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1. Geologi Indonesia
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Tataan Tektonik Lempeng Indonesia Masa Kini



Pertemuan lempeng merupakan wilayah kegempaan dan gunungapi

~
South China Se

emissions. Less than a month
after the March 28, 2005,
earthquake, Mt. Talang on
Sumatra erupted. No one was
hurt, but 25,000 people were
forced from their homes. The
magma involc bductiol
I1s than in oth@

destructive
the U.S. is an example of a
subduction-zone voicano.

Newsweek (Dec. 2005)
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SUMATRA (22)

Vidkanlk Pulau Weh, NAD
Tsunarm Aceh Beaar, NAD
Tektono Laut Tuwar, NAD
Kaldera Danau Toba, Sumut
Bono Sungai Kampar, Riau
MetaSediman Natuna, Kepn
Lembah Harau, Sumbar
Maninjau-Ngarai Sianok, Sumbar

Potensi Warisan Geologi (KESDM, 2019)

110 POTENSI WARISAN GEOLOGI NUSANTARA

MALUKU (5)

KALIMANTAN (10)

72, Buldt Kelam, Sintang, Kalbar

73. Dansy Rawa Sentarum, Kalbar

74, Geantiklin Schwaner, Xsiteng

T5. Pagunungan Vullanik Taa, Kalteng
76. Itun Martapars, Kalsel

77. Pegunungan Meratus, Kaisel

78. Delta Mahakam, Keltim

79. Karst Sangh ‘e F2nE-Manghalihat, Kaltim
BO. Gumm(w.wn), Kaltarn
81 Xubsh Garam Krayan, Kaltara

34, Panacbumi Plato Gurut, lebar >
35, Bukit Sepuluhribu Galunggung, Jabar
36. Culangtaneuh Pangandaran, labar

37. Laguns Segarsanakan Cilacap, Juteng

O B8, Karst Kars' g@holong, Jate @

SULAWESI (14)

82, Karst Maros-Panghkep, Sulsel

83, Melange Bantimala, Sulsel

84, Plato Toraje, Sulsel

85, Kompleks Denau Malili, Sulsel

86, Densu Tektonik Poso, Sulteng

87. Lembah Palu, Sulteng

BR. Anjakan Batui, Sulteng

49, Danau Yektonitk Limboto, Gorantalo
90. Plato Minahasa, Sulut

91. Alr Terjun Maremo, Sultra

92. Aspal Buton, Sultra

93, Karst Muna, Sultra

94, Terumbu Karang Wakastobi, Sultrs
95. Travertin Konawe, Sultra

47, Situs Fosid Gajah Blora, Jateng

6.
a7.
98.
99.

Korst Pulau Morotad, Malut

Busur Vulkanik Hulmsbhers, Malut
Lava Bantal Bacan, Malut
Metamorf Pulau Seram

100. Kompleks Gunungapi Banda Neira, Maluku

PAPUA (10)

101, Karst Rajasrmpet, Pabar

102. Sedimen Laut Dalam Misool, Pabar

103, Karst Ayamaru Sorong, Pabar

104, Kompleks Daneu Anggl, Pabar

105, Kompleks Danayu Paniai, Pabar

106. Puncak Newangkawl!, Jayawijays, Papua
. Lembah Baliem, Wamena, Popus

108. Dansu Habbema, Wamenas, Papua

Danau Sertani, Jayapurs, Papus
110. Sabana & Raws Wasur, Merauke, Papua

a8 Geclogi Miga: Bojonsgoro, Jutim
&9, Gunungapl Purba Dawean, Jatim
50. Gunungapl Lumpur Sidoarjo, Jatim
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Karst Kamang Mudisk, Sumbar L

Danau Singkarak, Sumbor
JAWA-MADURA (33)
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. Tambang Sawahlunto, Sumbar

Danau Xembar Solok, Sumbar
. Gunung Keringl, Sumbar-Jambi
. Graben Sungeipenuh, Jambs
. Palecfiors Merangin, Jambi
. Emas Lebong Tandal, Bengkulu
. Endokarst Padangbinduy, Sumael
Danau Kalders Ransu, Sumsel
. Komplaks Kaldera Suoh, Lampung
20. Diabas Permian Bangha, Babel
21. Lavas Bantal Belitung, Babel
22. Kompleks Krakatau, Lampung
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23. Kalders Rawas Danau, Bantsn

