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The last Marine Explorers:
a look into Singapore’s biggest marine survey
By Sylvain Richer de Forges
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Recently, The Biodiversity Portal of Singapore (BPS: biodiversity.sg) was given access into
Singapore’s Mega Marine Survey, the largest single assessment exercise of marine life in
Singapore to date.
The marine survey was comprised of several missions spanning over a few weeks with
basecamp on St Johns Island off the coast of Singapore. In addition to dives and seashore
explorations, one of the key components of the mega marine survey (MMS) was a “deep
sea” exploration element to which BPS was given access to.

The concept of such compact mission is to undertake intense research activities and to try
to gather as much information and to make as many discoveries as possible in a relatively
short period of time.
The concept has been proven going back to the era of the great explorations such as the
Challenger during the 19th century. The Challenger was one of the greatest scientific
explorations of all times and was very successful at making breakthrough discoveries in
understanding the world that we live in.
The reality is that we still know very little of our surrounding environment and especially
deep sea marine ecosystems. Such missions act as an eye opener to the simple fact that we
still have a lot to discover.
While the concept of international biodiversity workshops has been carried out in other
locations such as recently in Vanuatu or in the Amazon rainforest, it is the first time that a
marine assessment of this scale is conducted in Singapore.
One of the simple motivations in doing such exercise is to be able to describe how biodiverse the oceans surrounding Singapore still are and to back up potential future policies.
Indeed it is a simple fact that we cannot protect or debate about the unknown.
Singapore is unique from the point of view that it sits in a tropical biodiversity rich area but
also that the island and its surrounding have endured major transformations in the past
decades through intense developments. As one of the busiest shipping lines in the word,
Singapore’s marine fauna is under constant pressure. The other particularity is the fact that
water quality in Singapore is rather poor with a low visibility (sun light does not penetrate
very far). As a result the fauna found in Singapore waters is one that is different than many
tropical areas and adapted to a low light environment which is usually found at greater
depths.
A photographic journey into the exploration:
While deep sea biodiversity explorations tend to be different from one another depending
on where they are carried, there are similarities and general research protocols and
methodologies:
1 Planning
Before the expedition was carried, the map of Singapore waters was carefully studied in
order to identify areas that would be of most interest. It is possible by just looking at a map
to identify zones which are likely to hold a higher or more interesting degree of biodiversity.
Such features can be determined according to sea current trends, sea bed topography and
other factors. In this particular case, one identified feature was a zone of greater depth, up
to 200m, which is pretty much as deep as it gets in these surrounding waters. As this zone

also coincides with a major shipping lane, obtaining the authorisations to dredge and
carrying the activities in this zone was proven challenging.
2 The equipment

The Galaxea, the research vessel of the National University of Singapore, was used for the
dredging. The Galaxea was retrofitted with a winch and a trolling bar that enables the boat
to undertake small scale dredging activities. Since waters around Singapore are merely
deeper than 200m and that the marine traffic is very dense, a small vessel is well suited for
the task.

Equipment’s of the boat include GPS, maps and sonar systems that allow monitoring in real
time the depth of the seabed. Without this basic equipment, the dredging missions would
not be possible.

One of the key equipment is a specially designed net and frame device that is meant to be dragged
on the sea floor and to collect species in the process (it slides on the sea bed like skis and allows
the sediment and species to go into the net).
In addition to this sea bed net, the team also uses different types of nets to collect species within
the open water (at different depths).

3 dredging

The dredging is the most intense part of the process especially in busy waters like Singapore
where marine traffic is dense. Hopefully waters in Singapore are very still compared to many
other parts of the world where the sea often gets rough which makes dredging activities
hazardous.
Once a specific pre-programmed location is reached, the specially designed nets are put
overboard attached to a cable and a winch then slowly brought down to the sea bed.
Usually the cable is set at 2-3 times the depths of the sea bed below to ensure that the net
slides well on the sea floor. The net is then let to slide for about 10-15 minutes on average
before it is brought up to the surface.

Above pictures: various stages of dredging activities
4 sorting
The next step involves a pre-sorting of the species collected on the boats deck. Different types
of species are put into plastic containers to be studied later on. All the net content is then kept in
a bag to be further sorted at the lab later on (in order not to miss any of the smaller animals!).
While some larger research vessels often have laboratories on board, in this case the lab work was
conducted on shore. The exact location where the samples are collected and the depth are
carefully monitored for future works and analysis.

