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251-246.5My Lower Triassic Plate Reconstruction
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Extinct Upper Permian
Oceanic Ridge

246.5-229My Middle to Upper Triassic Plate Reconstruction
Pre-rift phase (246.5S-229S_TRC1)

Upper T.playfordii to S.speciosus Zones
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229My Carnian Plate Reconstruction
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229-210Ma Norian Plate Reconstruction
Pre-rift phase (TRC1 - TRR) M.crenulatus Zone
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PANTHALASSA

MESOTETHYS OCEAN

Onset of Mangkalihat break-up–Synrift phase (TRR-JH)
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Western Australia 
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205-197My Hettangian Plate Reconstruction
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197-160My Lower to Middle Jurassic Plate Reconstruction
Thermal subsidence phase followed by pre-rift phase (197T_JS to 160T_JC)

Upper C.torosa to W.indotata Zones
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Lower to Middle Jurassic  Palaeogeography
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Extinct L-M Jurassic
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Oxfordian Palaeogeography - JO (157my)
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154My Upper Oxfordian plate reconstruction
Lower W.clathrata

Extinct Oxfordian
Oceanic Ridge-M26

Extinct oceanic ridge

Failed Rift Arm

Active oceanic ridge

Plate collision

SIKULEH/
WEST SUMTRA

WS

LHASA/
WEST BURMA

BH

PNG

SR

B-S-O

ES
H

M

G

Oxfordian
Oceanic Crust

Co
ng

lo
m

er
at

e 
of

M
ic

ro
-p

la
te

s

QIANGTANG

SIBUMASU
INDOCHINA

SOUTH CHINA

QUIDAM SONGPAN
GANZI

IRAN

SE 
BORNEO

Details not shown

MK & 
NW 
SUL

ALBANIA

TURKEY



GD MR PG

CE

C

T

LR

INDIA
GREATER

INDIA

SAUDI
ARABIA

PT

B-D

P

?

E/S

AFRICA

SA

MG
MJ

MO

SE

K

ST

EAR

ANTARCTICA

MO

?
?

A

Co
ng

lo
m

er
at

e 
of

M
ic

ro
-p

la
te

s

PINDOS
OCEAN

IRAQ

AFG

LC

TURKEY

ALBANIA

GR

AUSTRALIA

Extinct L-M Jurassic
Oceanic Ridge

H  V

MESOTETHYS
OCEAN

GREATER
LORD HOWE 

RISE 

Extinct Oxfordian
Oceanic Ridge-M26

Extinct oceanic ridge

Failed Rift Arm

Active oceanic ridge

Plate collision

SIKULEH/
WEST SUMTRA

WS

LHASA/
WEST BURMA

BH

PNG

SR

B-S-O

ES
H

M

G

Oxfordian
Oceanic Crust

Break-up of Paternoster (JT) 
– 151My 

Figure 19  
151My Kimmeridgian/Tithonian plate reconstruction
Lower C.perforans

PM

PANTHALASSA

B-S

Co
ng

lo
m

er
at

e 
of

M
ic

ro
-p

la
te

s

QIANGTANG

SIBUMASU
INDOCHINA

SOUTH CHINA

QUIDAM SONGPAN
GANZI

IRAN

SE 
BORNEO

Details not shown

MK & 
NW 
SUL



B-S

GD MR PG

CE

C

T

LR

INDIA
GREATER

INDIA

SAUDI
ARABIA

PT

B-D

P

SK

?

E/S

AFRICA

SA

MG
MJ

MO

SE

K

ST

EAR

ANTARCTICA

WS

BH

CT

PNGMO

?
?

