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DimensiAir di PermukaanBumi

PACIFIC OCEAN

The partition of water on Earth’s surface
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These figures do not include the tiny fraction of available water contained within living organisms.

The partition of surface water

saltwater = 97.55% freshwater = 2.45%
https://www.sciencephoto.com

Marine Science: An lllustrated Guide to Scie(itke Diagram Group, 2006)
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The drainage basin hydrological system
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Arctic Ocean
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= Figure 15.6 The northern hemi-
sphere is covered by slightly more
water than land. The southern hemi-
sphere, however, is almost completely

covered by water.
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National Geographic and The McGralil Companies, Inc. (2008)



KurvaHipsografik PerbandingarDimensiDaratandan Lautan
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Alir (Cairar) di Mantel dan IntiLuarBumi
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Skinner et al. (2004)
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SCIENCE ssovies

MARINE
SCIENCE

An Illustrated Guide to Science

Marine Science: An lllustrated Guide to Science

Copyright © 2006 The Diagram Group

Editorial: Gordon Lee, Jamie Stokes

Geography of the oceans provides an overview of the physical
dimensions of the bodies of water that cover 70 percent of Earth.

Geology of the oceans examines the geological processes that have
shaped Earth’s surface and features that are unique to the marine
environment. It covers the regions of intense volcanic activity that
liec deep beneath the sea, and the shifting boundaries between
water and land.

Chemistry of the oceans is concerned with the nature of seawater
and with the global cycles that carry vital elements, such as carbon
and nitrogen, from the oceans to the atmosphere to the land, and
back to the ocean again.

Ocean-atmosphere system details the engines that drive global
climate. The cycling of heat from warmer to cooler latitudes, the
impact of Earth’s rotation on ocean currents, and the daily ebb and
flow of the tides are covered here.

Biology of the oceans is an overview of the wealth of plant and
animal life that lives in, on, or near the oceans. Food chains
stretching from bacteria to blue whales are described, as well as the
unique communities that thrive in the pitch black of the deep
ocean floor. Every class of animal and plant found in the marine
environment is articulated.

Marine exploration and Marine economics focus on the human
relationship with the sea. It covers the technology that has allowed
explorers to span the globe and probe the depths of the ocean.
The vital role of marine food sources in the health and wealth of
the world is also examined.
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What is Marine Geology?

Marine geology 1s a discipline of geological sciences in oceans. (sea floor
spreading & plate tectonic, ocean crust, sediments above ocean -crusts,
stratigraphy, chronostratigraphy, sea floor morphology)

Investigations concentrate on ocean conditions relevant for sediment
accumulation or transportation. Data acquisition (CTD, sediment traps, benthic
sledges,current meters etc.) carried out from ships.

Investigations concentrate on the sea floor and sub-sea floor geology. Data

acquisition (seismic profiling, sediment coring) carried out from ships,
submersibles or remotely operated vehicles.

Juergen Mienert, 2008 Adam Nugroho (Webinagseotrekindonesia, 2'duni2020)

Badan Pengkajian dan Penerapan Teknologi
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https://www.sciencephoto.com/media/166943/view/westepacificoceanseafloormap
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Perkembanganeknik danlimu Kelautan
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AsalAir/ Lautandi Bumi

1. Darikapanair adadi Bumi? Darisekitar4 Ma, hampir seumurBumi(4,56 Ma)
A Scientists have found rocks nearly as old as Earth that formed from sediments deposited in water.

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

AwlRA2IF OUAGS alddzZRASa YR I @ Ft26a 2FFSNI SOARSYOS (Kl
history.

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

A Terestrial Volcanism/OutgassingDuring 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.

A 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 McGraill Companies, Inc. (2008)



AsalAir di Bumi HipotesisTerestrial

MekanismeVolkanismeé Outgassing
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= Figure 15.4 |n addition to comets, water for Earth’s early oceans might have come from
volcanic eruptions. An intense period of volcanism occurred shortly after the planet formed. This
volcanism released large quantities of water vapor and other gases into the atmosphere. The water
vapor eventually condensed into oceans. https://hkss.cedd.gov.hk/hkss/eng/education/gs/eng/hkg/chapter2.htm

National Geographic and The McGraldl Companies, Inc. (2008)



AsalAir diBumt:
HipotesisEkstraterestrial

Meteorite

National Geographic and The McGradidl Companies, Inc. (2008) EarthSky
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F1GURE 1.—Method of preparation of physiographic diagram
(a) Positions of sounding lines (A, B) are plotted on chart; (b) Soundings are plotted
as profiles (A, B) at 40:1 vertical exaggeration; (c) Features shown on profiles (A, B)
are sketched on chart along tracks; (d) After all available sounding profiles are sketched
the remaining unsounded areas are filled in by extrapolating and interpolating trends ob-
served in a succession of profiles,
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Fieure 8.—Qutline of submarine topography
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Line 1, first-order features of the crust; line 2, major topographic features of the ocean;
line 3, categories of provinces and superprovinces; line 4, provinces; line 35, subprovinces

and other important features,

Heezerand Tharp (1959)



In the Beginning:

North Atlantic Ocean Mapmg
by BruceHeezen& Marie Tharp
(19481957)

Bruce Charlebleezen 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 weleezen's
assistant while he was a graduate student and h
gave her the task of drafting seafloor profiles.
When she showe#leezerthat her plotting of the
North Atlantic revealed a rift valleldeezen
dismissed it as "girl talk". She persisted and the
eventually discovered that not only was there a
North Atlantic rift valley, but a mountain range
with a central valley that spanned the earth. The
also realized that the oceanic earthquakes they
had been separately plotting fell within the rift, a
revolutionary theory at the timetHeezen
presented this miebcean rift and earthquake
theory at Princeton in 1957. At that lecture,
preeminent geologist Harry Hess|[6] tdittezen
"Young man, you have shaken the foundations o
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Heezerand Tharp (1957)



