Biosphere

The biosphere includes all life on Farth.
Ocean life is concentrated in the sunlit
surface wateis of the sea (FIGURE 1.16).
Most life on land is also concentrated near
the surface, with tree roots and burrowing
animals reaching a few meters underground
and flying insects and birds reaching a kilo-
meter or so above Earth, A surprising vari-
ety of life forms are also adapted to extreme

vents spew hot, mineral-rich fluids that support communities of exotic life forms. On land
some bacteria thrive in rocks as deep as + kilometers (2.5 miles) and in boiling hot Spr;ngs‘
Moreover, air curt‘m}ts can carry microorganisms many kilometers into the atmosphere. Bué
even when we consider these extremes, life still must be thought of as being confined to a
narrow band very near Earths surface.

Pl.ants and animals depend on the physical environment for the basics of life. However,
organisms do not just respond ta their physical environment. Indeed, the biosphere pm.ver:
fully influences the other thiee spheres. Without lile, the makeup and nawure of the
geosphere, hydrosphere, and atmosphere would be very different.

environments. For example, on the ocean
floor where pressures are extreme and no
light penetrates, there are places where

seosphere |
eneath the armosphere and the oceans 15
wtends from the surface to the center of t

fydrosphere

atth is sometimes called the blue planet
1, as we saw in Figure 1.12B—-The Blue
tarhle.” Water more than anything else

\tmosphere

arth is surrounded by a life-giving gaseous
nvelope called the atmosphere. When we
;atch a high-flying jet plane cross the sky.

- seems that the atmosphere extends
pward for a great distance. However,

vhen compared to the thickness (radius) of
he solid Earth {about 6400 kilometers or
00 miles), the atmosphere is a very shal-
ow layer. One-half lies below an altitude of
6 kilometers (3.5 miles), and 90 percent
ccurs within just 16 kilometers (10 miles)
f Farth’s surface (FIGURE 1.15). Despite its
nodest dimensions, this thin blanket of air
s an integral patt of the planez. [t not only
rovides the air that we breathe but also

the solid Earth Or.geosphere. The geosphere crganic matter from decayed plant and

he planet, a depth of 6400 kilometers, making it animal life {(biosphere). The decomposed

by far the largest of Earths four spheres. and disime.gt'a[ed rock debris is the pl:oduc[
Much of our study of the solid Earth of weathering processes that require air
focuses on the more accessible surface (;tnlospliere) and water (hydrosphere)
features. Fortunately, many of these Seatures  Air and water al‘so occupy the open spaces
represent the ourward expressions of the bGIWg‘en the solid pamcles and are consid-
dynamic behavior of Farths interior. By ered important soil components.

examining the most prominent suriace
features and their global extent, we can
obtain clues to the dynamic processes that
have shaped our planet. A first look at the?
structure of Farths interior and at the major
sutface features of the geosphere will come
later in the chapter.

Soil, the thin veneer of material at
Earths surface that supports the growth of
plants, may be thought of as part of all four
spheres. The solid portion is a mixiure of
weathered rock debris (geosphere) and

makes Farth unique. The hydrosphere is a Although these latter soutces constitate
dynamic mass of water that is continually just a tiny fraction of the total, they are

. on the move, evaporating from the oceans .\ 4, pore important than their meager

to the armosphere, precipitating back to the percentage indicates. Streams, glaCiETSI, and
land, and running back to the ocean again, groundwater are 1'esp0n€_ﬁb1€ for creating
The global ocean is certainly the most many of our planet’s \,aned_lar\dfc‘)nns. z;:f
glron?:n§nt featulre *01f the hyc:rofs[;he[r? well as-the freshwater that is so vital to lile
anketing nearly 71 percert of Earths
surface to an average depth of about
3800 meters {12,500 feet). It accounts
for about 97 percent of Farth’ water -
(FIGURE 1.14). However, the hydrosphere
also includes the freshwater found
underground and in streams, lakes, and
glaciers. Moreover, water is an important
component of all living things.

on land.

acts to protect us from the Suns intense
heat and dangerous ultraviolet radiation.
The energy exchanges that continually
occur between the atmosphere and the
surface and between the atmosphere and
space produce the eflects we call weather
and climate.

If, like the Moon, Earth had ne atmo-
sphere, our planet would not only he
lifeless but many of the processes and
interactions that make the surface such a
dynamic place could not operate. Without
weathering and erosion, the face of our
planet might more closely resemble the
lunar surface, which has not changed
appreciably in nearly 3 billion yeats.
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