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Status of polychaete (Annelida) taxonomy in Indonesia, including a 
checklist of Indonesian species

Joko Pamungkas1,2 & Christopher J. Glasby3

Abstract. Despite some past remarkable marine expeditions in the seas surrounding the Indo-Malay Archipelago, a 
checklist of Indonesian polychaete species has never been published to date. In this paper, an inventory of species 
was created based mainly on existing published literature. All records of Indonesian polychaetes were mapped, 
and this indicated a preponderance of deep-sea records in the Wallacea region, which were primarily collected 
by the Dutch Siboga Expedition at the turn of the 19th century. Most biodiversity studies on the fauna by local 
scientists have been ecological in nature and conducted in shallow water. Many specimens were not identified to 
species level and not vouchered in a recognised institution. Since the mid 1700s, 580 valid polychaete species (51 
families) have been identified by 37 first authors in 90 taxonomic publications. Of these species, 301 species (40 
families) were new to science and mostly described by R. Horst and M. Caullery. An additional 133 polychaete 
species and four polychaete families are also known from the species records of the Global Biodiversity Information 
Facility and the Ocean Biogeographic Information System. Altogether, there have been 713 polychaete species (55 
families) identified from Indonesian waters. We examined the three largest polychaete repositories in Indonesia – 
the Museum Zoologicum Bogoriense in Bogor, Research Center for Deep Sea in Ambon, and Research Center for 
Oceanography in Jakarta – and found that the collections at each institution were mostly unidentified, unpublished, 
and not databased, suggesting that the taxonomic study of the polychaete fauna, at least locally, has been largely 
overlooked. Despite some challenges, international collaborative research may be the solution to improve the 
knowledge of the polychaete fauna of this species-rich, yet poorly known geographic region.

Key words. Coral Triangle, Indonesia, Polychaeta, species inventory

RAFFLES BULLETIN OF ZOOLOGY 67: 595–639
Date of publication: 21 November 2019
DOI: 10.26107/RBZ-2019-0045
http://zoobank.org/urn:lsid:zoobank.org:pub:59E5587E-5013-4807-9667-6CCAAA1673F3

© National University of Singapore
ISSN 2345-7600 (electronic) | ISSN 0217-2445 (print)

1Research Center for Deep Sea, Indonesian Institute of Sciences, Ambon 97233, 
Indonesia; Email: joko.pamungkas@lipi.go.id, jpamungkas_lipi@yahoo.com
2Institute of Marine Science, University of Auckland, Auckland 1010, New Zealand
3Museum and Art Gallery of the Northern Territory, PO Box 4646, Darwin NT 
0801, Australia

INTRODUCTION

In some parts of the world, the ubiquitous, largely marine 
polychaetes (Annelida) remain poorly studied. The Indo-
Malay Archipelago, and especially its most populous nation, 
Indonesia, is one of them. Despite its exceptional marine 
biodiversity – the country is part of the Coral Triangle, has 
about 17,500 islands and coastline in excess of over 80,000 
km (Tomascik et al., 1997) straddling two continental shelves 
(Sunda and Sahul) including Wallacea – little attention has 
been paid to this ecologically important group of invertebrates 
in Indonesia (Glasby & Al-Hakim, 2017).

The initial study on Indonesian polychaetes probably dates 
back to Rumphius (1627–1702), a prominent German 
naturalist who was based in Ambon, Province of Maluku, as 
an agent for the Dutch United East Indian Company. During 

his stay on the island, Rumphius (1705) observed wawo 
worms, i.e., the local name for the annually swarming palolo 
polychaetes (Pamungkas, 2011). One wawo species was 
described by Horst (1902) as Lysidice oele (Eunicidae). More 
than three centuries after Rumphius’ initial observations, a 
more complete estimate of the species composition of the 
swarming animals was provided by Martens et al. (1995), 
Pamungkas (2015a), and Pamungkas & Glasby (2015).