24. Gunungapi Tua Ujungkulon, Banten
25. Bayah Dome, Banten

26. Kepulsuan Seribu, DKI Jakarts

27. Muars Sungsi Citarum, labar

28. Bekas Tambang Emas Pongkor, Jabar
29. Geyser Ciaolok, Sukabumi, Jabar
50. Melange Cletuh, Sukabumi, Jabar
31. Karst Rajamandals, Jabar

32. Gunung Sunda Tua, Jabar

33. Cekungan Bandung, Jabar
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. Malange Ksrsngeambung, Kebuman, Jeteng

Plato Vullaanik Dieng, Jateng

. Vulkano Merapi-Merbabu, Jateng

Telags Purba Borobudur, Jateng

. Gumuk Pasir Parangtritis, Yogyakarta

. Karst Pagunungan Sewu, Jateng-Jatim

. Situs Manusia Purba Dome Sangiran, Jateng
. Kepulauan Karimunjawa, Jateng
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1. Antiklinorium Pulsu Madurs, Jatim
52. Kompleks Bromo-Tengger, Jatim
53. Kompleks Vulkanoe Semeru, Jatim
34, Kompleks Vulkano Hjen, Jatim

55. Sabana Baluran, Jatim
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BAU-NUSA TENGGARA (18)
56. Dunuu Kalders Buysn-Brutan, Sull

57. Kompleks Koldera Batur, Bali

58. Semenanjung Jimbaran, Balk

59. Kerst Nusa Pemads, Ball

80. Kompleks Kalders Rinjani, Lombok, NTH
61. Vulkanik Tus Bawsh Laut, Lormmbok, NTE
62. Bekas Tambang Emas Batubijau, NTS
63, Gunung Teambora, Sumbawas, NTD

B4, Dansu Vulkunik Yus Satonds, NTS

65, Vulkanik Tua Kep Kamodo, Flores, NTT
66. Danau Kaldera Sanonggoang, Flores, NTT
67, Situs Fouil Purbae Cekungen Som, Flores, NTT
08, Gunung Kelimutu, Flores, NTT

69, Mikrokontinen Sumbe, NTT
nmnmwmm

71. Clay Metange Timor, NTT




Kontrol Tektonik Lempeng atas Sumber Daya

Midoceanic Accretionary Magmatic Foreland Continental Continental Shield Rifted continental
ridge wedge arc basin rift / Hot spot basin margin
Sediment — Voleame rock Sediment
I
Strike-slip Kﬁ"’““'
fault

Continental crust

Lithospheric mantie
Asthenospheric mantle —______ﬁ_f_"_“_!’l"_“_""j____-__

Magmatic Oceanic ridge Hydrothermal Sedimentary Magmatic Sedimentary Metamorphic Sedimentary
segregation deposits in vein deposits coal Eeﬂm.ﬁanun oil, gas. shear zone oil, gas, coal,
chmmium melange g_nh:l il platinum ; coal, salt gold evaporites,

platinum copoer siiver oil shale ST tungsten beach placers
zZinc Contact gas Hydrothermal
Hydrothermal nickel metamaorphic copper, lead )
sulfides chromium copper, lead, e Hydrothermal F're::amhr-lan
coppear zinc, gold, . lead, zinc Banded iron
ﬁf silver, iron, tin, SILT AT fluorite formations
evaporites, brines
tungsten, sand, gravel
miodybdenwm -8

Hamblin & Christiansen (2009)
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@ PROSPECTIVE AREAS FOR EXPLORATION
@ AREAS WITH PROVEN PETROLEUM ACCUMULATIONS
4 PROVEN PETROLEUM SYSTEMS - TABLE 1

© SPECULATIVE PETROLEUM SYSTEMS - TABLE 2

3 100°E X 104 € . g . 8 ; 3 . " ¢ : HOF

Howes & Tisnawijaya (1995)

Proven and Prospective Petroleum Areas in Indonesia



Legend :

Lapangan Geotermal Produksi dan roduksi
Dapat Dikembangkan di Indonesia ® dapat dikembangkan

.—le Jaboi : 10 MW
./Sethwah Agam : 275 MW

—
Sipaholon-Tarutung : 50 MW
: 630 MW

e

G. Merapi-Sampuraga : 100 MW
. Jailolo :20 MW

G. Talang : 30 MW Suwawa-Goronfalo : 55 MW

Muaralabuh : 240 MW

// 1355 MW
Lempur/Kerinci : 20 MW

// G. Hululais'Tambang Sawah : 910 MW
Suoh Antatai —G. Sikincau : 330 MW /
Tulehu : 20 MW