A

LHASA/
WEST BURMA

Co
ng

lo
m

er
at

e 
of

M
ic

ro
-p

la
te

s

PANTHALASSA

Drift of Paternoster (JT-K) 
151-145My

QIANGTANG

SIBUMASU
INDOCHINA

SOUTH CHINA

QUIDAM SONGPAN
GANZI

PINDOS
OCEAN

IRAQ

AFG

LC

TURKEY

ALBANIA

IRAN

GR

BORNEO

AUSTRALIA

Extinct L-M Jurassic
Oceanic Ridge

M

G

PM

H  V

MESOTETHYS
OCEAN

Details not shown

GREATER
LORD HOWE 

RISE 

151-145My Tithonian plate reconstruction
C.perforans to P.iehiense

Extinct oceanic ridge

Active oceanic ridge

Plate collision



(145M to 65S)



PRESENT DAY COASTLINE/
BLOCK BOUNDARY

ACTIVE SPREADING 
RIDGE/VOLCANISM

FAILED SPREADING 
RIDGE/SPORADIC VOLCANISM

COMPRESSION/COLLISION

SEDIMENT INPUT

OCEANIC  CRUST, DEEP

DISTAL SHELF/BASIN

DELTAIC- NEARSHORE-
SHELF

C
O

N
TI

N
EN

TA
L 

M
AR

G
IN LIMESTONE NEARSHORE-

SHELF

EVAPORITES

NON-MARINE

UPLAND,UPLIFT,SIGNIFICANT 
EROSION,MOUNTAINS

PROXIMAL SHELF

NON-DEPOSITION

ICE COVER (MAINLY 
EROSION)

A      - ARKARINGA BASIN
SA   - SOUTH AMERICA
AP   - ASHMORE PLATFORM
B      - BOWEN BASIN
BB    - BONAPARTE BASIN
BR    - BROWSE BASIN
B-D   - BARROW-DAMPIER FAILED RIFT
BH    - BIRD’S HEAD (IRIAN JAYA)
C      - CANNING BASIN
CE    - COOPER-EROMANGA BASIN
CS    - CENTRAL SULAWESI
CR    - CARNARVON BASIN
CT    - CENTRAL RANGES (IRIAN JAYA)
D      - DENMAN BASIN
EAR - EAST ANTARCTIC RIFT
G      - GOULBURN GRABEN
GD    - GODAVARI BASIN (INDIA)
GLHR – GREATER LORD HOWE RISE
GR    - GREECE
H-V   - HEYWOOD-VULCAN FAILED RIFT
L       - LAMU BASIN (KENYA)
LC     - LESSER CAUCASUS
LR    - LAMBERT RIFT (ANTARCTICA)
M      - MALITA FAILED RIFT
MG   - MADAGASCAR
MR   - MAHANADI RIFT
MZ    - MOZAMBIQUE
NP    - NORTHERN PERTH BASIN
P      - PERTH BASIN
PM    - PATERNOSTER-MERATUS
PG    - PANAGARH AREA (INDIA)
PNG - PAPUA NEW GUINEA
PT    - PETREL SUB-BASIN
R      - ROEBUCK BASIN
S      - SYDNEY BASIN
SH    - SAHUL PLATFORM
SK    - SIKULEH (WESTERN SUMMATRA) 
SP    - SOUTHERN PERTH BASIN
T       - TIMOR
WB   - WEST BURMA
WS   - WEST SULAWESI

LEGEND

OCEANIC  CURRENT

EXTINCTSPREADING RIDGE

NOTE:
PALAEOGEOGRAPHIC MAPS ILLUSTRATE MAXIMUM 
LITHOFACIES DISTRIBUTION DEPOSITED DURING INDICATED 
TIME SLICE (PRESERVED PRESENT DAY DISTRIBUTION NOT 
SHOWN)

ENVIRONMENTSPLATE/BLOCK BOUNDARIES

OTHER

ABBREVIATIONS

VOLCANIC CENTRE

NOTE:
Not All figures are referenced





B-S

GD MR PG

CE

C

T

LR

INDIA GREATER
INDIA PT

B-D

P

?
E/S

AFRICA

MG

MJ

MO

SE

K

ST

EAR

ANTARCTICA

MO

?

