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GEOLOGICAL MAP OF SINGAPORE

Singapore’s natural deposits are classified under 1
characteristic rock or sediment types.

1. Sajahat Formation: quartzite, argillite

2. Gombak norite: gabbro

3. Palaeozoic Volcanics: tuff

4. Bukit Timah Granite: granite

5. Jurong Formation: reddish mudstone, grey fossil-
conglomerate

6. Fort Canning Boulder Bed: hard red and white sa
7. 0ld Alluvium: dense muddy sand/gravel

8. Huat Choe Formation: firm white kaolin clay

9. Tekong Formation: loose pebbly sand

10. Kallang Formation: soft grey clay, loose browni

0 geological formations. In decreasing age, they a  re outlined with their

rich mudstone and shale, fossil-rich limestone, sil tstone, sandstone,

ndy silty clay containing many sandstone boulders

sh muddy sand, loose light grey to white sand, peat  y clay.




GEOLOGY is an observation
science and not an experimental
science

... like CRIME DETECTION.

A geologist gathers facts from observations

... and then makes inferences on
what had happened in the past.




INFERENCES have two interesting
properties ...

1. an unobserved fact can invalidate them

2. they are never certain

"Site investigation did not detect any faults
but there is a high chance of faulted material
in the project area."”

INFERENCES are never certain
.. but they are more valuable than facts




OBSERVATIONS
are
fundamental to Geology
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WHEN INFORMATION ends ...

IMAGINATION begins.

TOWARDS THE 1976 PWD REPORT ON THE
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ACCOUNTS ON SINGAPORE'S GEOLOGY

Jack, W. 1822
Crawford, J 1824
Low, J 1847
Logan 1851

Scrivenor, J.B. 1924
Alexander, F.E.S. 1950
Mainguy 1968

PWD 1976

DSTA 2009
BCA 20157

DSTA'S 2009 GEOLOGY OF SINGAPORE (2ND EDITION)
is the UPDATE to
PWD'S 1976 GEOLOGY OF SINGAPORE

describes the Pandan facies in the Jurong Formation

relates the manner of deposition of the Jurong Formation

relates the manner of uplift of the Jurong Formation
describes the Fort Canning Boulder Bed

references literature on Singapore's geology since 1976

presents the engineering properties of Singapore's major rock types




MALAYA is West Malaysia.
East/ West MALAYA is the eastern /
western half of West Malaysia.

SINGAPORE ISLAND is the biggest
island in Singapore.

MALAY PENINSULA is Malaya and
Singapore.
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PALEOZOIC

542 - 251 m.y.

THE AGE OF LIFE

THE FIRST VERTEBRATES
THE FIRST LAND PLANTS
THE FIRST FISHES

THE FIRST INSECTS

THE FIRST PLANTS

THE FIRST REPTILES

THE FIRST INSECTS

[ Present

CENOZOIC

65 m.y.

MESOZOIC

251 m.y.
Y Sibumasu and East Malaya collided and sutured

sibumasu block drifted from Gondwanaland
Upper ? ?
PALEOZOIC

East Malaya block drifted from Gondwanaland

Lower
PALEOZOIC
Gombak
Norite Sajahat

Paleozoic
Volcanics

541 m.y.
Supercontinent Pannotia broke up - Gondwanaland formed

AGE OF SINGAPORE'S PALEOZOIC ROCKS




°b Q 93 " - Paleozoic Volcanics
b ® - Gombak Norite

Q
D - Sajahat

DISTRIBUTION OF SINGAPORE'S PALEOZOIC ROCKS

dolerite dike

microgranite dike /

ORIGIN?