Above pictures: pre-sorting on the boat’s deck. At this stage the species and sediments are
usually either muddy of mixed with a range of sediments and substrates. While the find may
seem unattractive at this stage, after processing and cleaning numerous wonders are found
including colourful species of all forms and shapes.
5 further sorting and laboratory
Many of the species present are contained within the sediment, inside rocks, sponges and
other substrates. The species are usually small in size and despite an initial sorting on the
boat deck much remains to be done to ensure no species are left unrecorded in the samples
no matter how small.
Sediment samples collected at different locations are usually passed under different sizes of
meshes to allow species of all dimensions to be retained and captured. Often most of the
species range in size from few millimetres to centimetres.
In addition to sorting and recording, laboratory analyses may involve DNA sequencing and
other types of monitoring. This is carried with specific analysis techniques and highly
specialized machinery.

At this stage, pictures of the interesting specimens are usually taken. This is important not
only for scientific purposes but also to raise awareness on the diversity of life to a broad
audience. Pictures are a powerful tool to raise awareness.
6 scientific analysis & taxonomy
Species collected during individual samplings or through larger scale expeditions such as this
one are then sent for studies in museums or research centres throughout the world. The
new specimens are however kept in the country where they are collected, in this instance
Singapore.
Taxonomy is the science of classifying species on Earth according to their evolutionary path.
Features on species along with other indicators such as genetic codes are used to identify
and classify the species.
While some species have already been described, some new species are regularly found.
When this occurs a new name is given to the species and specific identifying traits are
published in scientific papers that will allow species to be identified in future for usage
ranging from taxonomy work to pharmacology or general identification.
Species are usually named after the people who discover them or special features. However
sometimes names are given in recognition of a person’s work or achievements. For instance
recently a new species of deep sea crab from the Philippines (Pleisticanthoides cameroni n.
sp in Zootaxa 3551: 65–81, 2012) was named after the international movie maker and
explorer James Cameron in recognition of his achievement in diving to the Mariana trench
on board a revolutionary submersible.

Above picture: Pleisticanthoides cameroni (named after James Cameron) from source
Zootaxa issue 3551 p 65-81, 2012
Like in the above, new species found during the Singapore marine survey will be described
and published and perhaps also named after well-known personalities.
Some highlights of the mission:
The below pictures highlight some of the species found. Despite waters of poor quality that
would be seen as inhospitable to life, the findings highlight that a rich variety of species can
still be found within Singapore waters. This does mean that numerous species have not
already gone extinct due to human pressures, but that even today Singapore waters can still
be seen as bio-diverse.
The very fact that Singapore waters are still bio-diverse can only tell that sometime in the
past before intense human pressures, waters surrounding Singapore must have been
extremely rich in species.
Below are only a few highlights of species collected during the mission:

(Pictures: Dr Arthur Anker)
And many more…
A re-discovery:
One of the highlights of the Singapore Marine Survey this year was the re-discovery of a
species of rare crab that had not been found in Singapore waters since 1900. Below is a brief
of the story:

“In 1887, Alfred Walker in London reported on a collection of crustaceans collected by SurgeonGeneral Archer had collected in Singapore between 1879 and 1883. Of the species obtained, one was
one specimen unusual spider crab collected by dredging in shallow waters that was described as new
to science, Maja miersii. Lanchester (1900), collecting in Singapore some years later, found the
species again, collecting one small female specimen from off Pasir Panjang. The original specimen
has long being lost. The species has then been reported from Japan and Australia. As it turns out,
studies by Singapore-based scientists have now shown that the Singapore Spider Crab, Maja miersii,
is known for certain only from Singapore, with few specimens known to science. The Australian and
Japanese records actually belong to different species! Not only this – they belong to a new genus –
NOT Maja. As this work progresses, it is heartening to know that during the MMS a fresh specimen
was finally collected – a lovely female – and the largest ever found! Not only do we now report the
crab after a century hiatus – we also here doument its splendid colours for the first time – white, red,
brown, pink and purple! “ (Information Source: Raffles Museum NUS)

Above picture: the “re-discovered” crab
The importance of biodiversity expeditions:
Such expeditions despite relatively rare highlight the simple fact that if we make the effort
to look close enough many different life forms can be found in almost any ecosystems on
Earth.
This point also raises concerns. Indeed, we can deduct from such assessment exercises that
still a lot remains to be discovered even in environments that we may see as already known,
so what about environments that we know nothing about?
This point is particularly of actually considering the fact that deep sea mining is becoming
increasingly an area of focus by various agencies and governments. As mineral resources on
the ground are becoming more and more rare or expensive to extract, easily accessible

minerals are abundant in many seabed environments. The attention is particularly targeting
rare metals that have increasingly high demand for the semiconductor industry.
As highlighted in missions such as the Singapore MMS, great prevention measures should be
put into place to insure that such future sea bed exploitation activities will not be carried
without at least initial assessment of the biodiversity present on these sites.
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