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Abstract

Cores from E Group sections (Miocene) from the central Malay Basin have been the subject of studies to provide the basis for improved
understanding of reservoir sequences. These studies included detailed core description and dense sampling for combined
micropalaeontological and palynological analysis.

Reservoir sandstones in the cored sections were most probably deposited within river dominated shallow water deltas or sub-deltasin a
lacustrine setting. Possible present day analogues may be found in the Catatumbo River deltain Lake Maracaibo, or aternatively in the
Volgaand Ural deltas prograding into the shallow waters of the Caspian Sea.

The coals studied have been shown to be of both freshwater and brackish origin, based on the palynological and micropal aeontol ogical
content. In all cases they represent phases of drying out of much of the basin, some being correlatable regionally. They are usually underlain
by variably well-developed seat earths which show high levels of bioturbation/pedoturbation and also often contain marine to brackish
water microfaunas. As such these seat earths often represent the most saline/marine sediments in a given genetic sequence. The coals are
generally rootleted and the seat earths are pale grey in colour, indicative of soil zone leaching. Peat accumulation is invariably terminated by
aflooding event. This may be freshwater or brackish, indicated by the palaeontology and bioturbation index.

The conclusion drawn from these observationsisthat at various stages of the fill of the Malay Basin, much of the area was prone to regular

drying out, with the establishment of widespread coal forming peat. River channels formed at the same time as the peat and dissected the
area, which is thought to have been low relief, but occasionally flood events breached the channel margins and killing the peat mires, at
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least locally. Peat accumulation was brought to a close by flooding of the basin, either with fresh or brackish water. This suggests there to
have been abarrier to the basin, preventing or restricting the ingress of saline water. The presence of brackish water coals may
approximately locate the paleo-coastal belt for a given cycle and the upward change in coal character indicates increasingly freshwater
conditions. Thisin turn suggests that peat facies belts may have been migrating basin-wards during phases of falling sealevels, resulting in
the establishment of more widespread peat swamps.
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The Malay Basin is a Tertiary extensional basin located in the centre of Sundaland
the continental core of SE Asia.

It occupies the southern part of the Gulf'of Thailand, extending northwards into
the Pattani Trough and to the southeast into the adjoining e
Penyu and West Natuna basins. ARIGE \¢




INTRODUCTION

* Cores recovered from two recent wells in the ‘E’ Group,

central Malay basin, have been the subject of detailed sedimentological
and palaeontological analysis, aimed at providing a highly

detailed interpretation of depositional environments.

* Results have shed light not only on the specific sequences
but have implications for the broader understanding of the
fill to the Malay Basin

= OIL/ |SOURCE | STRUCTURAL ~
m LITHOLOGY / FACIES ROOK. | HISTORY S PEAK INVERSION (E TIME) Y
R R ) y
U MIO | =L &

South China Sea FRESHWATER SWAMS
MIXED WMANGROVE #

i FREGHWATER SWAMP
= = o {1 [ & - - = . MANGROVE SWAMP
HIGH ENERGY SUBTIDAL
E estuany 7

SUBTIDAL - COAST.
COALS / CARB. S

LEGEND:

LOWER
MIOCENE

B
THERMAL

SUBSIDENCE

MARINE AND DELTA PENINSULAR
FRONT SANDS INE MALAYSIA

COASTAL PLAIN AND

D OFFSHORE SHALES

w
=
F
T
o
w
=
T
=
2]
>
S

LACUSTRINE SHALES

ALLUVIAL FAN/ALLUVIAL
PLAIN SEDIMENTS




E GROUP REPRESENTATIVE SECTION

SME COAL (Top of E Group)

sRepeated cycles defined by coal horizons

15 + coals present in type well but up to
30 present in other sections

spDuration of: E group uncertain, maybe 1.5 My
sApproximate cycle duration hard to determine
s 2 Relationship between ‘sequence boundaries *

Ssystems tracts; interpreted coastalionlaps
and coalsis notconsistent:
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THE CORED SECTIONS
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s Two cored sections from the upper part of the E Group
» Well 1 penetrates the SME coal
s Well's'penetrates the underlying 3 coals, of which'the
topmost is discussed. ARIGAL OV

* Core recoyvery is 10090







WELL 1 BIOFACIES

ZSamples
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e Dense sampling over: the coalland adjacentinteryais.
o VoSt marine sectionis the seat earti; foraminifera present.

o IMiangroyve pollentpresentinithe seat earthandiower part oficoal oed: o
o [Viaun coal conteins predominantly lacustrine and riverine forms. - O

o' Sectionis predominantiy low:salinity




WELL 2 CORED SECTION LITHOFACIES

Driller's depth
(m)

Biostratigraphic samples

------

156058

 Coal capped thick sequence which becomes sandier upwards.

