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History of collection and discovery of polychaetes (Annelida), including
a bibliography, from the Indo-Malay-Philippines Archipelago and
surrounding seas

Christopher J. Glasby' & Inayat al Hakim?

Abstract. The polychaetes (Annelida) of Indo-Malay-Philippines Archipelago (IMPA) are poorly known taxonomically
as a result of a lack of systematic collections, the dispersed nature of the collections throughout the world, and the
lack of knowledge on the whereabouts of the type material. This has hindered both taxonomic studies on the group
and, ultimately, biodiversity comparisons with other species-rich marine groups. In this study, we trace the history
of scientific discovery of polychaetes and allied forms from IMPA. We find that the polychactes and allies of the
IMPA are described in a vast literature spanning almost 300 years, covering three main periods: shore collecting
by the first European colonisers during the seventeenth to end of the nineteenth centuries, deep-sea collections
from nineteenth and twentieth century European voyages of discovery, and post-1960s bilateral and multinational
collaborative voyages and expeditions. A comprehensive bibliography of relevant literature is produced and the

fate of the polychaete specimens collected discussed.

Key words. bioregional bibliography, Polychaeta, IMPA, Central Indo-Pacific realm

INTRODUCTION

The Indo-Malay-Philippines Archipelago (IMPA)—also
referred to as the Central Indo-Pacific Realm (Spalding et
al., 2007) and the Indo-Australian Archipelago (Bellwood &
Meyer, 2009; Lohman et al., 2011)—is a marine biodiversity
hotspot in the Indo-west Pacific Realm (Hoeksema, 2007).
Extending from mainland Southeast Asia almost to Australia,
it includes the nations of Indonesia, Brunei, Singapore,
peninsular Thailand, Malaysia, Timor Leste, the Philippines
and New Guinea. It is one of four major biogeographic regions
in the tropics (Ekman, 1953), and its boundaries closely
approximate Brigg’s (1974) concept of the Indo-Malayan
triangle. It was recognised as a distinct biogeographic region
as early as the mid-nineteenth century by Alfred Russel
Wallace who referred to it as the Malay Archipelago in
the classic diary of his travels (Wallace, 1869). The IMPA
is often further subdivided into three distinct geomorphic
areas, demarked on the basis of the continental shelves and
basins as follows: to the west the Malay peninsula and the
large islands of Sumatra, Java and Borneo are perched atop
the Sunda Shelf [=Sundaland] and to the east New Guinea,
Aru Islands are part of the Sahul shelf extending north
from Australia [=Sahulland]; a central region approximating
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the biogeographic entity known as Wallacea comprising
Sulawesi, Timor and the island groups of Moluccas,
Halmahera and the Lesser Sunda Islands (Tomascik et al.,
1997; Carpenter & Springer, 2005; Bellwood, 2007). The
Philippines (excluding Palawan) has faunal connections
with both Sundaland and Wallacea depending on the group;
Palawan has clear affinities with Sundaland. This equivocal
position of the greater Philippines is reflected in the positions
of Wallace’s Line, which is either to east of the Philippines
corresponding to Wallace’s (1860) original line, or to the
west of it, reflecting Wallace’s later ideas, as published by
Huxley (1868) (Fig. 1). While these geomorphic areas have
broad applicability to terrestrial areas of endemism, their
validity as applied to marine areas of endemism has yet to
be tested rigorously.

The polychaete diversity in the IMPA is poorly known,
and this reflects a general neglect of polychaete taxonomy
in tropical waters (Fauchald, 1976). The only previous
inventory is that of Knox (1957) who reported 372 species
in the more important families in the Malay Archipelago
and South China Sea combined, more than any other region
in the Indo-Pacific. By contrast, adjacent areas are better
known; for example, the Indian Ocean polychaete fauna has
been documented by Fauvel (1953), Hartman (1974), and
Soota et al. (1980); the East Asian polychacte fauna has been
check-listed by Paxton & Chou (2000), Salazar-Vallejo et al.
(2014), and Glasby et al. (2016); and the Australian fauna
including the Arafura and Timor Seas immediately to the
north of Australia by Paxton & Chou (2000) and Hutchings
& Yerman (2010). This lack of polychaete knowledge has
hindered analytical studies examining the benthic biodiversity
and biogeography of the IMPA, especially in respect to
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Fig. 1. Map of the IMPA region, showing the major regions including the Sunda Shelf, Sahul Shelf and Wallacea, which are delimited by
shelf edges. The major faunal discontinuities represented by Wallace’s Line (original in yellow and as modified and published by Huxley
[1868] in red) are included to show the equivocal position of the Philippines.

finding general explanations for the high diversity. In this
sense previous biogeographic studies in the IMPA region
are both taxon- and habitat biased because they deal with
a limited range of taxa (mostly corals, fishes and molluscs)
and a single habitat type (coral reefs).

The paper aims to address the imbalance of taxonomic
knowledge of a major benthic group by documenting the
history of discovery of polychaete species of the seas and
coastal regions of the IMPA and providing a comprehensive
bibliography of publications on the polychaetes of the
region. It represents a first step towards providing the basic
biodiversity data required for ongoing check-listing and
taxonomic studies of polychaetes in the region.

