 75%. Further details on the biogeography and affinities of the New Caledonian
sponge fauna can be found in Hooper & Lévi (1994).

Since Lévi's 1979 predictions the published New Caledonian shallow water sponge fauna (0-100m
depth) now consists of 149 species in 94 genera, 54 families, 10 orders and two classes
(Demospongiae and Calcarea). and a much higher level of endemism than previously recognised. Of
course, this diversity represents only a small proportion of species actually living in the region. as
evidenced by the huge collections made during the SMIB and other research programs of IRD
(ORSTOM), but unfortunately taxonomic resources are not available to complete a full faunal inven-
tory, including description of potentially many more new species. Remarkably 60 of these 149
species, or 40%. are either indigenous to New Caledonia (the majority of these). or were first
described from New Caledonia and subsequently recorded from the northeast coast of Australia (so
far only several Microcionidae species). Of the species that have more extensive distributions outside
of the New Caledonian EEZ, eight are recorded elsewhere in the western Pacific islands (e.g. Fiji,
Micronesia), 35 are also found in Australian waters (mostly the Great Barrier Reef), nine also occur
in the Indo-Malay Archipelago. 26 are more widely distributed in the western Indian Ocean (e.g. Sri
Lanka to the Red Sea), and seven are allegedly ‘cosmopolitan’ (e.g. Mediterranean, Caribbean) but
these are also possible misidentifications or cryptic sibling species that cannot be differentiated using
morphological criteria. Surprisingly the fauna has very little overlap (one species) with the New
Zealand fauna.

Several highly speciose families are so far very under-represented in the New Caledonian sponge
inventory (e.g. Chalinidae, Mycalidae, Halichondriidae, Irciniidae, Niphatidae), indicating that much
taxonomic work still remains to be done. Conversely, several of the rare, highly ecologically spe-
cialised families are well represented in this inventory (e.g. Minchinellidae, some of the cryptic coral-
dwelling calcareans), but this rather reflects a particular taxonomic expertise available at the time
rather than any major peculiarities in the sponge fauna. Finally. the Porifera research community is
indeed fortunate to have benefited from the resources of IRD (ORSTOM), CNRS and the MNHN
Paris that enabled a concerted international taxonomic etfort to be applied to the New Caledonian
sponge fauna, particularly during the 1990s, and which culminated in the publication of the popular
field guide 'Sponges of the New Caledonian Lagoon’ (Lévi et al., 1998).
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List of the PORIFERA of New Caledonia (0-100 m)

(Following the name of each species, the locality of the first description)

ACANTHOCHAETETIDAE Fischer, 1970

Acanthochaetetes wellsi Hartman & Goreau, 1975 (Marianas)
ACARNIDAE Dendy, 1922

Acarnus caledoniensis Hooper & Lévi, 1993 (New Caledonia)
AGELASIDAE Verrill, 1907

Agelas ceylonica Dendy, 1905 (Gulf of Manaar)

Agelas mauritiana (Carter, 1883) (Mauritius)
ANCORINIDAE Schmidt, 1870

Asteropus simplex (Dendy, 1905) (Western Australia)

Ecionemia acervus Bowerbank, 1864 (Fiji)

Jaspis splendens (de Laubenfels, 1954) (Micronesia)

Rhabdastrella globostellata {Carter, 1879) (Sri Lanka)
APLYSINELLIDAE Bergquist, 1980

Porphyria flintae Bergquist, 1995 (New Caledonia)

Suberea creba Bergquist, 1995 (New Caledonia)

Suberea luboutei Bergquist, 1995 (New Caledonia)
ASTROCLERIDAE Lister, 1900

Astroclera willeyana Lister, 1900 (Christmas Island)

Stromatospongia micronesica Hartman & Goreau, 1976 (Micronesia)
AXINELLIDAE Ridley & Dendy, 1887

Cvmibastela cantharella (Lévi, 1983) (New Caledonia)

Cymbastela concentrica (Lendenfeld, 1887) (East Australia)

Phakellia stipitata (Carter, 1881) (Bass Strait)

Dragmacidon debitusae (Hooper & Lévi, 1993) (New Caledonia)

Ptilocaulis epakros Hooper & Lévi, 1993 (New Caledonia)

Ptilocaulis fusiformis Lévi, 1967 (New Caledonia)

Phycopsiss papillatus (Hooper & Lévi, 1993) (New Caledonia)

Reniochalina condylia Hooper & Lévi, 1993 (New Caledonia)
CALLYSPONGIIDAE de Laubenfels, 1936

Callyspongia aerizusa Desqueyroux-Faundez, 1984 (New Caledonia)

Callyspongia azurea Fromont, 1995 (GBR)

Callyspongia bullata (Lamarck, 1813) (Aust.)

Callyspongia (Cladochalina) diffusa (Ridley, 1884) (Northern Australia)

Callyspongia flammea Desqueyroux-Faundez, 1984 (New Caledonia)

Cuallyspongia fruticosa Desqueyroux-Faundez, 1984 (New Caledonia)

Callyspongia hispidoconulosa Desqueyroux-Faundez, 1984 (New Caledonia)

Callvspongia (Cladochalina) subarmigera (Ridley, 1884) (N. Aust.)
CHALINIDAE Gray, 1867

Haliclona (Gellius) cymaeformis (Esper, 1794) (Sri Lanka)

Haliclona olivacea Fromont, 1995 (Great Barrier Reef)

Haliclona sanguinea Fromont, 1995 (GBR)

Haliclona rvria Fromont, 1995 (GBR)
CHONDRILLIDAE Gray, 1872

Chondrilla australiensis Carter, 1873 (Australia
CLATHRINIDAE Minchin, 1900

Clathrina chrvsea Borojevic & Klautau, 2000 (New Caledonia)
CLIONAIDAE d’Orbigny, 1851

Cliona orientalis Thiele, 1900 (Ternate)

Cliona jullieni Topsent. 1891 (La Réunion)
COELOSPHAERIDAE Hentschel, 1923

Lissodendoryx (Waldoschmittia) schmidii (Ridley. 1884) (New South Wales)



CRELLIDAE Hentschel, 1923

Crella (Grayella) papillata (Lévi, 1958) (Red Sea)

Crella (Yvesia) spinulata (Hentschel, 1911) (WA)
DARWINELLIDAE Merejkowsky, 1879

Chelonaplysilla aurea Bergquist, 1995 (New Caledonia)

Dendrilla rosea Lendenfeld, 1883 (S. Aust.)
DESMACELLIDAE Ridley & Dendy, 1886

Neofibularia hartmani Hooper & Lévi, 1993 (New Caledonia)
DESMOXYIDAE Hallmann, 1917

Higginsia anfractuosa Hooper & Lévi, 1993 (New Caledonia)

Higginsia massalis Carter, 1885 (South Africa)

Higginsia tanekea Hooper & Lévi, 1993 (New Caledonia)

Myrinekioderma granulatum (Esper, 1794) (Indonesia)
DICTYODENDRILLIDAE Bergquist, 1980

Acanthodendrilla australis Bergquist, 1995 (New Caledonia)

Dendrilla elegans Lendenfeld, 1888 (Aust.)
DICTYONELLIDAE Van Soest, Diaz & Pomponi, 1990

Acanthella pulcherrima Ridley & Dendy, 1886 (N Aust.)

Liosina paradoxa Thiele, 1899 (Sulawesi)

Rhaphoxya systreinma Hooper & Lévi, 1993 (New Caledonia)

Stylissa carteri (Dendy, 1889) (India)

Srvlissa flabelliformis (Hentschel, 1912) (Aru Island)

Srylissa massa (Carter. 1887) (Mergui)
DYSIDEIDAE Gray, 1867

Citronia vasiformis Bergquist, 1995 (New Caledonia)

Dysidea arenaria Bergquist. 1965 (Patau)

Dysidea frondosa Bergquist, 1995 (New Caledonia)

Dysidea nigrescens Bergquist. 1995 (New Caledonia)

Euryspongia delicatula Bergquist, 1995 (New Caledonia)

Lamellodysidea herbacea (Keller, 1889) (Eritrea)
HALICHONDRIIDAE Vosmaer, 1887

Axinyssa aplysinoides (Dendy. 1921) (Carajos)
HETEROPIIDAE Dendy, 1892

Syconessa syconiformis (Borojevic, 1967) (New Caledonia)

Sycertusa tenuis Borojevic & Klautau. 2000 (New Caledonia)

Vosmaeropsis hozawai Borojevic & Klautau. 2000 (Brazil)
HYMEDESMIIDAE Topsent, 1928

Hamigera strongylata (Burton. 1934) (GBR)
IANTHELLIDAE Hyatt, 1875

Anomoianthella rubra Bergquist. 1995 (New Caledonia)

Fanthella basta (Pallas, 1766) (Indian Ocean)
IOTROCHOTIDAE Dendy, 1922

lotrochota baculifera Ridley, 1884 (N, Aust.)
IRCINIIDAE Gray, 1867

Ircinia irregularis (Poléjaeft, 1884) (Iran Jaya)

Psammocinia bulbosa Bergquist, 1995 (New Caledonia)
JENKINIDAE Borojevic, Boury-Esnault & Vacelet, 2000

Anamixilla torresi (Poléjaeff, 1883) (N. Aust.)

Leucuscandra caveolata Borojevic & Klautau, 1998 (New Caledonia)
LELAPIELLIDAE Borojevic, Boury-Esnault & Vacelet, 1990

Lelapiella incrustans Vacelet, 1977 (Madagascar)
LEPIDOLEUCONIDAE Vacelet, 1967

Lepidoleucon inflatum Vacelet. 1967 (Madagascar)
LEUCALTIDAE Dendy & Row, 1913

Leucualtis clathria Haeckel, 1872 (Florida) [doubtful ID]
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LEUCASCIDAE Dendy, 1892
Leucascus neocaledonicus Borojevic & Klautau, 2000 (New Caledonia)
LEUCETTIDAE de Laubenfels, 1936
Leucetta chagosensis Dendy, 1913 (Seychelles)
Leucetta grisea (Dendy & Frederick. 1924) (WA)
Leucetta microraphis Haeckel, 1872 (Medit.)
Pericharax heteroraphis Poléjaeff, 1883 (Tristan de Cunha)
MERLIIDAE Kirkpatrick, 1908
Merlia deficiens Vacelet, 1980 (Medit.)
Merlia normani Kirkpatrick, 1908 (Madiera)
MICROCIONIDAE Carter, 1875
Clathria (Clathria) bulbosa Hooper & Lévi, 1993 (New Caledonia)
Clathria (Clathria) kylista Hooper & Lévi, 1993 (New Caledonia)
Clathria (Clathria) menoui Hooper & Lévi, 1993 (New Caledonia)
Clathria (Thalysias) araiosa Hooper & Lévi, 1993 (New Caledonia)
Clathria (Thalysias) corneolia Hooper & Lévi, 1993 (New Caledonia)
Clathria (Thalysias) flabellifera Hooper & Lévi, 1993 (New Caledonia)
Clathria (Thalysias) hirsuta Hooper & Lévi, 1993 (New Caledonia & GBR)
Clathria (Thalysias) vulpina (Lamarck, 1814) (Aust.)
Clathria (Wilsonella) australiensis Carter, 1885 (Port Philip)
Clathria (Wilsonella) litos Hooper & Lévi, 1993 (New Caledonia)
Clathria (Wilsonella) rugosa Hooper & Lévi, 1993 (New Caledonia)
Echinochalina (Echinochalina) intermedia (Whitelegge, 1902) (E. Aust.)
Echinochalina (Protophlitaspongia) bargibanti Hooper & Lévi, 1993 (New Caledonia)
Echinochalina (Protophlitaspongia) laboutei Hooper & Lévi, 1993 (New Caledonia)
MINCHINELLIDAE Dendy & Row, 1913
Minchinella kirkpatricki Vacelet, 1981 (New Caledonia)
Plectroninia lindei Kirkpatrick, 1900 (Funafuti)
Plectroninia lepidophora Vacelet, 1981 (New Caledonia)
Plectroninia microstyla Vacelet, 1981 (New Caledonia)
Plectroninia minima Vacelet, 1967 (Madagascar)
Plectroninia novaecaledoniense Vacelet, 1981 (New Caledonia)
Plectroninia tecta Vacelet, 1967 (Madagascar)
Plectroniniu terractinosa Vacelet, 1981 (New Caledonia)
Plectroninia vasseuri Vacelet, 1967 (Madagascar)
Tulearinia stvlifera Vacelet, 1977 (Madagascar)
MURRAYONIDAE Dendy & Row, 1913
Murrayona phanolepis Kirkpatrick, 1910 (Christmas 1.)
MYCALIDAE Lundbeck, 1905
Mycale (Zygomycale) parishi (Bowerbank. 1875) (Malaysia)
NIPHATIDAE van Soest, 1980
Amphimedon compressa Duchassaing & Michelotti, 1864 (Caribbean) [doubtful ID]
Gelliodes carnosa Dendy, 1889 (India)
Gelliodes fibulara (Carter, 1881) (Bass Strait)
Gelliodes persica Fromont, 1995 (GBR)
Niphates erecta Duchassaing & Michelotti, 1864 (Caribb.) [doubtful 1D]
PARAMURRAYONIDAE Vacelet, 1967
Paramurrayona corticata Vacelet, 1967 (Madagascar)
PETROSIIDAE van Soest, 1980
Petrosia (Petrosia) capsa Desqueyroux-Faundez, 1987 (New Caledonia)
Xestospongia bergquistiu Fromont, 1995 (GBR)
Neopetrosia exigua (Kirkpatrick, 1900) (Christmas I)
PHLOEODICTYIDAE Carter, 1882
Oceuanapia tenuis Desqueyroux-Faundez, 1987 (New Caledonia)



PODOSPONGIIDAE de Laubenfels, 1936

Diacarnus levii Kelly-Borges & Vacelet, 1996 (New Caledonia)
POLYMASTIIDAE Gray, 1867

Polymastia tropicalis Lévi, 1967 (New Caledonia)
PSEUDOCERATINIDAE Carter, 1885

Pseudoceratina verrucosa Bergquist, 1995 (New Caledonia)
RASPAILIIDAE Hentschel, 1923

Ceratopsion clavatum (Thiele, 1898) (Japan)

Ceratopsion expansa (Thiele, 1898) (Japan)

Ceratopsion palinatum Hooper, 1991 (N. Aust.)

Rapailia (Raspaxilla) clathrioides (Lévi, 1967) (New Caledonia)

Raspailia (Raspailia) wilkinsoni Hooper, 1991 (N. Aust.)
SPIRASTRELLIDAE Ridley & Dendy, 1886

Spheciospongia inconstans (Dendy, 1887) (India)

Spheciospongia vagabunda (Ridley, 1884) (N. Aust.)
SPONGIIDAE Gray, 1867

Carteriospongia delicata Pulitzer-Finali, 1982 (GBR)

Coscinoderma mathewsi (Lendenfeld, 1886) (Micronesia)

Leiosella ramosa Bergquist, 1995 (New Caledonia)

Phyllospongia papyracea (Esper, 1794) (Indian O.)