noritic gabbro ophiolites

a dark mafic
ignenus rock

small basic plutonic intrugions

roots of basic volcanoes

S

Bukit Timah

=

&
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Jurong

Formation Granite

GOMBAK NORITE - GEOLOGICAL
SETTING




GOMBAK NORITE
IDEAS FOR FUTURE INVESTIGATION

obtain a potassium : argon date

defines its shape and dimensions

investigate its occurrences at Pulau Ubin

SAJAHAT PALEOZOIC VOLCANICS
tightly folded metamorphosed sanstane, probably flat-lying to gently folded
quartzite, and sheared argillite with well- agglomeratic tuff and andestic tuff

developed cleavage

sandstone argillite guartzite agolomeratic tuff andesitic tuff

west PULAU TEKONG east

SAJAHAT AND PALEOZOIC VOLCANICS -
GEOLOGICAL SETTING




Jurong Formation

S~ Old Alluvium

Bukit Timah Granite

- Paleozoic Volcanics
- Sajahat

OCCURRENCES OF SAJAHAT AND PALEOZOIC VOLCANICS
ON SINGAPORE ISLAND

SAJAHAT and PALEOZOIC VOLCANICS
IDEAS FOR FUTURE INVESTIGATIONS

date the Sajahat Formation
define their contact relationship in east Pulau Tekong

investigate their occurrences under the Old Alluvium and the Jurong
Formation and on the Bukit Timah Granite as roof pendants




MESOZOIC

251 -65 m.y.

THE AGE OF REPTILES
FLOWERING PLANTS ARRIVED

65 m.y.

KIT Extinction Event

U;_)per C_retaceous | Seduku Granite
Woyla block collided with sutured Sibumasu - East Malaya block

1Momy, —— — — —— — — — — |
Lower Cretaceous
145 m.y.
Upper Jurassic
w61tmy ————————— - — — e ——— ——
Middle Jurassic
76my. — - — - —————— .} | ____. —
Lower Jurassic Fort
201 m.y. - - - - — - Canning
SE Asia block collided with China - Indonisian Orogeny Jurong Boulder
Upper Triassic Formation Bed
235my-———————— - ———— e ———  — —— - — ===
Middle Triassic

2A5my. - — — — -

Lower Triassic Bukit
Timah 9 Gunong Pulai
Granite member

251 m.y.- sibumasu and East Malaya collided and sutured

P/T extinction Event

AGE OF SINGAPORE'S MESOZOIC ROCKS




| $G| seduku Granite
Fort Canning Boulder Bed

Jurong Formation
Bukit Timah Granite

°®
> DISTRIBUTION OF SINGAPORE'S
g MESOZOIC ROCKS

CENTRAL SPORE GRANITE PULAU UBIN GRANITE

not metamorphosed metamorphosed
usual amounts of bidtite and hornblende maore hornblende and hiotite
mineralised

no mineralization

dolerite

pink parphyritic granite
microgranite lamprophyre dolerite

lamprophyre microgranite

granodiorite

enclave material globular material

BUKIT TIMAH GRANITE AND _
SEDUKU GRANITE - GEOLOGICAL Seduku Granite
SETTINGS Bukit Timah Granite




BUKIT TIMAH GRANITE AND SEDUKU GRANITE

IDEAS FOR FUTURE INVESTIGATIONS

date Pulau Ubin Granite

investigate the enclaved dikes and globular inclusions in
the Pulau Ubin Granite
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DISTRIBUTION OF THE JURONG FORMATION FACIES

Jong
Queenstown




Active Uplift

/1\ /I Prineiple Source

; Active Basin Subsidence
of Sediment

Slow Uplitt

Main Range

Granite Black Bukit Timah

Granite Block

Std | St. John Facies Late slage delta top clastics and fara delta turbites
AC | Ayer Chawan Fecies | Coaree bo fine clasic delta depasits, associaled with puisatory uplift

RA | RimaufJong Facies GCoarse claslic deltaffanglamerates, associated with active uplit

PL | Pandan Limestone Stabla bagin, calcareous deposit

Q Queenstown Facies | Stable basin, calcareous sittstona/mudstone deposits

DEPOSITION OF JURONG FACIES (after Redding & Christensen, 1999)





































