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https://sos.noaa.gov/catalog/datasets/etopo1-topography-and-bathymetry/



https://www.sciencephoto.com

https://www.sciencephoto.com

Dimensi Air di Permukaan Bumi
PACIFIC OCEAN

ATLANTIC OCEAN

Marine Science: An Illustrated Guide to Science (The Diagram Group, 2006)



The drainage basin hydrological system
https://www.alevelgeography.com/drainage-basin-hydrological-system/



National Geographic and The McGraw-Hill Companies, Inc. (2008)

Equator



Kurva Hipsografik: Perbandingan Dimensi Daratan dan Lautan



Skinner et al. (2004)

Air (Cairan) di Mantel dan Inti Luar Bumi

Skinner et al. (2004)

https://www.311institute.com
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Adam Nugroho (Webinar Geotrek Indonesia, 27 Juni 2020)



Diskusi

1. Dimensi Air di Bumi

2. Ilmu-Ilmu Kelautan

3. Geologi Kelautan

4. Geologi Kelautan Indonesia



https://www.sciencephoto.com/media/166943/view/western-pacific-ocean-seafloor-map

Geologi Kelautan

1. Sejarah Penyelidikan Kelautan

2. Asal Tektonik dan Evolusi Cekungan
Laut - Samudra

3. Pola-Pola Topografi Dasar Laut -
Samudra

4. Sedimentasi Tepi Benua - Tengah 
Samudra

5. Perubahan Muka Laut

6. Mikropaleontologi untuk Rekonstruksi
Paleo-oseanografi

7. Kebencanaan Geologis Asal Bawah Laut

8. Sumber Daya dari Dasar Laut

9. Teknik Penelitian Geologi Kelautan



https://www.sciencephoto.com/media/166943/view/western-pacific-ocean-seafloor-map

Geologi Kelautan

1. Sejarah Penyelidikan Kelautan

2. Asal Tektonik dan Evolusi Cekungan
Laut - Samudra

3. Pola-Pola Topografi Dasar Laut -
Samudra

4. Sedimentasi Tepi Benua - Tengah 
Samudra

5. Perubahan Muka Laut

6. Mikropaleontologi untuk Rekonstruksi
Paleo-oseanografi

7. Kebencanaan Geologis Asal Bawah Laut

8. Sumber Daya dari Dasar Laut

9. Teknik Penelitian Geologi Kelautan



HMS Challenger. The first global marine 
research expedition: Challenger carried a 
complement of 243 officers, scientists and 
crew when she embarked on her 68,890-
nautical-mile (127,580 km) journey. 

Wikipedia

Glomar Challenger (1968). Deep sea 
research and scientific drilling vessel for 
oceanography and marine geology studies. 
It can drill to a depth of 6,900 m, in a water 
depth of up to 6,100 m.

New way to make global maps of the seafloor is 
carried out by an orbiting spacecraft instead of
a ship. The satellites use radar to carefully map 
the elevation of the sea surface

Scientists are working in lab. 
of research vessels

Wikipedia

Hamblin & Christiansen (2009)

Sato (2021)

Perkembangan Teknik dan Ilmu Kelautan

National Geographic and The McGraw-Hill Companies, Inc. (2008)
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Asal Air/Lautan di Bumi

1. Dari kapan air ada di Bumi? Dari sekitar 4 Ma, hampir seumur Bumi (4,56 Ma)
• Scientists have found rocks nearly as old as Earth that formed from sediments deposited in water. 

• Ancient lava flows are another clue — some of these lava flows have glassy crusts that form only when molten lava is 
chilled rapidly underwater. 

• Radioactive studies and lava flows offer evidence that there has been abundant water throughout Earth’s geologic 
history.

2. Dari mana asal air di Bumi? Dua hipotesis: terestrial dan ekstraterestrial

• Terestrial: Volcanism/Outgassing - During volcanic eruptions, significant quantities of gases are emitted. These 

volcanic gases consist mostly of water vapor and carbon dioxide. Shortly after the formation of Earth, when the 

young planet was much hotter than it is today, an episode of massive, violent volcanism took place over the course of 

perhaps several hundred million years.

