Nevertheless, | persist in the claim that cratons, their margins, “Water flows downhill”

and their interior basins “do not just lie there” passively G.P. Allen
waiting to be encroached upon by rising sea levels
or laid bare to erosion as sea levels fall. ....and the sediment supply with it as well

Students and practitioners of sequence stratigraphy are,
for the better or worse,
recorders and interpreters of tectonic evolution.

L.L. Sloss “Forty years of sequence stratigraphy”
Geological Society of America Bulletin, v. 100. p. 1661-1665, Nov. 1988

Sedimentary environment and associated facies

Irfan Cibaj

Total Indonesie
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Earth physiography - distribution of continental shelves — narrow pericontinental shelves rimming the continents.
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Two thirds water one third land
Many types of environment can be observed
They are conditioned by :
- physiography of the area
- latitude
- climatic conditions
clastic input in the system
- the fluid dynamics etc.
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x10 to >1 00r|l|
|

3- Reference, date, place

Many types of environment can be observed in the shelf
They are conditioned by :
- the fluid dynamics
- physiography of the basin
- latitude
- climatic conditions
- clastic input in the system etc.
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Shelf break
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3- Reference, date, place

Many types of environment can be observed in the shelf
They are conditioned by :
- the fluid dynamics
- physiography of the basin
- latitude
- climatic conditions
- clastic input in the system etc.
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Delta front offlap

Shelf break
A4 N /
Delta plain Delta front Prodelta shelf
x10 to >100n1|
|

Many types of environment can be observed in the shelf
They are conditioned by :
- the fluid dynamics
- physiography of the basin
- latitude

- climatic conditions .
- clastic input in the system etc.
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Delta front offlap

Shelf break
v N /
/
Slope 1000 - 2000 m
Delta plain Delta front Prodelta shelf
x10 to >100n1|
|

Many types of environment can be observed in the shelf
They are conditioned by :
- the fluid dynamics
- physiography of the basin
- latitude

- climatic conditions
- clastic input in the system etc.
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Delta front offlap

Shelf break
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/

Slope 1000 - 2000 m

Delta plain Delta front Prodelta shelf

x10 to >1 00n1|
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Difference of 2 orders of magnitude

Many types of environment can be observed in the shelf
They are conditioned by :
- the fluid dynamics
- physiography of the basin
- latitude

- climatic conditions
- clastic input in the system etc.
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NIVEAUX MOYENS DES MAUTES ET BASSES MERS

LIMITE D'ACTION DES VAGUES PERMANENTES

LIMITE D'ACTION DES VAGUES DE TEMPETES

’ RUPTURE DU
PLATEAU CONTINENTAL

v
’
OFFSHORE
INFERIEUR OFFSHORE SUPERELR SHOREFACE
Many types of environment can be observed in the shelf
They are conditioned by :
- the fluid dynamics
- physiography of the basin
- latitude
- climatic conditions
- clastic input in the system etc. -~
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| Distribution of continental shelf in East and South East Asia.

COU3|L‘ maps
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wide shelf areas around land
deepest oceanic trenches on planet earth
highest mountains on planet earth

5- Reference, date, place extremely complicated tectonic plate movements
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From the mountains ....
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... through the rivers ....
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Meandering belt : Lena river \J
(photo taken from the plane 10 000 m high)
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... to the sea

The extraordinary trip of a quartz
grain in its beautiful story of becoming

oil and gas bearing reservoir
N UAL

Drainage basin of Lena river in
east Siberia and its delta
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Brahmaputra delta,
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Huge amount of very raw clastic material is drained from Himalayas to the ocean through a very short distance.
The shelf is 200 km wide and a canyon drains turbidite material to the deep basin.
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GOUSlC maps Indus fan around 2000 km long
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Indus fan around 2000 km long
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Indus fan around 2000 km long
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kam river, the longest river of Indonesia. Makasar strait
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Jawa sea and south China sea — a huge shelf area in between many micro plates
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What is a Delta?

DELTA FRONT

PRODELTA

SCHEMATIC MORPHOLOGY OF AN IDEALISED
ACTIVE DELTA SYSTEM

(From Allen & Mercier, 1988)
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15- Reference, date, place

Fluvial dominated delta: Mississippi
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Fluvial dominated delta: northeast Java

15- Reference, date, place

Fluvial dominated delta: Mississippi

ToTrAaL
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16 - Reference, date, place
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Fluvial dominated delta: Yellow River, northeast China

Fluvial dominated delta: Volga, Caspian sea
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17 - Reference, date, place

