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Land = 704 sq km (22% reclaimed)
Population = 5.31 m (3.29 m citizens)
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Challenges of
Urban Living
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Small Country but EXCELLENT Showcase for a
Sustainable City ?
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STRATEGIES FOR SUSTAINABLE GROWTH

ﬁ : A LIVELY AND LIVEABLE SINGAPORE:
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Always a Balancing Act
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Managing Ground Water

Nee Soon Swamp
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Comprehensive Marine Biodiversity Survey
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SpBCI G'S n Our Wa ter s popular as food and the often be seen in tidal pools on

with life, and scientists are just begin-
ning to catalogue uniquely Singaporean
species.

More than 10,000 specimens were discov-
ered during the Singapore Marine Biodiversity
Workshop at Pulau Ubin between Oct 15 and
Nov 2 last year.

The specimens were found in waters
around Pulau Ubin, mostly from the East Jo-
hor Strait. Some were also found in waters in
the West Johor Strait.

Of the new discoveries, Dr Tan Koh Siang
of the Tropical Marine Science Institute at the
National University of Singapore (NUS) said:

THE waters off Pulau Ubin are teeming

“We are certainly excited about the speci-
mens we have collected since quite a few are
either new records for Singapore, or are
‘re-discovered’ after many decades.

“Some may eventually prove to be new
science. ”

About 200 participants were involved in
the recent expedition, which was led by the
National Parks Board (NParks) and NUS. The
participants included 20 scientists from 10
countries, local scientists, conservation offic-
ers and volunteers.

The expedition to collect these never-be-
fore seen creatures was part of the Compre-
hensive Marine Biodiversity Survey, which

DISGOVERY

began in 2010 and is led by NParks.

The five-year study is supported by univer-
sities, non-governmental organisations and a
small team of volunteers.

The average depth of the Johor Straits
ranges from 5m to 20m, and the creatures
discovered, which live in a variety of habitats,
were collected from the intertidal shore or
dredged from the seabed.

In response to The New Paper's queries
about the 12 new discoveries featured here,
Dr Tan said: “They remain undetermined and
have no assigned scientific names at the
moment.” ~ Audrey Tan

SMALL CLAM

This small animal belongs

to a unique group of bivalves

that have extended their skin
to cover the shell. The skin
bears club-like protrusions
that may have a deterrent
function against predators.

New Paper-1 Jan 2013

Sauip

type found in Pulau

Ubin waters is edible.

Crustaceans include familiar creatures like
crabs, crayfish and shrimps. They are mostly
free-living aquatic animals, but some are
terrestrial, living in either marine or freshwater

SEA SPIDER
Sea spiders are not
related to true spiders. They
are found across the tropics
to the poles. There are more
than 1,300 known species,
ranging in size from 1mm to
over 90 cm in some deep

‘water species.

CRUSTACEAN

environments.

MARINE FLATWORM
The flatworms are bilaterians,
‘which means they have
bilateral symmetry. But unlike

mudflats, mangroves and
coral reefs.
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MARINE BRISTLE WORM

Bristle worms are

mostly marine. They are

segmented worms,

generally less than 10cm

long. Its iridescent skin

VOLUTE SNAIL
A family of predatory sea
snails that are 9mm to more
than 50cm long. Some
species are harvested as
food in Malaysia and
Singapore. They feed on
other molluscs like clams
and snails.

surface can be seen in
this photograph.

BRITTLESTAR N
Brittlestars are related to.

starfish, and grow between
1cm and 10cm long. They
crawl beneath the surface of
the seabed using flexible
arms. They are scavengers
that feed on organic particles

OF THE TROPICAL
MARINE SCIENCE
INSTITUTE
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SEA ANEMONE
ON CRAB
Sea anemones are a

group of water-dwelling, \

STONEFISH y
Stonefishes have

/ venomous spines that
can inflict a lot of pain

—
SEACUCUMBER
Seacucumbersare 53
marine animals with

MANTIS SHRIMP
(Tail of Mantis Shrimp)

g ~ Mantis shrimps are f spines or spicules Py
predatory animals. In this marine crustaceans. embedded i their skin “;:I:ﬂ::.:;:fs’?rﬁ; ;arl:l
case, itis likely that the Some species can and an elongated body 5

very common in
Singapore waters, both

. inthe Johor and
Singapore Straits.

sea anemone and the
crab have a

mutually-beneficial

relationship.

exceed 30cm long. They
are common animals
around Pulau Ubin.

containing a single,
branched gonad. They
are found on the sea
floor worldwide.
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NEW SPECIES ...
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EVEN IN PRESENT DAY SINGAPORE
Parathelphusa reticulata



Dealing with
invasives ....

science. THE STRAITS TIMES SATURDAY, NOVEMBER 6 2010 passca

SCIENTIFIC NAME | ® Very gregarious
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HARMFUL EFFECTS
OF ALIEN SPECIE

The ‘attack’ of exotic flora and fauna

S0me are conce!
that alien species may
threaten native species

1 By VICTORIA VAUGHAN




Dangerous
aliens lurk
in the waters
of Singapore

Dangerous aliens lurk in waters of $'pore A strange case .....

“If you order 20 fish, they can get ~ “These fish are nasty..People have
~ them for you within a week. That's  had limbs amputated because of
how plentiful they are.” stingray injuri

Motoro Freshwater Stingray
(Potamotrygon motoro)




SMALL-CLAWED OTTER
10/10/2008; SBWR, SINGAPORE, K C TSANG
-

Human — Animal Conflicts




Roadkills etc.




Managing Extant Native and Dealing with Alien species ...
balancing act



Environmental Impact Assessment

on Central Catchment Nature

Reserve for the Proposed Cross

Island Line

SITE INVESTIGATION ENVIRONMENTAL IMPACT
AssesSMENT ReporT — VoLume |

01 February 2016

Transparency:

EIA Report is
now a a public
document
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PLANNING AHEAD . | 503

The birth rate of Singaporeans is falling, and the population is ageing at the same time.
In the past three weeks, the Government announced a slew of measures to tackle the country’s
population problems, including a White Paper on the issue.
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THE

SINGAPORE
RED DATA BOOK

THREATENED
PLANTS & ANIMALS
OF SINGAPORE

SECOND EDITION

e The
SINGAPORE
RED BOOK

Written by men and
women to guide ....
Ironies of the
double edged sword
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Mission --- Biodiversity and Conservation Research, and
National Depository
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SCIENCE

Ever tightening Laws



Nagoya Protocol 2010

WHEN THE SCIENTIST IS THE CRIMINAL —
Basic Science Under Threat

In an age when so many things (science included) are global,
CBD laws contribute to the difficulty in doing good science



CBD versus
Basic Research?

What do the taxonomists do?

“The great tragedies of history
occur not when right confronts
wrong, but when two rights
confront each other.”

Henry Kissinger



COMMODITISATION
OF SCIENCE




The Nature of Market Forces:
where Science is a commodity and
Education just a transaction

Lawrence Busch

Knowledge
for Sale




An Unhealthy Obsession with Ranking
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WHAT RESEARCH SHOULD WE DQO?

Basic Science Applied Science

High-Impact Science

National Science Data Science
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Prioritising, measuring and

. benchmarking per se'is not bad ...
‘ But we must not go too far !
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NG TERM NEEDS, i
SHORT TERM DELIVERABLES(-




In science and research

NOT ALL THINGS THAT COUNT CAN BE COUNTED

What ARE we measuring ?



Education and Science

| thought science was supposed to be curiosity
driven ...

And university professors are supposed to be
training minds

Forgive me for my naivity



What is the Future we want?
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