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Abstract—The crustacean and pycnogonid fauna of the Mariana Islands
is reviewed, and 839 crustacean and 15 pycnogonid species are
documented from the archipelago based on literature records and new
collections, including 272 new records. Voucher specimens are listed for
615 and photographic records (see http://www.flmnh.ufl.edu/reefs) for
358 species. The bulk of the fauna is marine, including 12 terrestrial and
12 freshwater decapods with marine larvae. Three copepods and 6
cladocerans comprise the known freshwater fauna, and 25 peracarids are
currently documented on land. Coverage reflects a taxonomically uneven
effort, and is strongly biased toward macrocrustaceans, with decapods
accounting for 84% and crabs for 50% of the recorded marine crustacean
diversity.

Introduction

The Mariana Islands form a chain of 15 major volcanic and limestone islands
bordering the western margin of the Pacific plate between 13 and 21°N latitude
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(see Paulay 2003 for a more detailed description of the area). The archipelago is
a classic island arc, formed by volcanic eruptions initiated by the subduction of
the Pacific plate under the Philippine plate, on which the islands lie. The island
group is composed of 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. Thus,
Rota, Tinian, Aguijan, Saipan and Farallon de Medinilla are part of the Southern
Mariana back-arc but are under the jurisdiction of the CNMI.

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
submarine and subaerial volcanics and marine sedimentary formations raised by
uplift. Volcanic shorelines are uncommon while karstic shores of mostly
Miocene to Pleistocene limestones dominate. Limestone cliffs line large tracks of
shore, and reefs are generally narrow. Large sections of especially windward
shores lack reef protection, with steep fore reefs abuting eroded cliffs, often
fronted by supratidal limestone benches. Other areas have narrow, largely
intertidal reef flats or shallow, moderately wide (100-1000 m) fringing reefs.
Deep moat and 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 lagoonal habitats >10 m deep. Mangals
are consequently poorly developed, and have undergone considerable reduction
since the arrival of humans (Amesbury 1999). The main remaining mangals are
in inner Apra Harbor and along the SW shore of Guam.

Subtidal habitats are dominated by oligotrophic reefs with interspersed sand
pockets, with finer mobile sediments largely confined to small estuaries, Apra
Harbor, and deep water. The fauna of soft bottoms remains poorly studied. The
karstic limestones bordering and underlying 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. Rubble fields
are also common, and have been the focus of considerable sampling that revealed
a rich crustacean community, including many unusual, troglobitic forms living
deep in rubble (e.g. Ng 2002b, Ng & Ng 2003, Ng & Takeda 2003).

The Northern Marianas are presently uninhabited, active, young volcanoes.
They essentially lack reefs, having rocky shore and subtidal habitats with coral
communities and incipient reefs growing on igneous outcrops and rubble.
Consequently there are no lagoonal habitats except for the protected crater of
Maug. Although poorly known, the biota of the Northern Marianas appears to be
largely a less diverse version of that of the Southern Marianas, although some
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species are clearly limited to the northern islands, likely specialized to uniquely
northern habitats.
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Figure 1. Map of the Mariana Islands.
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CARCINOLOGICAL HISTORY

The first recorded collection of crustaceans from the Marianas was by Quoy
& Gaimard (1824), who described the land crab Thelphusa rotunda (now
Discoplax rotundum) and listed 5 additional species from Guam. In February
1900 the U.S.F.S. “Albatross” Expedition called on Guam, but only a single crab
species (Ocypode ceratophthalma) was recorded from their visit (Rathbun 1907).
William Edwin Safford, Assistant Botanist for the Department of Agriculture and
Lieutenant U.S. Navy, was stationed on Guam between August 1899 to August
1900. He collected a number of crustaceans and wrote short notes on the crabs
(Safford 1905). Alvin Seale of the U.S. War Department, spent several months
on Guam in 1900, reported on the birds and fishes (Seale 1901), and deposited
more than 30 lots of crustaceans in the Bishop Museum. Hans George
Hornbostel, Lieutenant U.S. Naval Hospital, archaeologist, and collector for the
Bishop Museum was on Guam between April 1922 and June 1928. He wrote
primarily on archaeology, but also collected nearly 100 lots of crustaceans for the
Bishop Museum. Naturalist Edwin H. Bryan Jr. collected extensively on Guam in
1936, his collections were also deposited at the Bishop Museum. In the wake of
World War II Micronesia received considerable attention from the U.S. During
1951-1954, the U.S. Army Corps of Engineers and U.S. Geological Survey
conducted field work on Guam for the “Military Geology of Guam”, headed by
Kenneth O. Emery. Substantial collections were made by several visitors at this
time and deposited at the USNM; these served as the basis of subsequent studies
on the marine biota (e.g. Stephenson & Rees 1967). A similar effort headed by
Preston Cloud Jr. on Saipan in 1949 included an intensive survey of the marine
biota. Cloud (1959) recorded 125 crustaceans, most identified to species by the
authorities of the time, several of whom published papers based largely on this
collection (Banner 1956, Holthuis 1953, 1981). Cloud’s specimens, deposited at
the USNM, have been the source of numerous Saipan records in subsequent
taxonomic revisions as well (e.g. Chace & Bruce 1993, Clark & Galil 1993,
Castro 2003).