MATERIAL & METHODS

Taxonomic scope. Considering the historical aspects
of polychaete discoveries, we have used in this paper
the traditional concept of polychaetes, which is a non-
monophyletic taxon without inclusion of clitellates,
siboglinids, echiurans, sipunculans and myzostomids. In
general, we have excluded these other taxa from this review
because their literature is often quite separate from that of
polychaetes; the exceptions are the siboglinids, echiurans,
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and sipunculans, monographed in the Siboga series, and the
myzostomids, which were monographed in the Challenger
Reports.

Geographical scope. The IMPA region under consideration
includes the coasts and adjacent seas of Indonesia, Brunei,
Singapore, peninsular Thailand/Malaysia, Timor Leste, the
Philippines, and New Guinea (Fig. 1). Excluded are the
island groups to the west of Peninsular Malaysia (Andaman
and Nicobar Islands), the non-coastal areas of the Gulf of
Thailand and the South China Sea and the northern seas of
Australia (Arafura and Timor seas and Torres Strait).

Abbreviations. Institutional repositories for IMPA
polychaete specimens are listed below; they largely follow
those of the Australian Faunal Directory (https://biodiversity.
org.au/afd/home): AM: Australian Museum, Sydney,
Australia; BMNH: Natural History Museum (formerly
British Museum [Natural History]), London, England;
CAS: California Academy of Sciences, San Francisco,
USA; LIPI: Lembaga Ilmu Pengetahuan Indonesia, Jakarta,
Indonesia; PMBC: Phuket Marine Biological Center, Phuket,
Thailand; PMJ: Phyletisches Museum, Jena, Germany;
MNINGA: Muzeul National de Istorie Naturala “Grigore
Antipa,” Bucharest, Romania; MPW: Muzeum Przyrodnicze
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Fig. 2. Georg Eberhand Rumphius, engraved portrait as reproduced
in Rumphius (1705).

Wroclaw, Uniwersytet Wroclawski, Wroclaw, Poland; MZB:
Museum Zoologicum Bogoriense, Bogor, Indonesia; MNHN:
Muséum National d’Histoire Naturelle, Paris, France; NBCL:
Naturalis Biodiversity Center, Leiden; NRS: Naturhistoriska
Riksmuseet, Stockholm, Sweden; RM: Raffles Museum,
Singapore; PMBC: Phuket Marine Biological Center, Phuket,
Thailand; RMNH: Nationaal Natuurhistorisch Museum
(formerly Rijksmuseum van Natuurlijke Historie), Leiden,
the Netherlands (collection now now housed at NBCL);
SMF: Naturmuseum und Forschungsinstitut, Senckenberg,
Frankfurt am Main, Germany; USNM: United States National
Museum, Smithsonian Institution, USA; ZMA: Zo6logisch
Museum, Universiteit van Amsterdam, Amsterdam, the
Netherlands (collection now housed at NBCL); ZMB:
Museum fiir Naturkunde an der Universitdit Humbolt zu
Berlin, Berlin, Germany; ZMUC: Zoological Museum,
University of Copenhagen, Copenhagen, Denmark.

RESULTS

The collection and discovery of polychaetes in IMPA can
be broadly divided into three, partially overlapping, phases.
First, a period of mainly shore-collecting by early European
naturalists from the seventeenth century to the end of the
nineteenth century, a nineteenth and twentieth century period
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of European voyages of discovery, and a post-1960’s period
of collaborative discovery involving countries within the
region such as Indonesia, Philippines, and Thailand, and the
Dutch, French and the United States. The first period involved
amateur and professional naturalists visiting or living in
Indonesia (including government officials and missionaries),
who often donated specimens to polychaete taxonomists in
Europe for study; the earliest collections pre-dated modern
Museums, and ended up in ‘Curiosity Cabinets’ of European
naturalists. Nevertheless, unlike marine vertebrates and large,
colourful invertebrates (especially molluscs), polychactes
were less frequently collected by the early naturalists and
in some expeditions, as described in the following sections,
they were completely overlooked.

Early years: shore collecting by European naturalists.
Marine biodiversity exploration of the IMPA began in
Indonesian seas probably in the seventeeth century with the
work of German-born Georg Eberhard Rumpf (1627-1702),
Latinised as Rumphius, who was stationed on Ambon as
an agent for the Dutch United East Indian Company (van
Aken, 2005) (Fig. 2). In his spare time, Rumphius studied
and illustrated all types of terrestrial and marine organisms
(Rumphius, 1705; Beekman, 1999). His most significant
contribution to polychaete biology was his detailed account
of the swarming and capture of the Wawo worm, which he
gave the Latin name Vermiculi Marini, but because this
name predates Linnaecus, it is not considered valid. The
species was later formally described by Horst (1905) as
Lysidice oele, a member of Eunicidae, which includes the
other famous swarming polychaete, Palola viridis Gray in
Stair, 1847. Rumphius noted that there were two or three
forms of wawo that swarmed in the Mollucas (Beekman,
1999). This was confirmed many years later by Martens
et al. (1995), who described 13 species, including the true
wawo (Eunicidae), L. oele and Palola viridis swarming
simultaneously in March 1991 in Ambon. The composition
of Wawo worms was further investigated by Pamungkas
(2015a) and Pamungkas & Glasby (2015), who documented
additional species of Eunicidae and Nereididae.

