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Pygmy seahorse (Hippocampus sp.) on gorgonian host, Anella sp., at Raja Ampat (B.W. Hoeksema). 
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Introduction  

Organization 

The Raja Ampat expedition in 2007 was organized by the National Museum of Natural History Naturalis in Leiden 
in cooperation with the Research Centre for Oceanography (RCO-LIPI, Jakarta) as part of Ekspedisi Widya 
Nusantara (E-Win expedition) of the Indonesian Institute of Sciences (LIPI). The research team consisted of 
scientists from Indonesia, the Netherlands, Palau and the United States. The Raja Ampat islands are located 
northwest of BirdȭÓ (ead' peninsula in Papua, Indonesia. This area has recently gained much media attention due 
to its high marine biodiversity and the recent discovery of several new species of corals and fish. The expedition 
was based at Kri Eco Resort of Papua Diving, on Kri Island. 
 

Research area of the Raja Ampat Expedition 2007 (map: http://reefgis.reefbase.org). 

Cryptic biota 

The expedition aimed to study cryptic biota, which consist of species that lead hidden lives. They may be difficult 
to find because of their small size, their successful camouflage or mimicry, or because they live in habitats that are 
nearly inaccessible or easily overlooked. Some species resemble phylogenetically related species, called sibling 
species, which can be detected with the help of molecular (DNA) analyses. Use of camouflage is seen in many 
animals that live in close association with a host. In the case of such interspecific associations, the expedition 
members also studied the host organisms. Marine lakes, deep land inward bays, narrow channels, and deep sandy 
bottoms underneath reef slopes are examples of habitats that were studied despite their limited  accessibility. All 
together, many different marine environments were studied. 
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Cryptic fauna by camouflage: a parasitic mollusc (Prosimnia draconis) on a fan coral (Melithaea spec.) (B.T. 
Reijnen). 
 
The picture above shows a well-camouflaged mollusc on its host, a fan coral. This relationship is not mutually 
advantageous since the mollusc feeds on the fan coral and the coral does not get anything in return. Not all 
symbiotic relationships involving cryptic species appear to be harmful to their hosts. The picture below portrays a 
shrimp on a coral that is not visibly harmed by the presence of this 2-3 cm long inhabitant. This coral, Heliofungia 
actiniformis, is characterized by long tentacles, giving it the appearance of a sea anemone. It gives shelter to many 
other animals that are hiding between its tentacles, such as a diminutive pipe fish (next page). 
 

 
Cryptic fauna: The head of the shrimp Periclimenes kororensis resembles the tentacle tips (acrospheres) of its host, 
the mushroom coral Heliofungia actiniformis (B.W. Hoeksema).  
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Cryptic fauna: The small pipe fish Siokunichthys nigrolineatus lives between the tentacles of its host, the 
mushroom coral Heliofungia actiniformis (B.W. Hoeksema). 

Marine lakes 

Marine lakes are little known, yet fascinating, habitats. These land-locked salt water bodies are thought to have 
been formed since the last glacial maximum and have maintained a marine character through a network of 
submarine connections to the sea. As a result of this relative isolation from surrounding seas, the lakes harbour 
numerous unique species. Various lakes are known from the Raja Ampat Island group (e.g. on the Wayag islands 
and on Mansuar island, close to the base camp). More lakes are expected to be discovered in the karstic landscape 
of Raja Ampat. It consists of a limestone underground that is also present in other areas where marine lakes occur, 
such as East Kalimantan. A detailed search of satellite images has in fact resulted in the discovery of several 
marine lakes, which have been investigated during the expedition. The present expedition is the first to document 
in detail the flora and fauna of the marine lakes of Raja Ampat.  
 

 
View on Mansuar marine lake (L.E. Becking).  
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A hypothetical coral triangle based on mushroom coral species numbers obtained during field surveys (presence / 
absence data) and the contours of continental shelves; the research area is indicated by the red circle (B.W. 
Hoeksema). 

 

Naturalis marine research team  

The Naturalis marine research team conducts research on the biodiversity of coastal areas, especially coral reefs, 
in and around the so-called Coral Triangle, the centre of maximum marine biodiversity. This area includes the 
Philippines, Sabah (eastern Malaysia), eastern Indonesia, Timor-Leste, northern Papua New Guinea, and the 
Solomon islands. Several tectonic plates come together in this area. The Raja Ampat expedition of 2007 took place 
in the presumed epicentre of the triangle. 
 
The members of the Naturalis research team are all researchers specialized in a variety of animal taxa. Their 
approach is multi -facetted in order to encompass as many research aspects as possible. Species are identified in 
the field and collected if in-situ identification is not possible. Underwater photographs are made to record the 
colours of the live animals and their natural environment. Collected samples are furthermore used for DNA 
analysis to investigate phylogenetic relationships between species and their evolutionary history. The collected 
specimens are stored in the collection of Naturalis as reference material for future research. 
 
Understanding the relationships between species and their evolutionary history is of fundamental scientific 
importance. In order to generate effective conservation schemes and guidelines for the sustainable exploitation of 
natural resources, the dynamics of the distribution and abundance of organisms in relation to environmental, 
spatial and temporal processes needs to be understood. The present research, together with the historic 
collections in Indonesia and the Netherlands, can be used to document changes in Indonesian marine biodiversity 
over time. 
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Scientific expedition team  

 
The research in Raja Ampat was organized by the National Museum of Natural History Naturalis in Leiden and the 
Research Center for Oceanography (RCO-LIPI) in Jakarta, as part of E-Win (Ekspedisi Widya Nusantara) of LIPI 
(Indonesian Institute of Sciences). The research team consisted of 21 specialists from different countries. Dr. Bert 
W. Hoeksema, head of the Department of Zoology / Marine Research at Naturalis, was expedition leader. 