Carcinological studies in the Marianas gained considerable momentum with
the establishment of the University of Guam Marine Laboratory (UOGML) in
1970. Lu Eldredge was involved in a number of surveys focused both on shallow
and deep water crustaceans, trained several M.S. students in carcinology,
distributed material to specialists, and hosted visiting carcinologists. Deep-water
marine resource surveys included an assessment of deep-water shrimp resources
around Guam, funded by Sea Grant between 1973-1976 (Wilder 1977), and the
Resource Assessment Investigation of the Mariana Archipelago (RAIOMA) of
the National Marine Fisheries Service using the NOAA ship Townsend-
Cromwell between May 1982 and June 1984 (Polovina et al. 1985). These efforts
have led to a number of publications on the systematics and fisheries potential of
deep-water crustaceans (Eldredge 1976, 1980, Wilder 1977, Moffitt 1983; King
1987, Williams & Moffitt 1991, Williams & Eldredge 1994). A visit by the
submersible Alvin to the hydrothermal vents of the Mariana back arc resulted in
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several papers on the crustacean biota of this isolated vent system (Hessler &
Martin 1989, Humes 1990, Hessler & Lonsdale 1991, Child 1989), while a
survey of the much shallower, hydrothermally-active volcano at Esmerelda Bank
led to the record of two unusual decapods (Tiirkay & Sakai 1995).

Several graduate students have pursued carcinological theses at the
University of Guam (Tseng 1972, Wortman 1976, Dickinson 1977, Wooster
1979, Kropp 1981, Donaldson 1981, Grimm 1983, Camacho 1997, Leberer
1997). Wooster’s study culminated in a paper on the Calcinus fauna of Guam
(Wooster 1982), while Leberer went on to review the taxonomy of the island’s
atyids (Leberer & Cai 2003). Roy Kropp and Jane Dominguez undertook an
intensive collecting survey of the shallow water crustaceans of Guam; their large
collection now at the USNM has been the basis of numerous publications (e.g.
papers by Kropp and co-authors, Child 1991, Ahyong & Erdmann 2003, Tan &
Ng 2003b).

During the 1990s the Gustav Paulay’s laboratory has been active in marine
biodiversity surveys on Guam. Material was collected during several organized
surveys (see Paulay 2003), as well as incidentally by students, faculty, staff and
friends of the University of Guam Marine Laboratory. Many specimens
generated by these surveys have been sent to specialists for identification and
study (e.g. McLay 2001, McLaughlin 2002a-b, Ng, 2002a-c). Harry Conley has
contributed an especially large number of noteworthy specimens, collected from
deep within rubble, a microhabitat whose exploration he pioneered. His
collections have led to the discovery of numerous interesting new taxa (e.g.
Kensley 2003, Ng et al. papers in this volume).

The Chiba Museum undertook an expedition to the Northern Marianas in
1992 and published a comprehensive checklist of their findings in a special
volume, with several papers dealing with crustaceans (e.g. Asakura et al. 1994,
Hayashi et al. 1994, Takeda et al. 1994, Asakura & Tachikawa 2000). Other
visiting carcinologists also published on the fauna (e.g. Belk 1973, Odinetz 1984,
Weissleader et al. 1989, Foster 1990, Asami & Yamaguchi 2001, Castro 2003).
A visit by the third author and Chia-Hsiang Wang in 2000 led to a review of the
crabs in the University of Guam’s Invertebrate Collection, an effort that has
already led to several papers that appear in this volume as well as many of the
identifications listed in our checklist. A subsequent collecting visit by their team
in 2001 together with ongoing studies of previously collected material (especially
of the Grapsidae, Xanthidac and Parthenopidae) will undoubtedly lead to
numerous studies on Guam’s crustaceans in the future.

Methods

This paper is based on a compilation of records from the literature and
identifications made on new collections. Both efforts are ongoing and certainly
incomplete. Although we strove to check all papers dealing with the Micronesian
fauna as well as major taxonomic revisions, additional records of the biota
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undoubtedly appear in papers we did not consult. We did not include records
listed in the voluminous gray literature of environmental surveys published on
the area, as such records are usually difficult or impossible to verify. We have
updated the nomenclature of literature records as much as possible; changes are
given as notes in the Appendix. Numerous species listed here have not been
previously recorded and comprise new additions to the Marianas’ fauna. These
are marked by the name of the identifier in the Appendix and identified with a
specimen voucher and/or photograph.

