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The non-scleractinian Anthozoa (Cnidaria) of the Mariana Islands
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Abstract—The non-scleractinian Anthozoa of the Marianas are
reviewed based on literature records and new surveys. Six zoanthids, 8
corallimorpharians, 26 actiniarians, 3 ceriantharians, 10 antipatharians,
and 79 octocorals are recorded. The zoanthid, corallimorpharian, and
shallow water gorgonian faunas of Guam are relatively well character-
ized, although many locally recognized forms remain to be identified to
species. Soft corals are relatively well surveyed taxonomically, although
information about many species remains limited, due to difficulty of field
identification. While large-bodied actiniarians are well known, small
species remain little studied. Ceriantharians remain poorly known, while
antipatharian records are based on a single deep-water survey in the
southern Marianas. A rich deep-water octocoral fauna has been collected,
but remains to be studied.

Introduction

The Mariana Islands are a chain of 15 major volcanic and limestone islands
bordering the western margin of the Pacific plate between 13 and 21°N latitude
(see Paulay 2003 for a more detailed description of the area). The archipelago is
a classic island arc, formed by volcanic eruptions initiated by subduction of the
Pacific plate under the Philippine plate, on which the islands lie. The island
group comprises two geologically distinct chains, the volcanically inactive and
older islands of the Southern Mariana back-arc, extending from Guam to Farallon
de Medinilla, and the volcanically active, younger islands of the Northern
Mariana fore-arc, extending from Anatahan to Uracas (Fig. 1). This geological
separation should not be confused with the political division of the archipelago
into the U.S. Territory of Guam, and the Commonwealth of the Northern
Mariana Islands (CNMI) comprising all islands north of Guam.
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Figure 1. Map of the Mariana Islands

The Southern Marianas were initiated ~43 Ma when the Pacific plate
abruptly shifted spreading from NW to WNW; the archipelago has had a
complex geological history since. The southern islands are composites of
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volcanics and uplifted limestones. Karstic shores predominate, with limestone
cliffs lining large tracts of shore, while volcanic shorelines are uncommon. Reefs
are generally narrow, and large coastal sections, especially along windward
shores, lack reef protection, so that steep fore reefs abut limestone cliffs, often
fronted by supratidal, limestone benches. Shores elsewhere are fronted by
narrow, largely intertidal reef flats or shallow, moderately wide (100-1000 m)
fringing reefs. Lagoonal habitats are uncommon, the only significant ones being
Apra Harbor and Cocos lagoon on Guam, and Tanapag-Garapan lagoon on
Saipan. Only Apra Harbor has substantial areas >10 m deep.

Subtidal habitats are dominated by oligotrophic reefs. Limestones fronting
and underlying recent reefs are riddled with caves and caverns both above and
below water, although marine caverns and crevices are generally of limited
horizontal extent. Large blocks fallen from cliff faces provide additional wall and
crevice habitats. Several anthozoans are known only from these microhabitats.

While the coral fauna of Guam and the Marianas is now relatively well
known (Randall 2003), other anthozoan groups have received less attention. Only
minimal work considered other anthozoans in the Marianas until the 1970’s, the
most significant being Cloud’s (1959) ecological study of Saipan’s reefs, which
listed 6 species. Since the establishment of the University of Guam Marine Lab,
several studies focused on larger and more conspicuous anthozoans. As a result
soft corals, gorgonians, and clownfish anemones have become moderately well
documented, although numerous new records are presented here for even these
groups. In contrast other actiniarians, corallimorpharians, zoanthids, cerianthids
have remained largely unstudied. No sea pens are known to occur on Guam. In
addition to listing the identified fauna, we list and document many as yet
unidentified species in the hope of stimulating further research.

Methods

This checklist is based on literature records and new collections. Most
shallow-water records are from Guam, while deep-water records are from
throughout the Marianas. Many of the species recorded in the literature were
redocumented with new collections. New records and observations are based on
both informal and formal biodiversity surveys. Informal surveys were carried out
between 1991 and 2000 around Guam. Four formal biodiversity surveys were
run, three for COMNAVMARIANAS (U.S. Department of Defense), at Apra
Harbor (Paulay et al. 1997), at the southern Orote — North Agat Bay area (Paulay
et al. 2001), and at the Pugua Patchreef — Haputo area (Amesbury et al. 2001); a
non-indigenous species survey funded by Sea Grant provided additional coverage
(Paulay et al. 2002). Most newly encountered species were photo-documented
and collected. Vouchers were deposited in the University of Guam Invertebrate
collections (UGI), Florida Museum of Natural History, University of Florida
(UF), Nationaal Natuurhistorisch Museum (formerly Rijksmuseum van
Natuurlijke Historie), Leiden (RMNH — see Verseveldt 1978), the Northern
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Territory Museum of Arts & Sciences, Darwin (NMT), the Zoological Museum,
Department of Zoology, Tel Aviv University, Israel (ZMTAU — see Benayahu
1998), and the US National Museum of Natural History (USNM). Photo
vouchers are by Gustav Paulay (GP numbers, housed at the Florida Museum of
Natural History), Yehuda Benayahu (corresponding to plates in Benayahu 1998)
and Robert F. Myers (RFM numbers). Cited photographs (Appendix 1) are on the
WWW at: http://www.flmnh.ufl.edu/reefs; they are also available on the Marine
Biodiversity of Guam CD-ROM copublication.