• Ekstraterestrial: Comets are composed of dust and rock particles mixed with frozen water and gases. Comet impacts 

with Earth may have released enough water to help fill ocean basins. Meteorites contain up to 0.5 percent water.

National Geographic and The McGraw-Hill Companies, Inc. (2008)



Asal Air di Bumi: Hipotesis Terestrial

https://hkss.cedd.gov.hk/hkss/eng/education/gs/eng/hkg/chapter2.htm

National Geographic and The McGraw-Hill Companies, Inc. (2008)

Mekanisme Volkanisme/ Outgassing



Asal Air di Bumi: 
Hipotesis Ekstraterestrial

EarthSkyNational Geographic and The McGraw-Hill Companies, Inc. (2008)



Heezen and Tharp (1959)

Tektonik Cekungan Samudra: Pemetaan Dasar Lautan



In the Beginning: 

North Atlantic Ocean Mapping
by Bruce Heezen & Marie Tharp 

(1948-1957)   

Bruce Charles Heezen, an American geologist 
worked with oceanographic cartographer Marie 
Tharp at Columbia University to map the Mid-
Atlantic Ridge in the 1950s. Their collaboration 
supported the continental drift proposed by 
Alfred Wegener in 1912. Tharp was Heezen's
assistant while he was a graduate student and he 
gave her the task of drafting seafloor profiles. 
When she showed Heezen that her plotting of the 
North Atlantic revealed a rift valley, Heezen
dismissed it as "girl talk". She persisted and they 
eventually discovered that not only was there a 
North Atlantic rift valley, but a mountain range 
with a central valley that spanned the earth. They 
also realized that the oceanic earthquakes they 
had been separately plotting fell within the rift, a 
revolutionary theory at the time. Heezen
presented this mid-ocean rift and earthquake 
theory at Princeton in 1957. At that lecture, 
preeminent geologist Harry Hess[6] told Heezen, 
"Young man, you have shaken the foundations of 
geology!” (Wikipedia)



Heezen and Tharp (1957)



https://www.pinterest.com/pin/347692033721494692/

Pemetaan dasar lautan oleh 
Heezen & Tharp (1957) 
membuka konsep-konsep:

• Pemekaran dasar lautan
(oceanic-floor spreading) -
Hess (1962)

• Anomali magnetik
berpasangan di punggung
tengah Samudra -
Vine & Matthews (1963)

• Sesar transform di 
punggung tengah samudra -
(Wilson, 1965)

• Teori teknonik lempeng
(1968)



Alfred Wegener 1915’s 
Continental Drift Theory

Alfred Wegener 1915’s SiAl continents 
float on SiMa denser rocks like a raft

Miller (1983)

National Geographic

Wegener (1915)

Pemetaan Dasar Samudra Mendukung
Konsep Apungan Benua



Isochron map of the ocean floor represents the age of that strip of the crust

Anomali magnetik berpasangan di punggung tengah samudra

The ages of ocean crust and the thicknesses of ocean-floor 
sediments increase with distance from the ridge.

Beberapa Karakter Dasar Samudra

National Geographic and The McGraw-Hill Companies, Inc. (2008)



https://blogs.loc.gov/loc/2021/08/marie-tharp-mapping-the-ocean-floor/

World Ocean Floor Map
by Bruce Heezen & Marie Tharp (1948-1976)   

National Geographic (1977)



The tectonic system is powered by Earth’s internal heat.The asthenosphere is more plastic than either the overlying lithosphere or the underlying lower
mantle. Above the plastic asthenosphere, relatively cool and rigid lithospheric plates split and move apart as single mechanical units (along the ocean ridges).
As this happens, molten rock from the asthenosphere wells up to fill the void between the lithospheric plates and thus creates new lithosphere.Very slow
convection occurs in the mantle. Some plates contain blocks of thick, lower-density continental crust, which cannot sink into the denser mantle. As a result,
where a plate carrying continental crust collides with another plate, the continental margins are deformed into mountain ranges. Plate margins are the most
active areas on Earth—the sites of the most intense volcanism, seismic activity, and crustal deformation. Locally, convection in the deep mantle creates rising
mantle plumes.

Willie (1971), Hamblin & Christiansen (2010)

Seafloor spreading  
and its subduction in trench



Earth’s crust and rigid upper mantle are broken into enormous slabs called tectonic
plates that interact at their boundaries.