The first formally described polychaete species from the
region was Amphinome rostrata, which was described
by German naturalist Peter Simon Pallas in Miscellanea
Zoologica (Fig. 3; Pallas, 1766; originally described as
Aphrodita rostrata). The material described by Pallas in
Miscellanea Zoologica, which included new vertebrate
species, was sourced from Dutch collections, including
the most famous of the time, the zoological cabinet of
Stadholder William V of Holland, part of the Museum of
the Princes of Orange. The specimen of Amphinome rostrata
was collected from the ‘ultimo Orientis Oceano’ or Far East
Ocean, probably Ambon, by amateur natural historian and
physician Dr Cornelius van Hoey of The Hague. It is the only
polychaete species from the region described by Pallas. Under
Aernout Vosmaer, the Museum’s director from 1756 to 1795,
the collections expanded greatly as a result of purchases at
auctions, including the famous cabinet of Albertus Seba and
shipments sent from the Dutch colonies in the East Indies
(Pieters, 1980). In 1795, following French occupation of
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Fig. 3. Amphinome rostrata, original illustrations from Pallas
(1766), pl. 8, figs. 14-18.

the Netherlands, the museum collection was dismantled and
many specimens went to the MNHN, Paris; following the
reformation of the Kingdom of the Netherlands, the collection
was then returned to Leiden University, and later to RMNH,
Leiden after its formation in 1820; unfortunately amid this
turmoil the types of A. rostrata appear to have been lost.

Apart from Rumphius, other professional and amateur
naturalists based in Indonesia and the Philippines during the
seventeenth and eighteenth centuries, collected and described
marine species from the area (Strack, 1993), but polychaetes
appear not to have been targeted. Soon after the East Indies
became a colony of the Netherlands for the second time in
1815 (after a period of French rule), the Dutch established
the Natuurkundige Commission in order to study and collect
the natural products of the area, and return the collections
to the RMNH (Fransen et al., 1997). However, again few
polychaetes were reported until about the 1860s, when Dirk
Samuel Hoedt was employed to make collections in the East
Indies for the RMNH—he made extensive collections from
1862 to 1922 mainly in the Moluccas, Misool (Raja Ampat
Islands), and Ambon (Fransen et al., 1997), including a
collection of reproductive nereidids described many years
later by Pamungkas & Glasby (2015).

During the same period (1884—1885) Johannes Brock was
collecting polychaetes in the Bay of Batavia [Jakarta] and
Amboina [Ambon] (Fransen et al., 1997); he would have
been familiar with polychaetes due in part to his being the
assistant of E. Ehlers at the University of Gottingen. Sluiter
made dredge collections mainly in the Bay of Batavia,
discovering and describing a new species of Sternapsis,
S. spinosa Sluiter, 1882. The species is remarkable for
having a pair of long palp-like appendages, which have
not been reported for any other species in the family (Fig.
4). Other early naturalist collectors operating in the region
include van Kampen, who made fisheries observation and
collected zoological samples in the Java Sea to the west of
the Thousand Islands, off Jakarta, and in the Philippines,
German zoologist and ethnologist, Carl Semper, made
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Fig. 4. Sternapis spinosa, original illustrations from Sluiter (1882:
pl. ).

extensive study and collecting expeditions to the Philippines
and Palau from 1858 to 1865.

The polychaete material collected by these and other later
naturalists based in or visiting the region, was mostly sent
to Europe, whereupon it was studied mainly by German
and French polychaete systematists including Quatrefages
(1866), Grube (1868, 1881), Ehlers (1920), and Augener
(1933a, b, c, d, 1934) resulting in the description of many
new species. Semper’s Philippine collections formed the
basis of the seminal work of Grube’s (1878) Anneliden
fauna der Philippinen and the myzostomids were reported
by von Graff (1884).While most of the type specimens
remained in European collections such as the MPW (Wiktor,
1980), ZMB (Hartwich, 1993), and NMNH (Solis-Weiss et
al., 2004), a few specimens appear to have stayed within
region, including museums in Singapore (RM) and Indonesia
(MZB) (Monro, 1931; Augener, 1933d). Indeed, the MZB
specimens of Amphinome rostrata from Madura Strait, East
Java (Augener, 1933d) can be used to propose a neotype for
the species; the species is currently without types (Borda
et al., 2012).

In 1890, a Swiss expedition to the region led by zoologists
Maurice Bedot and Camille Pictet collected many marine
animal groups, mainly in and around Ambon Bay. The
polychaetes, including three new species and a new genus,
were described by Malaquin & Dehorne (1907). Unfortunately
the whereabouts of the type material is unknown; it is not
listed in the polychaete catalogue of the NMNH (Solis-Weiss
et al., 2004), where much of the type material described by
French taxonomists is housed. Possibly the material is at
the University of Lille, where both Malaquin and Dehorne
worked when they published their paper or perhaps at the
Natural History Museum of Geneve, where Bedot served
as director at the time.
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The German zoologist, Willy Kiikenthal, collected in many
areas in Southeast Asia in the late nineteenth century on both
oceanographic (next section) and land-based expeditions.
Kiikenthal was professor of phylogeny at the University of
Jena (now Friedrich-Schiller University) from 1889 until
about 1897. Both the Jena University and the Senckenberg
Natural History Society supported his fieldtrip to the Sunda
Islands, Molluccas and Borneo, Indonesia (1892—1894) where
he collected polychaetes on the island of Ternate; from this
material 12 new species and 2 new varieties were described
by Fischli (1903). According to Fiege & Wehe (2004) after
Fischli’s study the material was returned to SMF in 1907,
but today the only material that can be accounted for is
a single jar of unidentified polychaetes, and the holotype
of Alcyonosyllis xeniaecola, which was later described by
Hartmann-Schréder (1993) as Haploysyllis. Correspondence
with the Curator in charge of Annelids at PMJ, Dietrich von
Knorre (21 January 2017), also suggests that Kiikenthal’s
polychaete material is not present in that collection. The
mystery of their whereabouts of the type material is currently
being investigated by one of us (CJG).

