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S
ingapore might not have
hectares of pristine rainfo-
rests, or waters that top a
scuba diver’s bucket list.

But it does have pockets
of nature that are thriving.

Researchers recently discovered
two snake species new to Singapore
– a blackwater mud snake in the
Nee Soon Swamp Forest and a
smooth slug snake, which had un-
fortunately ended up as roadkill at
Old Upper Thomson Road.

And even though the waters sur-
rounding the island are murky and
heavily sedimented, marine biolo-
gists have twice – last year and in
2011 – uncovered a Neptune’s Cup
sponge, a rare creature thought to
have been extinct since 1908.

The recent partnership between
the Smithsonian Institution in the
United States and Nanyang Techno-
logical University here aims to use
Singapore as a centre for research in-
to the region’s biodiversity and
how best to protect the many areas
that are under threat from human
activities.

The tie-up will also provide the
scientific community with a region-
al perspective in understanding da-
ta collected from Asian forests and
oceans.

“The Smithsonian has been stu-
dying plots of forests in the region
for the past 20 years. But until now,
all the information has gone back
to Washington,” said Professor
Alexander Zehnder, a member of
NTU’s board of trustees.

“There was no local or regional
centre to analyse it critically... NTU
will bring this Asian perspective to
the network.”

The Smithsonian’s interim un-
dersecretary for science, Dr John
Kress, pointed out that top-notch
scientists here and a strong re-
search infrastructure would ensure
that good science could be done.

“Partnering with NTU as a por-
tal into Asia, through Singapore, is
ideal for us,” he said.

The effort will rope in scientists
from both sides to carry out re-
search on tropical forest and ma-
rine ecology, biodiversity, climate
change, genomics, human-environ-
ment interactions and environmen-
tal change in Asia.

For instance, scientists could
learn more about coral reef resi-
lience by studying how urban reefs
in an area with heavy maritime traf-
fic, such as Singapore, compare
with pristine reefs in countries such
as Indonesia.

The data could be used to deter-
mine how to make coral reefs more
sustainable, said Associate Profes-
sor Charles Martin Rubin, the chair
of NTU’s new Asian School of the
Environment.

The school – a research institute
that trains students in areas such as
ecology, and earth and environ-

mental life sciences – is the
Smithsonian’s main partner.

The collaboration will also be
supported by the Earth Observato-
ry of Singapore, a research centre
run by NTU that studies geological
phenomena such as earthquakes,
and by the Singapore Centre on En-
vironmental Life Sciences Engineer-
ing, an NTU facility that looks at
microbes, tiny living particles invisi-
ble to the naked eye.

The landmark alliance was bro-
kered by NTU’s Prof Zehnder, who
is also the chair of its Sustainable
Earth Office and a visiting professor
at its school of biological sciences.

He told The Sunday Times that
the partnership had its beginnings
in 2012, when he was visiting the
Smithsonian Tropical Research In-
stitute in Panama, in Latin Ameri-
ca.

While there, he learnt about the
ForestGEO programme – a network
of more than 60 tropical and tem-
perate forest plots in 24 countries
being studied for function and di-
versity.

“The network was working very
well, but they had some difficulties
getting leading personalities in Asia
to run their Asia hub,” Prof Zehn-
der said.

At that time, NTU was also in dis-
cussions to set up the Asian School
of Environment, which includes an
ecology department, he added.

“So the idea to work together
was born in Panama city – we can
profit from the Smithsonian’s
know-how in ecology, and they
can profit from our position in
South-east Asia.”

While broad in scope, the re-
search projects will relate more to
forest and marine ecology – impor-
tant areas of study for Singapore,
said NTU president Bertil Anders-
son.

The study of green spaces is im-
portant so the Republic can avoid
becoming a “desert of houses”, he
said.

Marine ecology research is criti-
cal as well, considering Singapore’s
vibrant maritime industry.

Noted Prof Andersson: “Singa-
pore, with all its shipping, could
change the vegetation in the sea
dramatically, and this could have
an influence on our economy.”
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The discovery of a smooth slug snake (left) and a blackwater mud snake – species new to Singapore – shows the island still has rich ecological habitats. The
Neptune’s Cup sponge (right) , sighted in waters off its shores, was an even more startling find as the species was thought to have died out over a century ago.

Bukit Timah Nature Reserve has
well over 400 species of trees
growing in it, an “incredible
number” for an area so small,
says Dr Stuart Davies, director of
the Smithsonian’s forest
monitoring programme
ForestGEO.

The Forest Global Earth
Observatories (ForestGEO)
programme is a network of 61
tropical and temperate forest
plots in 24 countries, where
scientists examine function and
diversity. A 4ha patch of
primary rainforest in the 1.64 sq
km Bukit Timah forest is one of
the sites being studied, along
with others in countries such as
China, Malaysia and Thailand.

