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GEOLOGICAL MAP OF SINGAPORE

Singapore’s natural deposits are classified under 10 i i In ing age, they are outlined with their

istic rock or i types.
1. Sajahat Formation: quartzite, argillite
2. Gombak norite: gabbro
3. Palaeozoic Volcanics: tuff
4. Bukit Timah Granite: granite

5. Jurong F i reddish grey fossil-rich and shale, fossil-rich li siltstone,
conglomerate
6. Fort Canning Boulder Bed: hard red and white sandy silty clay ining many

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 brownish muddy sand, loose light grey to white sand, peaty 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.
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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

=

&
i

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




Murai
Schist

strongly cleaved and sheared facies of
the Jurong Formation

poorly lithified £, to md. muddy sandstone
minor conglomerate and gritty sandstone

pale grey cross-bedded £ sandstone
and mudstone

minar thin coal seams

(yielded Jurassic fossils)

polymictic conglomerate and
crogs-bedded usually c
sandstone

grey fogsiliferous limestone with
solution cavities
minor marble and dolomite

dark grey fossiliferous tuffaceous
mudstone and f. to md. tuffaceous
sandstone

minor spilite, chert, tuff, and volcanic

roundstone polymictic conglomerate and
sandstone

minor gritty sandstone, black shale, tuff,
spilite, and chert

reddish purplish mudstone
and f. sandstone

rinor shale, conglomerate,
and tuff

PWD (1976), DSTA (2009)

JURONG FORMATION
STRATIGRAPHY

I Jurassic
Upper
F.)p . Pasir Panjang
Triassic member
iy
5
Bukit Resam
member
I.
=2 Redding ? Guhong Pulai
N 1 Member
e & Christensen (1999)
2 dark green rhyodacitic tuff, minor andesite and agglomerate

Main Range
Granite Block

Active Uplift

Principle Source
of Sediment

Active Basin Subsidance

Slow Uplitt

Bukit Timah
Granite Block

Std

S, John Faciss

Late slage delta top clastics and fara delta turbites

]

AC

Ayer Chawan Facies

Coaree to fine clasic delta deposits, assovialed with pulsatory uplift

RN

Rimau/Jong Facies

GCoarse claslic deltaffanglamerates, associated with active uplit

PL

Pandan Limestone

Stabla bagin, calcareous deposit

Queenstown Facles

Stable basin, calcareous siltstona/mudstone deposits

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




south west north east

Pasir Panjang
member

Bukit Resam
member

G. Pulai member

FACIES CHANGES FROM SOUTH WEST TO NORTH EAST

JURONG FORMATION

IDEAS FOR FUTURE INVESTIGATIONS

conduct a literature and material search for the Jurassic fossils from
Mt. Guthrie

investigate the status of Tengah as a facies

investigate the occurrences of the Gunong Pulau member, the Paleozic
Volcanics, and the Sajahat underlying the Jurong Formation

investigate the contents of Mt Faber and Kent Ridge

evaluate the stratigraphy after Redding & Christensen (1999)
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Rigid Block

Uplift with Outward Spreading
High Angle with Low Angle
Thrust Faulting Thrust Faulting

UPLIFT OF THE JURONG FORMATION BASIN
(after Redding & Christensen, 1999)

unfractured sandstone

unfractured guartzite

unstratified, hard sandy rmud
rottled deep red or red and white
or red, yellow, and white

JURONG FORMATION

FORT CANNING BOULDER BED - GEOLOGIC SETTING




FORT CANNING BOULDER BED

IDEAS FOR FUTURE INVESTIGATION

confirm the absence of outcrops

Inferred Pasition of
Aaub-Bantong Suture
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AGE OF CENOZOIC SEDIMENTS

o]
6000 v. Holocene m
12000 y.
] K
Upper
Pleistocene w
HC
126000 y.
Early Middle g
Pleistocene
. 4 v —
QUATERNARY | Pleistocene | Middle Widdle Middle [
Pleistocene Pleistocene
——500000 y, —— 4+—
Late Middle Gl
Pleistocene
768000 y.
OA
Lower
Pleistocene
26 my.
Neogene
23 m.y.
TERTIARY
Paleogene
85 m.y. | |
QA i Alluvium HC Huat Choe Formation K Kallang Formation T Tekong Formation

Arna Keng Fault

Nee Soon Fault

HC

DISTRIBUTION
OF
% CENOZOIC SEDIMENTS
Oo Q ‘ o T  Tekong Formation
b \ K Kallang Formation

HC Huat Choe Formation
D OA 0ld Alluvium




DISTRIBUTION -
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A\ THE OLD ALLUVIUM

OLD
ALLUVIUM -
GEOLOGICAL
SETTING

granite-wash subrounded quartz pebbles mud muddy gravelly sand

BEDOK -TAMPINES CHANGI

BUKIT TIMAH
GRANITE

Nee Soon Fault




OLD ALLUVIUM

IDEAS FOR FUTURE INVESTIGATIONS

investigate the formation that lies in the northwest Singapore
investigate the formation for peat and marine sediments

assess its age with carbon dating on peat and fossil
identification from fossils in marine sediments.

o a’s RO HUAT CHOE FORMATION
- GEOLOGICAL SETTING

plant remains shells kaolin clay

JURONG FORMATION




HUAT CHOE FORMATION

IDEAS FOR FUTURE INVESTIGATION

date the formation

R % DISTRIBUTION
o OF
3 Q A S KALLANG FORMATION
o ¥
o b
-]




g HORIZONTAL &
KCI.L»I\?FWH&"W VERTICAL
DISTRIBUTION
OF THE

CONTENTS RIS KALLANG
K - beach deposit of clean sand [ titoral Membar (KLF1 FORMATION

Kt - mangrove deposit of blackish organic mud B Tenstions Member e B
[ Ka - river deposit of muddy sand BB Atvial Member 1,F1,52,1)
E= Km - marine deposit of bluish grey clay B2 Upper Marine Membe: (tm F1)
weathersd crust ot Lower Manne member [T weathered Marine Member (€m,71)|
B3 Kim - marine deposit of bluish grey clay)

MEMBERS

After Bird, et al (2003)

“al ang Fermation

E= Lower Marire Member (kim, F 2}
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Y I e DEPOSITION
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KALLANG
Last Glacial Maximum
s | FORMATION
WAD?DD BP 85000 20000 BO00 o M E M B E RS
1 1 1 1
== e Imerglama\: T Glacial t t i
Flandrian Trangression  Climatic Optimum

KALLANG FORMATION

IDEAS FOR FUTURE INVESTIGATION

investigate its extent offshore to establish Quarternary sea level changes

* EOS with BCA and LTA will analyse pistion samples obtained from
bore hole sunk into the Lower Kallang Marine Member to investigate
climatic changes since the late Middle Pliestocene.




Tekong
Formation -
Geological
Setting

wood fragments peat
fine brown sand

shells

sea level

Older Formations

TEKONG FORMATION

IDEAS FOR FUTURE INVESTIGATIONS

Is the Tekong a piece of the Kallang Formation?
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