A

PINDOS
OCEAN

IRAQ

AFG

LC

TURKEY

ALBANIA

AUSTRALIA

H  V

GREATER
LORD HOWE 

RISE 

Extinct Oxfordian
Oceanic Ridge-M26

Extinct oceanic ridge

Failed Rift Arm

Active oceanic ridge

Plate collision

SIKULEH/
WEST SUMTRA

WS

BH

PNG

SR

B-S-O

ES
H

M

G

Oxfordian-
Tithonian

Oceanic Crust
PM

Drift of Paternoster (K-KV) 
145-139My

Extinct L-M Jurassic
Oceanic Ridge

MESOTETHYS
OCEAN

Figure 21  
144-139My Berriasian plate reconstruction
K.wisemaniae to B.reticulatum 

LHASA/
WEST BURMASAUDI

ARABIA

PANTHALASSA

QIANGTANG

SIBUMASU
INDOCHINA

SOUTH CHINA

QUIDAM SONGPAN
GANZI

IRAN

Details not shown

Co
ng

lo
m

er
at

e 
of

M
ic

ro
-p

la
te

s

Sabah Ophiolite
Mangkalihat Collision 

(??pre-131My)

Sabah Ophiolite
Mangkalihat Collision 

(??pre-131My)

SE 
BORNEO

MK & 
NW 
SUL



B-S

GD MR

CE

C

LR

INDIA
GREATER

INDIA

P

E/S

AFRICA

MJ

MO

SE

K

ST

EAR

ANTARCTICA

MO

?

A

Co
ng

lo
m

er
at

e 
of

M
ic

ro
-p

la
te

s

PINDOS
OCEAN

IRAQ

AFG

LC

AUSTRALIA

GREATER
LORD HOWE 

RISE 

Extinct oceanic ridge

Failed Rift Arm

Active oceanic ridge

Plate collision

SIKULEH/
WEST SUMTRA

WS

B-S-O

ES

Oxfordian-
Lower 

Valanginian
Oceanic Crust

PM

Greater India Break-up 
(KV) 139My 

139My Valanginian plate 
reconstruction
Middle S.areolata

LHASA/
WEST BURMA

SAUDI
ARABIA

PANTHALASSA

PTMG

PG

BHSR

HT

PNG

TURKEY

QIANGTANG

SIBUMASU
INDOCHINA

SOUTH CHINA

QUIDAM SONGPAN
GANZI

IRAN

Details not shown

Extinct L-M Jurassic
Oceanic Ridge

MESOTETHYS
OCEAN

SE 
BORNEO

ALBANIA

MK & 
NW 
SUL



PB

T BH

INDIA

PNG

L

MZ

145-139My Berriasian plate reconstruction

Onset of Greater India break-up – Synrift phase (K-KV)
K.wisemaniae to E.torynum Zones

CE

Progressively extinct
Oxfordian spreading
oceanic ridge

GREATER
INDIA

B-D

SAUDI
ARABIA

E/S

C

AFRICA
(details not shown)

MGR

MR PG
P

WS

SAUDI
ARABIA

E/S

AFRICA

MO

SE

K

ST

EAR

?

?

A

GD

CT

ANTARCTICA

LR

M

AUSTRALIA

PT G

PM

H    V

GREATER
LORD HOWE 

RISE 

NZ
& SURRONDS

Extinct oceanic ridge

Active oceanic ridge

Plate collision

PANTHALASSA



INDIA

GREATER
INDIA

139My Valanginian plate reconstruction

Greater India/India break-up (KV)
Middle S.areolata Zone

MR
PG P

WS

PM

L

MZ

SAUDI
ARABIA

E/S

AFRICA
(details not shown)

MGR

SAUDI
ARABIA

E/S

AFRICA

MO

SE

K

ST

EAR

?

?