Tektonik Lempeng

National Geographic & The McGraw-Hill Companies, Inc. (2008)



Apungan Benua, Pembukaan dan Penutupan Laut-Lautan



Scotese (2019)



https://www.sciencephoto.com/media/166943/view/western-pacific-ocean-seafloor-map

Geologi Kelautan

1. Sejarah Penyelidikan Kelautan

2. Asal Tektonik dan Evolusi Cekungan
Laut - Samudra

3. Pola-Pola Topografi Dasar Laut -
Samudra

4. Sedimentasi Tepi Benua - Tengah 
Samudra

5. Perubahan Muka Laut

6. Mikropaleontologi untuk Rekonstruksi
Paleo-oseanografi

7. Kebencanaan Geologis Asal Bawah Laut

8. Sumber Daya dari Dasar Laut

9. Teknik Penelitian Geologi Kelautan



The major features of the ocean floor include the oceanic ridge, the deep-sea trenches, and the abyssal floor. Seamounts rise 
above the deep-ocean floor and are formed by volcanic eruptions.

Hamblin & Christiansen (2010)



GEBCO world map 2014, www.gebco.net.



A cross section of the 
ocean reveals a diverse 
topography with many 
features that are similar to 
those on land.

Ocean structures mapped by 
satellite. The map shown here of 
a swath across the Pacific Ocean 

with New Zealand on the west.

Hamblin & Christiansen (2010)

National Geographic  & The McGraw-
Hill Companies, Inc. (2008)





https://www.bluehabitats.org/?page_id=1660



The ocean floor topographic features

https://www.pinterest.com/pin/347692033721494692/
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Wikipedia
Sedimentasi Tepi Benua - Tengah Samudra



Coarse terrigenous sediments

Deep-sea clay

Glacial sediments

Coarse sediments are typically 
deposited by rivers via estuaries. They 
are found primarily in shallow waters 
on the continental shelf. Turbidity 
currents can also convey coarse 
sediments to the deep ocean floor.

Deep-sea clay covers large areas of the 
deep ocean floor. l It consists of 
material conveyed from land by wind 
and water currents. Deposition from 
other sources is very low in these 
areas. Deposition rates are very low -
typically 1 mm per thousand years.

Glacial sediments are found primarily 
on continental shelves where glaciers
flowed during periods of low sea 
level. They are of mixed coarseness, 
from clay to boulder-sized particles.
They are also found in deeper water 
where free floating icebergs have
melted and deposited their sediment.

Terrigenous sediments

Marine Science: An Illustrated Guide to Science (The Diagram Group, 2006)



Biogenous sediments

Sediments formed from the 
remains of once living organisms

Calcareous sediments are biogenous sediments formed from calcium
carbonate. The calcium carbonate comes from the exoskeletons of tiny
creatures such as foraminiferans and coccoliths. Foraminiferans and coccoliths 
are single-celled animals that live in the oceans in huge numbers. Calcareous 
sediments are found at moderate depths in subtropical and temperate waters. 
They are not found at depths greater than 4,500–5,000 m.  

Siliceous sediments are biogenous sediments formed from the glasslike
(siliceous) exoskeletons of tiny creatures known as diatoms, radiolarians, and 
silicoflagellates. Siliceous sediments are found in cooler and deeper waters than
calcareous sediments. They accumulate where deposition of calcareous 
exoskeletons is low, where there are high concentrations of dissolved silica, and 
at depths greater than 4,500–5,000 m where calcium carbonate tends to dissolve.

Marine Science: An Illustrated Guide to Science (The Diagram Group, 2006)



Map showing present global distribution of sediments in the oceans

Frisch et al. (2011)



Map showing distribution of sediment thicknesses in the global ocean basins and adjacent shelf areas

(World Data Center for Marine Geology and Geophysics, 2003)



https://coral.org/en/coral-reefs-101/types-of-coral-reef-formations/

Lingkungan Terumbu Karang



https://ian.umces.edu/media-library/coral-habitats/
https://link.springer.com/chapter/10.1007/978-3-030-52383-1_14

https://oceanservice.noaa.gov/education/tutorial_corals/media/supp_coral04b.html

Lingkungan Terumbu Karang

James & Wood (2010)
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https://commons.wikimedia.org/wiki/File:Phanerozoic_Carbon_Dioxide.png

https://en.wikipedia.org/wiki/Past_sea_level#
/media/File:Phanerozoic_Sea_Level.png

