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Water 'the-j_g_spher

S ISECALISE Earthiis a closed system, matter
IIGISEC cle within it

2 [ ne—m that we see in surface water
= o] rces may have come from snow and
_~ ce, from oceans, or it may have been a

= fproduct of cellular respiration




Walerin the, Biospher
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SAVater in our atmosphere acts as a
Jrssm; puUse gas, trapping heat and
WJIL ng the Earth

f-E s transfer of heat throughout our
= iosphere IS also mostly due to water’s
~ ability to absorb large amounts of heat
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Sihe Hydrologic Cycle

The Hydrologic Cycle
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ell, there Is attraction formed.

Ween nearbyawater molecules as a
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r JJ IIows water molecules to surround
ounds while dissolving them

http: //antome.frostburg.edu



J\/r ogen Bonding and Water: . N—
Phic -

0 Becau;-" water molecules have relatively strong
Iydrogen bonds between them, it requires a
Jarge‘ amount of energy to break these bonds so
jat theimolecules can move freely

‘__'f T 1s means that water will have very high heats
fof fusion and vaporization

_0 Tt also means that water has high melting and
boiling points when compared to similar
hydrogen compounds
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@oxygen atoms
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SRBBGAlISE ice is less — e
dense than water,
[akes alwa) SSVAS
[OItNE top down
T HiSiprevents most
gkesiand ponds from
f' zmg solid

Stratified Lake Waters Turnover

S5 As well, it contributes I

“{o the cycling of
oxygen and nutrients
during the spring and
fall in bodies of water

Winter Condition Spring Condition
Stratified Lake Waters Turnover

http://www.islandnet.com



SNeEdydrogen bonds |n water % gj ’
coflasidy betweeﬂﬁanelecul ich glves
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Waternits surface tensiorn

SWAGIIIESIOMIalsor oceurs between water
rrulsgk es and molecules of other
J,Jr tances (such as glass)

J:' he force of adhesion is responsible for
_trh;e capillary action that occurs in the

_—

_'" xylem of plants



Vaterand Heat - ——

PRINENIVArOgen bonds between water molecules
fEanS that water has a high specific heat
ecPaCIty
SAGIaesult, water stores huge amounts of heat
FENEgy
= ®-arge bodies of water will moderate
= lemperatures because of this
- o At the level of the individual organism, the high

specific heat capacity of water prevents body
temperatures from changing too quickly
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2> Ofefelafisg s gain water from their
SHVITONT nent through eating, drinking,
,JJ,)JEG tion, and cellular respiration

: ahlsms lose water through breathing,

..__

eating, and in their waste
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SAliEnIecosystems lack water, the producers that
USENtFduring photosynthesis quickly disappear

o Ar‘—\ ?’e droughts in areas can be devastating

ﬁ __psystems

J e loball temperatures rise, then droughts will
;_‘:_.:;become more common in areas such as Alberta,
which will greatly affect our economy
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SANOEallfreshwater is suitable for use

SNiimany areas, the water is contaminated
With toxic chemicals or pathogens

= ;_)H Sven if the pathogens can be killed by
: chemlcal treatment or boiling, some toxins
| _-' are extremely difficult to remove from

polluted water
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0 € fElflefs 35 i the amount of water avallable
I lels ___osystem will"affect the growth of
;)J’Jf JIcers

—F arch carried out in the rainforest
“"_ .- 0ws that trees exposed to drought

= ’CDndItIOnS will extend their roots deeper
- than normal in search of water
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SWAGHVE], the rate of growth of th S d—
,Jecr' and-s%ﬁae. of the argest trees
clige]
2 Trlis _uld contribute further to climate
chanc less CO, would be absorbed
1l the atmosphere

_____A.):-"' e-lack of growth in trees and other
=3 producers due to drought will also affect

_—

~ other chemical cycles in our biosphere
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IIETINE ‘s-sityé_ffyde_s)’