In Singapore, researchers
have found that a 1ha plot
within Bukit Timah Nature
Reserve, possibly the world’s
most ancient small rainforest
reserve, contains more tree
species than the whole of North
America. Scientists from the
Smithsonian and NTU’s
National Institute of Education,

who have been studying the
Bukit Timah plot for the past 23
years, have also found that the
trees there are dying faster.

Dr Shawn Lum, a lecturer at
the National Institute of
Education who has been
working with Dr Davies on the
Bukit Timah plot, said that in
general, the trees in Singapore’s
forests have a mortality rate
about 3 per cent higher than a
forest plot in Malaysia, but the
trees which do not survive are
young specimens.

“Even though the small trees
may be dying, they are being
replaced by faster-growing
smaller trees. It is interesting
that the higher mortality is
being offset by higher
recruitment,” said Dr Lum, who
is also president of the Nature
Society (Singapore).

The next step is to find out
why – a question that
researchers will hopefully
answer with help from their
counterparts in NTU’s Asian
School of the Environment.

Dr Davies also hopes to tap
NTU’s expertise at genetic
sequencing to study forest
ecology. For instance, the seraya
tree native to Singapore has a
symbiotic relationship with a
fungus called ectomycorrhiza,
which helps the tree absorb
nutrients from the ground. In
return, the tree provides the
fungus with food it makes
during photosynthesis. But as
this fungus does not produce
mushrooms often, it is hard to
detect its presence – which
makes it difficult for researchers
to learn more about it.

“With DNA technology,
however, we can find this
fungus very quickly in the roots
or in the soil,” said Dr Davies.

Under the new partnership,
he is also hoping to study more
forest plots, including those in
the Central Catchment Nature
Reserve. By doing so, more data
can be collected about the
mortality of forests here, and
how this affects the animals.
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Two years ago, the Smithsonian
Institution launched
MarineGEO – the world’s first
and only global monitoring
network of marine sites, which
complements its land-based
ForestGEO programme.

There are only four active
sites under the programme, all
of which are located in the
Americas.

But a new partnership with
Nanyang Technological
University could establish more
sites in South-east Asia, said Dr
Emmett Duffy, director of the
Smithsonian’s Tennenbaum
Marine Observatories Network,
which MarineGEO falls under.

“South-east Asia is one of the
marine biodiversity hot spots of
the world... I think that any sort
of global marine biodiversity
survey has to have an important
partnership with (the region),”
he said.

The coral triangle, which

Singapore sits just outside of, is
considered the world’s richest
treasure trove of marine life.

Details of the marine sites
that will be included under
MarineGEO have yet to be
worked out, but a number of
ongoing projects at NTU’s Earth
Observatory could dovetail
nicely with MarineGEO’s work.

Associate Professor Nathalie
Goodkin from the observatory,
for example, looks at how
corals, which can live between
400 and 600 years, serve as
indicators of climate change.

Corals record climate
similarly to how trees do it, with
semi-annual growth rings
recorded in their calcium
carbonate skeleton. As corals
grow, the ring patterns record a
year’s growth, and these rings
contain varying chemicals that
indicate the climatic conditions
at the time.

“Corals form density rings

that vary between summer and
winter, allowing us to count
back in time from the surface of
a living coral,” she explained.

“The bands allow us to look
closely at specific periods of
time to understand what the
environment was like at that
time.”

Prof Goodkin hopes that as
the number of locations being
studied in the region increases,
scientists will be able to use the
data to improve regional climate
forecasts and models.

She added: “Much of our
research requires a biological
interpretation and it is my hope
that the partnership with the
Smithsonian will increase the
number of ecologists working in
Singapore and the region.

“The more we can learn
about the ecology of reef
systems, the more we can
interpret from the coral
skeletons.”
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A cushion seastar (top) and an icon seastar found on the coast of Pulau
Hantu. South-east Asia is one of the world’s marine biodiversity hot spots.

Singapore might be known around the world for its towering
skyscrapers and shopping malls, but its nature areas are also

fast coming under focus. The Smithsonian Institution – a
complex of 19 museums and galleries, a zoo and nine research

facilities in the United States – has tied up with Nanyang
Technological University to advance tropical ecology research
in the region. The Sunday Times looks at how this collaboration
will throw light on one of the world’s least understood habitats.

‘INCREDIBLE NUMBER’ OF TREE SPECIES IN SMALL AREA SITTING JUST OUTSIDE MARINE TREASURE TROVE
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A 4ha patch of primary rainforest in the 1.64 sq km Bukit Timah forest is one of the sites being studied under the ForestGEO programme. Researchers have
found that a 1ha plot within the forest, possibly the world’s most ancient small rainforest reserve, contains more tree species than the whole of North America.

Shedding new light on
Singapore’s nature areas
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