Hubungan antara fluktuasi
muka laut global dengan
kandungan CO2 di atmosfer
selama 500 juta tahun
terakhir



Global sea level
• Global sea level has been rising since the peak of the last ice age 

about 20,000 years ago.
• The most rapid rise occurred between 20,000 and 6,000 years ago.
• Between 6,000 years ago and the year 1900, global sea level rose at 

a constant but slower rate.
• Between 1900 and the present day global sea level has also risen at 

a constant but slightly increased rate.
• Global sea level is thought to have risen by a total of about 395 feet 

(120 m) in the last 20,000 years.
• Average global temperature has risen by about 18°F (10°C) over the 

same period.

Factors for change
• Many factors contribute to global sea level changes:
• Increasing temperatures cause glaciers to melt, which adds water to 

the oceans.
• Increasing temperatures also cause the water in the oceans to 

expand, increasing the overall volume of the oceans. This factor is 
thought to be more significant than the addition of water from 
melting ice.

• The amount of water retained in the atmosphere and trapped on 
land also influences global sea levels.

Sea level change in recent geologic time

Marine Science: An Illustrated Guide to Science (The Diagram Group, 2006)



https://www.sciencephoto.com/media/166943/view/western-pacific-ocean-seafloor-map

Geologi Kelautan

1. Sejarah Penyelidikan Kelautan

2. Asal Tektonik dan Evolusi Cekungan
Laut - Samudra

3. Pola-Pola Topografi Dasar Laut -
Samudra

4. Sedimentasi Tepi Benua - Tengah 
Samudra

5. Perubahan Muka Laut

6. Mikropaleontologi untuk Rekonstruksi
Paleo-oseanografi

7. Kebencanaan Geologis Asal Bawah Laut

8. Sumber Daya dari Dasar Laut

9. Teknik Penelitian Geologi Kelautan



Mikropaleontologi untuk Rekonstruksi Paleo-oseanografi

• Continuous sediments from Mesozoic to Recent are deposited in the 
ocean.

• Many geological information are present in the sediments.

• Method of taking samples of sediments: deep sea drilling
- DSDP – Deep Sea Drilling Project (1968 – early 1970’s) to confirm plate 

tectonics
- IPOD – International Phase of Ocean Drilling Program (1975-1983)
- ODP – Ocean Drilling Program (1985-2002), to study paleoceanography, 

paleoclimatology
- IODP – Integrated Ocean Drilling Program (since 2003), changed to 

Internatioal Ocean Discovery Program

Sato (2021)



Sato (2021)



Sato (2021)

Foraminifera bentik untuk rekonstruksi tektonik



Nannoplankton untuk rekonstruksi
paleoseanografi-paleoklimatologi

Chiyonobu (2021)
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Kebencanaan Geologis Asal Bawah Laut

• Marine geologic hazards refer to marine geologic conditions related 
with nature or human activities which can impose risks or potential 
risks to human’s health and property as well as the environment 
quality (Lu et al., 2001).

• Marine geohazards could happen in almost all of the marine 
geological environments, however, mainly in continental margins (Jiu 
et al., 2016)



Camargo et al. (2019)



Categories of marine geohazards

Camargo et al. (2019)



Jiu et al. (2016)
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Sumber Daya dari Dasar Laut

• Offshore gas and oil production began more than a century ago. With many 
shallow water fields already exhausted, these natural resources are now being 
extracted at ever greater depths. Production rates are higher than ever, while oil 
pollution is decreasing. (Tim Schröder - www.maribus.com)

• Deep-ocean mineral deposits could make a significant contribution to future raw 
material supply. Growing metal demand and geopolitics are focusing increasing 
attention on their resource potential and economic importance. However, 
accurate assessment of the total amounts of metal and its recoverability are very 
difficult. Exploration for, and potential extraction of, deep-ocean mineral deposits 
poses many geological, technical, environmental and economic challenges, as 
well as regulatory and philosophical questions. (Lusty & Murton, 2018)

http://www.maribus.com/


• USA is excluded
• The darker the green color 

the richer the province

Petroleum Provinces of the World

USGS (2003)



