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Abstract— The asteroid, echinoid, and holothuroid faunas of the
Mariana Islands are reviewed and 35, 53, and 47 species recorded,
respectively. Four asteroids, 28 echinoids, and 9 holothuroids are newly
recorded for the archipelago. Together with 21 crinoids (Kirkendale &
Messing 2003) and 47 ophiuroids (Starmer 2003), the echinoderm fauna
of the archipelago now stands at 202 species, with 196 of these known
from Guam. That 41% of the echinoderms of the Marianas were hitherto
undocumented demonstrates how poorly known even these large,
popular, and much-studied marine invertebrates are in the tropical
Pacific, even at extensively surveyed locations such as Guam.
Holothuria guamensis Quoy & Gaimard, 1833 is placed in synonymy of
Actinopyga mauritiana (Quoy & Gaimard, 1833).

Introduction

The Mariana Islands are a chain of 15 major volcanic and limestone islands
bordering the western margin of the Pacific plate between 13°N 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. 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.

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 composed of mixed
volcanics and uplifted limestones. Volcanic shorelines are uncommon while
karstic shores dominate. Limestone cliffs characterize large tracts of shore, and
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reefs are generally narrow. Large sections, especially along windward shores,
lack reef protection, so that steep fore reefs abut limestone cliffs, often fronted
with supratidal limestone benches. Shores elsewhere are fronted by narrow,
largely intertidal reef flats or shallow, moderately wide (100-1000 m) fringing
reefs. Deep moat and lagoonar 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 lagoonal habitats >10 m deep. Subtidal
habitats are dominated by oligotrophic reefs. Limestones fronting and underlying
recent reefs are riddled by caves and caverns both above and below water.
Although marine caverns and crevices are fairly common, they are generally of
limited horizontal extent. Large blocks fallen from cliff faces provide additional
wall and crevice habitats.

The echinoderms of Guam have become fairly well known over the years, as
these large and conspicuous animals have been popular subjects for a variety of
biological studies. The first written record is by Quoy & Gaimard (1833), who
described Holothuria guamensis (comment 20) and noted five holothurian
species from the island. Brandt (1835) described Holothuria maculata (comment
28) from Guam soon after. A few echinoderms were recorded from Guam early
in the 20" century, although some apparently erroneously (comment 29), after
Guam passed into US hands (Fisher 1919, Clark 1920). Following World War II,
Clark (1954) and Cloud (1959) reported on a number of species from Guam and
Saipan. Numerous studies followed after the establishment of the University of
Guam and the Marine Laboratory, especially in wake of a large outbreak of
crown of thorns sea stars that devastated Guam’s reefs in 1967. A major research
effort on Acanthaster followed (see Eldredge 2003 for a brief historical review),
that documented the outbreak and its impact on reef communities (Chesher 1969,
Randall 1973a, 1973b, 1973c, Colgan 1987), and explored potential causes
(Birkeland 1981, 1982), as well as Acanthaster life history (Yamaguchi 1973a,
1973b, 1974a, Cheney 1974), physiology (Yamaguchi 1974c), and control
(Cheney 1973). Other echinoderms also received increasing attention, including
life history (e.g. Yamaguchi 1974b, 1977a, 1977b, 1977¢), ecological (e.g. Kropp
1982, Kerr et al. 1993), ecotoxicological (e.g. Rideout 1975, Heslinga 1976), and
molecular genetic (e.g. Palumbi et al. 1997, Palumbi 1999, Williams 2000)
studies.

Masashi Yamaguchi’s extensive research on the life history of Guam’s
asteroids also led to a faunistic review of the class (Yamaguchi 1975a). Frank
Rowe’s visit to Guam led to a review of holothuroid fauna, a paper that served as
a popular introduction to holothurian taxonomy in the Pacific for years, by virtue
of numerous color plates it offered (Rowe & Doty 1977). The crinoids of Guam
were briefly reviewed by Meyer & Macurda (1980). The echinoderms of Guam
were checklisted in “A working list of marine organisms from Guam” (UOGML
1981), and numerous new records added subsequently by Kerr et al. (1992).
Kirkendale & Messing (2003) and Starmer (2003) review the crinoids and
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ophiuroids of the island in this volume, while this paper covers the remaining
three echinoderm classes.

Methods

This checklist is based on literature records and new collections. Most
records are from Guam, although I added records from other Mariana Islands as
encountered. Most species recorded in the literature were redocumented with
new collections or photographs. 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
carried out, three for COMNAVMARIANAS (U.S. Department of Defense): at
Apra Harbor (Paulay et al. 1997), southern Orote — North Agat Bay area (Paulay
et al. 2001), and Pugua Patchreef (“Double Reef”) — Haputo area (Amesbury et
al. 2001), and one funded by Sea Grant focused on non-indigenous species
(Paulay et al. 2002). Most newly encountered species were photodocumented and
collected. Vouchers were deposited in the University of Guam Invertebrate
collections (UGI), Florida Museum of Natural History, University of Florida
(UF), the California Academy of Sciences (CAS), 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), Robert F. Myers (RFM
numbers), and John Starmer (JS numbers). Cited photographs (Appendix 1) are
available online at http://www.flmnh.ufl.edu/reefs; they are also available on the
Marine Biodiversity of Guam CD-ROM co-publication.

Results and Discussion

Thirty-five asteroids, 53 echinoids and 47 holothuroids are recorded from the
Marianas (Table 1, Appendix 1). Together with 21 crinoids (Kirkendale &
Messing 2003) and 47 ophiuroids (Starmer 2003), the echinoderm fauna of the
archipelago now stands at 202 species, with 196 of these known from Guam.
This is more than double the 96 species recorded from Guam by the last checklist
(UOGML 1981). Considering all literature records and changes in species status
and identifications (see Appendix 1), 83 species represent new records for the
region. New records are especially prevalent among small and cryptic taxa such
as ophiuroids and irregular echinoids; 57% of all new records pertain to these
groups. However large and conspicuous animals, such as species of
Chondrocidaris, Phyllacanthus, Leiaster, Echinaster, Thelenota, and Holothuria
are also among the new records.

Other than reef corals, which have been extensively surveyed on Guam over
several decades by Randall (2003), echinoderms are probably the best known
group of marine invertebrates on Guam. They qualify as charismatic megafauna
among invertebrates and have received attention from numerous resident as well
as visiting scientists at the University of Guam Marine Lab. The fact that 41% of
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even this fauna has gone unrecorded until now, at one of the most thoroughly
surveyed locations in the tropical Pacific, strikingly demonstrates our lack of
knowledge of marine biodiversity. The necessarily brief taxonomic work that
accompanied this checklist uncovered numerous taxonomic and nomenclatural
issues, some of which are briefly mentioned as comments below Appendix 1.
These show, that just as our exploratory knowledge of marine invertebrate
biodiversity is inadequate, knowledge of already described diversity also is
limited, even in this supposedly well known invertebrate taxon. Accurate
identification of numerous species remain difficult or impossible, until revision-
ary treatments using morphological and genetic characters are completed.

Table 1. Echinoderm species richness

Marianas Guam New records % new
Asteroidea 35 33 4 11
Echinoidea 53 52 28 53
Holothuroidea 46 46 9 20
Crinoidea 21 18 14 67
Ophiuroidea 47 47 28 60
Total 202 196 83 41
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