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Birth of the Himalaya

The Continental Shuffle

Over two hundred fifty million years ago, India, Africa, Australia, and South
America were all one continent called Pangea. Over the next several million
years, this giant southern continent proceeded to break up, forming the
continents we know today. Pangea essentially turned inside out, the edges of
the old continent becoming the collision zones of new continents. Africa,
South America, and Antarctica began to fragment.

What ultimately formed Mt. Everest, about 60 million years ago, was the
rapid movement of India northward toward the continent of EuroAsia; India
charged across the equator at rates of up to 15 cm/year, in the process
closing an ocean named Tethys that had separated fragments of Pangea.
This ocean is entirely gone today, although the sedimentary rocks that
settled on its ocean floor and the volcanoes that fringed its edges remain to
tell the tale of its existence.

Mechanics of Mountain Formation

to understand the fascinating mechanics of the collision of India with Asia
we must first look beneath the Earth's surface. The continents are carried by
~ the Earth's tectonic plates like people on an escalator. There are currently 7
giant plates sliding across the Earth's surface, and a handful of smaller ones.
There may have been more or fewer plates in the past.

Currently they slide, collide, and recede from one another at rates of 1-20
cm/year. They are driven by internal heat deep in the earth that is able to
escape efficiently only by convection. Convection is the process that drives
- hot currents of gas or liquid upwards because they are less dense, and cold
. currents of liquid downwards because they are more dense.

- Continental Plates
In some ways, the continents are like giant accumulations of rock debris
. lying atop the tectonic plates. Continents are the "scum of the Earth,"
consisting mostly of light minerals like quartz, which can't sink into the
Earth's dense mantle.
For at least 80 million years the oceanic Indian Plate continued its #
inexorable collision with southern Asia, including Tibet. The heavy ocean
floornorth of India acted like a giant anchor, plunging rapidly into the
%_al\)ntle, and dragging the Indian continent along with it, northward, towards .
1bet
As the plates collided, the sinking ocean floor generated volcanoes in
southern Tibet because the rock at the top of the descending plate melted,
from friction and the huge pressures of collision. However, by 25 million
years ago the fast moving Indian continent had almost entirely closed over
the intervening ocean, squeezing the sediments on the ocean foor. Since the
sediments were hghtwelght instead of sinking along with the plate they
crumpled into mountain ranges-the Himalayas.
By 10 million years ago the two continents were in direct colhsmn and the
Indian continent, because of its enormous quantity of light quartz-rich rocks,
was unable to descend along with the rest of the Indian plate. It was at about
this time that the anchor chain must have broken; the descending Indian
plate may have fallen off and foundered deep into the mantle.
Although we don't fully understand the mechanism of what happened next,
it's clear that the Indian continent began to be driven horizontally beneath
Tibet like a giant wedge, forcing Tibet upwards. Tibet, meanwhile, is

Source(s):

Roger Bilham. (2006). Birth of the Himalaya. Retrieved from Public Broadcasting | , da”

landmass

- Channel Website: http://www.pbs.org/wgbh/nova/everest/earth/birth.html F =
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behaving like a giant roadblock that prevents the Himalaya from moving Sy o
northward. Under the peaks and under most of Tibet the Indian plate is w—
apparently gliding along almost frictionlessly. g
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HOW SUBWAYS WORK: Tunnels

A tunnel-boring machine (TBM) is a machine so large that it
usually has to be transported in pieces. It uses discs and scrapers
to crush and remove rock and debris, creating a tunnel. A
conveyor removes this debris from the tunnel so crews can
dispose of it. Although it moves slowly, a TBM can dig through
both hard bedrock and softer soil, and it supports the tunnel as
it digs.

But machines like this didn't exist during the construction of the
world's first subways. Building crews had to excavate the
subway lines in cities like London and Paris by hand. This was
slow, difficult, dangerous work. For example, digging the New
York City subway tunnels required close to 8,000 laborers.
Thousands sustained injuries during construction, and more than
60 died. Improved construction methods haven't completely
prevented subway construction accidents. In January 2007, a
collapse at a subway construction site in Sao Paulo, Brazil
buried a minibus and several dump trucks and created a 260-
foot-wide crater.

Through the years, crews have used a variety of methods to
excavate the subway tunnels. Some have blasted rock with
dynamite, and others have used movable shields to protect Ho
diggers while excavating hollow tubes under streets and 2sifility
buildings. In the 1950s, some crews started using the New
Austrian Tunneling Method (NATM), a collection of
techniques for determining how and where to dig. You can learn
morek about other modern tunneling methods in How Tunnels
Work.

One of the most commonly-used methods of carly subway
construction was the cut-and-cover method. This method
required workers to do exactly what the name suggests -- cut a
deep trench and cover it up. In order to make a stable covering
over the excavation site, workers drove piles on either side of
the trench. Then, they placed trusses and beams across the
trench, using the piles for support. A temporary or permanent
roadway could rest on this surface. The beams and trusses could
also hold hanging supports for the pipes and conduits unearthed
during the tunneling process. With this method, crews could
usually create a tunnel that was deep enough for a train to travel
Lhré)rug}ll( but shallow enough to avoid hitting nearly impenetrable
edrock.

A finished subway tunnel

bsootnieR
91912000
tooR

This method was safer and more practical than digging
horizontally underground. However, crews generally used city
streets as guidelines for where to dig, which caused the
complete, but temporary, destruction of existing roads. Planners
were willing to accept this inconvenience because using the
roads as a guide made tunneling easier. First, it allowed planners
to make sure that the subway went where people needed it to go.
Second, it reduced the likelihood of encountering building
foundations or otherwise damaging existing structures.

But following the road doesn't always prevent work crews from
running into unexpected obstacles. We'll take a look at some of
these in the next section.

Source(s):

Wilson, Tracy V.. "How Subways Work "22 March 2007.
HowStuffWorks.com.
<http://science.howstuffworks.com/engineering/civil/subway.htm>
28 December 2015.
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