Source: U.S. Energy Information Administration, based on Rystad Energy
Note: Includes lease condensate and hydrocarbon gas liquids.

https://www.eia.gov/todayinenergy/detail.php?id=28492

https://www.iea.org/data-and-statistics/charts/offshore-oil-and-gas-production-by-scenario-2016-2040

Offshore oil and gas production by scenario, 2016-2040 

Offshore oil and gas production has become routine. There are 
currently around 900 large-scale oil and gas platforms around 
the world. Over time, engineers have penetrated ever greater 
depths, for with oil prices rising, deep water oil and gas 
production, although costly, is now a lucrative business. With 
drilling and extraction technology also becoming increasingly 
sophisticated, it is now possible to extract oil and gas at ever 
greater depths. 

The water depth record for oil production is currently held 
by an international oil company which produces oil from a 
well, located in the Tobago field, 2934 metres below the 
surface of the Gulf of Mexico. The water depth record for 
subsea gas production is currently around 2700 m and is 
held by a platform located in the Cheyenne gas field, also in 
the Gulf of Mexico.

Produksi minyak dan gas dari laut



Henry L. Williams, who began extracting oil from the Summerland
field off the Californian coast near Santa Barbara in the 1890s.

www.maribus.com

www.maribus.com
TNeutron

Produksi minyak dan gas dari laut



www.maribus.com



https://www.noia.org/basics-offshore-oil-gas/

Teknologi Pengeboran Laut – Laut Dalam



Cross-section through the Earth's crust showing the different types of plate boundary, the topography 
of the ocean floor and the distribution of the major metal-rich deep ocean mineral deposits.

Longhurst (2018)

The traditional interests have been in Ni–Cu–Mn for nodules, Co–Ni–Mn for crusts, and 
Cu–Zn–Au–Ag for seafloor massive sulfides (SMS)

Mineralisasi Dasar Laut



https://www.researchgate.net/figure/Hydrothermal-deposits-Manganese-nodules-and-Cobalt-rich-manganese-crust_fig1_263636893Lee et al (2013)



Potensi
Mineralisasi
Dasar Laut

Global distribution of the three 
primary classes of metal-rich 
deep-ocean mineral deposits: 
seafloor massive sulfides (SMS); 
ferromanganese (Fe–Mn) 
nodules; and ferromanganese 
(Fe–Mn) crusts. Spreading ridges 
and other plate boundaries are 
shown. 

Abbreviations: CCZ = 
Clarion−Clipperton
Zone; CIB = Central Indian Ocean 
Basin; PB = Peru Basin; PCZ =
Prime Crust Zone; PYB = 
Penrhyn Basin.

Lusty & Murton (2018)



Map of all well-studied areas for marine mineral deposits



Map of all well-studied areas for marine mineral deposits

Ferromanganese (Fe–Mn) crusts are strongly enriched relative to the Earth's 
lithosphere in many rare and critical metals, including Co, Te, Mo, Bi, Pt, W, 

Zr, Nb, Y, and rare-earth elements (REEs). Fe–Mn nodules are strongly 
enriched in Ni, Cu, Co, Mo, Zr, Li, Y, and REEs. Compared to Fe–Mn crusts, 

nodules are more enriched in Ni, Cu, and Li, with subequal amounts of Mo 
and crusts are more enriched in the other metals. Seafloor massive sulfides 
(SMS), especially those in arc and back-arc settings, can also be enriched in 

rare metals and metalloids, such as Cd, Ga, Ge, In, As, Sb, and Se. Metal 
grades for the elements of economic interest in SMS (Cu, Zn, Au, Ag) are 

much greater than those in land-based volcanogenic massive sulfides. The 
Clarion–Clipperton Fe–Mn Nodule Zone (CCZ) in the NE Pacific and the 

prime Fe–Mn crust zone (PCZ) in the central Pacific are the areas of greatest 
economic interest for nodules and crusts and grades and tonnages

for those areas are moderately well known.