New collections focused largely on stomatopods, decapods, and barnacles.
Even among these groups efforts have been uneven, with larger species, crabs,
hermit crabs, axiids, and lobsters receiving the greatest attention. Much of this
material is housed at the Florida Museum of Natural History, University of
Florida (UF), U.S. National Museum of Natural History, Smithsonian Institution
(USNM), Zoological Reference Collection, Raffles Museum, National University
of Singapore (ZRC), and the University of Guam (UGI). Most newly collected
species were photo documented. Photo vouchers cited in the Appendix are
available online at http://www.flmnh.ufl.edu/reefs and in the Marine Biodiversity
of Guam CD-ROM co-publication.

In addition to the species listed here, numerous remain to be identified and
the identification of many listed species improved. Work is ongoing on these and
additions and modifications will be posted on the website as they are published.
Major ongoing efforts include studies on barnacles (W. Newman, A. Ross),
paguroids (P. McLaughlin), galatheoids (R. Kropp), and brachyurans (B. Galil,
C. McLay, P. Ng et al.).

For the purposes of this checklist we define marine crustaceans as species
that have at least one phase of their life cycle in the sea. These include all
terrestrial and freshwater decapods in the Marianas, as all are known or presumed
to have marine larvae. Truly terrestrial and freshwater crustaceans are listed
below the marine taxa, and include isopods, talitrid amphipods, copepods, and
cladocerans.

Results and Discussion

We documented 839 crustacean and 15 pycnogonid species from the Mariana
Islands based on literature records and new collections supported by voucher
specimens and/or photographic records (Tables 1, 2, Appendix). 483 species are
based at least in part on literature records, 272 are recorded for the first time in
this paper, while an additional 99 are new records from our recent biodiversity
surveys that have been further documented in other papers in this volume, and in
papers published recently or in press elsewhere.

358 species are photodocumented based on living or fresh specimens. 663
species are recorded from Guam, while the remainder only from the CNMI. Most
of the species currently known only from the CNMI likely also occur on Guam,
but remain undocumented there because of limited collecting or different
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taxonomic emphasis. For example the alpheids of Saipan were reviewed in a
substantial paper by Banner (1956), while those of Guam remain virtually
unstudied.

Table 1. Diversity of marine arthropod taxa

Taxon Number of spp.
Copepoda 4
Ostracoda 45
Amphipoda 17
Isopoda 3
Stomatopoda 36
Stenopodidea 1
Penacoidea 4
Caridea 139
Palinura 11
Astacidea 2
Thalassinidea 16
Anomura 94
Brachyura 405
Ascothoracida 1
Cirripedia 27
Pycnogonida 15
TOTAL 820

The bulk (805 species) of the crustaceans are marine, including 12 species of
land and hermit crabs with marine larvae and 12 species of anadromous decapods
(Table 2). Three copepods and 6 cladocerans comprise the known freshwater
fauna, and 25 species of peracarids are currently documented on land.

Taxonomic coverage is highly uneven, with macrocrustaceans comprising
the vast majority of the records (Table 1). Thus decapods comprise 84% (674
species) and crabs 50% (405 species) of the marine crustaceans recorded. Other
crustacean taxa remain poorly documented with the exception of stomatopods
(36 species) and barnacles (27 species). For example only 20 peracarids and 4
copepods are currently recorded in the marine fauna. Even among decapods,
coverage varies substantially among families, reflecting taxonomically focused
collecting and study. Thus brachyurans have received much greater attention
overall than carideans. Cryptochirids and porcellanids were intensively studied
by Kropp, and are especially well known (see papers by Kropp et al.). The most
species rich families are the Xanthidae (114 species), Alpheidae (61 species),
Portunidae (55 species), Diogenidae (40 species), Palaemonidae (35 species), and
Cryptochiridae (28 species).

Even groups that have been the focus of study harbor much undocumented
diversity. Thus the known paguroid diversity of Guam has more than doubled (31
vs. 69 species) in the two decades following Wooster’s (1979, 1982) thesis on the
group, even though hermit crabs did not receive much specialized attention
during this period.
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It is difficult to estimate the actual diversity of marine arthropods in Guam or
the Marianas, as even macrocrustaceans are but modestly known. Crabs are
among the best studied overall, but the rapid rate of new encounters and backlog
of unidentified material implies that perhaps not more than half of the crab
diversity is currently documented. Decapod diversity as a whole will certainly
much more than double with additional study and the diversity of
microcrustaceans cannot be reliably estimated at present.

Table 2. Arthropod diversity by habitat

Habitat Number of spp.

Shallow (<60m) marine 747

Deep (>60m) marine 49

Anadromous 12

Terrestrial with marine larvae 12

Freshwater 9

Terrestrial 25
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