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



https://www.sciencephoto.com

https://www.sciencephoto.com

DimensiAir di PermukaanBumi
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



KurvaHipsografik: PerbandinganDimensiDaratandan Lautan



Skinner et al. (2004)

Air (Cairan) di Mantel dan Inti LuarBumi

Skinner et al. (2004)

https://www.311institute.com
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Adam Nugroho (Webinar GeotrekIndonesia, 27 Juni2020)
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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 6,900m, in a water 
depth of up to 6,100m.

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)

PerkembanganTeknik dan Ilmu Kelautan

National Geographic and The McGraw-Hill Companies, Inc. (2008)
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AsalAir/ Lautandi Bumi

1. Dari kapanair adadi Bumi? Dari sekitar4 Ma, hampir seumurBumi(4,56 Ma)
ÅScientists have found rocks nearly as old as Earth that formed from sediments deposited in water. 

ÅAncient lava flows are another clue τsome of these lava flows have glassy crusts that form only when molten lava is 
chilled rapidly underwater. 

ÅwŀŘƛƻŀŎǘƛǾŜ ǎǘǳŘƛŜǎ ŀƴŘ ƭŀǾŀ Ŧƭƻǿǎ ƻŦŦŜǊ ŜǾƛŘŜƴŎŜ ǘƘŀǘ ǘƘŜǊŜ Ƙŀǎ ōŜŜƴ ŀōǳƴŘŀƴǘ ǿŀǘŜǊ ǘƘǊƻǳƎƘƻǳǘ 9ŀǊǘƘΩǎ ƎŜƻƭƻƎƛŎ 
history.

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

Å 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.

Å 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)



AsalAir di Bumi: HipotesisTerestrial

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

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

MekanismeVolkanisme/ Outgassing



AsalAir di Bumi: 
HipotesisEkstraterestrial

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



Heezenand Tharp (1959)

TektonikCekunganSamudra: PemetaanDasar 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 Heezenthat 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 
ƎŜƻƭƻƎȅΗέ ό²ƛƪƛǇŜŘƛŀύ



Heezenand Tharp (1957)