: 620 MW "'—"_'/ Wai Ratai : 120 MW

D 170MW ajabasa : 120 MW

/ Citaman-G. Karang : 20 MW
./.__Tangkuban Perahu : 20 MW

© 440 MW
Cosolok —Cisukarame : 180 MW
D 120 MW /
: 500 MW
ljen : 20 MW
290 MW
Ngebel Wilis: 120 MW Hu’'uDaha : 30 MW Atadei : 10 MW
Mw
MW

: 60 : 100 MW Wai Sano : 10 MW
Oka-Larantuka : 20 MW
400 Telomoyo : 50 MW Ulumbu : 36 MW

ngaran : 180 MW Bena-Mataloko : 20 MW

340 MW Sokoria-Mutubusa: 20 MW

Darma et al. (2010)




INDONESIA
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Crust

Upper mantle

Lower mantle

National Geographic (2008)
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Rekonstruksi Pembentukan Kepulauan Indonesia







Last Ice Age

Scotese (2016)
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Miocene

Scotese (2016)



Scotese (2016)
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Oligocene

Scotese (2016)
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Eocene

Scotese (2016)



Eocene

Scotese (2016)



Paleocene

Scotese (2016)



L Cretaceous

Scotese (2016)
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E Cretaceous

Scotese (2016)



150

o
\\ﬂ.
& 57
2 - ' )
7 .
.V ”
"~\‘~\Qh\.i
£ 4 v
7
—_

| Jurassic

Scotese (2016)
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Scotese (2016)



E Jurassic

Scotese (2016)



220

Triassic

Scotese (2016)
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Permian

Scotese (2016)



2. Warisan Geologi, Geopark, Geowisata




Latar Belakang

Tempat pertemuan 3
lempeng tektonik besar,
yaitu lempeng Indo-
Australia, Eurasia dan

Lempeng Pasific
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Lempeng Hindia-Australia | A
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Kondisi tektonik menimbulkan keragaman dan keunikan serta

nilai kelangkaan dan keindahan objek geolodi,
bermanfaat sebagai:

a. Pengembangan ilmu kebumian
b. Pengembangan pariwisata

yang

=

Penting melindungi Kéunikan
Geologi yang menjadi bukti
pembentukan Planet Bumi

Penetapan KCAG adalah
solusinya

Oki Oktariadi (2021)




Pengklasifikasian Warisan Geologi

Nilai llmiah

Nilai limiah

nilai — nilai keilmuan khususnya pada suatu

situs warisan geologi yang dapat

menjelaskan fitur dan proses geologi.

Terdapat 4 (empat) kriteria dalam penilaian

scientific yaitu:

1. suatu situs warisan geologi yang dapat
mewakili topik geologi, proses, unsur,
dan kerangka geologi;

2. hubungan status konservasi suatu lokasi
situs warisan geologi;

3. suatu unsur geologi yang tidak dapat
ditemukan dilokasi lain; dan

4. keterdapatan data scientific yang telah
terpublikasi mengenai lokasi situs
warisan geologi tersebut

Nilai Edukasi

nilai — nilai pendidikan yang terkandung dalam

suatu situs warisan geologi sehingga dapat

menjadi pembelajaran pada setiap jenjang
pendidikan. Nilai-nilai pendidikan tersebut
didasarkan pada 4 (empat) kriteria yaitu:

1. kapasitas suatu unsur geologi yang dapat
dimengerti oleh siswa dengan berbagai
tingkat pendidikan,

2. jumlah keragaman s[satu unsur geologi
yang dapat dijadikan pembelajaran,

3. akses untuk sampai ke lokasi situs warisan
geologi, dan

4. keamanan bagi para siswa saat
melakukan pembelajaran di lokasi situs
warisan geologi.

W ET
Pariwisata

Nilai Pariwisata

nilai — nilai pariwisata yang terkandung

dalam suatu situs warisan geologi yang

dapat memberikan nilai tambah pendapatan
suatu daerah. Nilai-nilai pariwisata tersebut
didasarkan pada 4 (empat) kriteria yaitu:

1. berhubungan dengan keindahan suatu
pemandangan geologi untuk dapat
dilihat dari berbagai arah,

2. kemudahan untuk dapat dimengerti oleh
orang awam,

3. kemudahan akses bagi para pengunjung
umum, dan

4. keamanan bagi para wisatawan.