Historically, the Siboga Expedition (1899–1900) was the 
most remarkable marine expedition in Indonesian waters 
conducted to date. The expedition yielded most of the total 
number of Indonesian polychaete specimens archived in 
museums today. Subsequent taxonomic publications on the 
material indicate that none of the specimens can be found 
at the Museum Zoologicum Bogoriense (MZB), i.e., the 
only internationally accredited zoological museum of the 
country established in 1894, five years prior to the start 
of the Expedition. Bleeker & van der Spoel (1992) did 
not indicate any Indonesian repository in their catalogue 
of Siboga polychaetes. Rather, it appears that all of the 
specimens were returned to the Netherlands and deposited 
in museums in Amsterdam and Leiden. Now they mostly 
reside at the Naturalis Biodiversity Center (NBC), Leiden, 
after the Zoological Museum Amsterdam collections were 
subsumed into the NBC.
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The polychaete specimens collected during the Siboga 
Expedition have been studied by a number of polychaete 
workers across the globe, past and present (Glasby & Al-
Hakim, 2017). The Errantia groups, for instance, were 
studied by Horst (1902, 1903, 1910, 1911, 1912, 1913, 
1915, 1916a, b, c, 1917, 1918b, 1919b, 1921, 1924), 
Pettibone (1970, 1971), Hutchings & McRae (1993), and 
Aguado et al. (2008), whereas the Sedentaria groups were 
investigated by Caullery (1914c, 1915a, b, c, d, 1944a, b), 
Mesnil & Fauvel (1939) and Southward (1961). Further, 
Glasby & Al-Hakim (2017) listed all marine expeditions 
and fieldwork that collected polychaete materials from 
the Indo-Malay-Philippines Archipelago and surrounding 
seas. They found that most of the polychaete material was 
subsequently scattered across many different natural history 
museums of the world, and that most are still undetermined. 
It is thus not surprising that the Indonesian polychaete fauna 
remains poorly known. In the present study, we provide the 
first step toward an improved knowledge of the fauna: an 
inventory of Indonesian polychaete species, accompanied by 
biodiversity statistics, and identification of repositories as 
well as a list of relevant literature and associated datasets.

MATERIAL AND METHODS

Taxonomic and geographic scope. The primary taxonomic 
units used in the present study were valid species, genera 
and families as currently indicated in the World Register 
of Marine Species (WoRMS). Subspecies were elevated 
to species level. The traditional concept of polychaetes 
was used as currently adopted in WoRMS, i.e., a non-
monophyletic taxon within the phylum Annelida, excluding 
aphanoneurans (Aeolosomatidae and Potamodrilidae), 
clitellates, sipunculans, and myzostomids, but including 
echiurans and siboglinids (previously known as Pogonophora 
and Vestimentifera). Freshwater polychaetes are also included 
in this study, although only a few species are known from the 
Indonesian region (Glasby & Timm, 2008). The geographic 
scope of this study was Indonesia, including all coastal and 
offshore waters in its jurisdiction. The country is situated 
between 6°N and 11°S, and between 95°E and 141°E. It 
includes the biogeographical entity, Wallacea, lying between 
the Sunda Shelf to the west and the Sahul Shelf to the east.

Data collection. Polychaete data were mainly garnered 
from the published literature, including both taxonomic 
and ecological publications, containing lists of polychaete 
species collected from Indonesian waters up until December 
2018 known to both authors. In addition, polychaete data 
in the Global Biodiversity Information Facility (GBIF) 
and the Ocean Biogeographic Information System (OBIS), 
downloaded on 26 December 2018, were also included 
after selection in R version 3.5.3 (Tables S1, 2, 3). In order 
to standardise taxonomic accuracy, species names listed 
in ecological publications were only taken into account 
if they were associated with voucher specimens and/or a 
polychaete taxonomist was known to be involved. Species 
identified to morphospecies (e.g., Nereis sp. A) were not 
included, unless they represented the only current record 

of the genus in which case their inclusion was considered 
useful for the added information at the genus level without 
unduly inflating species numbers. In order to visualise the 
areas where biodiversity studies on the fauna have been 
conducted, all polychaete records with coordinates were 
mapped using ArcGIS version 10.6.1 (records without 
coordinates were given approximate coordinates based on 
their detailed localities provided).