Results and Discussion

The zoanthids of Guam have not been previously studied, although Cloud
(1959) listed a Zoanthus sp. and a Palythoa sp. from Saipan. Zoanthids are
common and locally dominant on Guam, with three species ecologically
important: Palythoa caesia, Protopalythoa sp. 1, and Zoanthus vietnamensis.
Three additional species are uncommon and have localized distribution. Zoanthid
taxonomy remains unsettled, but these three common species appear to be
widespread in Oceania.

The corallimorpharians of Guam have also not received taxonomic attention,
although Cloud (1959) listed Metarhodactis boninensis from Saipan (see
comment 6 of Appendix), based upon specimens identified by Carlgren, and
Gosliner et al. (1996) listed Guam under the range of Amplexidiscus fenestrafer.
The most common corallimorpharians on Guam are Rhodactis howesii and
Ricordea yuma; both form dense, extensive, clonal stands locally on fringing
reefs and moats. The giant corallimorph Amplexidiscus fenestrafer is rare and
known only from a few locations.

The Marianas has a rich actiniarian fauna, but only six, large, clownfish-
associated species and two deep-water anemones have been previously recorded
(Dunn et al. 1980, Dunn 1981a, 1981b, Fautin & Hessler 1989). Here we add
records of four additional large, zooxanthellate species (Actinodendron
plumosum, Phyllodiscus sp., Stichodactyla haddoni, and Heterodactyla
hemprichii) as well as 14 smaller species. These include five as-yet-unidentified
species, including three that are predominantly on artificial substrata in Apra
Harbor and are likely introduced to Guam.

Cerianthids remain unstudied on Guam. Three nocturnal species are listed
here based on photographs; they have not been collected. These small cerianthids
are not uncommon on Guam, especially in sandy areas of fringing reef moats and
in Apra Harbor.

The black corals of the Marianas remain little studied. Ten species recorded
by Grigg & Eldredge (1975) in a technical publication are listed below, although
their taxonomy requires verification and updating. These records are based on
material collected during the Pacific Deep Benthos Surveys around the southern
Marianas (see Eldredge 2003). Several black coral species occur at diving depth
on Guam, but remain unstudied.
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The first octocoral recorded from Guam appears to be the blue coral,
Heliopora coerulea, collected by Quoy & Gaimard (1824). Soft corals have
received more taxonomic attention than any anthozoan group other than the
Scleractinia (Gawel 1976, 1977, Verseveldt 1977, 1978, Randall & Gawel 1981,
Williams 1992, Benayahu 1998). Most significant are Gawel’s (1977) M.S. thesis
that reviewed all known local soft corals and Benayahu’s (1998) study that
focused on the Alcyoniidae. Although Gawel’s work remains largely
unpublished, Randall & Gawel (1981) published a listing of the species, and
Verseveldt (1978), with whom Gawel worked, also listed a number of the species
collected by Gawel. Benayahu (1998) recollected and restudied the Alcyoniidae,
but did not revisit Gawel’s identifications. Specifically, only 7 of the 40
alcyoniids listed here are common to both studies. Eleven Cladiella and Sinularia
species in Gawel were not identified to species, but were treated as numbered
taxa. These likely largely correspond to many of Benayahu’s taxa, but their
identities have not been established. These taxa are not listed here. Five
additional alcyoniids listed by Gawel (1977) and Verseveldt (1978) were not
listed by Benayahu (1998). Whether some of these are alternative identifications
or correspond to taxa not encountered by Benayahu has not been established.
Vouchers of these are available in both the University of Guam Invertebrate
Collections and the Nationaal Natuurhistorisch Museum, Leiden, for future
comparisons (see Appendix 1). The remaining confusion is in part a result of the
difficulty in identifying soft coral species, because intra-specific variation is high
relative to inter-specific differences in this diverse group, especially in Sinularia.
Nephtheid and xeniid soft corals on Guam have not been revisited since Gawel
(1977) and Verseveldt (1978) and need work. Verseveldt’s identifications of
nephtheids are generally questionable (L. van Ofwegen pers. comm.). The few
nephtheids on Guam are recognizable in the field and tend to be localized; they
are often known from only one or two areas, as are the single species each of
Carijoa, Paraminabea, and Briareum.

The gorgonians of the Marianas have received little systematic attention,
although they have been actively collected. Gorgonian diversity and abundance
increases strikingly with depth. Only a few species are known in <30 m:
Acabaria and Subergorgia suberosa occur in shallow crevices, while Junceella,
and the zooxanthellate Rumphella and Ifalukella are locally common at 10-30 m
depths. Gorgonian diversity and abundance increase below 30 m, especially in
steep, cavernous, and current-swept areas, so that about 20 species are known
between 30 and 60 m. Several of the gorgonian species listed have been
encountered at diving depths only in caverns along the southern Orote Peninsula
of Guam, especially the Blue Hole; these species are otherwise restricted to
deeper water. These species encountered at diving depths are relatively well
known, even when not identified to species, as they are easy to recognize. In
contrast, the much richer deep-water fauna remains poorly known. Gorgonians,
the soft coral genera Siphonogorgia and Dendronephthya, and black corals
become much more diverse and abundant below 60 m. Dredging and tangle net
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surveys (see Eldredge 2003) have already revealed about 70 species of
arborescent octocorals at 60-400 m and many others surely remain to be
collected. Other than published records, these deep-water collections are not
reported on here. A large collection of deep-water gorgonians has been deposited
in the Senckenberg Museum and is under study by Manfred Grasshoff.
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