AL, because there is a limited amount
of err= ‘N our ecosystem, chemicals
] ,Jcm e recycled constantly

= JE 5 main biogeochemical cycles are the

_ Xygen, carbon, nitrogen, sulfur, and

'phosphorus



IIE CarDb ﬂv@ﬂ@@xygenﬁﬁ
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2 C ,JrJan dl oxygen are closely related in
oLlf sc» stem

SAS & f" iIt, they can often be illustrated in
. r‘z r'he cycle
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@arbon-Oxygen Cyclew s

CO, in atmosphere
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Primary
consumers

Detritivores
(soil microbes
and others)

Detritus
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SIOWWVs. Rapid.Cycling-efiGarbon
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@Iganisms are involved in the rapid
GyGling of carbon through photosynthesis
aid ¢ ~el|u|ar respiration

gt wever, some larger producers (like large
:ff’EFees) also store carbon for long periods of
- time in their tissues, and the carbon is not
- recycled until the tree dies and is broken
down by decomposers
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elarg st stores of carbon in the biosphere are

I ?_-S"":oceans

S5The water in the ocean contains billions of
_:—;-'.;"_‘onnes of dissolved carbon dioxide

"o Other carbon sinks include forests, limestone
rock (calcium carbonate) and petroleum deposits
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eSSt fur'-Cng J“'

SIS an important component of
r)rJrrJLr
JVLLr V. l.f)acterla use sulfur compounds in

= Pho| esynthe5|s or certain types of cellular
.j-p-asplratlon

=

_5 ‘Bacteria also release sulfur that is in forms
that cannot be used by other organisms
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http://web.missouri.edu
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SHIIENG JJ’[FI\ jonrorfossiMftels that contains
SUliliigreleases sulfur oxides into the atmosphere

SO aomde reacts with oxygen and water
\/Jr OUr in the atmosphere to form sulfuric acid
zlf ,sulfurous acid

== hen this acid condenses, it falls as acid
preapltatlon

-® The acid can change soil and water pH, making
it impossible for organisms to survive
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1 agend-g_gglé J’

JJJ trejef ' ‘IS reguired by organisms to form
trlee mo acids that form proteins and to
u,@ Up: the structure of DNA

BROWever, the nitrogen gas in our

—

_;,._ atm osphere cannot be used for this
g‘“—: jpurpose
_® The nitrogen gas must therefore be
converted into other forms
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Niufogen Cycle,.
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Mitrogen in
atmosphere (N3)

Mitrogen-fixing
bacteria in
root nodules
of legumes

el e =
MK Nitrates (NO5")

@" 4
Decomposers
Ammeonification Nitrification @
| g e o) (88 e o)

{aerohic and anasrobic
baderna and fung)
Nitrogen-fixing Nitrifying
soil bacteria bacteria

http://www.epa.gov




RIOEESSES 1N ng Nitregen!ﬁ?c?le‘"

o JNire s on| fixation IS the conversion of
clufid herlc nitrogen into ammonium
(\J 7))

2 [ |s carrled out by nitrogen-fixing
=—=—=—D)¢ Cferla found in nodules attached to the

:t

== Z’iroots of legumes

~® Ammonification also produces ammonium
as bacteria break down organic matter
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J J,err denitrification baW
thercycle by bre'%‘down nitrogen

(“OHI)JJIJJ”" réleasing nitrogentgas
ozle <l o ‘the atmosphere

Jeru atlon typically occurs in anaerobic
ar __nments
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SPHOSphorus is required for cellular
ma'i:er_’; such as DNA, phospholipids, and
AT
= HH sphorus does not cycle in the
gf a mosphere but is found in soil and water

_-0 Large amounts of phosphorus are stored
in rocks and released during erosion
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\ Weathering of |
phosphate N
\\}» \ ~from rocks