Repository visits. In order to properly assess the Indonesian 
polychaete collections, visits to each repository was necessary 
as their collection data are not currently online. The Research 
Center for Deep Sea (RCDS) and MZB – the latter one is 
managed by the Research Center for Biology (RCB) – were 
visited by the author JP in November 2017 and February 
2018, respectively, whereas a visit to the Research Center 
for Oceanography (RCO) was carried out by the author 
CG in 2005. An information update about the polychaete 
collection at the RCO was given by Hadiyanto through 
personal communication on 16 January 2019. Acronyms 
of institutional repositories housing Indonesian polychaete 
collections are listed in Table 1.

RESULTS

Biodiversity studies. Most of Indonesian polychaete 
species were collected from offshore and deep-sea (more 
than 200 m deep) environments around Wallacea (Fig. 1) 
by overseas voyages, notably the Siboga Expedition (Table 
2). The polychaete materials obtained from these studies 
were deposited at overseas museums, largely at the NBC 
(Table 2). Over the last ~ 2.5 centuries, there have been 90 
taxonomic publications on Indonesian polychaetes by 37 first 
authors. The first taxonomic publication on an Indonesian 
polychaete was probably the description of Amphinome 
rostrata (Amphinomidae) by Pallas (1766), although the 
pre-Linnaean publication of Seba (1734: plate 81) shows 
another amphinomid (unidentifiable) from Ambon (see Read, 
2019). Pallas’ specimen upon which the description was 
based was thought to have been also collected in Ambon 
by a Dutch physician and naturalist Dr. van Hoey, but now 
appears to have been lost (Glasby & Al-Hakim, 2017). 
Thereafter, there were no publications until the mid 1800s. 
The number of publications on Indonesian polychaetes 
then generally increased from 1 to 20 publications annually 
between the 1850s and 1910s, dropped to two publications in 
the 1980s despite some fluctuations, then increased again to 
7–9 publications per annum in the last three decades. Until 
the end of the 1900s, the publications were solely made by 
overseas scientists (mostly European taxonomists) without 
the involvement of local scientists. The contribution of 
local scientists to polychaete identification of the country 
was relatively minor (i.e., about 70 species identified, two 
of which were new to science) and did not occur until early 
this century (Fig. 2).

Studies on Indonesian polychaete fauna by local scientists 
were mostly ecological in nature and have yielded numerous 
specimens. The fauna was typically collected from various 
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Table 1. Acronym of institutional repositories housing Indonesian polychaete collections; institutions in Indonesia in bold.

Acronym Institution City Country

AMS Australian Museum Sydney Australia
BMNH British Museum of Natural History London England
MNHM Muséum National d’Histoire Naturelle Paris France
MZB Museum Zoologicum Bogoriense Bogor Indonesia
NBC Naturalis Biodiversity Center Leiden Netherlands
NRS Naturhistoriska Riskmuseet Stockholm Stockholm Sweden
NTM Northern Territory Museum Darwin Australia
RCB Research Center for Biology Bogor Indonesia
RCDS Research Center for Deep Sea Ambon Indonesia
RCO Research Center for Oceanography Jakarta Indonesia
SMF Naturmuseum und Forschunginstitut, Senckenberg Frankfurt am Main Germany
UCLA University of California, Los Angeles Los Angeles USA
UPMSI University of the Philippines Marine Science Institute Quezon City Philippines
USNM United States National Museum Washington, D.C. USA
WAM Western Australian Museum Perth Australia
ZMB Museum für Naturkunde Berlin Germany
ZMH Zoological Museum Hamburg Hamburg Germany
ZMUC Zoological Museum, University of Copenhagen Copenhagen Denmark
ZRC Zoological Reference Collection Singapore Singapore