Aries Kusworo — Badan Geologi (2021)




Memiliki Situs Warisan Geologi

Suatu wilayah geografis : (Geosite) dan bentang alam
tunggal yang bernilai
(Nasional/Internasional)

Memiliki keterkaitan antara
aspek geo, bio dan culture

- -
L-
A\
S e _ﬁ” —
Kegiatan Konservasi, edukasi, Dikelola secara berkelanjutan Menumbuhkan pemahaman
dan pembangunan dengan keterlibatan aktif dari . dan kepedulian masyarakat
perekonomian masyarakat masyarakat terhadap bumi dan lingkungan }

Asep Permana — Badan Geologi (2022)

(L) Geology for Protection and Public Prospenity




UNESCO GLOBAL GEOPARK Geopark Indonesia

Batur
Gunung Sewu Indonesian Geopark
Ciletuh-Palabuhanratu
Rinjani-Lombok
Kaldera Toba

Belitong

Maros Pangkep
Merangin Jambi

. ljen

10. Raja Ampat

L

NATIONAL GEOPARK

Tambora

Bojonegoro

Pongkor

Natuna
Karangsambung-Karangbolong
Sawahlunto
Ngaraisianok-Maninjau

Silokek

Meratus

S e ) ey e




Newsroom Explore UNESCO :3:  English v

Our Expertise v Our Impact v Ideas & Data v Get Involved v Q

International Geoscience and-Geoparks'Programme

e &

ience and Geoparks Programme

- o sl

Indonesia

Batur UNESCO Global Geopark

Belitong UNESCO Global Geopark

Ciletuh - Palabuhanratu UNESCO Global Geopark
Gunung Sewu UNESCO Global Geopark

lien UNESCO Global Geopark

Maros Pangkep UNESCO Global Geopark
Merangin Jambi UNESCO Global Geopark

Raja Ampat UNESCO Global Geopark
Rinjani-Lombok UNESCO Global Geopark

Toba Caldera UNESCO Global Geopark

List of UNESCO Global Geoparks
and Regional Networks

A UNESCO Global Geopark uses its geological heritage, in connection
with all other aspects of the area’s natural and cultural heritage, to
enhance awareness and understanding of key issues facing society,
such as using our earth’s resources sustainably, mitigating the effects of
climate change and reducing natural hazard-related risks. At present,
195 geoparks are found in 48 countries.

Last update: 25 May 2023

https://www.unesco.org/en/iggp/geoparks?hub=67817



Selamat datang Unesco Global Geopark terbaru di Indonesia
(Mei 2023).

Geopark Maros-Pangkep Geopark Raja Ampat
r‘-f me .«* - =

Tribunpapubb rat.




3. Berkah Geowisata Indonesia




SUMATRA (22)

Vidkanlk Pulau Weh, NAD
Tsunarm Aceh Beaar, NAD
Tektono Laut Tuwar, NAD
Kaldera Danau Toba, Sumut
Bono Sungai Kampar, Riau
MetaSediman Natuna, Kepn
Lembah Harau, Sumbar
Maninjau-Ngarai Sianok, Sumbar

Potensi Warisan Geologi (KESDM, 2019)

110 POTENSI WARISAN GEOLOGI NUSANTARA

MALUKU (5)

KALIMANTAN (10)

72, Buldt Kelam, Sintang, Kalbar

73. Dansy Rawa Sentarum, Kalbar

74, Geantiklin Schwaner, Xsiteng

T5. Pagunungan Vullanik Taa, Kalteng
76. Itun Martapars, Kalsel

77. Pegunungan Meratus, Kaisel

78. Delta Mahakam, Keltim

79. Karst Sangh ‘e F2nE-Manghalihat, Kaltim
BO. Gumm(w.wn), Kaltarn
81 Xubsh Garam Krayan, Kaltara

34, Panacbumi Plato Gurut, lebar >
35, Bukit Sepuluhribu Galunggung, Jabar
36. Culangtaneuh Pangandaran, labar

37. Laguns Segarsanakan Cilacap, Juteng

O B8, Karst Kars' g@holong, Jate @

SULAWESI (14)

82, Karst Maros-Panghkep, Sulsel

83, Melange Bantimala, Sulsel

84, Plato Toraje, Sulsel

85, Kompleks Denau Malili, Sulsel

86, Densu Tektonik Poso, Sulteng

87. Lembah Palu, Sulteng

BR. Anjakan Batui, Sulteng

49, Danau Yektonitk Limboto, Gorantalo
90. Plato Minahasa, Sulut

91. Alr Terjun Maremo, Sultra

92. Aspal Buton, Sultra

93, Karst Muna, Sultra

94, Terumbu Karang Wakastobi, Sultrs
95. Travertin Konawe, Sultra

47, Situs Fosid Gajah Blora, Jateng

6.
a7.
98.
99.

