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1 n—— R — Main tectonic features:
: fti\’mnwsq. . Trenches:
1 vtippomno ocUothpa
i i p e »  Philippine Trench
I unoBuBicswv
] » Cotabato Trench
! » Negros Trench
»  Manila Trench
»  East Luzon Trough

Marginal Basins
Philippine Sea
Celebes Sea
Sulu Sea

South China Sea

Huatung Basin
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Philippine Fault
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Other important features
must be considered:
» Molucca Sea

> Halmahera Arc
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Philippine Sea Plate:
» Of great importance to models of
35°N 35°N the western Pacific
»  Comprises oceanic lithosphere
West Philippine Sea (60-35 Ma)
568 »  Parece Vela and Shikokou basins
(30-15 Ma)

> Discontinuous clockwise rotation

Y

30°N

5wl 25 during the Cenozoic and
northward movement (50-5 Ma)
»  Northwestwards movement the

20°N 20°N last 5 Ma
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» Nowadays to the north is

consumed beneath Nankai

15°N 15°N

Trough, Ryukyu Trough, East
Luzon Trough and Philippine
Trench

»  East and south Pacific and

10Np 7 10°N

Carolina plates are subducting

beneath Mariana and Yap

Trenches
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y - 7 B Celebes Sea:

» Itis underlain by oceanic crust
aged Middle to Late Eocene (46-
42 Ma)

» Nowadays is subducting along
Cotabato Trench to the northeast
and to the south along North
Sulawesi Trench

» Three alternative models for its

formation
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Sulu Sea:
SULY

SULA

MICROCONTINENT MICROCONTINENT MICROCONTINENT ‘parated

S N ..
Gorontalo Gulf Sulawesi Wedge Celebes Sea Suly Sea Wedge rich
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A basement of oceanic origin
characterizes the southeast Sulu
Sea
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South China Sea:

» ashaped triangular area of Oligocene to
Early Miocene (32—16 Ma) oceanic crust
with a SW directing climax

»  Out of sequence rifting caused
completely attenuation of the continental
crust

»  Collision-extrusion model vs subduction-

colission model

Three alternative models for its

formation
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The Eurasian east margin is marked by deep This complex margin subducts or collides

basins, floored by oceanic basement with the western margin of the Philippines

separated by continental fragments, inactive forming a number of active trenches and

or active trenches and volcanic arcs which sutures zones

could be the result of a long-lasting

extension along the southern margin of Asia / ;
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Manila Trench (Middle Miocene?):

> Itis associated with a volcanic arc, an

East Luzon Trench (<5 Ma?):

" » It characterized by deep

east dipping Benioff zone and a well bathymetry, well-defined

developed fore arc basin system negative gravity anomalies, and

» The convergence rate along the trench " s Fab ksl - high seismicity, but without
is not constant
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Negros Trench (U. Miocene or Pliocene):

subduction-related volcanism
»  The sinistral strike-slip East Luzon

transform fault connects the

» A Benniof zone dips moderately Philippine and East Luzon

eastwards from the trench Trenches

»  The volcanic arc in southwest Negros is i
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4°N

considered to be the result of the

Philippine Trench (<5 Ma?):
consuming of the Sulu Sea along this > It accommodates most of the
trench
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Cotabato Trench (U. Miocene?):

convergence between Eurasia
and PSP
»  Subduction was initiated from the
» A Late Miocene to Pliocene age is central part of the trench and

g
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estimated for the highly deformed ’ A g propagated both north and south
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Cotabato wedge
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>  No indication of a slab is observed on | Celebes - V)il

the tomographic images
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—34 A "' A new tectonic regime
2 established at around 5 Ma
The Philippines can be : (O /7 Vs oy 7 4%
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seismicaly active e
Philippine Mobile Belt and _ & ,»
the aseismic Palawan ‘
Continental Block

The distribution of the
earthquakes coincides
with all trenches and with
the major structural

elements
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Rangin et al. (1999):

The Philippines is divided into

three smaller plates:

» a Luzon plate in the north,

» a Visayas plate in the
southwest

» and an “East Philippine
Sliver” located between the
Philippine Trench to the east
and the Philippine Fault to

the west.
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Bird (2003):

He redesigned the entire

archipelago, except Palawan,

as an orogen
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Calgana et al. (2007):

The northern part of the
archipelago is best
characterized as a tectonically
active plate boundary zone,
comprising in six mobile elastic
tectonic blocks between two

active subduction zones
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» Manila Trench 20-100 mm/yr
» East Luzon Trough ~9-15 mm /yr

» Philippine Trench ~29-34 mm /yr
Philippine Fault ~20-40 mm/yr
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Xpnuatodotnon

* To mopov ekmaldeuTLKO UALKO EXEL avamtuxBel oto mAaiolo Tou
eKTIALOEVUTLIKOU €pyou Tou dtdbaokovta.