Fig. 1. Map of Indonesian polychaete records (scale 1:30,000,000). Red circles represent records from taxonomic publications, whereas 
yellow circles represent records from both GBIF/ OBIS and ecological publications. Black dash and solid lines are Wallace’s and Lydekker’s 
Lines, respectively. The upper (light blue) and bottom (dark blue) bathymetric scales represent depths < 100m and >8,000 m, respectively.
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shallow water habitats such as estuaries (e.g., Nurmaulidiyah, 
2005; Irmawan et al., 2010; Jauhara, 2012), mangroves (e.g., 
Indarjo et al., 2005; Junardi & Wardoyo, 2008; Romadhoni 
& Aunurohim, 2013; Priyandayani et al., 2018), seagrass 
beds (e.g., Hadiyanto, 2012; Wulansari et al., 2012; Rahman 
et al., 2013), coral reefs (e.g., Yusron, 1989) and subtidal 
habitats (e.g., Lumingas et al., 2011). Additionally, deep-
sea polychaetes in East Nusa Tenggara were studied by 
Widianwari & Widianingsih (2011). Unfortunately, the 
polychaete materials obtained from these studies were usually 
not identified beyond family, rarely to species level, since the 
availability of regional keys is very limited. In most cases, 
local ecologists distinguished species by morphospecies 
names (e.g., Nereis sp. A) for statistical analysis purposes, 
or perhaps used old taxonomic literature such as Fauvel 
(1923, 1927) and Day (1967) to identify their specimens 
to species level, which resulted in polychaete species from 
temperate regions being reported in Indonesian waters (e.g., 
Hadiyanto, 2013, 2018) – this practice has been identified by 
Hutchings & Kupriyanova (2018) as one of the major causes 
of the emergence of the concept of cosmopolitan polychaete 
species. Typically, the materials were not registered in an 
accredited repository as most institutions in the country did 
not possess suitable storage facilities to archive biological 
specimens. The studies were also either unpublished (e.g., 
in the form of theses or reports) or published locally in 
Indonesian, which might limit their wider usage.

A limited number of polychaete taxonomic studies have 
been conducted by the RCO and RCDS, with two new 
species formally described by an Indonesian scientist up until 
2018, i.e., Polymastigos javaensis (Pamungkas, 2015b) and 
Capitella ambonensis (Pamungkas, 2017) (Tables 2 & 4). 
However, accounts of informally described and vouchered 
polychaetes (in MZB, among others) in the publication of Al-
Hakim & Glasby (2004) included a first record of the family 
Hartmaniellidae (Hartmaniella sp.) in Indonesian waters.

Species richness. From the years 1766 to 2018, 580 valid 
polychaete species in 51 families have been identified from 
Indonesian waters. Of these species, 301 species in 40 families 
were new to science (Table 2), which were mainly described 
by Horst and Caullery, who between them have described 198 
species or about 35% of the known Indonesian polychaete 
species (Table 4). Most polychaetes were formally identified 
between the 1910’s and 1940’s, although a significant number 
of published names have appeared since the last decade of 
the 1900s (Fig. 2).

Nereididae, Polynoidae, and Terebellidae respectively were 
the top three families with the most species, which are 
also among the top five most speciose families worldwide 
(Table 3). At the other end of the scale, 11 families (i.e., 
Cirratulidae, Cossuridae, Dorvilleidae, Eulepethidae, 
Iphionidae, Hartmaniellidae, Oenonidae, Poecilochaetidae 
Scalibregmatidae, Travisiidae, and Trichobranchidae) in 
Indonesian waters are only known from one or two species; 
surprisingly, two of these families (i.e., Cirratulidae, 
Dorvilleidae) are actually quite diverse worldwide with 
291 and 201 species, respectively (Pamungkas et al., 2019). 
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Fig. 2. Number of taxonomic publications and species identified. White bars indicate publications by overseas scientists; black bars indicate 
publications by both overseas and local scientists.

Fig. 3. Rate of specimen lot addition at the MZB as the only internationally accredited zoological museum of the country. White and 
black bars indicate specimen lots added by European and local scientists, respectively; white diamonds indicate the number of species 
identified and published.
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Table 3. List of Indonesian polychaete families with species numbers, in comparison with the total world’s species numbers (Pamungkas et 
al., 2019) and percentage of the world total. Text in bold indicates the top three families with the most species. The family Poecilochaetidae 
is also known from Indonesia (see Al-Hakim & Glasby, 2004), but is not included in the table as species numbers are not known with 
any accuracy.