Korst Pulau Morotad, Malut

Busur Vulkanik Hulmsbhers, Malut
Lava Bantal Bacan, Malut
Metamorf Pulau Seram

100. Kompleks Gunungapi Banda Neira, Maluku

PAPUA (10)

101, Karst Rajasrmpet, Pabar

102. Sedimen Laut Dalam Misool, Pabar

103, Karst Ayamaru Sorong, Pabar

104, Kompleks Daneu Anggl, Pabar

105, Kompleks Danayu Paniai, Pabar

106. Puncak Newangkawl!, Jayawijays, Papua
. Lembah Baliem, Wamena, Popus

108. Dansu Habbema, Wamenas, Papua

Danau Sertani, Jayapurs, Papus
110. Sabana & Raws Wasur, Merauke, Papua

a8 Geclogi Miga: Bojonsgoro, Jutim
&9, Gunungapl Purba Dawean, Jatim
50. Gunungapl Lumpur Sidoarjo, Jatim
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Karst Kamang Mudisk, Sumbar L

Danau Singkarak, Sumbor
JAWA-MADURA (33)

B
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. Tambang Sawahlunto, Sumbar

Danau Xembar Solok, Sumbar
. Gunung Keringl, Sumbar-Jambi
. Graben Sungeipenuh, Jambs
. Palecfiors Merangin, Jambi
. Emas Lebong Tandal, Bengkulu
. Endokarst Padangbinduy, Sumael
Danau Kalders Ransu, Sumsel
. Komplaks Kaldera Suoh, Lampung
20. Diabas Permian Bangha, Babel
21. Lavas Bantal Belitung, Babel
22. Kompleks Krakatau, Lampung
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23. Kalders Rawas Danau, Bantsn

24. Gunungapi Tua Ujungkulon, Banten
25. Bayah Dome, Banten

26. Kepulsuan Seribu, DKI Jakarts

27. Muars Sungsi Citarum, labar

28. Bekas Tambang Emas Pongkor, Jabar
29. Geyser Ciaolok, Sukabumi, Jabar
50. Melange Cletuh, Sukabumi, Jabar
31. Karst Rajamandals, Jabar

32. Gunung Sunda Tua, Jabar

33. Cekungan Bandung, Jabar
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. Malange Ksrsngeambung, Kebuman, Jeteng

Plato Vullaanik Dieng, Jateng

. Vulkano Merapi-Merbabu, Jateng

Telags Purba Borobudur, Jateng

. Gumuk Pasir Parangtritis, Yogyakarta

. Karst Pagunungan Sewu, Jateng-Jatim

. Situs Manusia Purba Dome Sangiran, Jateng
. Kepulauan Karimunjawa, Jateng
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1. Antiklinorium Pulsu Madurs, Jatim
52. Kompleks Bromo-Tengger, Jatim
53. Kompleks Vulkanoe Semeru, Jatim
34, Kompleks Vulkano Hjen, Jatim

55. Sabana Baluran, Jatim

7 L

BAU-NUSA TENGGARA (18)
56. Dunuu Kalders Buysn-Brutan, Sull

57. Kompleks Koldera Batur, Bali

58. Semenanjung Jimbaran, Balk

59. Kerst Nusa Pemads, Ball

80. Kompleks Kalders Rinjani, Lombok, NTH
61. Vulkanik Tus Bawsh Laut, Lormmbok, NTE
62. Bekas Tambang Emas Batubijau, NTS
63, Gunung Teambora, Sumbawas, NTD

B4, Dansu Vulkunik Yus Satonds, NTS

65, Vulkanik Tua Kep Kamodo, Flores, NTT
66. Danau Kaldera Sanonggoang, Flores, NTT
67, Situs Fouil Purbae Cekungen Som, Flores, NTT
08, Gunung Kelimutu, Flores, NTT

69, Mikrokontinen Sumbe, NTT
nmnmwmm

71. Clay Metange Timor, NTT
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Dec. 26, 2004, earthquake b R : 5 ¥ _‘._I
Magnitude 9.3 : B : LAOS 2 % N al | 6 Des- 2004

EARTHQUAKES YN ey R e atyana, June 2021

{THE DOMINO EFFECT THAILAND 4
/ sCientists say that earthquakes pc e : I poe S
~cluster along a fault. €3 The rupture £ L7 > ;

of one section of a fault may trigger , . i : Kot ey :
a shock in an adjacent or nearby y Phnom Penh Wy = = =
zone.#3The second quake can then

«

trigger a third segment until the
entire fault ruptures, one segment
at a time, over anything from a few
decades to a century. &}Geologists
predict that a strong earthquake will
take place within the next 50 to 100
years at the patch of seabed where
a temblor last occurred in 1797.

pIA !