Polychaetes collected on the zoological expedition to the
Aru and Kei Islands by German zoologist Hugo Merton
and Jean Roux in 1907-1908 were described by Ehlers
(1918); the four new species are currently housed in the
SMF (Fiege & Wehe, 2004). The Dutch polychactologist,
Horst, also received polychaete material collected by amateur
naturalists in Indonesia and later oceanographic expeditions
for description (e.g., Horst, 1909, 1918b).

Voyages of discovery: the first deep sea collections. Early
scientific voyages around the world by the French, British,
Swedes and Dutch often stopped in IMPA waters, but
mainly they had hydrographic or oceanographic objectives
(van Aken, 2005). Although biologists were on board,
polychaetes appear not to have been collected, or at least
not studied, possibly because they lacked the gear to sample
the sea floor. The French vessels L 'Uraine (1818-1819),
La Coquille (1823) and L Astrolabe (1826—1829) made
important collection of fish in the Raja Ampat Group (Allen
& Adrim, 2003), but no polychaetes appear to have been
described; this is despite the presence on the L Astrolabe of
notable biologists J.R.C. Quoy and J.P. Gaimard, who later
described a pelagic tomopterid from the Straits of Gibraltar.
The German vessel Novara also stopped in the region on her
voyage around the world between 1857 and 1859, but no
annelids appear to have been described from IMPA, apart
from a leech from Singapore (Grube, 1868).

The first voyage of discovery to collect polychaetes from
IMPA appears to have been the Swedish Frigate Fugenie,
which stopped in the East Indies whilst circumnavigating
the World between 1851-1853, and samples were collected
in Manila, Singapore and Jakarta (Table 1; Hartman, 1948).
Bangka Strait was an important shipping route connecting
Java with Sumatra and the peninsular Malaysia. Several
polychaete species were collected from Bangka Strait [Selat
Bangka], Indonesia, Manila and Singapore, and described
later by J.G.H. Kinberg (1856, 1865, 1866, 1910), who
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was the physician and zoologist on board the Eugenie. The
specimens are now in the NRS (Hartman, 1948) and many
were redescribed by Hartman (1948).

A combined Prussian/German Expedition to East Asia (1859—
1862) known as the ‘Japan or Ostasiatische Expedition’ had
primarily diplomatic/trade goals between Germany and Japan,
but the expedition, using the frigate Thetis, also collected
scientific material for study in several places in the IMPA,
including the Sunda Straits, the Philippines, Sulawesi and
Java and Singapore. On board was the well-known naturalist
and malacologist Eduard Karl von Martens, who in 1859
became curator of invertebrates at the ZMB, and later
(1887) its director. This material went back to ZMB, but
it is unknown how much, if any, represented polychaetes,
especially as Martens departed the expedition in March 1862,
after which he continued his own collecting in Southeast
Asia (Bauer, 2016). Marten’s later land-based collecting
yielded a specimen of Neanthes larentukana from Larantuka,
Flores, East Nusa Tenggara, which was described by Grube
(1881), some syntypes of which now reside in the ZMB,
which holds Grube’s private donated collection (CG pers.
obs. 1986; Hartwich, 1993); other syntypes of this species
are part of Grube’s official collection in the MPW, Wroclaw
(Salazar-Vallejo, 2014).

Dredging for marine organisms in IMPA waters began
in earnest in 1875 with two separate circum-navigational
expeditions: the German ship S.M.S. Gazelle (1874—1876)
and the British ship HM.S. Challenger (1873-1876) (Table
1). The Gazelle took deep water sediment samples at 12
stations within or near the Indonesian seas around Kupang
[Timor], Ambon, the Ombai Strait, the Banda Sea and the
Ceram Sea (Hydrografisches Reichs-Marine Amt, 1889).
Grube (1877) reported on six polychaete species collected
by the S.M.S. Gazelle, including four that were new to
science (Table 1). The material is probably in the ZMB
where his private collection is housed, although some of his
specimens were lost during World War II (G. Hartwich pers.
comm., 1986; Hartwich, 1993), and others probably went to
MPW (Wiktor, 1980). The H.M.S. Challenger expedition
took dredge and trawl samples at many stations in eastern
Indonesia and Philippine waters, which yielded 23 species
of polychaetes (20 new to science), including the bizarre
branching syllid, Syllis ramosa MclIntosh (Fig. 5; Table 1).
Mclntosh’s specimens were collected in 140 fathoms (256
m) from off the Kei Islands, Indonesia (Station 192) and in
95 fathoms (174 m) near Cebu, Philippines (Station 209).
The polychaetes were described by McIntosh (1885) and the
specimens, including types, are in the BMNH. In addition,
several new species of myzostomids were described from
the IMPA by von Graff (1884).