Family Author(s) Species number World’s species number Indonesia (%)

Acoetidae Kinberg, 1856 7 60 11.7
Ampharetidae Malmgren, 1866 19 306 6.2
Amphinomidae Lamarck, 1818 27 152 17.8
Aphroditidae Malmgren, 1867 24 123 19.5
Bonelliidae Lacaze-Duthiers, 1858 2 74 2.7
Capitellidae Grube, 1862 9 193 4.7
Chaetopteridae Audouin & Edwards, 1833 5 73 6.8
Chrysopetalidae Ehlers, 1864 3 87 3.4
Cirratulidae Carus, 1863 9 291 3.1
Cossuridae Day, 1963 1 26 3.8
Dorvilleidae Chamberlin, 1919 1 201 0.5
Eulepethidae Chamberlin, 1919 1 22 4.5
Eunicidae Berthold, 1827 14 419 3.3
Euphrosinidae Williams, 1852 12 59 20.3
Flabelligeridae de Saint-Joseph, 1894 11 182 6.0
Glyceridae Grube, 1850 9 87 10.3
Goniadidae Kinberg, 1866 3 90 3.3
Hartmaniellidae Imajima, 1977 1 3 33.3
Hesionidae Grube, 1850 11 214 5.1
Iphionidae Kinberg, 1856 2 13 15.4
Lumbrineridae Schmarda, 1861 6 302 2.0
Magelonidae Cunningham & Ramage, 1888 3 67 4.5
Maldanidae Malmgren, 1867 11 272 4.0
Nephtyidae Grube, 1850 8 144 5.6
Nereididae Blainville, 1818 75 687 10.9
Oenonidae Kinberg, 1865 4 90 4.4
Onuphidae Kinberg, 1865 7 340 2.1
Opheliidae Malmgren, 1867 15 155 9.7
Orbiniidae Hartman, 1942 4 184 2.2
Oweniidae Rioja, 1917 5 55 9.1
Paralacydoniidae Pettibone, 1963 2 2 100.0
Paraonidae Cerruti, 1909 4 169 2.4
Pectinariidae Quatrefages, 1866 6 57 10.5
Phyllodocidae Örsted, 1843 4 448 0.9
Pilargidae de Saint-Joseph, 1899 5 105 4.8
Polygordiidae Czerniavsky, 1881 1 15 6.7
Polynoidae Kinberg, 1856 56 876 6.4
Sabellariidae Johnston, 1865 8 130 6.2
Sabellidae Latreille, 1825 18 493 3.7
Scalibregmatidae Malmgren, 1867 1 66 1.5
Serpulidae Rafinesque, 1815 15 576 2.6
Siboglinidae Caullery, 1914 2 178 1.1
Sigalionidae Malmgren, 1867 22 219 10.0
Sphaerodoridae Malmgren, 1867 1 112 0.9
Spionidae Grube, 1850 14 612 2.3
Sternaspidae Carus, 1863 5 29 17.2
Syllidae Grube, 1850 34 993 3.4
Terebellidae Johnston, 1846 56 607 9.2
Thalassematidae Forbes & Goodsir, 1841 9 75 12.0
Travisiidae Hartmann-Schröder, 1971 1 34 2.9
Trichobranchidae Malmgren, 1866 7 78 9.0

*In Pamungkas et al. (2019), members of family Thalassematidae were merged with members of family Echiuridae.
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Compared to the numbers of known polychaete species of 
the world, the numbers of known Indonesian polychaete 
species are very low (Table 3).

The GBIF and OBIS datasets yielded 300 species names, 
of which almost half (133 species, 36 families) were 
additional to the species names from the literature; there 
were four additional families (i.e., Alciopidae, Arenicolidae, 
Lopadorrhynchidae, and Poecilochaetidae) (Table 2). Most 
of the species data in the GBIF and OBIS datasets are linked 
to voucher specimens, but the specimens have not been 
described in taxonomic publications (Table 2), so their species 
identifications need verification. Family level identifications 
are, however, likely to be reliable. In this case, the top three 
families in the GBIF and OBIS datasets were Nereididae, 
Serpulidae, and Eunicidae.