»‘:ﬂerar. 28, 2005, earthquake
‘ Maghnitude 8.7

Predicted earthquake

1797 earthquake
Magnitude 8.2

| TSUNAMIS

WAVES OF DESTRUCTION
While the Dec. 26, 2004,
earthquake was big enough to create L™ AP : : ~ v
a tsunami that caused over 250,000 ) e : p : 4 Y ——
deaths, the subsegquent March 28, ( 5O © Shutterstock / Frans Delian
2005, quake did not generate any
large tidal waves. The previous time
a killer tsunami occurred was 1883,
~when Mt Krakatau (now Anak
; ) eruptes killing 36,000
any of whem drowned.
- ThejWaves reached as far as San
Francisco and Perth. » %

3 ¢
P

R RESR

m their homes. The
volcanoes in subduction

types of volcanoes. Volcanoes like
Mt. Talang, therefore, can
withstand greater pressures before

they erupt. But this means when
they do blow, they are more
destructive. Mount St. Helens in
! : - the U.S. is an example of a
Newsweek (Des. 2005) ™ : : S subduction-zone volcano.




Danau Toba, Erupsi Katastrofik 74 Ka - Awang Satyana, June 2021

Estimated summer

SPECMAP
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Bowen (2012)
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Toba Supervoicano

A A A

Katmai  Me St Helens  El Chichén
Alaska Washingron Mexioo
1912 1968 1982 Indonesia
75.000 tahun yang lalu

FIG. 1 Climate indicators for the past 140kyr. a Climatic states™. b,
Reconstructed summer SST (planktonic foraminiferal assemblage data),
deep-sea core V23-82, North Atiantic’®, Dates: Ash Zone 1 (9.5kyr), Ash
Zone 2 (65kyr), Barbados 1 Terrace {~85 kyr), Barbados 2 (~110 kyr) and
Barbados 3 (—125kyr). ¢, Palaeobioclimatic operator (PBO), a measure of
the ‘best possible’ climate profile based on multivariate statistical analysis
of Les Echets, France pollen records. Higher PBO indicates warmer climate.

The vertical scale is nonlinear®®. d Magnetic susceptibility, Heimuguon loess
section, Central China. Loess in palaeosols formed in warm intervals has
higher susceptibility than loess deposited in cold intervals®®, e, SPECMAP
57%0 scale. Stages and dates of boundaries shown at right®. §'%0=
[(*®0/*°0); gmpie’ (20720, 1anaara) — 1. Where standard is PDB (cretaceous
belemnite carbonate). f, Percentage of ice-rafted detritus in North Atlantic

deep- re Me69-17. Depth i tres™®,
e mmer Rampino & Self (1992)
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ST L] IMER © 2003 : —
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Pulau Natuna
- Awang Satyana, June 2021

Y
g - ‘Nine\dash line China

J North ?\'azu‘a Sea" \
Indone\sia ]
. \ "

Kastara.id




1eng

m.
\ K

|
j




—~ T— i

Granit Natuna (100-70 juta tahun) |

nnes Karundeng *




@

opografi Sesar Sumatra - Awang
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JAlur patahan
i Sumaos Barmc

Dari bentang alam: dari atas pesawat udara
dapat werlihat kelurusan dari jalur paahan
yang membelah bumi (alur merah pada
Hustrasi 3a). Jalur ini seringkali juga ditandai
olah kenampakan bukit-bukit kacil di sepanjang
patahan, pergeseran alur-alur sungai (lihat
lHustrasi 3b-foro udara), dan danau-danau yang
tarjadi karena pergeseran bumi (contohnya:
Danau Singkarak).

Satyana, June 2021

{stana Pagaruy

ung,
AR

#

T KSieh 1995 L
Sy

Yang tergeserian

bpbd.solokkota.go.id

bobo.grid.id

Gbr. 3b Alur sungal
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Tribunnews.com
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Belitung : Bangka Granit Bangka-Belitung, 200 Ma
T - Awang Satyana, June 2021

Travel Kompas

Belitung

Bangk:
< MEka (Billiton)

v\/ M.‘:\
g >

JAVA SEA

/ Gage & Wing (1980), Katili (1981)




TSUNAMIS
WAVES OF DESTRUCTION

While the Dec. 26, 2004,
carthquake was big enough to create
a tsunami matw over 250,000
deaths, the subsequent March 28,
2005, WG did not generate any
large tidal waves. The provious time
a killer tsupdmi occurred was 1883,

when katau (now Anak
X ) ﬁ:‘m'a'se.ooo
drowned.