Wave dominated deltas

Southeast Adriatic coast, Albania
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Jalan Sentosa, Samarinda — outcrop example of a complete deltaic cycle
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Exemples of individual deltaic cycles from the GR logs
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Fossil deltaic cycles as recorded in rocks
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Outcrop example of stacked individual deltaic cycles
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Aerial view of the mouth bar 2 deposited in the delta front
under 2 — 5 m of water depth. It emerges during the lowest tides.
The emerged part can reach many kilometers in extension.
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Shale silt
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Fine to medium
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Very fine sands
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Distal part of the mouth bar

Proximal part of the mouth bar
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Yangtze river — one of the giant rivers of the world
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Many environments in the continent, many environments in the shelf
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Yangtze river

Google maps
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| Intense human activity associates with the natural processes @
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Yangtze river

Google maps | (e

|Contrasting relief created by the tectonic activity as well as sedimentary processesl

25- Reference, date, place TorAau
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CO()SIC maps Yangtze river and estuary
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Estuary 200 km long, 20 km wide — huge area of a very prolific life forms, i
Dominated by tide dynamics
— rapid changes of water salinity, mixture of salt water and fresh water
diurnal or semidiurnal change of water flow
rapid changes of temperature
27 - Reference, da Note the contrast with the shelf in the sea.
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East China sea .
Google maps ——r

The shelf dominated by storms and eventually tides
Note sand bars parallel with the coast
28 - Reference, date, place
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' Hutunan village outcrop — prograding shelf parasequence
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Sandstone sedimentary facies

Bioturbated sands

Hummocky

cross-stratification

<| Storm sequence}

Lo

Scouring surface with clasts on tp of it >

e N -

Intrepretation of sedimentary environment :

storm and wave dominated shelf

Laminated to massive, medium to coarse-grained sands

Friday, 7 October 2011



31 - Reference, date, place

Bioturbated sands

Hummocky

cross-stratification

4—-| Storm sequence

Scouring surface with clasts on top of it

TorAaL
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3453.70 §
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Stacking pattern of sediments

Bloturbated top carbonate rlch in macroforam|n|fera |

Intrepretation of stacking pattern :

Prograding 5t order shallow marine parassequence
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Stop 3 — Sungai Kunjang — shelf parasequences

Offshore shales
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Prograding shelf parasequence (scale 1.5 m)
A — General view; note thick marine shales
B — detailed view of coarsening and thickening

upwards sandstones,

C — transgressive carbonates rich in macroforaminifera
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- Vietnam East coast
Google maps

Googe - Inadery D001 TerraMetrios, Map dals 90011 O

Dominating North to South current creates littoral barriers and lagoons

36- Reference, date, place
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Vietnam East coast

Search M s

Google maps

Dominating North to South current creates littoral barriers and lagoons

37 - Reference, date, place
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Vietnam East coast

Search Maps

Google maps

Dominating North to South current creates littoral barriers and lagoons
Almost closed lagoon. Tidal inlet. Microenvironmet isolated from the open sea.

38- Reference, date, place
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~ Vietnam East coast
Google maps Sewch Mags )

Dominating North to South current creates littoral barriers and lagoons
Totally closed lagoon. No communication with the sea.

39- Reference, date, place
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~ Vietnam East coast
Google maps

Dominating North to South current creates littoral barriers and lagoons
Complicated physiographic pattern of lagoons, river flow and littoral barrier.

40 - Reference, date, place
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~ Vietnam East coast
Google maps

92011 Googe - Inagery 92011 :.;,;::n Cres '3“'»}' ecEye - Terms of Use
Dominating North to South current creates littoral barriers and lagoons
Complicated physiographic pattern of lagoons, river flow and littoral barrier.
Is the water salty, brackish or fresh.?
Is it a sea basin, a lagoon or a river?

41 - Reference, date, place
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Vietnam East coast .
Google maps —r—

Dominating North to South current creates littoral barriers and lagoons
Initial stage of littoral barrier formation

42 - Reference, date, place
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East China sea

Search Maps

Google maps

h01 1 Google - Imagery 92011 Terrahetrics, Map dats B0011 Europs Technakgees  Magabx: , S

Complicating pattern of water flow, salinity distribution, temperature distribution, tidal direction and sediments distribution.
Extreme changes in water depth, from 100 to 10 000 m, in a space of 2000 km
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COUSIC maps

Note the complicated physiographic shape of the coast
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COUSIC maps
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Narrow shelf, canyon and complicated pattern of deep sea sediments distribution.
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East Korea coast

Google maps
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Narrow shelf, canyon and complicated pattern of deep sea sediments distribution.
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Outcrop 3 : Bukit Pinang village — slope turbidites

48 - Reference, date, place
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Tc — current ripples
Ta — massive
Sharp base
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Outcrop 3

Sand bes nd mass flow, slope turbidites

Mass flow in a channel. Note the erosive base of hechannel
7 October 2011
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Figure 7a
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