Specimen repositories. We identified three national research 
institutions in Indonesia housing polychaete collections, i.e., 
the MZB, RCO, and RCDS (Table 5). Most polychaete 
specimens collected from the geographic region were housed 
at the RCO, yet the specimens were stored in an unsuitable 
office and the collection data not databased (Table 5). Only 
specimens associated with taxonomic publications were 
deposited at the MZB, and we confirm that it does not 
include any of the Siboga material. The RCO collection 
is in need of curation because of its size, i.e., estimated 
in 2005 at about 45,000 specimen lots, and importance: it 
represents collections carried out over more than 30 years 
from at least 37 shallow water and offshore locations in 
Indonesia. A collection of Indonesian polychaetes can also 
be found at the RCDS. The collection dates from 2014 and 
comprises 191 specimen lots from Ambonese waters and 
surrounding areas (Table 5).

At the MZB, the first polychaete specimen lots were added 
between the 1900’s and 1930’s by European scientists (Fig. 
3); the specimens were identified by Augener (1933c). 
Thereafter, there was no addition until the early 2000s when a 
few local scientists started to deposit polychaete specimens at 
the museum, including the material described by Al-Hakim & 
Glasby (2004), Pamungkas (2015a, b, 2017) and Pamungkas 
& Glasby (2015) (Fig. 3). Thus, only six published papers 
relate to the polychaete collection at the MZB (Table 5; Fig. 
3). In general, the polychaete collection at this institution is 
well curated, but relatively small (Fig. S1).

DISCUSSION

Biodiversity studies. Since around the mid 1700s, Indonesian 
polychaetes were mostly sampled and identified by European 
taxonomists, and the contribution of local scientists was minor 
and recent. This is mainly due to the fact that up until the 
mid 1900s biodiversity research in the geographic region 
was lacking. Up until the 1970’s, no marine expedition 
was carried out by national research institutions. The first 
marine expeditions by a national research institution were 
conducted by the RCO through a series of cruises in the 
1970s (Rumphius I-IV), and some collaborative voyages 

Table 4. First authors who have formally described new Indonesian 
polychaete species along with their country and the number of 
species described. Authors who described the most species in bold.

First author Country
Number 

of species 
described

A. E. Grube Germany 6
A. Malaquin France 1
A. Quatrefages France 4
C. Dawydoff Russia 1
C. G. Di Camillo Italy 1
C. J. Glasby Australia 1
C. Ph. Sluiter Germany 5
E. Ehlers Germany 16
F. Mesnil France 1
G. Hartmann-Schröder Germany 2
H. Augener Germany 9
H. Fischli Germany 3
H. J. Feuerborn Germany 1
H. Zibrowius France 1
J. B. Kirkegaard Denmark 3
J. G. H. Kinberg Sweden 9
J. Pamungkas Indonesia 2
J. V. Audouin France 1
J. D. Williams USA 2
M. Caullery France 92
M. E. Petersen Denmark 1
M. H. Pettibone USA 7
M. L. Jones USA 1
M. T. Aguado Spain 4
O. Pflugfelder Germany 7
P. Hutchings Australia 1
P. Lattig Spain 4
P. S. Pallas The Netherlands 1
R. A. Hoagland USA 1
R. Horst The Netherlands 106
W. C. McIntosh The United Kingdom 5

Total 299

in the 1980s (Snellius II) and early 1990s (Karubar and 
MNINGA) (Glasby & Al-Hakim, 2017). Despite specimens 
from these expeditions being housed at the RCO and NBC 
(Glasby & Al-Hakim, 2017), no taxonomic publication on 
the fauna was produced, and no specimens were deposited 
at the MZB.

Taxonomic investigations on polychaete species conducted 
by local scientists began early this century. However, the 
number of studies, as well as the number of new species 
described, was extremely low. The major reason for this 
is that marine taxonomy is not yet of great concern to 
policy makers in the country. Although conservation 
and rehabilitation of coastal and marine ecosystems has 
been identified as a priority research topic (the Ministry 
of Research, Technology and Higher Education of the 
Republic of Indonesia, 2017) species description is still an 
under-valued pursuit. This state of affairs has led to few 
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Table 5. Collection information for polychaete collections in Indonesia at Museum Zoologicum Bogoriense (MZB) Bogor, Research Center 
for Deep Sea (RCDS, Ambon) and Research Center for Oceanography (RCO, Jakarta).