Phosphate in solution

Phosphate . . Chemical
in soil . - e, prﬂclpll:atlun

."Detritus.
: “settling to

]
Decomposers

Copyright & Pearsen Education, Inc., publishing as Benjamin Cummings



OVETablndance, of Ph@ﬁpﬁ‘ﬁs“"

0 B cause most of the world’s phosphorus is
cjgegi n rocks and sediments, the growth
Ople ants is limited

@

T f' ever adding excess phosphorus can
—cause uncontrolled growth of algae and

i
<
:.-

- J

~ plant life, which reduces available oxygen
~ In aquatic ecosystems



ERENgY nd-MQ_Lt.e_rﬁ Transfer. =

REMEML per that energy is involved in each
Step) Off hese cycles

r\J e 'I water is also a necessary

— nponent of these cycles, so the

} fogeochemlcal cycles are all linked
== ’cagether through energy and water
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he Balance of Matter ana: o

ay Exchan‘gé‘

Jiician lount of: sunllght dn area receives
OIUEN etermlnes Its productivity

2 Pgelef tt|V|ty rates are often expressed as
en rgy OF biomass

'tAs weII moisture plays a significant role in
= the product|V|ty of an ecosystem




5C LJI - 'n ~th@lqépherﬁ!’" —

rJJJJé oUr own bodies, we mamtam
r1orr)e taS|s

o do h|s We must use energy

= [ = .'979 James Lovelock proposed the
_ Hypothe5|s which is homeostasis on
= ,a_global level

5' In essence, this hypothesis suggests that
the Earth is self-regulating



line Hypothesis and Ll¥m’§h S
Triisle -
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fi@ntself plays a large role in the balance we
ee Jn ourbiosphere

2 r e CC p05|t|on of our atmosphere, for
NS rance would be very different if living things
= J_:"'_': ﬂ not modified it through cellular respiration
— -_and photosynthesis
~ ® As well, some of the sediments that make up
“ our geological features come from biological
sources



SSuioiatolites.are formatlons,cf"- -5"'
Sedifentary rocks that are composed

r),JrrJy OIFtENCE mmasﬁwmmms——
wrly tromatollte layers show that there

Was large amounts of oxygen trapped in
Jrr -OXIdeS

: ter layers indicate that this oxygen was
no longer being trapped — it had moved
~ out of the oceans and into the atmosphere
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REPIICating Eanth's B-i@ﬁ@hﬁ?é" —

SESGIENtIStSs have tried to
fe pJ]ch* ‘the biesphere on -
Stiial |'scale

J 'rj_r_ ever these

= 15e'r|ments were not
:__f -very successful because
‘our biosphere is

-‘ extremely complex

http: //www theoctobérgallery c?mﬂ
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J J\err\ programs such as ALS (Advanced
Hiie'S port) are being studied to see how
r)LJr 5 may. be grown in a space colony for
= food ‘and oxygen

;_-._ Such programs also look for ways to

o

: - recover usable resources from waste




e atightonzMars Pr-@j.@t?- p—

o p rra C“- adlian ArCUIC,
NASATSPONSOXS a
J"-‘J-L]fgﬁ ‘Station that is
[HtERded to simulate the
gonditions of Mars’
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% The purpose of such

:.-
_,_.

— '-Lresearch IS to study what
factors need to be in
place for sustainable
manned missions to
other planets

htt;;)'_://w“ww.space.gc.ca



pUImal ﬂter@nceﬂj’

SNSiiens hiave significant ability to'change our
SJrJ‘JJf

JJWA\ r sometlmes these changes cause a

GlISH ptlon in the flow of matter and energy,

-:-__.;;.-; which interrupts the delicate natural balance of
fecosystems

: ~ o Therefore, much work is being done into looking
for ways to reduce our environmental impact




PIESErving Natural Balance

SiErdevelopment of alternative energy
SPUICES IS one possible method of
feducing the impact we have on our

= r" et

% As well, we may need to reconsider how
~ we use land and resources to prevent
- damage to the ecosystems around us
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