Spongia (Spongia) australis Bergquist, 1995 (New Caledonia)
SPONGILLIDAE Van Soest, 1980

Pachyrotula raceki (Rutzler, 1968) (New Caledonia)
SYCETTIDAE Dendy, 1892

Sycon gelatinosiun (Blainville, 1847) (Aust.)
TETHYIDAE Gray, 1848

Tethva japonica Sollas, 1888 (Philippines)

Tethya sollasi Bergquist & Kelly-Borges , 1991 (NZ)

Tethva topsenti Sara, Bavestrello & Calcinai, 2000 (New Caledonia)
TETILLIDAE Sollas, 1886

Cinachyrella schuizei (Keller, 1891) (Aden)

Cinachyrella tenuiviolacea (Pulitzer-Finali, 1982) (GBR)
THORECTIDAE Bergquist, 1978

Fuscaplysinopsis reticulata (Hentschel, 1912) (Aru I)

Hyrtios erectus (Keller. 1889) (Eritrea)

Hyrtios reticulatus (Thiele. 1899) (Indonesia)

Luffariella caliculata Bergquist, 1995 (New Caledonia)

Luffariella cvlindrica Bergquist, 1995 (New Caledonia)

Petrosaspongia nigra Bergquist. 1995 (New Caledonia)
TRACHYCLADIDAE Hallmann, 1917

Trachycladus digitatus Lendenfeld, 1887 (E. Aust.)
VERTICILLITIDAE Steinmann, 1882

Vaceletiu crypta (Vacelet, 1977) (Madagascar)
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Introduction

From a brief survey of the literature, it appears that until now only two articles were published
during the last century by specialists that are dealing with New Caledonian hydroids. The first was by
Redier (1966). From samples collected by Yves Plessis, he described 25 species (including 5
varieties), all already known. Most of them were from the littoral zone and were collected at low tide ;
a few were from deeper waters (to 40 m depth). The second article was published later on by Vervoort
(1993) who studied representatives of the family Sertulariidae in several collections of the Natural
History Museum of Paris. The specimens mostly originated from the following oceanographic cruises:
Biocal (1985), Lagon (1984, 1985 and 1989), Musorstom 4 (1985), Chalcal 2 (1986), Biogeocal
(1988), Smib 2 (1986), 4 and 5 (1989) and 6 (1990), with two additional sites, a station of the
“Vauban™ (1978) and a dive of H. Zibrowius (1989). Vervoort recorded 57 species ot which 39 were
new to Science. Most of the biological material from these cruises came from deep water: only
6 stations were from depths between 28 and 57 m, and 77 were from a greater depth (125-860m).
More recently, Laboute & Richer de Forges (2004) published a book illustrating the high biodiversi-
ty of New Caledonia with many in situ photographs of marine plants and animals. This book includes
several pages of beautiful photographs of hydroid colonies, exhibiting part of the macroscopic
hydroid fauna observable underwater. It presents interesting illustrations of these animals that are
usually little known with divers. Besides, pictures of several species of hydrocorals like milleporids
and stylasterids, of pelagic hydroid colonies (Velella and Porpita spp) and of a hydromedusa
(Aequorea) are also found in this book.

From these three publications and from an additional provisional list sent by Bertrand Richer de
Forges, the aim for the author was to establish a reliable list of species and to comment on it bearing
in mind well known data on hydroids. According to the time dedicated to this project it was not pos-
sible to study the entire literature to integrate scattered records from New Caledonia or to discuss
additional data related to Pacific hydroids. Moreover, the author never personally studied the New
Caledonian hydroid fauna or revised specimens in museum collections: she therefore does not feel
responsible of misidentifications that could be found in the list. '

Results

The documents cited below are very different regarding type and contents, even the first two
taxonomic works, except for giving more or less precise data on where samples or pictures were
taken. Redier (1966) gave a brief diagnosis and discussion of the species but he illustrated only some
specimens in the collection by photographs, giving' references of drawings by others. Vervoort
(1993), on the contrary, did drawings of specimens for all species checked, and especially for new
species described. Laboute & Richer de Forges (2004) gave colour photographs of specimens in situ
but they did not discuss the species.

In the absence of time to revise specimens in collections, species checked by the hydroid specialists
Redier and Vervoort are recorded here largely as cited by the authors except in case a name had to be
changed for nomenclatural reasons. For the species cited by Laboute & Richer de Forges (2004), it
has sometimes been necessary to correct species. genus and family names, and to re-arrange the clas-
sification. Moreover, genus names have been attributed to unidentified hydroid species due to easily
recognizable characters on the photographs - as for instance the characteristic shape of the gonothe-
ca in the genus Gymnangium (= Halicornaria) - or by similarity with species from the Indian Ocean
well known to the author.




Thus a provisionally list of 109 species has been established for the hydroid fauna of New Caledonia
(ct. list). The species in the list are divided in athecate and thecate hydroids; the families, genera and
species are arranged inside these two groups in alphabetical order.

Table 1 shows the distribution of the 109 species in 15 athecates and 94 thecates, 16 families (athe-
cates 8, thecates 8) and 34 genera (athecates 10, thecates 24).

Tab. 1 — Distribution of species into gencra and families, and proportion of athecates versus thecates, within the entire col-
lection including deep specimens.

Families Genera Species % species
ATHECATAE 8 10 15 14
THECATAE 8 24 94 86
TOTAL 16 34 109 100

The structure of the community is characterized by a large percentage of thecates (86%) dominating
athecates (14%), and by the predominance of the family Sertulariidae (65) and Aglaopheniidae (14).

In order to compare this community with those already described from other islands, Table 2 exhibits
the results of species from shallow waters only.

Tab. 2 — Distribution of species from littoral shallow waters only (0-60m).

Families Genera Species % species
ATHECATAE 8 10 15 26
THECATAE 8 18 42 74
TOTAL 16 28 57 100

When collections from deep waters (over 100m depth) are excluded, the percentage of thecates
remains higher (74%) than that of the athecates (26%) but less distinctly so (less than three times
higher instead of six), and the predominance of the family Sertulariidae (14 species) is shared with
the family Aglaopheniidae (14 species).

Discussion

The hydroid fauna of New Caledonia exhibits high species richness (109 species). According to our
present knowledge, a higher level is reached in a few places in the world involving large areas like
Japan and South Africa (Gravier-Bonnet & Bourmaud, 2006a).

A characteristic of the high richness of the New Caledonian hydroid fauna is that it belongs for a
greater part to deep waters. Great depths indeed have been extensively sampled during several
oceanographic cruises, due to special research programs. and they provided a lot of species, about
half of the total number (53 of the 109 species). Vervoort (1993) mentions 57 species for the single
family Sertulariidae, of whom 39 were new for Science, with some of them belonging to a new genus
(Gonaxia). This strikingly large number of new species brings New Caledonia in the range of the high
hot spots of endemism for hydroids. if not the highest.

Regarding shallow waters, they have not been well enough prospected and too poorly studied in this
archipelago, and thus we can hypothesize that species richness of the coastal areas is far below that
illustrated by the present list, reaching none the less 57 species. This is confirmed by the absence in
the list of several important families (like Haleciidae and Lafoeidae) and genera (like Anrennella,
here monospecicific, and Hebella) distributed either worldwide or between the tropics. As iHustrated
in Table 3, the number of families and genera is low compared to that of other locations of the
tropics like Glorieuses and Juan de Nova, two islands of the Mozambique Channel in the Indian



Ocean where the shallow waters were recently studied (Gravier-Bonnet & Bourmaud, 2006a and
2006b). These numbers seem to be correlated to species richness as they increase accordingly.

Tab. 3 — Examples of number of tamilies, genera and species and of proportion of athecates in shallow waters.

Number New Caledonia Glorieuses Juan de Nova

Families 16 21 26
Genera 28 38 44
Species 57 88 95

Additional studies in shallow waters of New Caledonia will be necessary to increase present knowl-
edge. It will be very interesting to investigate if endemism is also present at these depths as it is in
deeper waters.

Results regarding community structure within the global list, with the family Sertulariidae widely
dominating other families, are mainly due to two related facts: Vervoort studied this family in partic-
ular among others remaining to be studied (pers. com.), and a lot of the specimens studied were from
deep waters where this family is known to be particularly well developed. About shallow waters, the
dominance of the families Sertulariidae and Aglaopheniidae agrees with previous data obtained in
other areas of the tropics (Gravier-Bonnet & Bourmaud, 2006a). However, as already said, it lacks
entire families and genera. In addition, it seems that the microscopic fauna. usually including a lot of
species, was not at all investigated until now.

In order to complete the present compilation of data, an accurate study of the literature should be
done to discover scattered data dealing with New Caledonian hydroids that could be dispersed in
older studies dealing with larger areas as for instance the entire Pacific.

Today, two collections of specimens from deep waters belonging to the families Lafoeidae and
Aglaopheniidae have been committed respectively to Pr. W. Vervoort and Dr. Ansin Agis by the
Museum of Natural History of Paris to be studied (Vervoort, pers. com.).

To conclude this brief comment, we recommend to continue hydroid studies in the rich environment
of the New Caledonian archipelago where so many new species have been already discovered, with
(a) much more detailed investigation of the shallow waters, including the microscopic fauna, (b)
ongoing deep water explorations in the surroundings.
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List of Hydroids

Order ATHECATAE (ANTHOMEDUSAE)
Family EUDENDRIIDAE
Eudendrium capillare Alder, 1856
Family HYDRACTINIDAE
Hydractinia carnea Sars, 1846
? Hydractinia sp.
Family HYDROCERATINIDAE
Clathrozoon wilsoni (Spencer, 1891)
Family MILLEPORIDAE
Millepora ? tenera Boschma, 1949
Millepora ? platyphylla Hemprich & Ehrenberg, 1834
Family PENNARIIDAE
Pennaria disticha {Goldfuss. 1820)
Family SOLANDERIDAE
Solanderia secunda minima (Hickson, 1903)
Family STYLASTERIDAE
Distichopora violacea (Pallas, 1766)
Styluster brunneus Boschma, 1970
Stylaster sanguineus Valenciennes in Milne-Edwards and Haime, 1850
Stylaster sp. 1
Stylaster sp. 2
Family PORPITIDAE
Porpita pucifica Lesson, 1826
Velella velella (Linné, 1758)

Order THECATAE (LEPTOMEDUSAE)
Family AGLAOPHENIIDAE
Aglaophenia cupressina Lamouroux, 1816
Aglaophenia pluma Linné, 1758
Aglaophenia sibogae Billard, 1913
Aglaophenia postdentata Billard, 1913
Gymnangium sp. 1
? Gymnangium sp. 2
Macrorliynchia philippina (Kirchenpauer. 1872)
Macrorhynchia phoenicea (Busk, 1852)
Macrorhiynchia sibogae (Billard, 1913)
Macrorhynchia sp.
Lytocarpia brevirostris (Busk. 1852)
Lytocarpia incisa (Coughtrey. 1875)
Lytocarpia orientalis Billard, 1908
Lytocarpia sp.
Family AEQUOREIDAE
Aequorea cf. australis Uchida, 1947
Family CAMPANULARIIDAE
Clytia gracilis (Sars, 1851)
Family HALOPTERIDIDAE
Antennella siliquosa (Hincks. 1877)
Halopteris diaphana (Heller, 1868)
Halopteris buskii (Bale, 1884)
Halopteris peculiaris (Billard, 1913)
Halopteris campunula (Busk, 1852)
Halopteris polymorpha Billard, 1913




Family PLUMULARIIDAE
Plumularia crater Billard, 1913
Plumularia habereri Stechow, 1909
Plumularia scabra Lamarck. 1816

Family SERTULARIIDAE
*Abietinaria immersa Vervoort, 1993
Dictyocladium biseriale Vervoort, 1993
Diphasia atrenuata (Hincks. 1868)
Diphasia digitalis (Busk, 1852)
Dynamena crisioides Lamouroux, 1824
Dynamena disticha (Bosc. 1802)
Dynamena heterodonta (Jarvis, 1922)
Dynamena quadridentata (Ellis & Solander, 1786)
Geminella ceramensis Billard, 1925
*Gonaxia amphorifera Vervoort, 1993
*Gonaxia ampullacea Vervoort. 1993
*Gonaxia anonyma Vervoort. 1993
*Gonaxia bulbifera Vervoort, 1993
*Gonaxia compacta Vervoort, 1993
*Gonaxia complexa Vervoort. 1993
*Gonaxia crassa Vervoort, 1993
*Gonaxia crassicaulis Vervoort. 1993
*Gonaxia crusgalli Vervoort. 1993
*Gonaxia elegans Vervoort. 1993
*Gonaxia errans Vervoort, 1993
*Gonaxia interimedia Vervoort, 1993
*Gonaxia pachyclados Vervoort. 1993
*Gonaxia persimilis Vervoort, 1993
*Gonaxia robusta Vervoort, 1993
*Gonaxia sealariformis Vervoort, 1993
*Gonaxia similis Vervoort, 1993
*Gonaxia siniosa Vervoort, 1993
*Gonaxia stricta Vervoort, 1993
*Hydrallmania falcata (Linnaeus, 1758)
Idiellana pristis (Lamouroux, 1816)
Salacia tetracythara Lamouroux, 1816
*Sertularella acutidentata acutidentara Billard, 1919
*Sertularella acutidentata profunda Vervoort. 1993
*Sertularella anguina Vervoort. 1993
*Sertularella areyi Nutting, 1904
*Sertularella billardi Vervoort. 1993
*Sertularella bipectinata Vervoort. 1993
*Sertularella catena (Allman, 1888)
*Sertularella crenulata Nutting, 1905
Sertularella diaphana (Allman, 1885)
*Sertularella geodiae Totton. 1930
*Sertularella helenae Vervoort, 1993
Sertularella intricata Billard. 1919
*Sertularella leiocarpa (Allman, |888)
*Serniarella leiocarpoides Vervoort. 1993
*Serrularella novaecaledoniae Vervoort, 1993
*Sertularella paucicostara Vervoort, 1993
*Sertularella psendocostata Vervoort. 1993
Sertularella polyzonias Linné. 1758
*Sertularella quadridens cornuta Ritchie. 1909
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*Sertularella sinensis Jaderholm. 1896
*Sertularella tenella (Alder. 1856)
Sertularia distans Lamouroux, 1816
*Symplectoscyphus barhyalis Vervoort. 1972
*Symplectoscyphus bathypacificus Vervoort, 1993
*Svimplectoscyphus conmmensalis Vervoort, 1993
*Symplectoscyphus effusus Vervoort, 1993
*Syiplectoscyphus jonhstoni subtropicus Ralph, 1961
*Symplectoscyphus jonhstoni tropicus Vervoort. 1993
*Symplectoscyphus peduncularus (Billard. 1919)
*Symplectoscyphus pseudocolumnarius Vervoort, 1993
*Symplectoscyphus cf. pseudodivaricatus Ralph, 1961
*Symplectoscyphus ralphae Vervoort, 1993
*Symplectoscyphus tuba Vervoort, 1993
*Symiplectoscyphus watsonae Vervoort, 1993

Family SYNTHECIIDAE
Synthecium samauense Billard, 1925

Family THYROSCYPHIDAE
Thyroscyphus fruticosus (Esper, 1793)
*Thyroscyphus scorpioides Vervoort. 1993
Lytoscyphus junceus (Allman, 1876)

* Species checked in deep waters only (125-860m) (Vervoort, 1993)
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Antipatharians or black corals are colonial anthozoans characterized by small polyps possessing 6
tentacles and a horny, non-calcareous skeletal axis. The polyps of antipatharians are around or elon-
gated transversally. In most species they are only 1-3 mm in diameter, but in some deep-water forms
polyps can reach up to 6-8 mm in transverse diameter. All hitherto known species of antipatharians
produce a horn-like, non-calcareous skeletal axis which can be unbranched or branched, bushy, fla-
bellate, or pinnulate. The skeletal axis is usually brown or black in color and covered with small
spines. Spines range in size from 0.02 to 0.5 mm and can be of various form: triangular, conical, horn-
shaped, cylindrical, bifurcated and sometimes dendritic. The surface of the spines can be smooth,
papillose, or covered with tubercles. The features used for taxonomy are the size and structure of
polyps as well as skeleton morphology. including mode of branching and/or pinnulation and also size,
morphology and arrangement of spines.

Up to date more then 200 nominal species of antipatharians grouped in six families (Antipathidae,
Aphanipathidae, Cladopathidae, Leiopathidae, Myriopathidae and Schizopathidae) are known world-
wide and most of them (> 150 nominal species) are known from the tropical and subtropical waters
of Indo-West Pacific region.

The information about black coral of New Caledonia is practically absent. Despite a rich collection
of black corals collected in a number of cruises and deposited in MNHN, up to now only two species
of deep-sea antipatharians are reported oft New Caledonia: Asteriopathes arachniforines Opresko,
2004 (fam. Aphanipathidae), reported without precies locality, and Saropathes margarita
Molodtsova, 2005 (fam. Schizopathidae) described from the northern part of Norfolk Ridge
(Molodtsova, 2005) and also three deep-sea species of family Cladopathidae have to be described
soon (Molodtsova in prep.). A. arachniformes is also known from Palau (Opresko, 2004), S. margar-
itae is up to now known from the type locality only.