» Minimal bioturbation except beneath the coal:

o Sandstones generally developed as single event beds: s v
*No beach deposit between lagoonal mudstones and O
mangrove peat.




WELL 2 BIOFACIES

Dinoflagellate Cysts BackMangrove m Riparian&Coastal
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% of Sepat FyW. BackMangrove

¥ of Sepat Mg Mangrowve

=
=
2
o
£
=
r}

o Highlights the 6CCUrrence ofimarine signaturesinitne seat eart:

s [COWer coal snows some manneinfituence:
o Changesin mangroye polientandifresnwaterindicatorlevels refiectthe

complex nature ofithe parent peat ARIGAL :V




L ACUSTRINE DELTAS

 Dominance of coarsening upward sequences of event beds
suggests widespread development of subagueous mouthbars or

small scale deltas.

» Mouthbars prograded into a largely freshwater to slightly
brackish body of water.
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Potential Partial Analogue, Volga delta
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LAKE MARACAIBWLA/

* Large body of fresh to slightly brackish water

* Restricted connection to Caribbean

 Shallow, less than 25 metres over most of its area
* Large freshwater influx

* River dominated birds foot delta




IMPLICATIONS FOR BASIN CHARACTERISTICS
_—

* Dominance of non-marine sequences requires a physical barrier to the basin,
preventing ingress of saline water.

* Dominance of non-saline sequences precludes tidal influence

 Barrier may be tectonic in origin or relate to cyclical changes in sea level in
the proto S China Sea.
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STRATIGRAPHIC MODEL FOR MALAY BASIN'E GROUP

Relative base levels in
basin and S China Sea

Schematic
palaeogeography

Base level
change in
S China sea

Stratigraphic
evolution

Saline
Flooding

*Maximum connection to open sea.

*Brackish to freshwater faunas

*Possible tidal influence

*Infill of incised alleys and drowned river valleys
*Minor freshwater influence.

*No significant development of widespread reservoirs.

*Backwards migration of the coastal system, with the
plugging of connections to the open sea., possibly by
barrier systems formed due to long shore drift.

*A freshwater or brackish lake develops over much of the
basin area.

*Fluvially influenced dendritic deltas rapidly prograde across
much of the basin.

*Reservoirs may be developed in the deltas or in shoreline
systems, depending on the extent of marine connection.

*Drop in water levels results in basinward migration
of the coastal belt.

* Incised valleys feeding from basin margins and
axially along the basin.

* With migration of the coastal belt, mangrove
derived peats may be overlain by freshwater peats .
* These will be diachronous, younging to the SE.

* Peat formation will continue after the lowstand
maximum during transgression




COASTLINE ‘HEALING, SOUTH CHINA SEA
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THE CORED SECTIONS

ey ‘D”Group
" SME Coal, Well 1
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5 Well 2 Coal
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» Two cored sections from the upper part of the E Group
» Well 1 penetrates the SME coal
s Well's'penetrates the underlying 3 coals, of which'the

topmost is discussed. ARIGAL :V

* Core recoyvery is 10090




INTERVAL
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o Sharp base to conglomerate; not 0lVIoUSIY
EroSIVE.

o Containsywide variety oficlast typesand clast
Sizes. NO opvious extra-hasinal clasts

s Chaoticfabric:

s Presence ofimarine algal sporesianc
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s Sharp top; OVeEriaimoy coal Noro0ts:




WELL 2 BIOFACIES
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 Highlight the occurrence ofimarine signatures in thevasal seat eart.

s [COoWer: coal shows brackish/mangrove sighature reducing upwards.

s Upper coalinasmnomarinessignel e

s Conglomeratercontains mp<ofimearine andfresnwatersigneis ARIGAL 5




Possible interpretations of the conglomeraticinterval

Raised mire
Overbank
flooding
= \\\‘}' X SRR st
) Catastrophic wave.ﬁ AN v 2 Event bed deposited in backshore
e T2 \ \ areas, kills off the peat Cat astrophi C
- wave

Eroded muddy shoreline and
- Underlying lacustrine sediments

» The presence of tsunami deposits locates the palaeo-shoreline to within a few km.
and most probably indicates an'open connection to the SIChina Sea, consistent with
the suggested model for sequence development.
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CONCLUDING COMMENTS-—

s

*Detailed biofacies analysis linked with careful sedimentological observation has
proved to be a powerful tool in providing a better understanding of the

complex environments and changes in environments within the

Malay Basin E Group sequence.

» The availability of cored sections has been vital to this analysis

 This improved understanding reflects on both Iocal environments of deposition,
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