During its circumnavigating trip the Italian corvette Vettor
Pisani (1882—1885) passed through the region in 1885, and
collected polychaetes at a few stations, including around the
Philippines and Hong Kong. The Opheliidae were reported
by Kiikenthal (1887), who published a few papers on this
family of polychaetes but otherwise is mainly known for
his work on octocorals. He described three species from the
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Table 1. Scientific Expeditions to IMPA seas that collected polychaetes, arranged chronologically; references to polychaetes collected on
the expeditions, and repository.

. . Leader or . . .
Expedition (Ship) Institution Year Nationality Reference to polychaetes Repository
Eugenie 1851-1853 Swedish Kinberg (1856, 1865, 1866, NRS

1910)
SMS Gaczelle Von Schleinitz 1874-1876 German Grube (1877) ZMB?
Challenger Wyville Thompson  1872-1876 British Mclntosh (1885); von BMNH
Graff (1884)
Deutsche Tiefsee— Karl Chun 1898-1899 German Ehlers (1906) SMF
Expedition, Valdivia
Siboga Max Weber 1899-1900 Dutch Sluiter (1902); Horst RMNH, ZMA,
(1903, 1910, 1911, NBCL, USNM
1912, 1913, 1915, 1916,
1917, 1919, 1921, 1923,
1924); Mesnil & Fauvel
(1939); Caullery (1914,
1944); Southward (1961—
pogonophores); Pettibone
(1970); Hutchings &
McRae (1993); Aguado et
al. (2008)
Koninklijk Nederlandsch C.C.F.M. Le Roux 1904 Dutch Horst (1918a) RMNH, NBCL?
Aardrijkskundig
Genootschap
USS Albatross Philippine H.M. Smith 1907-1910 USA Hoagland (1920); USNM
Expedition Treadwell (1920)
‘Danish Expedition’— Th. Mortensen 1922 Danish None ZMUC
Amboina
Dana Expedition Johannes Schmidt 1928-1930 Danish None ZMUC
Limnologischen Sunda— Albrecht 1929-1930 German Pflugfelder 1932, 1933); ZMB?
Expedition Thienemann Feuerborn (1931, 1935)
Snellius, HM.S Willebrord P.M. van Riel 1929-1930 Dutch None RMNH, NBCL
Snellius
Galathea Anton F. Bruun 1950-1951 Danish Kirkegaard (1956a, 1956D, ZMUC
1995, 1995[1996])
Te Vega Indian Ocean Stanford University 1963 [N} Kohn & Lloyd (1973) USNM
Expedition
Rumphius Expedition I National Institute 1973 Indonesian None LIPI
of Oceanology
Rumphius Expedition II National Institute 1975 Indonesian None LIPI
of Oceanology
Rumphius Expedition 11— National Institute 1977 Indonesia Soemodihardjo et al. LIPI
RV Samudera of Oceanology and other (1980)—polychaetes
nations? identified by J. Schochet

and J. Tetelepta
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. . Leader or . . .
Expedition (Ship) Institution Year Nationality Reference to polychaetes Repository
Musorstom Oceanographic Allain Crosnier 1976-1985 France Leon-Gonzalez & Salazar- MNHN
Cruises Vallejo (2003)

RV Alpha Helix, University of 1979 us None USNM
Smithsonian Philippines California
Expedition
Rumphius Expedition IV 1980 Indonesia None RMNH, NBCL
Snellius IT RV Tyro; RV 1984-1985 Dutch and van der Land & Sukarno RMNH, NBCL
Samudera Indonesian (1986); Aguado et al.
(2008)
MNINGA Expedition Antipa Museum 1991 Romania None Unknown
Karubar Baruna Jaya 1 Kasim Moosa 1991 Indonesian- None LIPI
French
Expedition Anambas Abdul Gani 2002 Indonesia and  al Hakim & Glasby (2004) MZB
Baruna Jaya V11 Ilahude neighbouring
countries

Annelida PL, XK1

TheVoyage of HM. 5. Challenger.
— faty i

TOURYARARAN L

T s T

S

SYLLIS RAMOSA.

Fig. 5. Syllis ramosa, original illustration of McIntosh (1885, pl. 31).

region in the inhouse journal of the Phyletisches Musuem,
Jena. Correspondence with the Curator in charge of Annelids
at PMJ, Dietrich von Knorre (21 January 2017) suggests
that Kiikenthal’s polychaete material from Vettor Pisani
is not present in the collection, adding further uncertainty
surrounding the fate of the collections of this biologist.
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Fig. 6. Gunboat Siboga, 1898. Bijzondere Collecties van de
Universiteit van Amsterdam, as reproduced on Wikipedia.