The shallow-water antipatharians of New Caledonia are even worse studied. No special attention was
focused at shallow-water antipatharians of New Caledonia so far. The only authors provided any list
of black corals are Laboute & Richer de Forges (2004) that pictured 17 species of black corals in
their colorful book on fauna and flora of lagoons and reefs of New Caledonia. Only four of
antipatharians are determined to species level and remaining 13 species are referred to the genus
Antipathes (12 spp.) and genus Cirripathes (1 sp.). From the photo provided it is possible to see that
at least one species (Antipathes sp. 2) represents a gorgonian and 5 species reported as Antipathes
spp- 4-8 have close affinity to genera Cupressopathes Opresko (2003) (A. sp. 6 and A. sp. 7) and
Myriopathes Opresko (2003) (A. sp. 4, A. sp. 5 and A. sp. 8). However more precise determination
requires thorough examination of actual material from the region. The list of antipatharians provided
below does not pretend to be complete and detailed study of shallow and deep-sea black corals of
New Caledonia is needed.
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List of Antipatharia reported of New Caledonia

FAM. ANTIPATHIDAE
Antipathes cf. reticulata (Esper 1795)
Antipathes sp. 1
Antipathes sp. 3
Antipathes sp. 9
Antipathes sp. 10
Antipathes sp. 11
Antipathes sp. 12
Cirripathes cf. anguina Dana 1846 (= Cirrripathes anguinus in Laboute & Richer de Forges, 2004)
Cirripathes spiralis (Linnaeus, 1758)
Cirripathes sp.1

FAM. APHANIPATHIDAE
Asteriopathes arachniforines Opresko, 2004
FAM. MYRIOPATHIDAE
Cupressopathes cf. abies (Linnaeus, 1758)
Cupressopathes sp.1 (=Antipathes sp. 6 in Laboute & Richer de Forges, 2004)
Cupressopathes sp.2 (=Antipathes sp. 7 in Laboute & Richer de Forges. 2004)
Myriopathes sp.1 (=Antipathes sp. 4 in Laboute & Richer de Forges, 2004)
Mpyriopathes sp.2 (=Antipathes sp. 5 in Laboute & Richer de Forges, 2004)
Myriopathes sp.3 (=Antipathes sp. 8 in Laboute & Richer de Forges, 2004)
FAM. SCHIZOPATHIDAE
Saropathes imargaritae Molodtsova, 2005
FAM. CLADOPATHIDAE
Hexaputhes sp. 1
Hexupathes sp. 2
Trissopathes sp.
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Although present in New Caledonia, zoanthids were poorly studied in that region. The “Mission
Ranson en Océanie” in 1952 collected one species from New Caledonia. This sample was described
as new species in 1956 by Pax and Muller. In 1979, Dr. B. Thomassin collected one sample and
Dr. J. Picard in 1980 sampled two colonies. Unfortunately this material was not described and
studied at the time of collection. After more than 20 years in formalin and stored in poor conditions,
this material is of little scientific use. More recently, a few deep sea samples were collected by the
Dr. B. Richer de Forges during different collecting missions. In 1989, two missions (SMIB4 and
MUSORSTOMS4) a very special zoanthid associated to a eunicid worm was observed in situ and
collected. In 2005, during the EBISCO cruise three samples of zoanthids belonging to two different
species were sampled. A mission focusing on new caledonian zoanthids was held in November 2006.
The samples collected and analysed on this occasion completed the few data already available,
mainly for the south-west part of the lagoon.

The actual status of zoanthid taxonomy is very confused due to many inaccurate species description,
lost type samples and mainly due to the lack of taxonomically relevant morphological characters. The
development of the molecular techniques offers a good alternative to histological and cytological
methods. The future of zoanthid taxonomy probably relies on a combination of molecular, morpho-
logical and ccological characters (Sinniger es al. 2005, Reimer et al. 2004).
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Annotated list of the taxa

* indicates deep sea taxa.
Suborder Macrocnemina
Family Epizoanthidae Delage and Hirouard, 1901

Epizoanthus illoricatus Tichbierek 1930: This atypical Epizoanthus lives associated to eunicid worms
tubes. This association seems not to disturb the worm as all the samples collected were containing
alive eunicid worms. Found from 15 m to 60 m and probably below, this species is common on steep
slopes, inside and outside of the lagoon exposed to water movement. This zoanthid is often confused
with a Parazoanthus, but its association is typical in the area concerned. Moreover, this species can
be distinguished from Parazoanthus species by the white tip of its tentacles.

*Epizoanthus aff. abyssorum: According to Carlgren (1923) those Epizoanthus specimens would
belong to the species abyssorum. However, this species was found only in north-east Atlantic. As we
had no atlantic samples to compare, we cannot be totally confident on the specific status of those
samples. This zoanthid grows on shells inhabited by pagurids forming a carcinoecium. The greyish-
yellow coloration is given by the incrustations composed of Globigerina ooze (sediment mainly com-
posed of planktonic foraminiferans tests). The colonies are composed of 7 side polyps and 1 to 3 dor-
sal polyps. The samples were collected off New Caledonia around SE Fairway between 883 m and
957 m deep. Similar samples were collected in Vanuatu during the mission “Santo” in 2006.

Epizoanthus spp.: Although no shallow water specimens were found yet in New Caledonia, the pres-
ence of this zoanthid is very likely below 10 m, maybe even higher. As those organisms once con-
tracted look like a sandy crust on the substrate they are often ignored or missed.

Family Parazoanthidae Delage and Hirouard, 1901

Taxonomical note: This family is under revision, in a close future probably only the sponge associ-
ated parazoanthids will remain in the genus Parazoanthus. Species growing on hydrozoans (such as
P. gracilis here) will probably be transferred into a new genus and possibly a new family. Deep sea
species growing on hexactinellid spicules will be also probably transferred into a new genus.

*Undetermined Parazoanthidae: This epizoic zoanthid groups within the Parazoanthidae family. The
hexactinellid spicule used as substrate is characteristic for a few species of Epizoanthus and
Isozoanthus (Carlgren 1923). If molecular results exclude clearly this species from the genus
Epizoanthus, the situation is less clear conceming I[sozoanthus. More histological and molecular
analyses would be necessary to answer this question. A polychaete worm is associated to both sam-
ples. Such an association (with Eunice mindanavensis) was also found by Carlgren with E. fatuus, E.
planus, I valdiviae, I. arenosus and . africanus.

“Parazoanthus " gracilis (Lwowsky 1913): This species is growing usually on the hydrozoan
Plumularia habereri. Specimens were found in the Indo-Pacific in Madagascar, Japan, Indonesia and
New Caledonia. In New Caledonia this species was seen in various abundances in different localities
all around the mainland as well as around Ouvea in the Loyalty Islands. It is found between 8 and 40
m, always in current zones (channels, canyons...). The polyps are rather small (2-4 mm high, 2-4 mm
oral disc diameter) and the coloration varies from yellow to dark brown, probably due to the proba-
ble presence of Symbiodinium dinoflagellates.



Parazoanthus sp.: This sponge associated Parazoanthus was found in the South West of the lagoon.
This species can be associated to Clathrina cf. jullienii at very shallow depth (5-25 m) on the edge
of the reef flat or different sponges (Niphatidae? and orange encrusting sponges) at depths ranging
from 3-15 m.

Parazoanthus sp.: Very similar if identical in appearance to the previous species, this Parazoanthus
lives deeper (30-52 m). One colony was collected on a red encrusting sponge at 52 m depth, while
another one was collected under an overhang on an encrusting orange sponge at 32 m. Molecular
studies differentiate clearly the two species and substrate analyses (identification of the sponge
species colonised) might be a potential tool to discriminate those species.

Parazoanthus spp.: Although no shallow water specimens were found yet in New Caledonia, the
presence of species associated with hydrozoans or diverse anthozoans is sure. A picture in Laboute
& Richer de Forges (2004) shows a “Parazoanthus” colonising a dead gorgonians skeleton. For the
moment only one colony of this zoanthid is known in New Caledonia. The substrate used could be a
characteristic of the genus Savalia, however this genus secretes its own skeleton and is usually
restricted to temperate or deep sea waters. Minute examination of this zoanthid would be necessary
to identify its genus. No similar species were found until now in the shallow tropical Pacific.

Suborder Brachycnemina
Family Sphenopidae Hertwig, 1882

Sphenopus marsupialis (Gmelin 1791): The single non-colonial brachycnemic zoanthid. It lives
buried in the sand with tentacles expanding mostly at night. This species appears to be abundant in
the canal Woodin but probably as well in other similar environments such as the “Chenal des
5 miles”.

Palythoa spp.: This genus includes the former genus Protopalvthoa (Reimer et al. 2006). The single
zoanthid species from New Caledonia described in the literature is Palythoa poeciloderina (Pax and
Muller 1956). Three different specimens belonging to this genus were collected in intertidal reef
environment by Dr. J. Piccard in [980. However, due to conservation issues, those samples are
unidentifiable at the specific level. The development of the coenenchyme of this colonial zoanthid
i1s very variable among species. In some species the polyps can be totally immersed in the
coenenchyme whereas in others the coenenchyme will be reduced to a thin basal layer encrusting the
substrate. A few species of this genus, additional to those described below, are surely present in New
Caledonia shallow waters.

Palythoa (Protopalvthoa) mutuki (Haddon and Shackleton): This large species possess polyps up to
40 mm length for 13 mm diameter with expanded oral disk up to 20 mm. The length of the numer-
ous tentacles (around 70) is about half of the expanded oral disk diameter. The column is usually
heavily incrusted with sand and the oral disk colour is usually brown with some fluorescent (most of
the time blue or green) radial marks. This species was regularly found between 2 m and 10 m.

Palythoa (Protopalvthoa) heliodiscus (Ryland and Lancaster 2003): smaller than the previous species
(up to 17mm length for 6 mm column diameter with an open oral disk diameter of about 15 mm). The
numerous (up to 100) tentacles are shorter. reaching at the most 20% of the expanded oral disk diam-
eter. They are often masked by the well developed light tubercles formed by the knobbed capitular
ridges. The column is also incrusted with sand (like in all Sphenopidae), but usually less abundant
and thinner particles are incorporated. The colour of the oral disk is brown with lighter radial stripes.
Two polyps of this species were found in only one locality, on the external slope of the reef at 35 m.
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This depth is unusual for this species although it was seen at similar depth in Madagascar. The pos-
sibility of a secondary transport of the colony from shallow waters to deeper environment (through a
storm for exemple) is unlikely considering the verticality of the locality where the polyps were found.

Palythoa aff. caesia: this zoanthid is the most common zoanthid found in shallow waters. The dis-
tinction with P. tuberculosa (Hertwig 1888) is unclear, and those two species might be synonymous.
We use here P. caesia Dana 1846 as this species was clearly identified as the commonest species from
the Great Barrier Reef. The polyps are deeply embedded in the coenenchyme. When expanded, only
the ridges of the oral disk bearing numerous short tentacles overgrow the coenenchyme. The diame-
ter of the polyps is up to 15 mm and the height of a colony can reach up to 65 mm. Colony size can
measure up to 30 cim diameter over this size colonies usually split into smaller daughter colonies. The
colour is variable from light to darker brown, a few colonies showed a fluorescent yellow colour. We
do not know yet if this is a morphotype of the same species or a distinct species.

Family Zoanthidae Gray, 1840

Zoanthus spp.: They are some of the most common zoanthids present in tropical waters. A Zoanthus
specimen was collected by Dr. B. Thomassin in 1979. This sample comes from the Isle of Pines but

- no indications on the depth are available. However this genus is likely to be found in shallow waters

as it lives in symbiosis with Symbiodinium dinoflagellates. A few species of this genus are surely
present in New Caledonia shallow waters. Two unidentified species were found in the SW lagoon,
between 5 m and 10 m depth.

Isaurus spp: Characterised by an asymmetric column, the polyps of this genus are open only at night.
Three species (/. tuberculatus, 1. cliftoni and 1. maculatus) were recorded from Fiji (Muirhead and
Ryland 1985), they could be present in New Caledonia especially /. tuberculatus and I. cliftoni which
are present in Australia too. One species was photographed in New Caledonia (Laboute & Richer de
Forges, 2004), probably 1. tuberculatus, however this zoanthid is not common and very difficult to
find.

Acrozoanthus australiae Saville-Kent 1893: This monospecific genus is very similar to Zoanthus
from which it differs mainly by the epizoic status, growing on eunicid worm fubes. Differences in
asexual reproduction and cnidome composition distinguish this genus from other zoanthidae. It is
known from Indonesia and Great Barrier Reef (Ryland et a/. 2004), thus its presence in New
Caledonia is possible.

INCERTAE SEDIS

*Undescribed zoanthid: This very particular zoanthid was collected in different localities (South of
the ile des Pins, Sponge Bank) at depth ranging between 490 and 650m. This zoanthid build arbores-
cent colonies in association with a eunicid worm. It ts not clear until now if the zoanthid colonises
the worm’s tube or if the worm installs himself in the zoanthid colonies. Observation of the samples
would rather suggest that the arborescent shape of the colony results of the zoanthid as branches with-
out worm were found. Polyps are regularly distributed at the surface of the very dense coenenchyme
building the arborescent structure. The solidity of the coenenchyme results in the extremely impor-
tant incrustation of sand particle. No similar species where ever collected or observed until now in
other parts of the world. Unfortunately, due to formalin fixation those samples were not suitable for
molecular analyses. This zoanthid was photographed in situ and mentioned, with the pictures, in
Laboute and Richer de Forges (2004).



Tube anemones (Ceriantharia Anthozoa) of New Caledonia
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Cerianthids or tube anemones are solitary anemone-like anthozoans. Most of cerianthids have very
uniform appearance with long column, flattened oral disk and rounded aboral end. At the oral disk
there are two crowns of simple numerous tentacles : shorter ones surround the mouth and longer ones
are arrayed at the margin. Internally cerianthids have an actinopharynx with a single siphonoglyph
and several tens of complete mesenteries. Members of the order Ceriantharia are principally bilater-
al animals: their tentacles and mesenteries are not arranged in pairs, but exclusively in couples and
arise one by one in the single multiplication chamber.

When disturbed cerianthids rapidly retract into tubes vertically arranged in the substrate, that are
composed of an interlacement of discharged cnidae (ptychocysts) and often incrusted with mucus,
sand, broken shells and other debris. Tube of cerianthids can serve as a natural substrate to a variety
of invertebrates such as phoronids, polychaetes, sipunculoids, bivalves, crustaceans etc. Many ceri-
anthids possess long-lived planktonic larvae that spend in plankton up to several months and that are
often described under their own binomens (Molodtsova. 2004).

Three specimens of Ceriantharia from New Caledonia deposited in NMHN (Paris) were determined
as Pachycerianthus nobilis (Haddon et Shackelton 1894} and P. de/wynae Carter, 1995. P. nobilis
(senior synonym of well-known P. fimbriatus McMurrich, 1910) is widely distributed in the Pacific
and also known from the pacific coast of US and Canada. P. delwynae was recently described from
the eastern coast of Australia. Both species have symbiotic phoronids.

Laboute & Richer de Forges (2004) reported two other species of the family Cerianthidace
(Cerianthus maua and C. sp. 1) and four species of Arachnactidae (Arachnanthus spp. 1 and 2 and
two undetermined arachnactids). Pachycerianthus maua (Carlgren, 1900) was described from
Zanzibar in the very beginning of XX" century. This species was more than once reported from the
West Pacific but none of determinations was proved by anatomy. It is quite possible that C. maua and
C. sp.l are in fact P. nobilis and P. delwynae but to be sure more material has to be studied.
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List of the taxa

Suborder Spirularia den Hartog, 1977

Fam. Cerianthidae
Pachycerianthus delwynae Carter, 1995
(N Pachycerianthus maua (Carlgren, 1900)
Pachycerianthus nobilis (Haddon et Shackelton 1894)
Suborder Penicillaria den Hartog, 1977

Fam. Arachnactidae
Arachnanthus sp. |
Arachnanthus sp. 2
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Actinaria of New Caledonia

Daphne FAUTIN
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This inventory of New Caledonia species of Actinaria is extracted from the website managed by
Dr. Daphne Fautin (http.//hercules kgs ku.edu/Hexacoral/Anemone2/supraspecific.cfm).

In fact, the species of Actinaria are more numerous but infortunately, the material collected by
different programmes by diving or by dredging since 1980 and housed at the MNHN in Paris, has not
been studied yet.