A

GREATER
LORD HOWE 

RISE 

NZ
& SURRONDS

GD

LR

ANTARCTICA

H    V

T

B-D
CT

C PT

AUSTRALIA

BH

PNG

Extinct oceanic ridge

Active oceanic ridge

Plate collision

PANTHALASSA



B-S

GD MR

CE

C

LR

INDIA
GREATER

INDIA

P

E/S

AFRICA

MJ

MO

SE

K

ST

EAR

MO

?

A

IRAQ

AFG

SIKULEH/
WEST SUMTRA

WS

B-S-O

ES

Oxfordian-
Lower 

Valanginian
Oceanic Crust

PM
Co

ng
lo

m
er

at
e 

of
M

ic
ro

-p
la

te
s

SIBUMASU

PINDOS
OCEAN

LC
TURKEY

ALBANIA
Extinct L-M Jurassic

Oceanic Ridge

MESOTETHYS
OCEAN

LHASA/
WEST BURMA

SAUDI
ARABIA

PANTHALASSA

PTMG

PG

BHSR

HT

PNG

SE 
BORNEO

Greater India Drift (KV-
MAT22) 139-125My 

Extinct oceanic ridge

Failed Rift Arm

Active oceanic ridge

Plate collision

GREATER
LORD HOWE 

RISE 

AUSTRALIA

ANTARCTICA

Kimmeridgian Separation
155 to pre-131My

(JK Western Sulawesi)

NZ
& SURRONDS

MK & 
NW 
SUL





T BH

PNG

L

MZ

CE

AUSTRALIA

B-D

SAUDI
ARABIA

E/S

C G

AFRICA
(details not shown)

MGR
MR PG P

PACIFIC OCEAN

SAUDI
ARABIA

E/S

AFRICA

MO

SE

K

ST

EAR

?

?

A

GD

CT
INDIA

GREATER
INDIA

ANTARCTICA

LR

M

Greater India/India break-up (KV-MAT22)
Upper S.areolata to M.australis Zone

138-126My upper Valanginian to Barremian plate reconstruction

WS

PT

H    V

PM

GREATER
LORD HOWE 

RISE 

NZ
& SURRONDS

Extinct oceanic ridge

Active oceanic ridge

Plate collision



TINDIA

L
GREATER

INDIA

124My Aptian plate reconstruction
Greater India/India drift – Post-rift thermal subsidence phase (KA)

Lower O.operculata Zones

BR
CR

B

AUSTRALIA

GD
MR

PG

MGR

ANTARCTICA

GD MR PG

P

PACIFIC OCEAN

PM

GREATER
LORD HOWE 

RISE 

NZ
& SURRONDS

PNG

BH

CT

L

MZ

SAUDI
ARABIA

E/S

AFRICA(details not shown)

SAUDI
ARABIA

E/S

AFRICA

MO

SE

ST

A

Extinct oceanic ridge

Active oceanic ridge

Plate collision



Chron M4 
126.5 Ma

Conglomerate of
Micro-plates

QIANGTANG

SIBUMASU

INDOCHINA

SOUTH CHINA

QUIDAM SONGPAN
GANZI

IRAN

BORNEO

MESOTETHYS
OCEAN

Details not shown

Sikuleh_Woyla

PATERNOSTER

124My Aptian plate 
reconstruction







Cret Paleogeog





T

INDIA

L

GREATER
INDIA

BR
CR

B

AUSTRALIA

MR
PG

MGR

ANTARCTICA

MR PG

P

PACIFIC OCEAN

PM

GREATER
LORD HOWE 

RISE 

NZ
& SURRONDS

PNG

BH

CT

L

MZ

E/S

AFRICA(details not shown)

E/S

AFRICA

MO

SE

ST

EAR

A

94My Turonian plate reconstruction
Australia<->Antarctica, Madagascar<->Greater India Separation