Potensi Mineral Dasar Laut Dalam



Map of global distribution of Exclusive Economic Zones (gray shading), areas 
beyond national jurisdictions (dark black-blue to pale gray-blue), and global 
permissive areas for development of abyssal plain manganese nodules; the 

Clarion–Clipperton Zone (CCZ) is the zone of greatest economic interest and is 
marked by a yellow line; all other areas are marked with a white line; a 

permissive area does not mean that economic nodule deposits will be found in 
that area. Small patches of scattered nodules will occur in other areas.

Map of global distribution of Exclusive Economic Zones (gray shading), areas 
beyond national jurisdictions (dark black-blue to pale gray-blue), and global 
permissive areas for cobalt-rich crust development; the central Pacific prime 
crust zone (PCZ) is the zone of greatest economic interest and is marked by a 

yellow line; all other areas are marked with a white line; a permissive area 
does not mean that economic crust deposits will be found in that area. The 

equator and 180th parallel are marked by gray lines.

Potensi mineral di dasar laut dalam terutama di wilayah ISA (International Seabed Authority)



Sora Lokita (webinar BPPT, 22 Juli 2021)



Concept for a deep-ocean 
ferromanganese nodule mining operation. 

Lusty & Murton (2018)
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Hananto Kurnio (webinar BPPT, 22 Juli 2021)



Hananto Kurnio (webinar BPPT, 22 Juli 2021)
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Sora Lokita (webinar BPPT, 22 Juli 2021)
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Wikipedia

Penjelajahan Mengelilingi Dunia oleh Magellan dan Elcano (1519-1522)

https://www.bbvaopenmind.com/en/science/leading-figures/magellan-
elcano-and-the-ordeal-of-the-first-circumnavigation-of-the-earth/



National Geographic

Penjelajahan Mengelilingi Dunia oleh Magellan dan Elcano (1519-1522)



Hananto Kurnio (webinar BPPT, 22 Juli 2021)



Nontji (2010)



She undertook the first global marine 
research expedition: the Challenger 
expedition. Challenger carried a 
complement of 243 officers, scientists 
and crew when she embarked on her 
68,890-nautical-mile (127,580 km) 
journey. 

She was loaded with specimen jars, 
alcohol for preservation of samples, 
microscopes and chemical apparatus, 
trawls and dredges, thermometers and 
water sampling bottles, sounding leads 
and devices to collect sediment from 
the sea bed and great lengths of rope 
with which to suspend the equipment 
into the ocean depths.

Wikipedia



density of water in g/cc

Kapal Survei
HMS 

Challenger 
melalui

Indonesia 
Timur

Wikipedia



The Siboga expedition was a Dutch 
zoological and hydrographic expedition 
to Indonesia from March 1899 to 
February 1900. 

https://www.hydro-
international.com/content/article/the-siboga-expedition

Route of the Siboga-Expedition; black=proposed route from 1898; coloured=course of the expedition 1899–1900. 

University of Amsterdam

Kapal Pertama Ekspedisi Ilmiah Khusus di Indonesia: Siboga (1899-1900) 

Wikipedia



The Snellius Expedition was 
an oceanography expedition 
organized by the Dutch with 
emphasis on the fields of 
geology and oceanography in 
the waters of eastern 
Indonesia. This expedition is 
famous as the largest 
oceanological expedition ever 
undertaken in these waters. 
This study took place from 
July 27, 1929 until 25 
November 1930.

Ekspedisi Geologi Kelautan dan Oseanografi Indonesia Timur: Snellius (1929-1930) 

van Aken (2005)



Nontji (2010)



Nontji (2010)



Vening Meinesz (1930)

Penelitian Gravitasi
di Laut dengan

Kapal Selam

Wikipedia

• Penelitian gravitasi di laut dengan kapal selam AL Belanda  1923-1930
• Menemukan jalur anomali gravitasi negatif di barat Sumatra, selatan Jawa – Nusa 

Tenggara, Busur Luar Banda, Laut Maluku-timur Filipina
• Jalur anomali gravitasi tersebut berhubungan dengan jalur tekukan kerak Bumi

oleh subduksi lempeng (40 tahun mendahului tektonik lempeng)

F.A. Vening Meinesz

HNLMS K XVIII



Nontji (2010)