By the end of the nineteenth century, another two
circumnavigating expeditions visited Indonesian waters.
In 1899, the Valdivia of the Deutsche Tiefsee-Expedition
(1898—-1899) passed through the inland sea between Mentawei
Islands and the west coast of Sumatra, arriving at Padang on
22 January 1899 (Chun 1900). Valdivia collected polychaetes
at eleven stations in Indonesian water (St. 185-203), which
were later described by Ehlers (1906). The collections
of the Deutsche Tiefsee-Expedition are held in the SMF
and other German institutions (Fiege & Wehe, 2004). In
the same year, the Dutch gunboat, Siboga, outfitted for
zoological collecting, surveyed seas of Indonesia (Weber,
1903; Fig. 6). This expedition was highly significant for two
reasons: firstly for the vast number of polychaetes collected
and subsequently described, and secondly because shallow
waters (as well as deep waters) were seriously sampled for
the first time. The 323 stations in eastern Indonesia from the
intertidal to almost 500 m, yielded 782 polychaetes species,
269 which were considered new to science (Bleeker & van
der Spoel, 1992; table 1). This material has been described
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in nine separate issues of the Siboga monographs, viz.
Sluiter (1902; sipunculans and echiurans), Horst (1912,
1917, 1924), Mesnil & Fauvel (1939), Caullery (1944a, b),
Southward (1961; pogonophores) and Pettibone ( 1970).
Other papers describing Siboga polychaetes were published
separately—notable among them, Caullery (1914, 1915a, b),
Horst (1903, 1910, 1911, 1913, 1915, 1916, 1919, 1921,
1923) on several families, Hutchings & McRae (1993) on
Aphroditidae, and Aguado et al. (2008) on Syllidac. Most
of the Siboga polychaetes were deposited in the ZMA (as
Prof. Max Weber, Director ZMA at the time was the main
driving force behind the expedition), but exchanges were
later made with the RMNH and USNM (L. Ward, pers.
comm.). The RMNH and ZMA collections were later studied
by Augener (1933a—c), and eventually the two collections
were amalgamated into one at NBCL, Leiden.

Nearly 30 years later, the Dutch Snellius Expedition (1929—
1930) visited Indonesian waters and sampled in roughly the
same area as the Siboga. Although the focus of this expedition
was mainly oceanographic and geological of deep seas
and reefs, biological samples were taken, especially in the
plankton and on coral reefs (van Riel, 1937); the polychaetes
from this expedition are now mostly in the RMNH, although
some duplicate vouchers and part of the types are catalogued
at the USNM (L. Ward, pers. comm). The only polychaetes
reported in publication from this expedition appear to have
been collected outside Indonesian water (Step-Bowitz, 1977).

The U. S. Fisheries steamer A/batross, a purpose-built
research vessel, surveyed the waters of the IMPA for about
two years from late 1907. Most of the sampling was done in
the Gulf of Tomini (northern Sulawesi) and in Philippines
waters (the expedition was known as the Philippines
expedition), but she also visited the northern coast of Borneo
and the Moluccas. Hoagland (1920), and Treadwell (1920,
1926, 1931) described the polychaetes collected, which are
now housed in the USNM (L. Ward, pers. comm.). Two
other US-based research vessels collected polychaetes in
IMPA waters: the RV Te Vega International Indian Ocean
Expedition, 1963 (operated by Stanford University), and
the RV Alpha Helix Smithsonian Philippines Expedition
(operated by University of California) in 1979. Some of
the polychaetes collected in the former expedition were
described by Kohn & Lloyd (1973), but those of the latter
remain unstudied; material from both expeditions is housed
at the USNM, but some may be uncatalogued (L. Ward,
pers. comm.).

Danish exploration of IMPA seas began in 1922 with Th.
Mortensen’s expedition, which utilised the steamer Amboina
for dredging operations (Mortensen, 1923; Table 1). The
expedition sampled stations at Ambon, Kei Islands, Banda,
Macassar, Java Sea, and Sunda Strait, from the intertidal down
to about 400 m. One of the main goals of the expedition
was to locate a suitable site for a tropical marine biological
station that provided easy access for deep sea exploration;
in this latter respect the Kei Islands (particularly the island
of Doe Roa) was considered most favourable, especially
because of the existence of a rich abyssal fauna in relatively
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shallow water. The expedition was also significant because
it was perhaps the first time a diver was used to collect
samples, thus supplementing dredge collecting. In total,
collections were made from 122 stations, but judging from
Mortensen’s (1923) remarks associated with each station,
few polychaetes were collected. Those that were collected
are now in the ZMUC and remain undescribed. Among them
are probably the Nereis and Marphysa species from intertidal
coral rock habitats on Ambon, and spionids resembling
Scolelepis squamata Miller, 1806 in the black volcanic
sand of the beaches of Krakatau, which both warranted
special mention by Mortensen (1923). Polychaete specimens
from Mortensen’s subsequent Java-South Africa Expedition
(1929-19-30) are also in the ZMUC, but it was not possible
to ascertain if any were collected from the IMPA region.

The Danish Expedition Dana sampled 97 stations in Indo-
Malay waters in 1929 (Dana Report, 1934), and polychaetes
were undoubtedly collected but none of this material appears
to have been studied; it should all be in the ZMUC. The
Danish Galathea II Expedition around the world (1950—1952)
sampled approximately 200 stations in Southeast Asia
including Java Sea, Celebes Sea, Makassar Strait, Banda
Sea and Arafura Sea. The Galathea II expedition was the
last large-scale circumnavigation investigating the deep-
water fauna to visit Southeast Asia. The polychaetes (and
pogonophores) were all deep sea forms and were described
in a series of Galathea reports by Kirkegaard (Table 1). The
material is in the ZMUC.