1833 earthquake
\ Magnituda 9.0

Newsweek (Des:

Ferry Yustiana

Escher (1919, 1948)

Ferry Yustiana




Kompleks Subduksi Purba

CIIetUh’ SUkabuml - Awang Satyana, June 2021 i

Amfiteater
Ciletuh

Teluk
Pelabuhanratu

Amfiteater Ciletuh

Ciletuh

Formation of new . .
t I Se kuens Of|0||t As ocean crust ages, the accumulation
OCEAN Crstocclrs aong of sediment creates an increasingly
; - - mid-ocean ridges thicker layer of sedimentary material
Setimestary N | it S A G on the surface of the seafloor.

INNER AXIAL
FOREDEEP  FOREDEEP

Ophiolite Sequence

marine sediments
Over time, ocean crustal rocks
undersea volcanic deposits cool and become increasingly

(pillow basalt and other deposits) fractured. Seawater sinking
into ocean crustal rocks slowly

. L AN ¥ . v~ 2 change their composition.
An olistostrome is a sedimentary deposit composed of a B2 L W Sy ~ - " . ¥ e | | mafic dikes, sills, and layered intrusions Basalt converts to greenstone
; ; g A% e : N o~ SR ) and ultramafic lower crust
chaotic mass of heterogeneous material, such as blocks and . -~ $ s ——— j (9abbro) and mantle material convert
mud, known as olistoliths, that accumulates as a semifluid body R o R . o : 5 - . iy mafic and ultramafic intrusions to serpentinite.

Geotrek Indonesia by submarine gravity §Iiding or slumping of the unconsolidated Y - R : X il ultramafic rocks (mantle rock)
sediments. (WIKIPEDIA) = P s ‘ T - (pyroxenite, peridotite, and where altered, serpentinite) geologycafe.com

Toctonic mélanges
and broken formations




Kompleks Subduksi Kapur Bawah Luk Ulo/Karangsambung
- Awang Satyana, June 2021

Voluminous Eocene mélange
and broken formations

KALIMANTAN 974 .5\ st/
b5 - gt iy | SULAWES]

IE’ﬂlc_iWI;’gVas

Hall (2014)

fijang-gamping raecafite A ‘ p 42

lisng-gamping rascof gl ooy b ; LEMBAGA ILMU
SOk s ik : : - PENGETAHUAN

INDONESIA

LIPI

P

: r‘qngsambuéf i
Y 2




Jalur Gunungapi Kuarter Jawa - awang satyana, June 2021

Lawu  |iman

Merbabu

Gn. Slamet (3428 m)

Super Adventure

manusialembah~%

& < &
\{506 q,“@ \“:i‘\e" & ~o’2’e

; ; AR PR R <
Indian oceanic Q SRS N S
crust, ~22 km thick & @ R PO o S
(water 5 km deep & @ o & o]
200 m pelagic
sediments) W

Java volcanic arc
=

Java Sea (Tertiary
sediments)

> eogéne f'additi’oﬁ
to continental crust

Moho

100 200 300 400 500 km
A generalised cross section depicting the relationship of the tectonic and magmatic zones to the

Benioff Zone in central Java along the 111° meridian (adapted from Hatherton and Dickinson,
1969; Katili, 1972; 1975; Hamilton, 1973; 1979; Tjia, 1978; Hutchison, 1989; SEATAR, 1981,
Koesoemadinata et al., 1985).

Liputan6
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Jalur Gunungapi Purba Jawa (Pegunungan Selatan), 30-20 Ma - Awang Satyana, Juli 2021
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Batugamping Miosen Pegunungan Selatan Jawa dan Hunian Manusia Purba

- Awang Satyana, June 2021

6°

T T T Ly Fe
106° 108° 110° 12 114
Sedimentary Lithologies Pliocene limestone Eocene [
Alluvium 1 Pliocene volcanics |/ Volcanic Lithologies

Pleistocene sediments _
Pleistocene limestone I—]
Pleistocene volcanics \

Pliocene sediments _

| Miocene sediments I
Miocene limestones
Miocene volcanics | ]

Oligocene

Pliocene leucite-bearing rocks _
Unidentified volcanic products ’—]
Young Quaternary volcanics _
Old Quaternary volcanics _ i

106°
[
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110°
1
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114°
1

Simplified geological map of Java and Madura adapted from the 1:2,000,000 scale map of Java and Madura (Geological Survey of Indonesia, 1977).
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3. Terus 9. Nglebeng
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5. Kleplu Kiut 11. Gapuli
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Forestier (2007)