Remarks MZB RCDS RCO

The institution is accredited as a zoological specimens repository Yes No No

The collection is registered and housed in a reference collection room Yes Yes No

The reference collection room’s space is sufficient to house marine specimens No Yes No

First year of specimen addition 1907 2014 1985

Number of specimen lots 204 191 45,000

Number of families 31 17 >45

Number of species identified to species level 81 10 Unknown

Number of publications associated with the collection 6 3 Unknown

Number of polychaete scientists 0 1 2

people specialising in marine taxonomy. To the best of our 
knowledge, there are currently no more than three senior 
Indonesian marine taxonomists, and there has never been a 
full-time polychaete taxonomist in the country (the author 
(JP) is the only early-career researcher specialising in the 
study of polychaetes). This current situation in Indonesia 
is in sharp contrast to the global pattern where the number 
of people describing polychaete species has generally 
increased since the 1960’s. Although we now live in an age 
of having the most polychaete taxonomists ever globally 
(Pamungkas et al., 2019), taxonomists are still an “endangered 
species” (Buyck, 1999; Wägele et al., 2011) in Indonesia. 

Indonesia’s neighbours (e.g., Malaysia and Singapore) 
also seem to share the lack of funding for taxonomic 
investigations. Funds are rarely provided by the government 
unless the taxonomic studies are attached to other studies with 
a more economic or ecological focus (I. Idris, 2019 & Y-l. 
Lee, 2019 – pers. comm.). This practice could be one way 
to overcome the similar problem in Indonesia, considering 
that local researchers have conducted marine benthic studies 
yielding numerous polychaete specimens. The involvement 
of a polychaete taxonomist in an ecological benthic study 
would also address the crucial issues of correct species 
identification and specimen vouchering.

Further, international research collaborations may be 
another way to increase the marine taxonomic effort in the 
country. However, the fact that many Indonesian biological 
materials obtained from international expeditions have been 
exclusively housed in overseas museums, many of which 
have been described by overseas taxonomists without the 
involvement of local scientists, may have contributed to 
the current strict permitting requirements for international 
biodiversity research collaborations today (see the Ministry of 
Research, Technology and Higher Education of the Republic 
of Indonesia, 2019). To conduct biodiversity studies, foreign 
researchers, in principle, must obtain an official research 
permit in advance, and research permits are only issued if 
there is at least one Indonesian counterpart (this typically 
also implies a Memorandum of Understanding between the 

two collaborating research institutions). Sharing biological 
specimens is possible, but research permits may stipulate that 
holotypes are to be deposited at the MZB, and any resulting 
publications should be either authored or co-authored by a 
local scientist.

Species richness. We found 580 valid polychaete species 
in 51 families reported from Indonesian waters. This is 
much higher than in neighboring countries: 64 species in 
31 families were reported from Malaysia (Idris & Arshad, 
2013), 64 species in 28 families from Singapore (Tan & Chou, 
1993), but comparable to the Philippines with 443 species 
in 43 families (Palpal-latoc, 2001). However, the number 
of documented Indonesian polychaetes is only about 5% of 
known polychaete species of the world (i.e., nearly 11,500 
species belonging to 85 families) investigated by Pamungkas 
et al. (2019). Our findings suggest that the polychaete fauna 
of Indonesia is still poorly studied, especially considering 
that the region encompassing the Coral Triangle is known for 
its high biodiversity in other groups of marine invertebrates 
such as molluscs and crustaceans (e.g., Valentine, 1971; 
Hutomo & Moosa, 2005).