ACTINIIDAE Rafinesque, 1815

Entacmaea quadricolor Ruppell & Leuckart , 1828 (Red Sea)

Isactinernus quadrilobatus Carlgren, 1918
ACTINISTOLIDAE Carlgren, 1932

Exocvelactis actinostoloides Wassiliett, 1908 (Japan)
EDWARDSIIDAE Andres 1881

Edwardsia mammilata Bourne, 1916 (New Caledonta)
ISOPHELLIIDAE Stephenson, 1935

Decaphellia psammomitra Bourne, 1918 (New Caledonia)

Telmatactis carlgreni Doumenc, Chintiroglou & Foubert. 1989 (New Caledonia)

Telmatactis allantoides Bourne, 1918

Telmatactis cvlicoides Bourne, 1918
STICHODACTYLIIDAE Andres, 1833

Heteractis crispa Hempich& Ehrenberg, 1834

Stichodactyla gigautea Forskal, 1774

Stichodactyla haddoni Saville-Kent, 1893

Stichodactyla tapetum Hemprich & Ehrenberg, 1834
THALASSIANTHIDADAE Milne Edwards, 1857

Cryptodendrumm adhaesivuin Klunzinger, 1877 (Red sea)
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Diversity of stylasterid corals (Cnidaria: Hydrozoa: Stylasteridae)
in deep water habitats of New Caledonia
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Stylasterid corals are among the most important habitat-forming organisms on hard substrates in the
deep-sea. Based on more than 3.000 specimens collected during the 2003 Norfolk 2 survey off
southern New Caledonia, I here present a report of the deep water stylasterid fauna discovered in the
region. Morphological analyses of the collected specimens and comparison to type and non-type
material deposited at the National Museum of Natural History, Smithsonian Institution, revealed
49 species (26 undescribed) in twelve genera (one of which new). The most speciose genera are
Crypthelia (13 species, 9 of which undescribed), Conopora (9 species, 6 of which undescribed),
and Srylaster (7 species, 3 of which undescribed). Previously known species are: Adelopora crassi-
labrum, Adelopora fragilis, Calvptopora reticulata, Calyptopora sinuosa, Conopora anthohelia,
Conopora candelabrum, Conopora laevis, Crypthelia cryptotrema, Crypthelia fragilis, Crypthelia
polypoma, Crypthelia robusta, Inferiolabiata lowei, Lepidopora microstylus, Lepidopora polysti-
chopora, Lepidotheca chauliosrylus, Pseudocrypthelia pachypoma, Stylaster horologiwn, Stvlaster
imbricatus, and Systemapora ornata. Another three species are tentatively assigned to Lepidopora
sarmentosa, Srylaster eguchii, and Stylaster multiplex, but further studies are necessary to confirm
these identifications. Diversity of stylasterids from southern New Caledonia (49 species) is greater
than that of the entire Caribbean (42 species; Cairns, 1986). and is only surpassed by that of New
Zealand (59 extant species; Cairns, 1991). Additionally, preliminary DNA-based analyses using
mtDNA 1685 (see Lindner, 2005, for methods) indicate the presence of putative cryptic species off
New Caledonia (e.g.. Conopora candelabrum). Moreover, non-exhaustive examination of specimens
collected by previous expeditions in other regions of New Caledonia, indicate the presence of addi-
tional species. Therefore, it is possible that the ongoing study of stylasterids from New Caledonia will
reveal that the region harbors the world’s largest stylasterid fauna.
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Annotated check list of New Caledonian soft corals

Leen P.van OFWEGEN
National museum of natural History, Leiden, The Netherlands
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The knowledge of the New Caledonian shallow-water soft coral fauna is mainly based on the work
of Tixier-Durivault (1970) and Verseveldt (1974), small additions were made by Alderslade (1994)
and Ofwegen (2001). The below check list is essentially the list Tixier-Durivault published, and
consists of 173 species of soft corals in 20 genera, and 8 species of sea pens in 3 genera. The list
must be considered somewhat doubtful as nowadays many of Tixier-durivault’s identifications are
challenged and a re-examination of the complete collection is necessary to get certainty about
her identifications.

Still very little is known about octocoral biogeography, the only somewhat comparable study is
Ofwegen (1996), in which 105 species of soft corals have been listed from the Bismarck Sea. These
data suggest New Caledonia to be a much richer area, however, the Bismarck Sea material was col-
lected in only three localities, Laing Island, Boésa Island, and Madang.

Ofwegen (2002) compared the distribution of all Indo-Pacific Sinularia species, New Caledonia was
among the richest areas, only the Red Sea, the Seychelles-Mauritius Plateau, and eastern Africa had
more species. But as already stated in that paper, those findings mostly reflected collection efforts.
Similarly. because of lack of comparable studies, also little can be said about the level of endemism.

I The species was described by Tixier-Durivault, 1970, as Alcyonium catalai. From the description it seems to
be a species of Eleutherobia.

2 The species was identified by Tixier-Durivault, 1970, as Anthomastus granulosus Kiikenthal, 1911. From the
description it seems to be a species of Paraminabea.

3 A number of Lobophytum species identified by Tixier-Durivault, 1970, from New Caledonia were syn-
onymized with L. crassum Marenzeller, 1886, by Verseveldt (1983): Lobophytum caledonense Tixier-
Durivault, 1956; Lobophytuin crebriplicatum Marenzeller, 1886; Lobophytum crassospiculatum Moser,
1919, and Lobophytum cristagalli Marenzeller. 1886.

4 Verseveldt (1983) synonymized Lobophytum chevalieri Tixier-Durivault, 1970, with L. pauciflorum
(Ehrenberg, 1834).

5 Verseveldt (1983) referred Sarcophyron proprium Tixier-Durivault, 1970, to Lobophytum.

6 Verseveldt (1983) synonymized Lobophytum roxasi Moser. 1919, with L. gazellae Moser, 1919, while creat-
ing a new species for several specimens identified by Tixier Durivault, but nothing was said about her New
Caledonia material.

7 Verseveldt (1983) synonyrmzed Lobophyrum spissum Tixier-Durivault, 1970, with L. varium Tixier-
Durivault, 1970.

8 Sarcopliyton poculiforme Tixier-Durivault, 1958, was mentioned by Tixier-Durivault {1970) to occur around
New Caledonia; but Verseveldt (1982) synonymized this species with S. cinereun:.

9 Lobophytum radiatum Tixier-Durivault, 1957, and Lobophytum undanim Tixier-Durivault. 1957, were men-
tioned by Tixier-Durivault (1970) to occur around New Caledonia but both species were synonymized with
Sarcophyton crassocaule Moser, 1919, by Verseveldt (1983).

10 Sarcophyton acutangulum Marenzeller. 1886, and §. molle Tixier-Durivault. 1946, were mentioned by
Tixier-Durivault (1970) to occur around New Caledonia but these two species were synonymized with S.
ehrenbergi Marenzeller. 1886, by Verseveldt (1982).

11 Sarcophyton gracile Burchardt. 1902, was mentioned by Tixier-Durivault, (1970) to occur around New
Caledonia but the species was synonymized with S. glaucum (Quoy & Gaimard. 1833) by Verseveldt
(1982).
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12 Verseveldt (1982) mentioned that Sarcophyton moseri Roxas, 1933, could be synonymous with S. ehrenbergi
Marenzeller, 1886, but apparently specimens identified to this species were not re-examined by him.

13 Verseveldt 1982 synonymized Sarcophyton puertogalerae Roxas, 1933, with S. crassocaule Moser, 1919,
excluded the identifications of Tixier-Durivault, but failed to mention what species they did belong to.

14 Sarcophyton certum Tixier-Durivault, 1970, and S. manifestum Tixier-Durivault, 1970, both were syn-
onymized with S. trocheliophorum Marenzeller, 1886, by Verseveldt (1982).

15 The species was described by Tixier-Durivault, 1970, as Anthomastus agilis. Alderslade (1994) referred it
to Sinularia.

16 Verseveldt (1980) mentioned identifications of Sinularia andainanensis (Thomson & Simpson, 1909) by
Tixier-Durivault were incorrect, but didn’t refer them to any other species.

17 Verseveldt (1980)*'synonymized Sinularia cervicornis Tixier-Durivault, 1970, and Sinularia triaena
Kolonko, 1926, with S. brassica May, 1898; Benayahu et al. (1998) synonymized S. dura (Pratt, 1903),
mentioned by Tixier-Durivault to occur around New Caledonia, with S. brassica.

18 Verseveldt (1980) mentioned identifications of Sinularia capitalis (Pratt, 1903) by Tixier-Durivault were
incorrect, but didn’t refer them to any other species.

19 Verseveldt (1980) mentioned identifications of Sinularia conferta (Dana, 1846) by Tixier-Durivault were
incorrect. but didn’t refer them to any other species.

20 Verseveldt (1980) mentioned Tixier-Durivault wrongly identified Sinularia fungoides Thomson &
Henderson, 1906. but didn’t refer them to any other species.

21 Vennam & Ofwegen (1996) referred specimens identified by Tixier-Durivault as Sinularia gyrosa
(Klunzinger, 1877) to S. gravis Tixier-Durivault, 1970.

22 Verseveldt (1980) mentioned Tixier-Durivault wrongly identified Stnularia hirta (Pratt, 1903), but didn’t
refer them to any other species.

23 Verseveldt (1980) synonymized Sinularia renei Tixier-Durivault, 1970, with Sinularia inflata Tixier-
Durivault. 1970.

24 Verseveldt (1980) synonymized Sinularia partita Tixier-Durivault, 1970, with S. lochinodes Kolonko, 1926.

25 Sinularia intacta Tixier-Durivault, 1970, and Sinularia rotundata Tixier-Durivault, 1970, were synonymized
with Sinularia molesta Tixier-Durivault, 1970, by Ofwegen (2001).

26 Verseveldt (1980) synonymized Sinularia crispa Tixier-Durivault, 1970, with S. numerosa Tixier-Durivault,
1970.

27 Verseveldt (1980) synonymized Sinularia elegans Tixier-Durivault. 1970, with S. querciformis (Pratt, 1903).

28 Ofwegen (2005) referred Nephthea granulata Kiikenthal, 1910, and Nephthea inermis (Holm, 1895) to the
genus Chromonephthiea Ofwegen, 2005. N. granulata was synonymized with Chromonephthea hartmeyeri
(Kiikenthal, 1910). Tixier-Durivaults identifications of these species were considered incorrect.

29 Alderslade (2000) suggested this could be a species of Klyxum; re-examinaton of the material is needed to
confirm this.
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List of the taxa

CNIDAIRES

OCTOCORALLIAIRES

ALCYONACEA Lamouroux, 1812

ALCYONIIDAE Lamouroux, 1812

(1) Eleutherobiu sp.
Klyxum echinatum (Tixier-Durivault, 1970)
Klyxum flaccidum (Tixier-Durivault, 1965)
Kiyxum gracillimum (Kikenthal, 1906)
Kvxum legitimum (Tixier-Durivault, 1970)
Klvxum molle (Thomson & Dean. 1931)
Klyxum rotundum (Thomson & Dean. 1931)
Klyxum simplex (Thomson & Dean, 1931)
(2) Paraminabea sp.
Cladiella aspera Tixier-Durivault, 1970
Cladiella conifera (Tixier-Durivault, 1943)
Cladiella densa Tixier-Durivault, 1970
Cladiella digitulata (Klunzinger, 1877)
Cladiella elegantissima (May, 1899)
Cladiella elongara (Tixier-Durivault, 1944)
Cladiella foliacea (Tixier-Durivault, 1944)
Cladiella hicksoni (Tixier-Durivault, 1944)
Cladiella hirsuta Tixier-Durivault, 1970
Cladiella humesi Verseveldt, 1974
Cladiella krempfi (Hickson, 1919)
Cladiella latissima (Tixier-Durivault, [944)
Cladiella madagascarensis (Tixier-Durivault, 1944)
Cladiella multiloba Tixier-Durivault, 1970
Cladiella pachyclados (Klunzinger, 1877)
Cladiella papillosa (Tixier-Durivault, 1942)
Cladiella prattae (Tixier-Durivault, 1944)
Cladiella pulchra (Tixier-Durivault, 1944)
Cladiella ramosa Tixier-Durivault. 1970
Cladiella rotundata Tixier-Durivault, 1970
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Cladiella scabra Tixier-Durivault, 1970

Cladiella similis (Tixier-Durivault, 1944)

Cladiella sphaerophora (Ehrenberg, 1834)
Cladiella subtilis Tixier-Durivault, 1970

Cladiella tuberosa (Tixier-Durivault, 1944)
Cladiella tlearensis (Tixier-Durivault, 1944)
Lobophytum borbonicuin (Marenzeller, 1886)
Lobophytum catalai Tixier-Durivauit, 1957

(3) Lobophytum crassuin Marenzeller, 1886
Lobophytum cristatum Tixier-Durivault, 1970
Lobophytum densum Tixier-Durivault, 1970
Lobophytum depressum Tixier-Durivault, 1966
Lobophytum irregulare Tixier-Durivault, 1970
Lobophytum legitimum Tixier-Durivault, 1970
Lobophytum microlobulatum Tixier-Durivault, 1970
(4) Lobophytum pauciflorum (Ehrenberg, 1834)
Lobophytum planum Tixier-Durivault, 1970

(5) Lobophytum proprium (Tixier-Durivault, 1970)
Lobophytum pusillum Tixier-Durivault, 1970

(6) Lobophytum roxasi Moser, 1886

Lobophytum salvati Tixier-Durivault, 1970
Lobophytum sarcophvytoides Moser, 1886
Lobophytm schoedei Moser, 1886

Lobopliytum solidum Tixier-Durivault, 1970
Lobophytum variarum Tixier-Durivault, 1957

(7) Lobophytum varium Tixier-Durivault, 1970
Lobophytum verum Tixier-Durivault, 1970
Sarcophyton acutum Tixier-Durivault, 1970

(8) Sarcophyton cinereum Tixier-Durivault, 1946
(9) Sarcophyton crassocaule Moser, 1919
Sarcophyton crassum Tixier-Durivault, 1946
Sarcophyton digitatuin Moser, 1919

(10) Sarcophyton ehrenbergi Marenzeller, 1886
Sarcophyton elegans Moser, 1919

(11) Sarcophyton glaucum (Quoy & Gaimard. 1833)
Sarcophyton implanum Verseveldt, 1974
Sarcophyton infundibuliforme Tixier-Durivault, 1958
Sarcophyton latin (Dana, 1846)

(12) Sarcophyton moseri Roxas. 1933

Sarcophyton portentosum Tixier-Durivault, 1970
(13) Sarcophyton puertogalerae Roxas, 1933
Sarcopliyton regulare Tixier-Durivault, 1946
Sarcophyton tenuispiculatum Thomson & Dean. 1931
(14) Sarcophyton trocheliophorum Marenzeller, 1886
(15) Sinularia agilis (Tixier-Durivault, 1970) (3)
(16) Sinularia andanianensis (Thomson & Simpson, 1909)
(17 Sinularia brassica May, 1898

(18) Sinnlaria capitalis (Pratt, 1903)

Sinularia compacia Tixier-Durivault, 1970

(19} Sinularia conferta (Dana, 1846)

Sinularia crassa Tixier-Durivault, 1945

Sinularia cristata Tixier-Durivault, 1970

Sinularia discrepans Tixier-Durivault, 1970



Sinularia dissecta Tixier-Durivault, 1945

Sinularia elongata Tixier-Durivault, 1970

Sinularia firma Tixier-Durivault, 1970

Sinularia flexibilis (Quoy & Gaimard, 1833)

Sinularia foveolata Verseveldt. 1974

(20) Sinularia fungoides Thomson & Henderson, 1906

(21) Sinularia gravis Tixier-Durivault, 1970

Sinularia halversoni Verseveldt, 1974

(22) Sinularia hirta (Pratt, 1903)

(23) Sinularia inflata Tixier-Durivault, 1970

Sinularia leptoclados (Ehrenberg, 1834)

(24) Sinularia loclinodes Kolonko, 1926

Sinularia macropodia (Hickson & Hiles, 1900)

Sinularia mayi Liittschwager, 1914

Sinularia microclavata Tixier-Durivault, 1970

Sinularia microspiculata Tixier-Durivault, 1970

(25) Sinularia molesta Tixier-Durivault, 1970

(26) Sinularia numerosa Tixier-Durivault, 1970

Sinularia ornata Tixier-Durivault, 1970

Sinularia peculiaris Tixier-Durivault, 1970

Sinularia pedunculata Tixier-Durivault, 1945

Sinularia polvdactyla (Ehrenberg, 1834)

