
Micronesica 35-36:584-593. 2003

Marine biodiversity of Guam: the Ascidiacea

GRETCHEN LAMBERT1

University of Washington Friday Harbor Laboratories
Friday Harbor, WA 98250

Abstract—Between 1998 and 2000 the first comprehensive collections
ever made of ascidians in Guam were carried out, mainly by snorkeling
and SCUBA; a few deeper samples were collected by dredging. Artificial
substrates in harbors, such as buoys, wharf pilings and marina floats,
were sampled in addition to numerous natural coral reef sites. Approx-
imately 117 species in 32 genera have been catalogued, though some of
the species are not yet fully identified. The collection includes 87 colo-
nial species and 30 solitary species. Eighty-six species are considered
indigenous or probably indigenous. Thirty-one species, 16 colonial and
15 solitary, are considered introduced or cryptogenic; all were collected
from artificial substrates and a few of these were also collected from
natural substrates. Seventy-eight species were collected only from
natural sites; this group was predominantly colonial (69 species). The
collection includes at least 4 new, undescribed species. Manuscripts are
in preparation that will include descriptions of all the species.

Introduction
Beginning a century ago, central and western Pacific tropical ascidians have

been the focus of a large number of taxonomic investigations (see bibliography in
Kott 1985). Since the 1960’s there have been a number of major studies
including those by Eldredge (1967), Tokioka (1967), Millar (1975), Kott (1980,
1982, 1985, 1990, 1992), Nishikawa (1984, 1986, 1994), and C. & F. Monniot
(numerous publications; see Monniot et al. 1991 for review, also Monniot C.
1992, Monniot F. 1992-1995, Monniot F. & C. 1996, 2001). However, only Kott
(1982) included the island of Guam; she identified six species of algal-bearing
didemnids that had been collected by C. Birkeland. These six species are in the
Queensland Museum in Brisbane. Thus, prior to the current study, nearly nothing
was known of the ascidians of Guam. In 1999 an extensive study was undertaken
of the marine invertebrates of Apra Harbor (Paulay et al. 2002), with a
comparison of artificial and natural substrates; this study was expanded to a
number of other reef areas of Guam in 2000. All but one of the 117 species of
ascidians recorded here were collected either during these surveys or in 1997-98
when a small number of species were collected by G. Paulay, L. Kirkendale and
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J. Starmer and identified by C. and F. Monniot in Paris or by the author; a few of
the latter are deposited at the National Museum of Natural History (NMNH) in
Washington DC. The ascidians listed in this paper are therefore, with the
exception of the 6 listed in Kott (1982) and the 17 listed in Monniot & Monniot
(2001), all new records and range extensions. 

Materials and Methods
The specimens were collected primarily by snorkeling, SCUBA and in a few

cases by dredging. Marina floats were sampled by pulling the specimens off the
docks, ropes and tires manually. All samples were maintained in fresh seawater
and examined live in the laboratory immediately after collection. They were then
relaxed for several hours in tightly covered bowls of seawater containing a few
drops of menthol in 95% ethanol before being preserved in 10% seawater
formalin buffered with a small amount of sodium borate. Most of the specimens
are currently in the possession of the author. These will be donated to a museum
(not yet chosen) after publication of the descriptive monographs. A few are in the
Museum national d’Histoire naturelle (MNHN) in Paris or the Queensland
Museum in Brisbane, Australia (QM); a few duplicates are housed in the
University of Guam Marine Laboratory Invertebrate collection (UGI) and others
are at the U.S. National Museum of Natural History, Smithsonian Institution, in
Washington DC (USNM). 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
The 1998-2000 collections have thus far yielded 117 species (Appendix 1)

belonging to 32 genera in 11 families. Unidentified Ascidia, Diplosoma and
Botryllus species in the NMNH, though listed separately in Appendix 1, are
considered probable duplicates of others in the list at this time and are not
included in the total of 117 species; arrangements have been made for a loan of
these specimens for further examination. 

The collection includes 87 colonial species and 30 solitary species. Thirty-
one species, 16 colonial and 15 solitary, are considered introduced or crypto-
genic; all were collected from artificial substrates and a few of these were also
collected from natural substrates. If a species was found primarily in natural
areas and only sporadically occurred on artificial substrates, it was considered
indigenous; if its predominant locale was artificial substrates and only a few
isolated small specimens were collected from natural areas, it was considered
introduced or cryptogenic. (Ascidia sp. A was collected in approximately equal
numbers from artificial and natural substrates.) Seventy-eight species were
collected only from natural sites; this group was predominantly colonial (69
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species). A number of the species are not yet fully identified, including at least 4
new, undescribed species. 

While a number of subtidal sites were sampled fairly completely, there are
still many reef areas that were not sampled during this study due to a lack of time
and inclement weather, in particular the north end of the island, even though this
region is known to be rich in species. It is usually windy on Guam, and the often
high waves and surf make collecting by SCUBA from a small boat quite
dangerous. Thus I estimate that the 117 species listed here probably represent no
more than 75% of the ascidians of Guam. 

Although many references were used for these identifications, the most
useful and relevant were the monographs of C. and F. Monniot on the ascidians
of French Polynesia and New Caledonia, and their newest monograph (F. & C.
Monniot 2001) that includes primarily species from Palau and the Philippines.
Kott’s three large monographs on the ascidians of Australia (1985, 1990, 1992)
were also useful. The latest volume of that series (2001) was not available during
this study. The classification scheme of Saito et al. (2001) was followed for the
botryllids, in which the two genera Botrylloides and Botryllus are separated on
the basis of gonadal position. 

For many of the species listed here, especially the colonial species, the Guam
record is only the second or third known occurrence, the first being from one of
the above-mentioned monographs from areas many thousands of kilometers
distant. This is a clear indication of our lack of knowledge of the biodiversity and
biogeography of tropical Pacific ascidians. 
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