The high proportion of offshore and deep-sea polychaete 
records in the region is notable and is probably quite different 
from depth range records of countries such as Australia 
and the United States, where deep-sea surveys tend to be 
outnumbered by coastal monitoring surveys. The majority 
of the known Indonesian polychaete species were collected 
from the Wallacea region and its surrounding waters by the 
Siboga Expedition, which is geographically situated in the 
central and eastern part of Indonesia, including Java (eastern 
part), Bali, Flores, Savu, Timor, Arafura, Banda, Ceram, 
Halmahera, Molucca, Celebes Seas, and Makassar Strait. 
The western part of Indonesia, including Java (western part) 
and South China Seas, Malacca Strait, and Indian Ocean has, 
in contrast, been relatively under sampled. Many intertidal 
habitats have been sampled recently by local scientists but 
polychaete specimens were rarely identified to species level 
and vouchered.
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To rectify the current bias in the geographic sampling pattern 
and fill the current gap in the knowledge of Indonesian 
polychaete diversity, we recommend conducting future 
taxonomic studies in the populous western part of Indonesia, 
as well as in intertidal habitats. Such a strategy will serve to 
identify species that may be useful for monitoring areas of 
high human impact related to both urbanisation and mining. 
Not only is it cost-efficient and more easily accessible, but 
collecting polychaete fauna in intertidal habitats will also 
better reveal the true species richness of a number of common, 
under-represented polychaete families, such as Dorvilleidae, 
Lumbrineridae, Phyllodocidae and Scalibregmatidae (all 
with an Indonesian representation of two percent or less of 
the total global number of species). It will enable faunistic 
comparison with similar habitats in neighbouring areas, e.g., 
mangrove habitat of northern Australia (e.g., Metcalfe & 
Glasby, 2008), the coral reef habitat of north-eastern Australia 
(e.g., Hutchings, 2019), and other tropical habitats, e.g., the 
seagrass habitat of Brazil (e.g., Omena & Creed, 2004).

Special taxonomic attention may also be paid to polychaetes 
of direct significance to humans, e.g., the annually swarming 
palolo polychaetes consumed by natives of a number of 
Indonesian islands, most famously Lombok during February 
or March (Bachtiar & Bachtiar, 2019). Although the festival 
of bau nyale (English: catching nyale, i.e., the local name of 
the worms) has attracted many tourists to Lombok to witness 
various traditional performances linked to the local nyale 
myth (see the Ministry of Tourism, Republic of Indonesia, 
2019), the species richness of nyale remains unknown to 
date. Presuming that nyale are similar to the wawo worms 
of Ambon, which comprise multiple species of eunicids and 
nereidids, taxonomic investigation of this fauna will certainly 
improve our knowledge of Indonesian reef-dwelling species. 
Further, taxonomic studies focusing on mangrove habitats 
may also lead to the discovery of indicator species useful for 
monitoring these threatened habitats, particularly those near 
industrial areas (e.g., Pamungkas, 2015b, 2017); species with 
the potential to be cultured for use as growth-stimulating 
feed for shrimps (e.g., Rahmad & Yuwono, 2000; Yuwono, 
2005) are also common in mangrove habitats.

Specimen repositories. Our study clearly indicates that the 
small polychaete collection at the MZB, as well as those 
at the RCO and RCDS, do not represent well Indonesia’s 
polychaete diversity. Resolving the issue of the lack of in-
country storage of voucher collections is thus the first step 
to the safe-keeping of Indonesia’s biodiversity heritage. 
Second, international collaborations could be encouraged by 
specifying an intention for eventual repatriation of polychaete 
collections back to accredited museums in Indonesia, 
particularly those collections that remain unidentified and 
type specimens. However, because the MZB is currently 
the only accredited institution, an agreement for future 
repatriation may serve to encourage collaboration and 
facilitate construction of other accredited institutions in 
Indonesia. Such positive action may be a good start to initiate 
collaboration between scientists and collection managers as 
well as to stimulate the taxonomic study of the polychaete 
fauna in the country.
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Fig. S1. The Museum Zoologicum Bogoriense (MZB; left) showing the entire polychaete collection after being tidied up by the author 
(JP; right). 

SUPPLEMENTARY MATERIAL

Table S1. GBIF record selection.

Task Removed record Remaining record

Initial download 0 1183
Removing records without species name * 719 464
Removing duplicates ** 68 396

Clean records 396

Table S2. OBIS record selection.

Task Removed record Remaining record

Initial download 0 1523
Removing records without species name * 999 524
Removing duplicates ** 91 433

Clean records 433

Table S3. GBIF and OBIS records merger.

Task Removed record Remaining record

Merging GBIF and OBIS records *** 0 829
Removing duplicates ** 34 795
Removing non-polychaete records (Myzostomatidae) 11 784

Clean records 784

Species number 300**** 

* Using the ‘complete.cases’ function in R.
** Using ‘!duplicated’ function in R.
*** Using ‘rbind’ function in R.
**** Of this number, 133 species are different from the 580 valid polychaete species obtained from taxonomic publications.
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