Indonesia 

Dra. Anna E.W. Manuputty, MSi (RCO-LIPI) - octocorals 
Ir. M.I. Yosephine Tuti H. (RCO-LIPI) - octocorals 
Drs. Winardi (RCO-LIPI) ɀ GIS/Remote sensing  
Inayat Al-Hakim, MSi (RCO-LIPI) - polychaetes 

The Netherlands 

Dr. Bert W. Hoeksema (Naturalis) - stony corals, associated organisms 
Dr. Stefano G.A. Draisma (National Herbarium Netherlands) ɀ macro-algae 
Dr. Charles H.J.M. Fransen (Naturalis) - crustaceans 
Dr. Leen P. van Ofwegen (Naturalis) - octocorals 
Dr. Willem Renema (Naturalis) ɀ larger Foraminifera  
Prof. Dr. Gerard van der Velde (Radboud University) ɀ flatworms/nudibranchs  
Ms. Leontine E. Becking, MSc (Naturalis) - sponges, marine lakes 
Ms. Sancia E.T. van der Meij, MSc (Naturalis) - stony corals, molluscs, gall crabs 
Mr. Bastian T. Reijnen, MSc (Naturalis) - octocorals, molluscs 
Mr. Frank R. Stokvis, MSc (Naturalis) - octocorals, pygmy sea horses 
Mr. Koos van Egmond (Naturalis) - logistic support, collection management 
Ms. Eva M. van der Veer (Leiden University) - stony corals, associated shrimps 

Palau 

Mrs. Lori J.B. Colin (Coral Reef Research Foundation) - marine lakes 
Ms. Sharon Patris (Coral Reef Research Foundation) - marine lakes 

United States 

Dr. Michael Dawson (University of California, Merced, Ca.) - marine lakes 
Dr. Laura E. Martin (University of California, Merced, Ca.) - marine lakes 
Prof. Dr. James D. Thomas (National Coral Reef Institute, Fort Lauderdale, Fl.) ɀ amphipods 
 
 

  
This Halimeda ghost pipe fish (with a filled brood pouch) was encountered at Yenweres Bay, East Gam 
(B.W.Hoeksema).
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Research topics   

Stony corals (Fungiidae) ɀ Dr. Bert W. Hoeksema 

National Museum of Natural History ɀ Naturalis, PO Box 9517, 2300 RA Leiden, The Netherlands. 
Hoeksema@naturalis.nl 
 
Research efforts with regard to stony corals were concentrated on the distribution of mushroom corals 
(Fungiidae) as a pilot group. 39 species were encountered in 48 samples (Table 1). The species accumulation 
curves (Fig. 1) show that the estimated species number reaches the observed species number very closely, with an 
error of less than 1. In theory, additional sampling could have resulted in one more species. An additional species, 
Polyphyllia novaehiberniae, was indeed encountered at Waigeo during a previous expedition (Hoeksema, 1989). 
Therefore, the total number of mushroom coral species is 40, which is the maximum number found, like at Berau 
(East Kalimantan) and Madang (PNG). Hence, Raja Ampat can certainly be considered part of the center of 
maximum marine diversity (Fig. 2). The numbers of species recorded per station is very variable (Table 1), 
depending on the available reef conditions. The Passage (Sta RAJ 44), a narrow channel between Waigeo and Gam 
with no reefal conditions, was the poorest site (1 species), whereas Yenweres Bay (Sta RAJ 46) with a gradually 
declining slope and full coral cover at the eastern side of Gam was the most species-rich (28 species). Obviously, 
some species were very abundant, present at 45 stations, while others were very rarely encountered, at only one 
locality. 
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Fig. 1. Species accumulation curves (species observed, Chao2) indicating numbers (and standard deviations) of 
mushroom species observed (n=39) and to be expected (n=40) in Raja Ampat (data source: Table 1) at 48 stations 
(species numbers ranging 1-28). Since an additional species record is known from Waigeo (Hoeksema, 1989), the 
total number of species is 40. The numbers of Uniques species and Duplicates reach 1 and 2, respectively. For 
statistics, see: Colwell, R. K. 2006. EstimateS: Statistical estimation of species richness and shared species from 
samples. Version 8. User's Guide and application published at: http://purl.oclc.org/estimates . 

mailto:Hoeksema@naturalis.nl
http://purl.oclc.org/estimates
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Fig. 2. Mushroom coral species numbers based on presence / absence data with additional records. Raja Ampat is 
indicated by the red circle. 
 
Some species that are common in western Indonesia have not been observed in Raja Ampat, such as Fungia scabra 
and Lithophyllon undulatum. Raja Ampat may be outside their distribution range, since they have not been 
recorded in any nearby areas in the Pacific Ocean. L. ranjithi  has also not been found and therefore its known 
distribution area remains East Sabah and East Kalimantan, at the northeastern side of Borneo. On the other hand, 
the observation of Cantharelus jebbi at Raja Ampat (Fig. 5) is the westernmost so far, and the first for Indonesia, 
although its first record is Papua New Guinea (Hoeksema, 1993). For Polyphyllia novaehiberniae, Waigeo is also 
the westernmost distribution record. The new record of F. taiwanensis is the most eastward so far (Figs. 3-4). The 
rare occurrence of a Podabacia cf. sinai is also noteworthy  (Fig. 6). Halomitra clavator is a rare species (Fig. 7), like 
Fungia hexagonalis (Fig. 8), which was found on silty substrates in sheltered bays with F. spinifer (Fig. 9).  
 

 
Fig. 3. Fungia taiwanensis has since 1991 been recorded from various places, including Raja Ampat. Records based 
on presence / absence surveys. 