Oceanographic expeditions were not the only ones that
collected polychaetes—a few polychaete species were also
collected on limnological expeditions to Indonesia. Two in
particular are notable: the 1904 Koninklijk Nederlandsch
Aardrijkskundig Genootschap (Royal Netherlands Geographic
Society) expedition to South-west New Guinea (West Papua)
in which a new freshwater species of Nereididae was
described by Horst (1918a), and the 1929-1930 German
Limnologische Sunda-Expedition, which yielded further
freshwater nereidid species (Pflugfelder, 1932, 1933;
Feuerborn, 1931, 1935).

Post 1960: collaborative research expeditions. Danish-Thai
collaborative expeditions began in the mid-twentieth century.
The first one to undertake zoological collecting was the Fifth
Thai-Danish Expedition of 1966 (Seidenfaden et al., 1968).
The material collected on this expedition appears to have been
split between the ZMUC and PMBC and was check-listed by
Phasuk (1992). Also during this expedition, the idea arose to
establish a marine research facility at Phuket, although the
facility wasn’t officially opened until 1983 (Phasuk, 1992;
Hylleberg, 2013). Danish-Thai collaboration continued with
the BIOSHELF Project. It resulted in benthic collections
from the west coast of Thailand, Andaman Sea, by the RV
Chakratong Tongyai from 1996-2000 (Aungtonya et al.,
2000) and 1996 —1997 during an international workshop
in Phuket (Eibye-Jacobsen, 2002). The later collection was
described in a series of papers contained in the 2002 Phuket
Marine Biological Center Special Publication 24; in total 132
named species were described (Eibye-Jacobsen, 2002). The
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material, including types, is mostly divided between PMBC
and ZMUC, but some is also housed in the museums of the
workshop participants (Aungtonya & Eibye-Jacobsen, 2002).

In the 1970s, the National Institute of Oceanology, Indonesian
Institute of Sciences initiated a series of cruises (Rumphius
Expeditions -1V), which resulted in further collecting and
discovery of polychaetes (Table 1), although not much
appears to be documented. The first (Rumphius Expedition
I) was carried out in 1973. In 1977, with the Rumphius
[T expedition using the vessel, Samudera of the National
Institute of Oceanology, Indonesian Institute of Sciences.
The main objective of this exploration was to survey the
biota of the coastal waters of the Aru and Kei island groups
(Soemodihardjo et al., 1980). The expedition reported more
than 62 polychaetes species, although no new species were
described. The material collected is currently stored at LIPI,
Jakarta.

In 1991, the MNINGA organised a collecting expedition
to Indonesia in collaboration with colleagues at the MZB.
They collected marine invertebrates including polychaetes
at 64 stations at five shallow water localities: Pari Island,
near Jakarta; Bunaken Island, near Manado, Sulawesi;
Maros, Sulawesi; Bontang, Kalimantan; and Sanur Beach
near Denpasar, Bali (Gutu, 1997). The material appears to
have been taken back to MNINGA, and sorted in later years,
but the polychaetes appear not to have been described; it
includes more than 1300 molluscs representing 300 species
(http://icr.ro/pagini/major-collectors-and-their-collections-
at-the-grigore-antipa-national-museum-of-natural-history).
The polychaetes from this collection could not be located
during a visit to MNINGA by CJG in June 2016; possibly
vouchers were lodged with the MZB.

In 1984-1985, the joint Dutch-Indonesian expedition, Snellius
II was initiated by the Indonesian government through LIPI.
The expedition surveyed the central and eastern Indonesian
waters, in particular the Banda Sea and SE Java Sea.
Polychaetes were collected as part of the ‘Coral Reefs’
research theme, with special emphasis on Serpulidae (van
der Land & Sukarno, 1986). The material was deposited in
the RMNH and is now housed in the NBCL. At least two
publications have described polychaetes from this expedition
(Aguado et al., 2008; Martin et al., in prep.), but otherwise
the polychaetes remain unstudied.

In 1990 the Dutch initiated the Rumphius Biohistorical
Expedition to Ambon with the primary aim to collect marine
invertebrates at the localities that Rumphius sampled about
300 years earlier (Strack, 1993). Although polychaetes would
have undoubtedly been encountered among the thousands
of sample lots collected, the group is conspicuously not
mentioned in the general account. The polychaete material,
if any exist, should be in RMNH. In November 1996, a
joint Dutch-Indonesian expedition—Fauna Malesiana Marine
Project—to survey the invertebrates of the coastal region of
Ambon and Seram was undertaken. Although polychaetes
were not included in the official list of taxa inventoried
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(van der Land, 1996), they were collected as by-catch and
the small number of specimens is now held in the RMNH.

Recent Dutch-Indonesian collaboration has focused on
the cryptic marine biota of eastern Indonesia. The 2007
Raja Ampat Expedition (Expedisi Widya Nusantara of
LIPI) sampled marine biota in a variety of under-sampled
habitats including marine lakes and sandy reef slopes,
paying particular attention to symbiotic and species with
cryptic habitats (Hoeksema & van der Meij, 2008). Three-
hundred-and-fifty-three polychaete specimens were collected
belonging to 25 families, with the Nereididae and Syllidae
being the most diverse. The material, which is housed in
the RMNH, has yet to be fully identified.