(27) Sinularia guerciformis (Pratt. 1903)

Simularia ramosa Tixier-Durivault. 1945

Sinularia rigida (Dana, 1846)

Sinularia robusta Macfadyen. 1836

Sinularia triangula Tixier-Durivault, 1970

Simularia variabilis Tixier-Durivault, 1945

Sinularia venusta Tixier-Durivault, 1970

Sinularia whiteleggei Liittschwager. 1§97
NEPHTHEIDAE Gray, 1862

Lemnalia bournei Light M.S ., Roxas, 1933

Lemnalia elegans (May, 1898)

Lemnalia ramosa Tixier-Durivault, 1970

Paralemnalia thyrsoides (Ehrenberg. 1834)

Litophyton arboreum Forskail, 1775

Nephthea albida (Holm. 1894)

Nephthea bayeri Verseveldt, 1966

Nephthea capnelliformis Thomson & Dean, 1931

Nephthea chabrolii Audouin, 1828

Nephthea columnaris Studer. 1894

(28) Nephthea granulara Kiikenthal. 1910

(28) Nephithea inermis (Holm. 1895)

Nephthea laevis Kiikenthal. 1913

Nephithea pacifica Kiikenthal, 1903

Nephthea sibogae Thomson & Dean, 1931

Nephthea striara Kiikkenthal. 1903

Nephithea tongaensis Kiikenthal, 1903

Dendronephthya arinata (Holm, 1895)

Dendronephthya cervicornis (Wright & Studer, 1889)

Dendronephthya echinata (Tixier-Durivault & Prevorsek. 1959)

Dendronephthya elegans Henderson. 1909

Dendronephthya filigrana Kiikenthal. 1906
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Dendronephthya flanunea Sheriffs, 1922
Dendronephthya gigantea (Verrill, 1864)
Dendronephthya golgotha Utinomi, 1952
Dendronephthya hirsuta (Tixier-Durivault & Prevorsek, 1960)
Dendronephthya kollikeri Kiikenthal, 1905
Dendronephthya kiikenthali Gravier, 1908
Dendronephthya merleti (Tixier-Durivault, 1970)
Dendronephthya microspiculata (Piitter, 1900)
Dendronephthya mucronata (Piitter, 1900)
Dendronephthya noumeensis Verseveldt, 1974
Dendronephthya novaezeclandiae Kiikenthal. 1905
Dendronephthya palaovensis Utinomi, 1952
Dendronephthya palmata Utinomi, 1952
Dendronephthya punicea (Studer, 1888)
Dendronephthya roemeri Kiikenthal, 1911
Dendronephthya spinifera (Holm, 1895)
Dendronephthya studeri (Ridley, 1884)
Dendronephtliya wijsmanae Verseveldt, 1974
Stereonephthya hirsuta Tixier-Durivault, 1970
Stereonephthya inordinata Tixier-Durivault, 1970
Stereonephthya irregulare Tixier-Durivault, 1970
Stereonephthya plessisi Tixier-Durivault, 1970
Stereonephthya unicolor (Gray. 1862)
Umnbellulifera striata (Thomson & Henderson, 1905)
NIDALIIDAE Gray, 1869
(29) Nidalia tuberculosa Tixier-Durivault, 1970
Siphonogorgia asperula Thomson & Simpson, 1909
Siphonogorgia dofleini Kiikenthal, 1906
Siphonogorgia pendula Studer. 1889
Siphonogorgia squarrosa Kolliker MS, Studer, 1878
Siphonogorgia stuckiae Tixier-Durivault, 1970
Siphonogorgia variabilis (Hickson, 1903)
XENIIDAE Ehrenberg, 1828
Aunthelia glauca Savigny, 1817
Funginns heimi (Tixier-Durivault, 1970)
Xenia intermedia Roxas, 1933
Xenia lillieae Roxas, 1933
Xenia membranacea Schenk, 1896
Xenia novaecaledoniaea Verseveldt, 1974
Xenia viridis Schenk, 1896
TUBIPORIDAE Ehrenberg, 1828
Tubipora musica Linné. 1758
PENNATULACEA Verriil, 1865
PTEROEIDIDAE Kalliker, 1880
Pteroeides bestue d’'Hondt, 1984
Pteroeides laboutei d’Hondt, 1984
Pteroeides caledonicunm (Kolliker, [869)
VERETILLIDAE Herklots, 1858
Cavernularia obesa Valenciennes MS & Haime.1850
Cavernulina grandiflora d’Hondt, 1984
VIRGULARIIDAE Verrill, 1868
Virgularia juncea (Pallas, 1766)
Virgularia gustaviana (Herklots. 1863)

144



Plates 10/1 & 10/2

Gorgonian of New Caledonia

Manfred GRASSHOFF
Forschunginstitut Senckenberg Francfort-sur-le-main

The following list was established after the indications and corrections of Dr Manfred Grasshoff.
The shallow water gorgonians of New Caledonia were collected by divers during the program of
natural products research in Nouméa since 1975. Recently, Grasshoff and Bargibant published a field
guide on this groupe. It was an opportunity to revise different genera and describe new species from
shallow waters (Grasshoff, 1999 ; Grasshoff & Bargibant, 2001). The very rich collection of deep-sea
gorgonians from New caledonia is still largely unstudied (Bayer & Stefani, 1987, 1988a, b ; Bayer,
1990). The shallow water fauna of gorgonians comprises 13 families, 45 genera and 93 species.
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List of the taxa

GORGONACEA Lamouroux, 1816
ANTHOTHELIDAE Broch, 1916
Iciligorgia querciformis (Nutting, 1911)
Solenocaulon akalyx Germanos. 1896
Solenocaulon tortuosum Gray,
BRIAREIDAE Gray, 1859
Briareum stechei (Kiikenthal. 1908)
MELITHAEIDAE Gray, 1870
Acabaria baladea Grasshoff. 1999
Acabaria cinquemiglia Grasshoff. 1999
Acabaria kuea Grasshoff, 1999
Acabaria ouvea Grasshott, 1999
Melithaea caledonica Grasshoft, 1999
Melithaea ochracea (Linné. 1758)
PARISIDIDAE Aurivillius, 1931
Parisis fruticosa Verrill, 1864
Parisis poindimia Grasshotf. 1999
SUBERGORGIIDAE Gray, 1859
Annella mollis (Nutting, 1910)
Annella reticulata (Ellis & Solander, 1786)
Subergorgia koellikeri Wright & Studer. 1889
Subergorgia rubra Thomson, 1905
Subergorgia suberosa (Pallas. 1766)




KEROEIDIDAE Kinoshita, 1910
Keroeides gracilis Whitelegge, 1897
GORGONIIDAE Lamouroux, 1812
Guaiagorgia anas Grasshoff & Alderslade, 1997
Hicksonella princeps Nutting, 1910
Runphella aggregata (Nutting, 1910)
ACANTHOGORGIIDAE Gray, 1859
Acanthogorgia acrosoma Grasshoff, 1999
Acanthogorgia australiensis Hentschel, 1903
Acanthogorgia augusta Grasshoff, 1999
Acanthogorgia breviflora Whitelegge, 1897
Acanthogorgia glyphica Grasshoft, 1999
Acanthogorgia ildibaha Grasshoff, 1999
Acanthogorgia isoxya Grasshotf, 1999
Acanthogorgia meganopla Grasshoff, 1999
Acanthogorgia spinosa Hiles, 1899
Anthogorgia ocliracea Grasshoff, 1999
Muricella paraplectana Grasshoff, 1999
Muricella plectana Grasshoff, 1999
PLEXAURIDAE Gray, 1859
Acanthomuricea mberea Grasshoft, 1999
Acanthomuricea uimea Grasshotf, 1999
Astrogorgia begata Grasshott, 1999
Astrogorgia canala Grasshoff, 1999
Astrogorgia dunbea Grasshoff, 1999
Astrogorgia lafoa Grasshoff, 1999
Astrogorgia mengalia Grasshoff, 1999
Bebryce harpy Grasshotf, 1999
Bebryce sirene Grasshotf. 1999
Bebryce studeri Whitelegge, 1897
Echinogorgia noumea Grasshoff, 1999
Echinogorgia toombo Grasshoff, 1999
Echinomuricea indomalaccensis Ridley, 1884
Euplexaura amerea Grasshott, 1999
Euplexaura rhipidalis Studer. 1895
Lepidogorgia cimenia Grasshoft, 1999
Menella konare Grasshoff, 1999
Menella woodin Grasshotf, 1999
Paracis caecilia Grasshoff, 1996
Trimuricea caledonica Grasshoff, 1999
Villogorgia citrina Grasshoff, 1999
Villogorgia glaesaria Grasshoff. 1999
Villogorgia nozzolea Grasshoff, 1996
Villogorgia rubra Hiles, 1899
ELLISELLIDAE Gray, 1859
Dichotella gemmacea (Milne Edwards & Haime, 1857)
Ellisella acacesia Grasshoff, 1999
Ellisella azilia Grasshoff, 1999
Ellisella ceratophyta (Linné, 1758)
Ellisella cercidia Grasshotf, 1999
Ellisella eustala Grasshotf. 1999
Ellisella nuctenea Grasshoff, 1999
Ellisella plexauroides (Toeplitz (in Kiikenthal 1919)
Ellisellu rossafila Grasshotf, 1999
Heliania spinescens Gray, 1860
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Junceella delicata Grasshoft, 1999

Junceella eunicelloides Grasshoff, 1999

Junceella juncea (Pallas, 1766)

Nicella carinata Nutting, 1910

Nicella flabellata (Whitelegge. 1897)

Nicella laxa Whitelegge, 1897

Nicella magna Grasshoff, 1999

Verrucella cerasina Grasshoff, 1999

Verrucella corona Grasshoff, 1999

Verrucella diadema Grasshoft, 1999

Verrucella pallida Grasshoff, 1999

Verrucella rosea Grasshoft, 1999

Verrucella ixobola Grasshoff, 1999

Viminella crassa Grasshoff, 1999

Viminella glabra Grasshoff, 1999

Viminella petila Grasshotf. 1999

Viminella rossa Grasshoff, 1999
PRIMNOIDAE Gray, 1857

Perissogorgia viridis Bayer & Stefani, 1988

Perissogorgia vitrea Bayer & Stefani. 1988

Pterostenella plumatilis anatole Bayer & Stefani, 1988
ISIDIDAE Lamouroux, 1812

Acanthoisis dhondtae (Bayer & Stefam, 1987)

Isis hippuris Linné, 1758

Paracanthoisis simplex (Tixier-Durivault. 1970)

Pteronisis laboutei (Bayer & Stefani, 1987)

Pteronisis provocatoris (Bayer & Stefani, 1987)

Pteronisis whiteleggei (Thomson et Mackinnon, 1911)
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Scleractinia of New Caledonia: check list of reef dwelling species

) Michel PICHON
Ecole Pratique des Hautes Etudes, Université de Perpignan, 66860 Perpignan cedex
pichon@univ-perp.fr

The scleractinian corals of New Caledonia and nearby islands and reefs remain poorly known. Up
until now, no comprehensive study of the reef corals (scleractinia) fauna has been carried out.
Although New Caledonia was discovered in 1774, the major maritime exploration voyages of the
19th century did not include it in their itineraries. In fact, the first coral collections from the area refer
to deep sea (non-zooxanthellate) species obtained by Willey in the Loyalty Islands and were studied
by Gardiner (1899). The first specimens collected in New Caledonia proper were gathered by the
naturalist Frangois in the vicinity of Noumea and were reef building species. They were to be subse-
quently studied by Matthai, who published his results in 1923. It is in 1960 that Chevalier undertook
(within the frame of the “‘French expedition to the coral reefs of New Caledonia”, supported by the
Singer-Polignac Foundation) to methodically establish a collection of reef corals from New
Caledonia, New Hebrides (now Vanuatu), Loyalty islands, and Chesterfield Atoll. As early as 1968,
he published a first list of 66 species from Maré (Loyalty Islands). The several thousand specimens
collected by Chevalier during his expeditions were to be the basis for a comprehensive morpho-taxo-
nomic study of the scleractinia of French Melanesia. The first two parts were published in 1971 and
1975 respectively, but the enormous task undertaken by Chevalier was to remain unfinished, on
account of his premature death. The two important volumes mentioned above provide a detailed
account of 93 species of reef-dwelling, zooxanthellate scleractinians from what he had referred to as
“French Melanesia” (New Caledonia, New Hebrides, Loyalty Islands, Chesterfield...). Other work
of somewhat lesser importance have also contributed to the present knowledge of reef scleractinia of
New Caledonia and dependencies. One must mention in particular Woodhead & Weber (1969) who
listed 53 genera and subgenera in the reefs of New Caledonia, Wells (1961, 1968), who described a
new genus and two new species from the material sent to him by Catala, and especially Wijsman-
Best who published in 1972 a revision of the sub-family Faviinae from New Caledonia. Wijsman-
Best’s study is important on several counts, but particularly, because the observed intraspecific varia-
tions of the colony growth form and skeletal structures are linked to specific environmental condi-
tions. This approach, which represents an improvement on the concept of “‘ecomorphose” defined by
Laborel (1970) in his study of brazilian reef scleractinians lead Wijsman-Best to the notion of *“eco-
type”. The concept was to be further modified and generalized by Veron & Pichon (1976) who coi-
ned the word “ecomorph”™. More recently, a number of species from the Chesterfield Islands have
been cited or described by Veron & Pichon (1982) and Veron & Wallace (1984). As far as the genus
Acropora is concerned, the specimens collected in New Caledonia by Pichon and by Wallace herself
are included in Wallace’s world revision of the genus (Wallace, 1999). Lastly, the study of the collec-
tion at IRD Nouméa, undertaken by the author, has yielded a significant number of new records.

The check list includes 309 zooxanthellate scleractinian species and 4 non-zooxanthellate species
commonly found in reef or lagoon environments (Heterocyathus aequicostatus, Heteropsammia
cochlea, Dendrophvilia micranthus and Tubastrea aurea). The list of scleractinian reef corals is
presented in alphabetical order for the families, genera and species. Subfamilies and subgenera have
not been specified. It is based —after relevant update of the synonymy— on species for which
voucher specimens have been lodged in appropriate institutions and identified by the above mentio-
ned authors. Some species have been originally described described from New Caledonia, and are
listed in Table 1. (The present status of these species is not discussed here). One should also mention
the genus name Catalaphyvilia, given by Wells to accomodate Saville-Kent’s species jardinei, com-
mon in some areas of the New Caledonian lagoon such as the Banc Gail, to honour René Catala. co-
founder of the Aquarium of Noumea, and one of the pioneers of reef coral studies in New Caledonia.
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Table I - List of coral reef scleractinian species described from New Caledonia. Names in bold refer to New Caledonian
place names or to major contributors to the knowledge of New Caledonia scleractinian fauna.

Species Author and date Type locality Depth (m) Museum reg.
number
Barabattoia goroensis Yabe & Sugiyama, 1941 Goro (no data) IGPTU 64331
Bantamia merleti Wells, 1961 Banc Gail 35-40 USNM 45390
Alveopora catalai Wells, 1968 Banc Gail 35-40 USNM 53132
Favia irregularis Chevalier, 1971 Baie St Vincent. pinacle 9 MNHN scle 20292
Favia paucisepta Chevalier, 1971 Canala (no data) MNHN scle 5923
Favia rugosa Chevalier, 1971 Baie de St Vincent, patch reef 4 MNHN scle 20295
Favites gailei * Chevalier, 1971 Banc Gail 35 MNHN scle 20296
Goniastrea regularis Chevalier, 1971 «Nord de la Nelle-Calédonie»  (no data) MNHN scle 20297
Montastrea magnistellata ¥ Chevalier, 1971 Pte Sud Ouest lle Hugon Reef flat MNHN scle 20299
Euphyllia cristata Chevalier, 1971 Récif Ouandemi, lagoon slope 15 MNHN scle 5809
Plerogyra taisnei Chevalier, 1971 Baie de Saint Vincent (no data) MNHN scle 20303
Caulastrea curvata Wijsman-Best, 1972 Baie de Prony 5 ZMA Coel 5989
Blastomussa wellsi Wijsman-Best, 1973 Grotte Merlet 30-35 ZMA Coel 6905
Platygyra pini Chevalier. 1975 Baie de Gu. Ile des Pins 33 MNHN scle 20302
Echinopora glabra Chevalier, 1975 Récif Mangalia, lagoon slope 10 MNHN scle 5802
Acanthustrea rotundoflora Chevalier, 1975 Atoll Fabre. inner patch reef 4-5 MNHN scle 20292
Lobophyliia pachysepta Chevalier, 1975 Chesterfield atoll. pinacle 1 MNHN scle 20298
Parascolymia fungiformis  Chevalier. 1975 Récif Bogota, Outer slope 15 MNHN scle 20301
Echinophyllia rugosa * Chevalier, 1975 Récif Quandemi. Outer slope 4-5 MNHN scle 20294
Cantharellus noumeae Hocksema & Best, 1984 Nounéa (no data) RMNH 16241
Acropora chesterfieldensis  Veron & Wallace. 1984  Long Isl. Chesterfield atoll 8 MTQ G 55081

* 1 Species for which the holotype could not be located.