* To £pyo «Avoikta Akadnpaika Madnipata oto Maveniotipio ABnvwv»

EXEL XpNUaTOSOTACEL LOVOo TNV avadlapopdwaon Tou eKTOLOEUTIKOU
UALKOU.

* To £pyo vAomoleital oto rAaiolo tou Emxelpnotakol MpoypappaTtod
«Ekmaiidevon kot Ata Blou Mabnon» kat cuyxpnuatodoteital amo tnv

Evpwnaikn Evwon (Evpwmaiko Kowvwviko Tapeio) kot oo eBVIKoug
TTOPOUC.

EMXEIPHZIAKO [MPOIrPAMMA
EKMAIAEYZH KAI AIA BIOY MAGHZH 3 EZ"A

£rEVIYON TNV UOLVWYid TNE YVUOoN

= i T
YNOYPFEIO NAIAEIAL KAl BPHEKEYMATON

EvpwnaikiEvwon EI!AIKH YMNHPEZIA AIAXEIPIZHE
Evpwmaiké Kovwviké Tapeio g ; “ o .
Me tn ouyxpnpatoddétnon tng EAAadag kat tng Evpwnaikig Evwong

Fewtektovikn €€€AEN NA Aclag 18
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2NUElwpa lotopikov Ekbooewv Epyou

To mapov €pyo amoteAel tnv €kdoon 1.0.

‘Exouv tponynOel ot katwOL ekOOOELC:

‘Exkboon dlaBcoun edw http://eclass.uoa.gr/courses/GEOL170/

Fewtektovikn €€€AEN NA Aclag
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http://eclass.uoa.gr/courses/GEOL170/

XNUElwpo Avadopag

Copyright EBvikov kat Kamodiotplakov Mavemniotipov ABnvwy, ZTUALAVOC

Nolloc, MavwAng Zkouptoog 2015, 2tuAtavocg Aoltog, MavwAng ZkoUPTooc.
«Avvopikn NewAoyia. Evotnta 1: Nlewtektovikn e€€AEn NA Aoilac». Ekdoon:

1.0. ABriva 2015. AwaBgotpo amo tn diktuakn dtevBuvon:
http://opencourses.uoa.gr/courses/GEOL101/

¢ lewtektovikn e€€AEN NA Aclag
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http://opencourses.uoa.gr/courses/GEOL101/

>Nuelwpa Adelodotnonc

To tapov LVALKO SlatiBetal pe toug 0poug tneg adeslac xpnong Creative Commons
Avadopd, Mn Eunopkn Xprion MNapopota Atavopn 4.0 [1] R petayeveotepn, AleBvng
‘Exkboon. E&atpolvtal ta autoTteAn £€pya Tplitwyv m.x. dwroypadiec, Staypappata
K.A.TT., TOL OTIOLOL EUTIEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall e Toug
OpPOUC XPNONC Toug 0To «Xnueiwpa Xpriong Epywv Tpitwvy.

[@oce

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Qc Mn Epmopkn opiletal n xpnon:
* 10U 6ev mMePLAAPPAVEL AUECO 1] EULECO OLKOVOLLLKO OPEAOC aTtd TNV XPrion Tou £€pyou, yLa
TO SlovopEa Tou €pyou Ko adelodoyo

* 1ou 6ev meplAapPAaveL oLkovouLKr) ouvaAlayn we npolnoBeon yla tn xpnon n npooBaocn
OTO £pyO

* 1ou 6ev mpoomopilel 0To SLAVOUEN TOU £pYOU Kol adeL0SOX0 ELUETO OLKOVOULKO ODEAOC
(rt.x. Stadpnuioelc) amod tnv PoPoAr Tov €pyou o€ SLASIKTUAKO TOTO

O Swaovyo¢ pmopel va rapexeLl otov adelodoxo Eexwploth adeLa va XpNOoLLLOTIOLEL TO €pYO yLa
gEUOpPLKA Xpnon, epoocov auto tou {ntnOeL.