Kapal Riset Samudera (1954-1957) dan Klaus Wyrtki
– Bapak Oseanografi Nusantara

Pola arus di perairan Nusantara di musim barat dan musim timur  (Wyrtki, 1961)

Anugerah Nontji (2017)

Klaus Wyrtki



Hananto Nugroho (Webinar IAGI Maluku, 8 Feb. 2022)
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Hall (1999)

Tataan Tektonik Lempeng Masa Kini untuk Indonesia

mod. Hall (2012)

Lempeng Hindia

Lempeng Australia

Lempeng Pasifik

Lempeng Filipina

Lempeng Eurasia
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Scotese (2016)
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Fisiografi Indonesia

Wikipedia



“Molengraaff’s Sunda River System

Umbgrove (1949)

Wikipedia
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Topografi Dasar Laut Indonesia Timur

ROMANG

WETAR

AMBON

van Gorsel (2018)



van Gorsel (2018)

Topografi Dasar Laut Indonesia Timur
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(2010)
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Hananto Nugroho (Webinar IAGI Maluku, 8 Feb. 2022)



Nontji (2010)
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Noor Cahyo (Webinar IAGI Maluku, 8 Feb. 2022)



Hananto Nugroho (Webinar FTG Unpad, 3 Feb. 2022)
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Arifin Rudiyanto (webinar BPPT, 22 Juli 2021)



Rainer Troa & Eko Triarso (webinar BPPT, 22 Juli 2021)



Rainer Troa & Eko Triarso (webinar BPPT, 22 Juli 2021)



Noor Cahyo (Webinar IAGI Maluku, 8 Feb. 2022)



Ridwan Djamaluddin (webinar BPPT, 22 Juli 2021)
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Daryono - BMKG (2021)



https://quizlet.com/234645149/anatomy-of-a-tsunami-diagram/

https://earthquake-report.com/2010/12/15/understanding-the-very-dangerous-underwater-landslide-tsunamis
Earthquakes can also trigger landslides both underwater and at the surface. 
Tsunamis caused by landslides can also be created around subduction zones.

https://www.pinterest.at/pin/462111611746638959/

Sources of Tsunami



Sumber Kejadian
Tsunami yang 

Sudah Diketahui

SMF – submarine mass failure



Hall (2020)



Tsunami oleh Runtuhan Lereng Gn. Anak Krakatau

Sebastian Watt (Webinar ITB, 16 Sep. 2021)
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dimodifikasi dari IHS (2008)

Lapangan Minyak dan Gas Indonesia

2
21
13

1299 penemuan
237.4 TCFG (39.6 BBOE)
30.7 BBO
10.2% di Indonesia Timur

(14.2 BBOE)

(14.4 BBOE)

offshore



https://www.cnbcindonesia.com/news/20201229103209-4-212141/phe-wmo-reaktivasi-sumur-produksi-minyak-nambah-1000-bph



Cekungan Sedimen Indonesia

PRODUCING (18 BASINS)

DRILLED WITH DISCOVERY (12 BASINS)

DRILLED WITH NO DISCOVERY YET (24 BASINS)

UNDRILLED (74 BASINS)

basin mapping by Geological Agency of Indonesia (2010), 
basin’s status by Satyana (2012)



Ketersediaan Data Seismik
(survei dari berbagai perusahaan dan Pemerintah)

Pusdatin (2018)



Australian Passive Margin and Banda Arc Collision

SW NE



Ketersediaan Data Sumur Eksplorasi

Pusdatin (2018)



Metalogeni Indonesia

van Leeuwen (2018)

undeveloped Cu-Au discovery

MVT



Rainer Troa & Eko Triarso (webinar BPPT, 22 Juli 2021)
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Hananto Kurnio (webinar BPPT, 22 Juli 2021)



(2010)
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Distribution of biodiversity in the oceans

Biodiversity data: Tittensor et al., 2010. Human impact data: Halpern et al., 2008, 
Map: Census of Marine Life, 2010; Ausubel et al., 2010; National Geographic 
Society, 2010; Harris, 2016 

Konservasi Laut
Indonesia



https://youtu.be/bghZ2KHMjGI

Laut-Laut Indonesia: 
Biodiversitas Terumbu Karang

Tertinggi di Dunia

https://www.marinebio.org/creatures/coral-reefs/
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