Abbreviations:

IGPTU: Institute of Geology and Paleontology, Tohoku University. Sendai
MNHN: Muséum national d’Histoire naturelle, Paris

MTQ: Museum of Tropical Queensland, Townsville

RMNH: Rijksmuseum Van Natuurlijke Historie (Naturalis), Leiden

USNM: United States National Museum, Washington

ZMA: Zoologische Museum (Instuut voor Taxonomische Zooslogie). Amsterdam

As it stands now, the list is doubtless incomplete: On the one hand, some of the major collections have
only been partially studied and it is expected that the collections in the Museum national d’Histoire natu-
relle, Paris, and at IRD will yield additional species records. On the other hand, it is to be remembered
that so far the major collecting effort has taken place in the vicinity of Nouméa and the South West
lagoon. Many areas have not, as yet, been adequately sampled. and more species will be added to the
list after they have been explored. This includes, for instance the reefs off the North East coast of New
Caledonia mainland, the récifs d’Entrecastcaux and most offshore reefal structures including Récif
Pétrie, Astrolabe Reef, and the Bellona-Chesterfield area.

Given the present status of our knowledge, it can be stated, at least on a provisional basis, that the scle-
ractinian fauna of New Caledonia is remarkably diverse, although , and not unexpectedly not as species
-rich as the geographic areas situated further North West, such as N.E. Australia, Papua-New Guinea or
the Sulawesi-Moluccas area. The relative diversity of the scleractinian fauna can be explained. on bio-
gcographical grounds, by the fact that New Caledonia is not situated too far from the recognized coral
“centre of biodiversity”, and also. on ecological grounds by the remarkably diverse morphology of its
coral reefs: Indeed they range from different types of atoll formations (Chesterfield, Huon, Surprise...),
to barrier reefs. including double barriers, with various exposures to dominant wind and swell conditions,
reef banks and drowned offshore reefs to fringing reefs around New Caledonian mainland and coral com-
munities in very sheltered embayments or submerged banks, which are so characteristic of the New
Caledonian coral reef scene (Baie de Prony, Banc Gail. for instance).
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List of Scleractinia of New Caledonia (coral reef species)

ACROPORIDAE Verrill, 1902
Acropora abrotanoides (Lamarck. 1816)
Acropora aculeus (Dana, 1846)
Acropora acuminata (Verrill, 1864)
Acropora aspera (Dana, 1846)
Acropora austera (Dana, 1846)
Acropora bushvensis Veron & Wallace, 1984
Acropora brueggemanni (Brook, 1893)
Acropora cerealis (Dana, 1846)
Acropora chesterfieldensis Veron & Wallace. 1984
Acropora clathrara (Brook, 1891)
Acropora cuneata (Dana, 1846)
Acropora cytherea (Dana, 1846)
Acropora dendrum (Bassett-Smith, 1890)
Acropora digitifera (Dana, 1846)
Acropora divaricata (Dana. 1846)
Acropora donei Veron & Wallace, 1984
Acropora echinara (Dana, 1846)




Acropora elseyi (Brook, 1892)

Acropora florida (Dana, 1846)

Acropora gemmifera (Brook, 1892)
Acropora grandis (Brook, 1892)

Acropora granulosa (Milne Edwards & Haime. 1860)
Acropora horrida (Dana, 1846)

Acropora humilis (Dana, 1846)

Acropora hyacinthus (Dana, 1846)
Acropora intermedia (Brook, 1891)
Acropora kirstyae Veron & Wallace, 1984
Acropora latistella (Brook, 1892)

Acropora listeri (Brook, 1893)

Acropora longicyathus (Milne Edwards & Haime. 1860)
Acropora loripes (Brook, 1892)

Acropora lutkeni Crossland, 1952

Acropora microclados (Ehrenberg, 1834)
Acropora microphthalma (Verrill, 1869)
Acropora millepora (Ehrenberg. 1834)
Acropora monticulosa (Briiggemann, 1879)
Acropora muricata (Linnaeus, 1758)
Acropora nasuta (Dana, 1846)

Acropora palifera (Lamarck, 1816)
Acropora paniculata Verrill, 1902
Acropora polystoma (Brook, 1891)
Acropora pulchra (Brook, 1891)

Acropora robusta (Dana. 1846)

Acropora samoensis (Brook, 1891)
Acropora sarinentosa {Brook, 1892)
Acropora secale (Studer, 1878)

Acropora selago (Studer, 1878)

Acropora spicifera (Dana, 1846)

Acropora solitaryensis Veron & Wallace, 1984
Acropora subglabra (Brook, 1891)
Acropora subulata (Dana, 1846)

Acropora tenuis (Dana, 1846)

Acroporda tortuosa (Dana. 1846)

Acropora ¢f valenciennesi (Milne Edwards & Haime, 1860)
Acropora valida (Dana, 1846)

Acropora vaughani Wells, 1954

Acropora verwevi Veron & Wallace. 1984
Acropora yongei Veron & Wallace, 1984
Anacropora forbesi Ridley, 1884
Anacropora puertogalerae Nemenzo, 1964
Astreopora expansa Briiggemann, 1877
Astreopora gracilis Bernard, 1896
Astreopora listeri Bernard, 1896
Astreopora myriophthalma (Lamarck, [816)
Astreopora ocellata Bernard. 1896
Montipora aequituberculata Bernard, 1897
Montipora australiensis Bernard. 1897
Montipora caliculata (Dana, 1846)
Montipora crassituberculata Bernard. 1897
Montipora danae (Milne Edwards & Haime. 1851)
Montipora digitata (Dana. 1846)

Montipora efflorescens Bernard, 1897
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Montipora cf effusa (Dana, 1846)
Montipora floweri Wells, 1954
Montipora foliosa (Pallas, 1766)
Montipora foveolata (Dana, 1846)
Montipora grisea Bemard, 1897
Montipora hispida (Dana, 1846)
Montipora hoffmeisteri Wells, 1954
Montipora incrassata (Dana, 1846)
Montipora informis Bernard, 1897
Montipora millepora Crossland, 1952
Montipora mollis Bernard, 1897
Montipora nodosa (Dana, 1846)
Montipora peltiformis Bernard, 1897
Montipora ramosa Bernard, 1897
Montipora spongodes Bernard, 1897
Montipora spumosa (Lamarck, 1816)
Montipora tuberculosa (Lamarck. 1816)
Montipora turgescens Bernard. 1897
Montipora turtlensis Veron & Wallace. 1984
Montipora undata Bernard, 1897
Montipora venosa (Ehrenberg. 1834)
Montipora verrucosa (Lamarck. 1816)
AGARICIIDAE Gray, 1847
Coeloseris mayeri Vaughan, 1918
Gardineroseris planulata (Dana. 1846)
Leptoseris explanata Yabe & Sugiyama, 1941
Leptoseris foliosa Dinesen, 1980
Leptoseris gardineri Van der Horst, 1921
Leptoseris hawaiiensis Vaughan. 1907
Leptoseris mycetoseroides Wells, 1954
Leptoseris scabra Vaughan, 1907
Leptoseris tenuis Van der Horst, 1921
Leptoseris yabei (Pillai & Scheer, 1976)
Pachyseris rugosa (Lamarck, 1801)
Pachyseris speciosa (Dana, 1846)
Pavona cactus (Forskal, 1775)
Pavona clavus (Dana, 1846)
Pavona decussata (Dana. 1846)
Pavona explanulata (Lamarck, 1816)
Pavona maldivensis (Gardiner, 1905)
Pavona minuta Wells, 1954
Pavona varians Verrill, 1864
Pavona venosa (Ehrenberg, 1834)
ASTROCOENIIDAE Koby, 1890
Stylocoeniella armata (Ehrenberg. 1834)
Stylocoeniella guentheri (Bassett-Smith, 1890)
CARYOPHYLLIIDAE Gray, 1847
Heterocyathus aequicostatus Milne Edwards & Haime, 1848
DENDROPHYLLIIDAE Gray, 1847
Dendrophyllia micranthus Ehrenberg. 1834
Hereropsammia cochlea (Spengler, 1781)
Tubastrea aurea (Quoy & Gaimard, 1833)
Turbinaria bifrons Briiggemann. 1877
Turbinaria conspicua Bernard, 1896
Turbinaria heronensis Wells, 1958
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Turbinaria mesenterina (Lamarck, 1816)
Turbinaria peltata (Esper, 1794)
Turbinaria patula (Dana, 1846)
Turbinaria radicalis Bernard, 1896
Turbinaria reniformis Bernard, 1896
Turbinaria stellulata (Lamarck, 1816)

EUSMILIIDAE Milne Edwards & Haime, 1857

Catalaphyllia jardinei (Saville-Kent, 1873)

Euphyllia ancora Veron & Pichon, 1979

Euphyllia cristata Chevalier, 1971

Euphyllia divisa Veron & Pichon. 1979

Euphyllia glabrescens (Chamisso & Eysenhardt, 1821)
Plerogyra simplex Rehberg, 1892

Plerogyra sinuosa (Dana, 1846)

Physogyra lichtensteini (Milne Edwards & Haime, 1851)

FAVIIDAE Gregory, 1900

Barabattoia amicorum (Milne Edwards & Haime, 1850)
Caulastrea curvata Wijsman-Best, 1972

Caulastrea echinulata (Milne Edwards & Haime, 1849)
Caulastrea furcata Dana. 1846

Caulastrea tumida Matthai. 1928

Cyphastrea chalcidiciun (Forskal, 1775)

Cyphastrea japonica Yabe & Sugiyama, 1932
Cyphastrea microphthalina (Lamarck, 1816)
Cyphastrea serailia (Forskal. 1775)

Diploastrea heliopora (Lamarck. 1816)

Echinopora genunacea (Lamarck. 1816)

Echinopora hirsutissima Milne Edwards & Haime, 1849
Echinopora horrida Dana. 1846

Echinopora lamellosa (Esper. 1795)

Echinopora mammillata (Nemenzo, 1959)

Favia favus (Forskal, 1775)

Favia hululensis (Gardiner, 1904)

Favia irreguluris Chevalier, 1971

Favia laxa (Klunzinger, 1879)

Faviu lizardensis Veron, Pichon & Wijsman-Best, 1977
Favia maritima (Nemenzo. 1971)

Fuavia matthai Vaughan, 1918

Favia inaxima Veron, Pichon & Wijsman-Best, 1977
Favia pallida (Dana, 1846)

Favia paucisepta Chevalier, 1971

Favia rotundata (Veron, Pichon & Wijsman-Best. 1977)
Favia rotuinana (Gardiner, 1899)

Favia speciosa (Dana. 1846)

Favia stelligera (Dana. 1846)

Favites abdita (Ellis & Solander, 1786)

Favites chinensis (Verrill, 1866)

Favites complanata (Ehrenberg, 1834)

Favites flexuosa (Dana. 1846)

Favites halicora (Ehrenberg. 1834)

Favites pentagona (Esper, 1794)

Favites russelli (Wells, 1954)

Goniastrea uspera (Verrill. 1865)

Goniastreu australensis (Milne Edwards & Haime, 1857)
Goniastrea echvardsi Chevalier, 1971



Goniastrea favulus (Dana, 1846)

Goniastrea palauensis (Yabe, Sugiyama & Eguchi, 1936)

Goniastrea pectinata (Ehrenberg, 1834)

Goniastrea retiformis (Lamarck, 1816)

Leptastrea inaequalis Klunzinger. 1879

Leptastrea pruinosa Crossland, 1952

Leptastrea purpurea (Dana, 1846)

Leptastrea transversa Klunzinger, 1879

Leptoria phrygia (Ellis & Solander, 1786)

Montastrea annuligera (Milne Edwards & Haime, 1849)

Montastrea curta (Dana, 1846)

Montastrea magnistellata Chevalier, 1971

Montastrea valenciennesi (Milne Edwards & Haime, |1848)

Oulophyllia crispa (Lamarck. 1816)

Oulophyllia aspera Quelch, 1886

Platygyra daedalea (Ellis & Solander, 1786)

Platygyra lamnellina (Ehrenberg, 1834)

Platygyra pini Chevalier, 1971

Platygyra sinensis (Milne Edwards & Haime, 1849)

Plesiastrea versipora (Lamarck, 1816)
FUNGIIDAE Dana, 1846

Cantharellus noumeae Hoeksema & Best, 1984

Ctenactis albitentaculata Hoeksema, 1989

Ctenactis echinata (Pallas. 1766)

Ctenactis crassa (Dana, 1846)

Fungia concinna Verrill, 1864

Fungia costulata Ortmann, 1889

Fungia cyclolites Lamarck, 1816

Fungia distorta Michelin, 1842

Fungia fragilis (Alcock, 1893)

Fungia fungites (Linnaeus, 1758)

Fungia granulosa Klunzinger, 1879

Fungia gravis Nemenzo, 1955

Fungia horrida Dana, 1846

Fungia moluccensis Van der Horst, 1919

Fungia paumotensis Stutchbury, 1833

Fungia repanda Dana, 1846

Fungia scabra Ddderlein, 1901

Fungia scruposa Klunzinger, 1879

Fungia scutaria Lamarck. 1801

Fungia sinensis Milne Edwards & Haime, 1851

Fungia somervillei Gardiner, 1909

Fungia spinifer Claereboudt & Hoeksema, 1987

Fungia vaughani Boschma. 1923

Halomitra pileus (Linnaeus, 1758)

Heliofungia actiniformmis (Quoy & Gaimard, 1833)

Herpolitha limax (Esper. 1797)

Lithophyllum mokai Hoeksema, 1989

Podabacia crustacea (Pallas, 1766)

Polyphylliu novaehiberniae (Lesson, 1831)

Polyphvllia talpina (Lamarck. 1801)

Sandalolitha robusta (Quelch, 1886)
MERULINIDAE Verrill, 1866

Hydnophora exesa (Pallas. 1766)

Hvdnophora microconos (Lamarck, 1816)




Hydnophora rigida (Dana, 1846)

Merulina ampliata (Ellis & Solander, 1786)

Merulina scabricula Dana, 1846

Scapophyllia cylindrica (Milne Edwards & Haime, 1848)
MUSSIDAE Ortmann, 1890

Acanthastrea bowerbanki Milne Edwards & Haime, 1857

Acanthastrea echinata (Dana, 1846)

Acanthastrea hillae Wells, 1955

Acanthastrea rotondoflora Chevalier, 1975

Blastomussa wellsi Wijsman-Best, 1973

Blastomussa merleti (Wells, 1961)

Cynarina lacrymalis (Milne Edwards & Haime, 1848)

Lobophyllia corymbosa (Forskal, 1775)

Lobophyllia costata (Dana, 1846)

Lobophyllia haraii Yabe, Sugiyama & Eguchi, 1936

Lobophyllia hemprichii (Ehrenberg, 1834)

Lobophyllia pachysepta Chevalier. 1975

Scolymia australis (Milne Edwards & Haime, 1849)

Scolymia fungiformis Chevalier. 1975

Scolymia vitiensis Briiggemann, 1877

Symphyllia agaricia Milne Edwards & Haime, 1849

Svinphyllia radians Milne Edwards & Haime, 1849

Symphyllia recta (Dana. 1846)