Kars Sangkulirang, Ma_rjgjgﬁa{li_hg,t_f: ’H_up{an’ Purba-
» A W 3 .;:‘” : e

e Umur gambar cadas: 40 ribu
tahun yl.
Mengindikasi aktivitas
masyarakat purba.
* Jenjang perubahan iklim:
1.1klim benua: ketika
paparan Sunda masih
daratan (40.000-21.000
SM),
2.iklim sabana tropis dan
kepulauan (12.000- 7.000
SM),
3. Iklim hutan hujan tropis
(1.000 SM).
Secara korelatif, interpretasi
geologi menunjukkan
perubahan tutupan lahan.
Perubahan mempengaruhi
cara hidup purba; dari

berburu sampai meramu.
Alam (2020)

Prabowo (2020) "'
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Pfocene

W. Sulawesi Plutono-
Volcanic Arc
[ I Quaternary sediments
—— & Alluvium

|1 Cenozoic carbonates

& sedimentary rocks
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_— Islands
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Nugraha (2020)
fault & Major strike-slip fault

Hall (2014)
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Distribution
- areas of
o monkeys, frogs

and tree geckos
in Sulawesi,
once lived in
separated
islands, now
due toisland

KO

*x 100 km

@ sp. V complex 1
B sp. V complex 2

O cf. modestus complex 1
O cf. modestus complex 2
® A heinrichi complex

SE £ ep. T contplox collision
ﬁ @ sp. D complex .
PO O sp. | complex assembling
* sp. G2 s
2 cf. microtympanum 1 Sulawesi, live in
m cf. microtympanum 2 .
9 @ arathooni together n
4 species 1 .
Q A o island of
Buton Is. Evans etal., (2003) Sulawesi.

o e A — — ‘A-7

- —k"’~‘_/

T T &

anere
TAS 3. (=

[ R N N N N

N —- O O

16.
17.
18.
19.
20.
21.
22.
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Sulawesi macaque (Macaca nigra)
Sulawesi rail (Aramidopsis plateni)
Lowland anoa (Bubalus depressicornis)
Maleo bird (Macrocephalon maleo)
Pigafetta palm (Pigafetta filaris)
Orchid (Dendrobium macrophyllum)
Bear cuscus ( Phalanger ursinus)
Tonkean macaque (Macaca tonkeana)
Ancient stone megalith, tandulako
Ancient stone water urns, kalamba

. Spectral tarsier (Tarsius spectrum)

Highland anoa (Bubalus quarlesi)
Babirusa (Babyrousa babirussa)
Lesser cuscus (Phalanger celebensis)
Kingfishér (Cittura cyanotis)

Sulawesi giant civet (Macrogalidia muss-

chenbroekii)

Bee eater (Meropogon forsteri)

Vanda orchid (Vanda celebica)
Dugong (Dugong dugong)

Moor macaque (Macaca maura)
Sulawesi hornbill (Rhyticeros cassidix)
& 23. Swallowtail butterflies (Papilio
iswara), (Papilio peranthus)

Zoogeographical Regions of Indonesia

Spermonde Shelf

Patterno

Buton
Microcontinent
(Ausaban)

Faunal distribution of Sulawesi Island

MacKinnon (1992)

Island dwarfism

Kontrol Geologi
atas Fauna
Sulawesi

- Awang Satyana, June 2021

Ape/ monkey macaque
came from
Kalimantan/Java.
Hornbill bird is western
Indonesia large bird
with specialized
development in
Sumatra, Jawa and
Kalimantan islands.
Anoa is dwarf buffalo of
western Indonesia due
to island dwarfism.
Cuscus is typical fauna
of eastern Indonesia
and Papua

water buffalo




Gn. Batur dan kalderanya, Bali

Bali-Nusa Tenggara,
gunungapi purba dan
gunungapi Kuarter

- Awang Satyana, June 2021

ntinental fragment from-
- a-Sulawesi shelf

Intrepid Travel

S ttane. ‘ Gn. Rinjani dan kalderannya, Lom|

pelagics on shallow-water
s r Pliocene sediments,
il o /ﬁ
- ) - — // A / 4
L—T / o

Geologi Bali-Nusa Tenggara Hamilton (1979)

aldera Gn.
A
Endapan gunungapi purba, Sumbawa Barat

Sz
Deni Sugandi




Erupsi Katastrofik Samalas dan Tambora - awang satyana, sune 2021
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Sulfate content of volcanic eruption and temperature drop
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