– Post-rift thermal subsidence phase on NWS (KC to T)
uppermost D.multispinum

GD

PRESENT DAY COASTLINE/
BLOCK BOUNDARY

ACTIVE SPREADING 
RIDGE/VILCANISM

FAILED SPREADING RIDGE/SPORADIC 
VOLCANISM

COMPRESSION/COLLISION

SEDIMENT INPUT

EXTINCTSPREADING RIDGE
VOLCANIC SEDIMENTS

OCEANIC  CRUST, DEEP

DISTAL SHELF/BASIN

DELTAIC- NEARSHORE-
SHELF

C
O

N
TI

N
EN

TA
L 

M
AR

G
IN

LIMESTONE NEARSHORE-
SHELF

EVAPORITES

NON-MARINE

UPLAND,UPLIFT, SIGNIFICANT
EROSION,MOUNTAINS

PROXIMAL SHELF

NON-DEPOSITION

ENVIRONMENTS



Gippsland Basin

Offshore 
Queensland

Gulf of Papua

Taranaki Basin, NZ

Great South Basin, NZ

Onset of Onset of SynriftSynrift -- AustraliaAustralia--Antarctica 1Antarctica 1stst Crustal StretchCrustal Stretch

Lord Howe Rise

Bass Basin

Synrift

Synrift

94My Turonian plate reconstruction 



Chron 34 
90 Ma

Extinct oceanic ridge
Active oceanic ridge
Plate collision





80my

Extinct oceanic ridge
Active oceanic ridge
Plate collision



60My

Great South Basin

BreakBreak--up Unconformitiesup Unconformities
(1(1stst Oceanic Crust at c.79My)Oceanic Crust at c.79My) Sea Floor Spreading Sea Floor Spreading 

HistoryHistory

C33 Anomaly
or c.79My

C30 Anomaly
or c.67.5My

B
G

LHR

C26 Anomaly
or c.79My

Bass Basin 

C33 Anomaly
or c.79My

C33 Anomaly
or c.79My

Taranaki Basin

79My Campanian plate reconstruction





Chron 31 
68.5 Ma

Extinct oceanic ridge
Active oceanic ridge
Plate collision





Sea Floor Sea Floor 
Spreading HistorySpreading History

C33 Anomaly
or c.79My

C30 Anomaly
or c.67.5My

B
G

LHR

C26 Anomaly
or c.60My

Gippsland
Basin  

C30 Anomaly
or c.67.5My

C30 Anomaly
or c.67.5My

Taranaki Basin

BreakBreak--up Unconformitiesup Unconformities
(1(1stst Oceanic Crust at 76.5My)Oceanic Crust at 76.5My)

67.5My Intra_Maastrichtian plate reconstruction



AFRICA

ANTARCTICA

SR

WB

MGR

SAUDI
ARABIA

GREATER
INDIA

INDIA

Restricted
Circulation

Restricted
Circulation

INDIAN 
OCEAN

AUSTRALIA

OCEANIC  CRUST, DEEP

DISTAL SHELF/BASIN

DELTAIC- NEARSHORE-
- BASIN

C
O

N
TI

N
EN

TA
L 

M
AR

G
IN

LIMESTONE NEARSHORE-
SHELF

EVAPORITES

NON-MARINE

UPLAND,UPLIFT,SIGNIFICANT 
EROSION,MOUNTAINS

PROXIMAL SHELF

NON-DEPOSITION

ENVIRONMENTS

Puffin FmPuffin Fm
PACIFIC OCEAN

PRESENT DAY COASTLINE/
BLOCK BOUNDARY

ACTIVE SPREADING 
RIDGE/VILCANISM

FAILED SPREADING RIDGE/SPORADIC 
VOLCANISM

COMPRESSION/COLLISION

SEDIMENT INPUT

EXTINCTSPREADING RIDGE
VOLCANIC SEDIMENTS

PNG

GREATER
NEW ZEALAND

Pale/Baruni SstPale/Baruni Sst

94-66My Turonian to Maastrichtian plate reconstruction

Neptune FmNeptune Fm