Symphyllia valenciennesi Milne Edwards & Haime. 1849
OCULINIDAE Gray, 1847

Acrolielia horrescens (Dana, [846)

Galaxea astreata (Lamarck, 1816)

Galaxea fascicularis (Linnaeus, 1758)
PECTINIIDAE Vaughan & Wells, 1943

Echinophyllia aspera (Ellis & Solander. 1786)

Echinophyllia echinata (Saville-Kent, 1871)

Echinophyllia orpheensis Veron & Pichon, 1979

Mycedium elephantotus (Pallas., 1766)

Oxypora glabra Nemenzo, 1959

Oxypora lucera (Verrill, 1864)

Pectinia alcicornis (Saville-Kent, 1871)

Pectinia lactuca (Pallas, 1766)

Pectinia paeonia (Dana. 1846)
POCILLOPORIDAE Gray, 1842

Madracis kirbyi Veron & Pichon. 1976

Palauastrea ramosa Yabe & Sugiyama. 1941

Pocillopora danicornis (Linnaeus, 1758)

Pocillopora eydouxi Milne Edwards & Haime, 1860

Pocillopora meandrina Dana, 1846

Pocillopora verrucosa (Ellis & Solander, 1786)

Pocillopora woodjonesi Vaughan. 1918

Seriatopora caliendriun Ehrenberg, 1834

Seriatopora lystrix Dana, 1846

Stylophora mordax (Dana, 1846)

Stylophora pistillata (Esper. 1797)
PORITIDAE Gray, 1842

Alveopora allingi Hoffmeister, 1925

Alveopora catalai Wells, 1968

Alveopora fenestrara (Lamarck. 1816)

Alveopora spongiosa Dana. 1846
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Alveopora tizardi Bassett-Smith, 1890

Alveopora verrilliana Dana, 1872

Goniopora columna Dana, 1846

Goniopora djiboutiensis Vaughan. 1907

Goniopora fruticosa Saville-Kent, 1891

Goniopora lobata Milne Edwards & Haime, 1851

Goniopora minor Crossland, 1952

Goniopora norfolkensis Veron & Pichon. 1982

Goniopora pandoraensis Veron & Pichon, 1982

Goniopora somaliensis Vaughan, 1907

Goniopora stokesi Milne Edwards & Haime. 1851

Goniopora stutchbury Wells, 1955

Goniopora tenuidens Quelch, 1886

Porites australiensis Vaughan, 1918

Porites cylindrica Dana, 1846

Parites lichen Dana. 1846

Porites lobata Dana, 1846

Porites lutea Milne Edwards & Haime. 1860

Porites murrayensis Vaughan. 1918

Porites nigrescens Dana, 1846

Porites rus (Forskal, 1775)

Porites solida (Forskal, 1775)

Porites vaughani Crossland, 1952
PSAMMOCORIDAE Chevalier & Beauvais, 1987

Psanunocora contigna (Esper. 1797)

Psammocora digitata Milne Edwards & Haime. 1851

Psanunocora explanulata Van der Horst, 1922

Psainmocora haimeana Milne Edwards & Haime, 1851

Psanunocora nierstraszi Van der Horst, 1921
SIDERASTREIDAE Vaughan & Wells 1943

Pseudosidastrea tayanai Yabe & sujiyama, 1935

Coscinaraea coluimmna (Dana, 1846)

Coscinaraea exesa (Dana, 1846)

Coscinaraea monile (Forskal, 1775)

Coscinaraea wellsi Veron & Pichon. 1980
TRACHYPHYLLIIDAE Verrill, 1901

Trachyphyllia geoffroyi (Audouin. 1826)







Bryozoa of New Caledonia

Dennis GORDON
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Very few studies had ever been made on New Caledonia Bryozoa until the MUSORSTOM cruises of the
1980s yielded much material that resulted in several papers between 1986 and 1999. As d’Hondt
(1986) remarked, the fauna of the New Caledonian EEZ was very poorly known until that time.
Philipps (1900) had reported on material collected by Arthur Willey in the wider region extending to
Papua New Guinea. Most of the New Caledonian material came from the Loyalty Islands, especial-
ly Lifou, and comprised 63 species of which 9 were described as new. In his series of Siboga
Expedition reports, Harmer (1915, 1926, 1934, 1957) discussed and revised several of Philipps’s
identifications. Redier (1966) added a number of species to the New Caledonian fauna, but described
no new species. Redier also provided no illustrations, and, as d"Hondt (1986) pointed out, many of
his identifications were in error or remain suspect. Recent publications of Hayward (2004) and
Tilbrook (2006) discuss some species that are found in New Caledonia.

D’Hondt (1986) made a systematic study of collections from New Caledonian waters including the
Chesterfield Bank and Coral Sea between 1977 and 1984, listing 226 species, of which 17 species
and 6 subspecies were described as new. Unfortunately, most of the taxa that were not identified to
species (65 in total), and 19 others that were only doubtfully attributed to particular species, were not
illustrated, making it impossible to evaluate them without recourse to the museum material in Paris.
These uncertainties are reflected in the checklist below by the use of a question mark («?»).

A series of papers followed in the 1990s based on the MUSORSTOM collections (Gordon & d’Hondt
1991, 1997:. Gordon 1993; Gordon & Braga 1994; d’Hondt & Gordon 1996. 1999). In all, these
authors added more than 150 species to the New Caledonian fauna, of which 115 were new to sci-
ence, reflecting the high degree of taxonomic novelty and endemism in the fauna, especially from the
northern Norfolk Ridge. The families Bryopastoridae, Petalostegidae, Bifaxariidae, and
Siphonicytaridae have proportionately more species in New Caledonian waters than anywhere else
in the world. The genera Astoleiosalpinx (Leiosalpingidae), Lamourouxia (Calloporidae), Xynexecha
(Exechonellidae), Pseudoplatyglena (Euthyrisellidae), and Phorioppnia (Phorioppniidae) are
presently known only from the New Caledonian EEZ and may be regarded as endemic. About 29%
of all the species in the checklist below are known only from New Caledonian waters. A significant
number of species in the fauna are widespread in the tropical Indo-Pacific or are considered cosmo-
politan/tropicopolitan. Some 83 species have been reported in New Zealand waters, either from the
Kermadec Ridge, or from deeper water, or they arc cosmopolitan.

At present, the New Caledonian bryozoan fauna stands at 407 species, of which 60 are unidentified
to species or are new. At least 178 species are known within the first 100 m and 232 species
are known to occur deeper than 100 m. Of the two classes and three living bryozoan orders represent-
ed in the marine environment, by far the majority of species (382) belong to the Cheilostomata,
16 to the Cyclostomata, and 7 to the Ctenostomata. From what is known about bryozoan diversity in
coral reefs and in deeper waters of the southwestern Pacific Ocean, these figures are highly
conservative. One can predict that the bryozoan fauna of the New Caledonian EEZ should be at least
700 species, and probably many more. On the basis of present knowledge, the most speciose fami-
lies are the lace-coral family Phidoloporidae (40 species), Candidae (36 species), and Bifaxariidae
and Bugulidae (21 species each).




160

REFERENCES

HARMER S F,, 1915. The Polyzoa of the Siboga Expedition. Part 1. Entoprocta, Ctenostomata and Cyclostomata. Siboga
Expeditie 28a: 1-180, pls 1-11.

HARMER S.F., 1926. The Polyzoa of the Siboga Expedition. Part 11. Cheilostomata Anasca. Siboga Expeditie 28b: viii,
181-501, pls 13-34.

HARMER SF.,, 1934. The Polyzoa of the Siboga Expedition. Part III. Cheilostomata Ascophora. 1. Family Reteporidae.
Siboga Expeditie 28c: vii, 503—640, pls 35-41.

HARMER S F., 1915. The Polyzoa of the Siboga Expedition. Part IV. Cheilostomata Ascophora. II. Siboga Expeditie 28d:
xv, 641-1147, pls 42-74.

HAYWARD PJ., 2004. Taxonomic studies on some Indo-West Pacific Phidoloporidae (Bryozoa: Cheilostomata).
Svstematics and Biodiversity 1: 305-326.

GORDON D.P, 1993. Bryozoa: The ascophorine infraorders Cribriomorpha, Hippothoomorpha and Umbonulomorpha
mainly from New Caledonian waters. /n: Crosnier, A. (ed.) « Résultats des Campagnes MUSORSTOM, Volume 11 ».
Mémoires du Muséum national d’Histoire naturelle 158: 299-347,

GORDON D.P. & BRAGA G., 1994. Bryozoa: Living and fossil species of the catenicellid subfamilies Ditaxiporinae Stach
and Vasignyellinae nov. /n: Crosnier, A. (ed.) « Résultats des Campagnes MUSORSTOM, Volume 12 ». Mémoires du
Muséum National d’Histoire Naturelle (A), 161: 55-85.

GORDON D.P. & HONDT J.-L., d” 1991. Bryozoa: the Miocene to Recent family Petalostegidae. Systematics. affinities,
biogcography. In: Crosnier. A. (ed.) « Résultats des Campagnes MUSORSTOM. Volume 9 ». Mémoires du Muséum
national d’Histoire naturelle {A) 151: 341-373.

GORDON D.P. & HONDT, J-L.. 1997. Bryozoa: Lepraliomorpha and other Ascophorina. mainly from New Caledonian
waters. fn: Crosnier. A. (ed.) Résultats des Campagnes MUSORSTOM, Volume 18. Mémoires du Muséum National
d'Histoire Naturelle 176: 9-124.

HONDT J.-L., d' 1986. Bryozouires de Nouvelle-Calédonie et du plateau des Chesterfield. Bulletin du Muséum national
d Histoire naturelle. sér 4, 8, A: 697-756.

HONDT J.-L., & GORDON, DP., 1996. Bryozoa: Cténostomes et Cheilostomes (Celiularines, Scrupariines et
Malacosteges) des Campagnes MUSORSTOM autour de la Nouvelle-Calédonie. fn: Crosnier. A. (ed.) Résultats des
Campagnes MUSORSTOM. Volume 15. Mémoires du Muséum National d’Histoire Naturelle 168: 55-123.

HONDT J.-L., & GORDON. DP.. 1999. Entoproctes et Bryozoaires Cheilostomida (Pseudomalacostegomorpha et
Cryptocystomorpha) des Campagnes MUSORSTOM autour de la Nouvelle Calédonie. /n: Crosnier, A. (ed.) Résultats des
Campagnes MUsorsToM, Volume 20. Mémoires du Muséum national d’Histoire naturelle 180: 169-251.

PHILIPPS E.G.. 1900. Report on the Polyzoa collected by Dr Willey from the Loyalty Isles, New Guinea and New Britain.
Pp. 439450, pls 42, 43 in: Willey, A., Zoological Results based on Material from New Britain, New Guinea, Loyalty
Islands and Elsewhere, collected during the years 1895, 1896 and 1897. Part. 4. Cambridge University Press,
Cambridge.

REDIER L... 1966. Contribution a l'étude des rivages coralliens d'aprés les récoltes de Yves Plessis, en Océanie, Hydraires
et Bryozoaires. Cahiers du Pacifigue 9: 77-122.

TILBROOK K.J.. 2006. Cheilostomatous Bryozoa from the Solomon Islands. frene McCulloch Foundation Monograpl
Series.



ChecKklist of species

Bryozoans of coral reefs and shallow coastal environments to 100 m depth are indicated below by an
asterisk (*). Where no depth data were provided with the published records, this is indicated by “n.d.”
(no data); the species entry may, however, be accompanied by an asterisk if, based on distributional data
beyond New Caledonia, it is known to occur in shallow water. Deep-water New Caledonian Bryozoa
are also listed but lack an asterisk. The general locality of the first description is given for all named
and unnamed species. The known depth range, in New Caledonian waters only, is given for all species.

CLASS STENOLAEMATA
ORDER CYCLOSTOMATA

CRISIIDAE Johnston, 1847

*Crisia elongata Milne Edwards, 1838 Mediterranean Sea 10-155 m
CRISINIDAE Borg, 1944

*Mesonea radians (Lamarck, 1816) Australia 19 m
DENSIPORIDAE Borg, 1944

Favosipora holdsworthii (Busk, 1875) Sri Lanka n.d.

Favosipora watersi (Borg, 1944) southern Australia 250-350 m
DIAPEROECIIDAE Canu, 1918

*Diaperoecia sp. d’Hondt 1986 New Caledonia 67 m
DIASTOPORIDAE Gregory, 1899

*Plagioecia sp. d'Hondt 1986 New Caledonia 53 m
FILISPARSIDAE Borg, 1944

*Nevianipora pulcherrima Kirkpatrick, 1890 South China Sea n.d.

*Nevianipora sp. d’Hondt 1986 New Caledonia n.d.
HORNERIDAE Smitt, 1867

*Hornera spinigera Kirkpatrick, 1888 Mauritius n.d.
LICHENOPORIDAE Smitt, 1867

*Disporella pristis (MacGillivray, 1884) Victoria, Australia 15-20 m

*Disporella truncata Philipps, 1900 New Caledonia 40 m

*Disporella spp. d"Hondt 1986 New Caledonia 50-180 m
MECYNOECIIDAE Canu, 1918

*Mecynoecia delicatula (Busk, 1875) Queensland, Australia 31 m
THEONOIDAE Busk, 1859

*Telopora buski d ‘Hondt, 1986 New Caledonia 33-350 m
TUBULIPORIDAE Johnston, 1838

*Idmidronea flexuosa (Pourtales, 1867) North Atlantic 14-230 m

*Idmidronea sp. d'Hondt 1986 1-65 m

*Platonea philippsae (Harmer, 1915) New Caledonia n.d.

CLASS GYMNOLAEMATA
ORDER CTENOSTOMATA
AETHOZOIDAE d’Hondt, 1983
Aethozoon pellucidum Hayward, 1978 North Atlantic 1410-1520 m
ALCYONIDIIDAE Johnston, 1838
Bockiella angusta Silén, 1942 Japan 495 m
ARACHNIDIIDAE Hincks, 1880
*Nolella gracilipes d’ Hondt. 1986 New Caledonia 15-20 m
*Nolella sp. d'Hondt 1986 New Caledonia n.d.
FLUSTRELLIDRIDAE Bassler, 1953
*Elzerina blainvillii Lamouroux, 1816 Australia 60—120 m
MIMOSELLIDAE Hincks, 1877
*Bantariella bocki (Silén, 1942) Ogasawara Islands, Japan 65-120 m
PACHYOZOIDAE d’Hondt, 1983
Pacliyzoon atlanticum d’Hondt, 1983 North Atlantic 595-2103 m
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ORDER CHEILOSTOMATA

ADEONIDAE Jullien, 1903

Adeonella sp. d’Hondt New Caledonia nd.