Frewtektovikr e€EAEN NA Aciag 22


[1] http:/creativecommons.org/licenses/by-nc-sa/4.0/

Alatnpnon ZNUELWHATWVY

Ornoladnmnote avamapoywyn N SLookeun Tou UALKOU Ba TtpeETeL
va cUUTTEPLAQL B AvVEL:

" 10 2nueiwpa Avadopadc

" 10 2nuelwpo Adelodotnong

= N 6nAwon Alathpnong ZNUELWUATWY

= 10 2nueilwpa Xpriong Epywv Tpitwv (epooov umtapyel)

noll pe Touc cuvodEVOUEVOUC UTIEPOUVOECHOUC.

¢ lewtektovikn e€€AEN NA Aclag

23



>nuelwpo Xpnonc Epywv Tpitwyv (1/3)

To Epyo aUTO KAVEL Xprjon Twv aKOAoUBwV £pywv:
Ewkoveg/Zxnuata/Awaypappato/Dwrtoypodieg

Ewkova 1, Atadavela 4: To apxumedayos Twv QAUTmivwy SLaKPLVEL TO ACLOTLKO
neplBwplo amo tnv mAaka tou Etpnvikovu. Copyrighted.

Ewkova 2, Aladavela 5: Philippine Sea Plate. Copyrighted.
Ewkova 3, Aladavela 6: Copyrighted.
Ewkova 4, Aladavela 7: Copyrighted.
Ewkova 5, Atadavela 8: Copyrighted.

Ewkova 6, Atadavela 11: Map showing Palawan as virtually earthquake-free.

Copyrighted. https://yourpalawantourguide.files.wordpress.com/2015/10/3-
c84da5ladc.jpg

Fewtektovikn €€€AEN NA Aclag 24


https://yourpalawantourguide.files.wordpress.com/2015/10/3-c84da51adc.jpg

>nuelwpo Xpnonc Epywv Tpitwv (2/3)

Ewkova 7, Atadavela 11: Map showing seismical activity. Copyrighted.

Ewkova 8, Atadavela 12: Distribution of the major tectonic boundaries and active
mobile micro blocks in the Philippines, Rangin et al., 1999. Copyrighted.
http://www.academia.edu/506513/New Definition of Philippine Plate Boundar

ies and Implications to the Philippine Mobile Belt

Ewkova 9, Altadavela 12: The Philippines orogeny (black outline with cross-
hatching) surrounds the Philippine Sea (PS) - Eurasian Plate (Sunda Plate)
convergent plate boundary (heavy colored lines), Bird, 2003. Copyrighted.
http://www.academia.edu/506513/New Definition of Philippine Plate Boundar

ies and Implications to the Philippine Mobile Belt

Fewtektovikn €€€AEN NA Aclag
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http://www.academia.edu/506513/New_Definition_of_Philippine_Plate_Boundaries_and_Implications_to_the_Philippine_Mobile_Belt
http://www.academia.edu/506513/New_Definition_of_Philippine_Plate_Boundaries_and_Implications_to_the_Philippine_Mobile_Belt

>nuetlwpo Xpnonc Epywv Tpitwv (3/3)

Ewkova 10, Atadavela 12: Relative motions with respect to Central Luzon (CLUZ)of
the Philippine crustal blocks after Galgana et al., 2007. Copyrighted.
http://www.academia.edu/506513/New Definition of Philippine Plate Boundar
ies and Implications to the Philippine Mobile Belt

Ewkova 11, Atadavela 13: Copyrighted.

Ewkova 12, Atadavela 14: Animation Indonesia and surrounding tectonic
evolution. Hall 2002. Copyrighted.

http://searg.rhul.ac.uk/current research/plate tectonics/Movies/animated%20gif
s/seasia/seasia svga.gif

Ewkovecg 13-14-15-16-17-18-19, Atadaveleg 15-16: EEEALEN tnc NA Aciac oto
Kawvolwiko. Milsom et al. 2006, Queano et al. 2007. Copyrighted.

Fewtektovikn €€€AEN NA Aclag
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http://www.academia.edu/506513/New_Definition_of_Philippine_Plate_Boundaries_and_Implications_to_the_Philippine_Mobile_Belt
http://searg.rhul.ac.uk/current_research/plate_tectonics/Movies/animated gifs/seasia/seasia_svga.gif