Collaborative Indonesian and French deep sea marine
biological exploration in the region began with the first
three Musorstom Cruises (I, 1976; II, 1980; and III, 1985),
which although focussing on french territories in the West
Pacific, also collected in the Philippines. Many polychactes
were collected, particularly on the third cruise, but almost
all of it remains unregistered, and largely unstudied, in the
MNHN (Salazar Vallejo, unpub. ms). Only one polychaete
species appears to have been described from the collections,
anereidid Neanthes philippensis (Leén-Gonzalez & Salazar-
Vallejo, 2003). The Musorstom Cruises program, under the
leadership of Alain Crosnier continues to today under the
name ‘Tropical Deep-Sea Benthos Program’. The results of
the program are published in monographs under the same
names; about one-third of the papers concern Crustacea
(Richer de Forges et al., 2013).

Indonesian-French collaboration continued into the early
1990°s with the commissioning of three research vessels, the
French-built Baruna Jaya 1, 11, I11. One of the first expeditions
was the joint French-Indonesian Karubar Expedition (1991)
using Baruna Jaya 1 (Crosnier et al., 1997). The Karubar
expedition sampled a total of 91 stations, of which 85 were
successful, near the Kei and Tanimbar Islands, at depths
between 200 and 1,200 m. Many polychaetes were collected
on this expedition, but none appear to have been described;
the specimens remain unregistered in the MNHN (Salazar
Vallejo, unpub. ms). Baruna Jaya VII and VIII are used by
LIPI for coastal resources surveys including benthic sampling
(Rudiyanto, 2002). In March 2002 the Baruna Jaya VIII
was involved in the Expedition Anambas, a biodiversity
program of the WMPC-SCS, which surveyed waters around
Anambas and Natuna Islands from 12—19 March 2002 (Fig.
7; Ng et al., 2004); polychaetes were sampled on the trip and
described in al Hakim & Glasby (2004). Baruna Jaya VII
and VIII have been used extensively to sample for benthic
invertebrates, but the polychaetes collected most of which
are in LIPI, Jakarta, have yet to be described.

US-Philippine collaboration includes the 2011 Hearst
Philippine Biodiversity Expedition (Williams & Gosliner,
2014), a collaboration between the CAS and the University
of the Philippines. The subsequent 2014 Coral Triangle
Expedition has yet to be published. The Hearst Expedition
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resulted in polychaetes being collected but only three new
species have been published to date (Alvarez-Campos et al.,
2014; Piotrowski, 2014; Salazar-Vallejo, 2014). Specimens
from both expeditions are deposited in the CAS.

The only Australian-Indonesian collaborative cruise of
note involving polychaete collection was the Museum of
Tropical Queensland, Tethyana Expedition, 1999, which was
sponsored by LIPI (Wallace et al., 2000). This expedition had
modest goals, and only sampled the coralline habitats in the
Togian Islands, Bay of Tomini, Sulawesi by SCUBA diving.
A range of polychaetes was collected but only the terebellids
identified to family by P.A. Hutchings. The material is in the
AM. Also in this museum are notable polychaete collections
from the Madang region, PNG.

Miscellaneous polychaete records from the IMPA.
Numerous other records of IMPA polychaetes cannot be
associated with early European Exploration, voyages of
discovery or collaborative expeditions. These records can
be categorised as belonging to either taxon revisionary or
review studies (Jones, 1969, 1974; Petersen & Britayev,
1997; Glasby, 1999; Glasby & Hsieh, 2006; Williams, 2001,
2004, 2007; Tan & Chou, 1994), and or regional, faunistic
accounts (Holly, 1934, 1935; Treadwell, 1940, 1942, 1943;
Pillai, 1965; Rosito, 1980, 1983; Rosito & Gualberto, 1984;
Palpal-latoc, 1981; Palpal-latoc & Gonzales, 1981; Tan &
Chou, 1993), or single species accounts (Rullier, 1969;
Hartmann-Schroder, 1993; Tan & Chou, 1994, 1996; Nishi,
2001; Barnich & Steene, 2003; Pamungkas, 2015b). This
list is not exhaustive and of course will continue to grow.

DISCUSSION

This historical and bibliographic synthesis of polychaete
discovery in the IMPA represents a first step toward
documenting the polychaete diversity of the IMPA bioregion,
which includes the mega-diverse Coral Triangle. It will
hopefully facilitate the compilation of a complete checklist
of IMPA polychaetes, identify gaps in our taxonomic
knowledge, promote the development of regional or
revisionary studies, and contribute to a better understanding
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of the diversity and distribution of the group in the region.
Compiling a bioregional checklist is unfortunately not a
trivial exercise, because existing databases such as WoRMS
Polychaeta (http://www.marinespecies.org/polychaeta/),
although comprehensive and accurate for species names,
often lack comprehensive information on species distribution.
This is currently being addressed (G. Read, pers. comm.) but
for the present, checklist compilation will have to be done
with reference to the primary literature, as supplied here.
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