*Adeonellopsis sp. ¢’Hondt 1986 New Caledonia 15-260 m

*Reptadeonella joloensis (Bassler, 1936) Sulu Archipelago, Philippines n.d.
AETEIDAE Smitt, 1868

*Aetea laustralis Jullien, 1888 Magellanic South America 35-54 m

*Aetea capillaris d’Hondt, 1986 New Caledonia 15-20 m
ANTROPORIDAE Vigneaux, 1949

*Antropora granulifera (Hincks, 1880) Madeira, Portugal 70 m

*Antropora minor (Hincks, 1880) Bahia, Brazil 35-54 m

Parantropora laguncula (Canu & Bassler, 1929) Philippines 110 m
ASPIDOSTOMATIDAE Jullien, 1888

Crateropora stiliforinis d’Hondt & Gordon, 1999 New Caledonia 445-560 m
BATOPORIDAE Neviani, 1900

Batopora sp. d"Hondt 1986 New Caledonia n.d.
BEANIIDAE Canu & Bassler, 1927

Beania discodermiae (Ortmann. 1890) Japan 440-650 m

*Beania magellanica Busk. 1852 Magellanic South America 15-20 m

Beania sp. d’Hondt & Gordon, 1996 New Caledonia 515 m

Beania sp. d’Hondt & Gordon, 1996 New Caledonia 2103 m
BIFAXARIIDAE Busk, 1884

Bifaxaria bicuspis Gordon, 1993 New Caledonia 360-675 m

Bifaxaria compacta Gordon, 1993 New Caledonia 200 m

Bifaxaria gracilis Gordon. 1993 New Caledonia 3680-3740 m

Bifaxaria menorah Gordon, 1993 New Caledonia 1350-1870 m

Bifaxaria inodesta Gordon, 1993 New Caledonia 965-1140 m

Bifaxaria multicostata Gordon, 1993 New Caledonia 1395 m

Bifaxaria submucronata Gordon, 1993 New Caledonia 960-2040 m

Diplonotos confragus Gordon, 1993 New Caledonia 233-1665 m

Diplonotos minus Gordon, 1993 New Caledonia 495 m

Diplonotos obesus Gordon. 1993 New Caledonia 470-680 m

Diplonotos serratus Gordon, 1993 New Caledonia 435-2099 m

Diplonotos sinuilis Gordon, 1993 New Caledonia 700 m

Diplonotos sulcatus Gordon, 1993 New Caledonia 1230-1270 m

Diplonotos sp. Gordon 1993 New Caledonia 1350-1665 m

Diplonotos ?abyssicolus (Busk, 1884) North Pacific 1920-2040 m

Daomosclerus edulis Gordon, 1993 New Caledonia 760-790 m

Domosclerus sp. Gordon & d’Hondt 1997 New Caledonia 1190 m

Domaosclerus sp. Gordon 1993 New Caledonia 1820-1980 m

Raxifabia porosa Gordon, 1993 New Caledonia 1590-1665 m

Raxifabia rara Gordon, New Caledonia 825 m

Raxifubia vafru Gordon, 1988 New Zealand 505-520 m
BITECTIPORIDAE MacGillivray, 1895

Hippomonavella gvinnae Gordon, 1984 Kermadec Ridge, New Zealand 510-525 m

Hippothyris caledonica Gordon & d’Hondt, 1997 New Caledonia 283-440 m

*Lagenicella cylindrica (Harmer, 1957) Kalimantan, Indonesia 53 m

*Metroperiellu montferrandii (Audouin. 1826) Red Sea 35-54 m

Nigrupercula nuuabilis (Canu & Bassler. 1929) Philippines 375-550 m

Parkermavella fidelis Gordon & d’Hondt, 1997 New Caledonia 283 m

Parkermavella minuta Gordon & d’Hondt, 1997 New Caledonia 275 m

*Parkermavella pseudoneptuni (d’Hondt, 1986) New Caledonia 15-35 m

*Parkermavella spp. d’Hondt 1986 (as Schizomavella) New Caledonia 15-54 m

Parkermavella sp. d’Hondt 1986 New Caledonia 525 m

*Plewrocodonellina signata (Waters. 1889) New South Wales, Australia n.d.



BRYOPASTORIDAE d’Hondt & Gordon, 1999
Bryopastor challengeri Gordon, 1982 New Zealand 310-1640 m
Bryopastor crassus d’Hondt & Gordon, 1999 New Caledonia 380-700 m
Bryopastor octogonos d’Hondt & Gordon, 1999 New Caledonia 310—450 m
Bryopastor pentagonus (Canu & Bassler, 1929) Philippines 355-790 m
Bryopastor sp. d’Hondt & Gordon 1999 New Caledonia 470480 m
Pseudothyracella candelaber d’Hondt & Gordon, 1999 New Caledonia 215-1270 m
BUFFONELLODIDAE Gordon & d’Hondt, 1997
Buffonellodes crosnieri Gordon & d’Hondt, 1997 New Caledonia 675 m
Ipsibuffonella repens Gordon & d’Hondt, 1997 New Caledonia 675 m
BUGULIDAE Gray, 1848
Bugulella gracilis (Nichols, 1911) Ireland 495-520 m
*Bugula dentata (Lamouroux, 1816) 7SW Australia 35-54 m
*Bugula philippsae Harmer. 1926 New Caledonia nd.
*Bugula robusta McGillivray, 1869 Victoria, Australia 33-35 m
*Bugula scaphoides Kirkpatrick, 1890 South China Sea 19 m
Camptoplites lunatus Harmer. 1926 Timor 825 m
*Caulibugula inermis Harmer, 1926 Java, Indonesia n.d.
Cornucopina aviculata d'Hondt & Gordon, 1996 New Caledonia 500-850 m
Cornucopina bella (Busk. 1884) Indonesia 535-965 m
Cornucopina buguloides d’Hondt & Gordon, 1996 New Caledonia 1350-1380 m
Cornucopina moluccensis (Busk, 1884) Indonesia 515-1640 m
Dendrobeania pseudexilis d’Hondt & Gordon, 1996 535-2750 m
Himantozoum (Beanodendria) elegans d’'Hondt & Gordon. 1996 New Caledonia 535-1710 m
Himantozowm (Himantozoum) bicuspidatiun d’'Hondt & Gordon. 1996 New Caledonia 1230-1240 m
Himantozoum (Himantozowmn) crassiavicularium d’Hondt & Gordon, 1999 New Caledonia 545-560m
Himantozoumn (Himantozoum) dissimile d’'Hondt & Gordon, 1996 New Caledonia 1140-1900 m
Himantozoum (Himantozoum) gemellum d’Hondt & Gordon, 1996 New Caledonia 1140-199 m
Himantozoumn (Hinantozoum) rostratum d’Hondt & Gordon, 1996 New Caledonia 1820-1980 m
Himantozoum (Thaminozoum) hispidum d’Hondt & Gordon, 1996 New Caledonia 500-550 m
Nordgaardia cornucopioides d’Hondt. 1983 Brazil 1175-1950 m
Semidendrobeania pallida d’Hondt & Gordon, 1996 New Caledonia 500-965 m
CALLOPORIDAE Norman, 1903
*Alderina tuberosu (Canu et Bassler, 1929) Philippines 70-256 m
Aplousina filum Jullien, 1903 Azores, Portugal [doubtful ID]
[?] Cullopora sp. d’'Hondt & Gordon, 1999 New Caledonia 310-315 m
Concertina cultrata Gordon, 1986 New Zealand 570-610 m
Copidozoum brevispinosum d’ Hondt, 1986 New Caledonia 165 m
[N Corbulella translucens (Harmer, 1926) Sulawesi, Indonesia 480—640 m
*Cranosina coronata (Hincks, 1881) Singapore <100-275 m
Crassimarginatella spatluilata Gordon, 1984 Kermadec Ridge 245 m
*Crassimarginatella sp. d’Hondt 1986 New Caledonia 40 m
Crussimarginatella sp. d’'Hondt & Gordon 1999 (as incertae sedis) New Caledonia 500-510m
Lamourouxia canaliculuta d’Hondt & Gordon, 1999 New Caledonia 500-2099 m
Marssonopora kermadecensis Gordon, 1984 Kermadec Ridge. New Zealand 480-640
Calloporidae incertae sedis d’Hondt & Gordon 1999 New Caledonia 440-450 m
CALWELLIIDAE MacGillivray, 1887
Ichthyaria simplex Gordon & d’Hondt, 1997 New Caledonia 1508-2365 m
Onchoporoides moselevi (Busk, 1884) Kermadec Ridge, New Zealand 965-1870 m
Wrigiana strepsis Gordon & d’Hondt, 1997 New Caledonia 235 m
CANDIDAE d’Orbigny, 1851
*Amastigia rudis (Busk, 1852) Bass Strait, Australia 1-3 m
Amastigia Tpateriformis (Busk, 1884) Chile 470 m
Amastigia vibraculifera Hastings. 1943 Falkland Islands n.d.
Amastigiu sp. d’Hondt & Gordon. 1996 New Caledonia 515 m

1163,
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[71Amastigia sp. d’'Hondt & Gordon 1996 New Caledonia 1350 m

*Caberea boryi (Audouin, 1826) Red Sea n.d.

Caberea darwinii Busk, 1884 Magellan Strait 775 m

*Caberea dichotoma Lamouroux, 1816 Bass Strait, Australia 35-54 m

*Caberea glabra McGillivray, 1886 Victoria, Australia 65440 m

*Caberea lata Busk, 1852 Queensland, Australia 33-640 m

*Canda clypeata (Haswell, 1880) Queensland, Australia 33-54 m

*Canda pecten Thorneley, 1907 Burma n.d.

*Canda scutata Harmer, 1926 New Caledonia n.d.

Candoscrupocellaria disconveniens d’Hondt & Gordon, 1996 New Caledonia 283 m
Candoscrupocellaria enigmatica (d’Hondt & Gordon, 1996) New Caledonia 404—416 m
Menipea patagonica Busk, 1852 SW Atlantic 760-790 m

Notoplites biocali d’Hondt & Gordon, 1996 New Caledonia 1395 m

Notoplites cassiduloides d’Hondt & Gordon, 1996 New Caledonia 650-3680 m
Notoplites dissimilis d’Hondt & Gordon, 1996 New Caledonia 775-825 m
Notoplites ? elongatus (Busk, 1884) Marion Island 515 m

Notoplites gibbosus d’Hondt & Gordon, 1996 New Caledonia 695-705 m
Notoplites longispinosus Gordon, 1984 Kermadec Ridge, New Zealand 620-775 m
Notoplites obliquidens Harmer, 1926 Sulawesi, Indonesia 14301470 m
Notoplites scutatus Harmer. 1926 Java, Indonesia 800-965 m

Notoplites sp. [a] d’Hondt & Gordon 1996 New Caledonia 515 m

Notoplites sp. [b] d’Hondt & Gordon 1996 New Caledonia 515 m

Notoplites sp. d'Hondt & Gordon 1996 New Caledonia 1800 m

Penemia crassospina d'Hondt & Gordon. 1996 New Caledonia 3690-3740 m
Penemia sp. d’Hont & Gordon 1996 New Caledonia 1820-2205 m
*Scrupocellaria curvata Harmer, 1926 Indonesia 40 m

*Scrupocellaria delilii (Audouin, 1826) Red Sea n.d.

*Scrupocellaria diadema Busk, 1852 Queensland. Australia 17 m

*Scrupocellaria longispinosa Harmer, 1926 33-35 m

*Scrupocellaria maderensis Busk. 1880 Madeira, Portugal 1-20 m
*Scrupocellaria Tobtecta Haswell, 1880 Queensland, Australia n.d.
*Scrupocellaria spatulata (d’ Orbigny, 1851) Red Sea 75 m

Semibugula elegantissima d’Hondt & Gordon, 1996 New Caledonia 1490-1620 m

CATENICELLIDAE Busk, 1852

Bryosartor sutilis (Gordon & Braga, 1994) New Caledonia 425-1600 m
*Cuatenicellu elegans Busk, 1852 Bass Strait. Australia 17-18 m
Costaticella benecostata (Levinsen, 1909) Australia n.d.

Costaticella peltata Gordon, 1993 New Caledonia 435 m

Strongylopora gracilis Gordon, 1993 New Caledonia 505-510 m
Terminocellu perlucens Harmer, 1957 Indonesia 505-1395 m

CELLARIIDAE Hincks, 1880

Cellaria obliquidens d’Hondt & Gordon, 1999 New Caledonia 1590-1665 m
Cellaria pardfistulosa d’Hondt & Gordon. 1999 New Caledonia 1590-1665 m
*Cellaria punctata (Busk, 1852) Queensland, Australia 66 m

Cellaria tecta Harmer, 1926 Sulawesi, Indonesia n.d.

Cellaria tenuirostris (Busk. 1852) Bass Strait, Australia 1935 m

Cryptostomaria alata d’Hondt & Gordon, 1999 New Caledonia 235-1410 m
Euginoma conica Gordon. 1986 New Zealand 500-1190 m

Formosocellaria magnifica (Busk, 1884) Mid-Atlantic 535-1870 m

Melicerita (Henrimilnella) articulata d’Hondt & Gordon, 1999 New Caledonia 360 m
Meliceritu (Heurimilnella) laurifolia d’Hondt & Gordon, 1999 New Caledonia 360 m
Melicerita (Melicerita) alternans d’Hondt & Gordon. 1999 New Caledonia 435 m
Melicerita (Melicerita) ejuncida Gordon, 1986 New Zealand 355-1675 m
Mesostoinaria strictoramae Canu & Bassler, 1927 Philippines 200-680 m
Mesostomaria sp. d’Hondt & Gordon 1999 New Caledonia 503 m



Stomhypselosaria dupliforma Canu & Bassler, 1929 Philippines 480-640 m

Syringotrema calobi d’Hondt & Gordon, 1999 New Caledonia 510-525 m
CELLEPORIDAE Johnston, 1838

Buffonellaria erecta Gordon & d’Hondt, 1997 New Caledonia 495-515 m

Buffonellaria regenerata Powell, 1967 New Zealand 360-515 m

Celleporina frota MacGillivray, 1885 Victoria, Australia 375-550 m

Celleporina spatula MacGillivray, 1887 Victoria, Australia 260-280 m

Galeopsis mimicus Gordon. 1989 New Zealand 470-825 m

Galeopsis pentagonus (d’Orbigny, 1842) Falkland Islands 245-515 m

Galeopsis lageniporoides Gordon & d’Hondt, 1997 New Caledonia 700 m

Lagenipora sp. Gordon & d’Hondt 1997 New Caledonia 775 m

*Osthimosia sp. Gordon & d’Hondt 1997 New Caledonia 65-120 m

Richbunea gracilis Gordon & d’Hondt, 1997 New Caledonia 470-500 m

*Scorpiodinipora bernardii (Audouin, 1826) Red Sea n.d.

*[?] Turbicellepora aculeata (Canu et Bassler, 1929) Philippines 38 m

*Turbicellepora Mtuberosa (Smitt, 1867) Norway [doubtful ID] 35 m
CHAPERIIDAE Jullien, 1888

Chaperia Yacanthina (Lamouroux, 1825) Falkland Islands 265 m

*Chaperia sp. d’'Hondt 1986 New Caledonia 57 m

*Chaperiopsis cervicornis (Busk. 1854) Bass Strait, Australia 15-20 m
CHORIZOPORIDAE Vigneaux, 1949

*Chorizopora atrox d' Hondt, 1986 New Caledonia 67 m

Chorizopora brongniartii (Audouin, 1826) Red Sea 250-350 m
CLEIDOCHASMATIDAE Cheetham & Sandberg, 1964

*Cleidochasma sp. d’Hondt 1986 New Caledonia n.d.

Yrbozoon ringens Gordon, 1989 New Zealand 515 m
CONESCHARELLINIDAE Levinsen, 1909

Conescharellina aralanta Gordon & d’'Hondt, 1997 New Caledonia 110-165 m

Conescharellina catella Canu & Bassler, 1929 Philippines 1660 m

Conescharellina crassa Tenison-Wood, 1880 250-350 m

Conescharellina sp. d’Hondt 1986 New Caledonia 250-350 m

Crucescharellina aster Gordon & d’Hondt. 1997 New Caledonia 760-1980 m

Ptoboroa gelasina Gordon & d’Hondt. 1997 New Caledonia 1790 m

Trochosodon sp. Gordon & d’Hondt, 1997 New Caledonia 1620-1959 m
CREPIDACANTHIDAE Levinsen, 1909

*Crepidacanthu crinispina Levinsen, 1909 Thailand 33-350 m
CRIBRILINIDAE Hincks, 1879

*Cribralaria fragilis Powell, 1967 New Zealand 3545 m

*Figularia sp. d’Hondt 1986 New Caledonia 15-20 m

Klugerella musica Gordon. 1993 New Caledonia 510-590 m

Membraniporella skeletos Gordon, 1993 New Caledonia 310-315m

Puellina Mlabellifera (Kirkpatrick, 1888) Mauritius n.d.

Puellina harmeri (Ristedt. 1985) Philippines 275 m

*Puellina innominata (Couch, 1844) Great Britain [doubtful ID] 67-91 m

*Puellina radiata (Moll, 1803) Mediterranean Sea [doubtful ID] nd.

Puellina septemspinosa (d"'Hondt. 1986) New Caledonia n.d.

Puellina sp. d’Hondt 1986 New Caledonia 15-35 m

Puellina sp. d’'Hondt 1986 New Caledonia 550 m
DIDYMOSELLIDAE Brown, 1952

*Didymnosella inopinata d’Hondt. 1986 New Caledonia 1-3 m

*Tubiporella magnirostris (McGillivray, 1883) Victoria, Australia 87 m
EMINOOECIIDAE Hayward & Thorpe, 1988

Macrocamera erecta Gordon & d’Hondt, 1997 New Caledonia 233-360 m
EUOPLOZOIDAE Harmer, 1926

Euoplozo