
I 
t::t 

1Jflfl 6 
' I QJ _· IV ~ .c:l~ 

1111a~ fllft£111 a~UcfllYf 111~ a fl :U'lffl~ u~ JJGJf'l ~ 

(Habitat and Environment) 

i-:~ii;ifl'Yln~u~lli1T~:d:Ju~~'V\1uifli'nfl111 ~:ijf11111~nvrueJ~1-:~1n~~nu~n1~ , ~ 

LL1~~tl11 n~11l~11i -:ILL 1~Sfl11ii~'Yl~~~tlth-:~ri-:~1 'V\ qjLL~:~1flqJri-:~CileJn11ij:niflLL~: n11'i111 -:1 
' C),l r I 

iifl fi111 ii'lttJnirnu (environment) ..Xu nu 711f1J 7JJiJ'Iii-Jnnrln7fliJRWJ
1

Nf11fiH~RiJ7muu 
'II 

,.,_ I I ~ G' I .-.;""" I . ; 'V <V ..: """ """""' .... .J .J ..... 
fNflu1~f1iJUWfN'J Nf1 711 JJJJnU1f17Wf1 71fJJf/71J 7 nJJifJWf111J1/fl'lf1UiNI.J'l1Jfl 1~1'YILntnnun11 

I I 
A A ...,.._.f( I A .................. ~ AlA a a A 

fl n~1 tl-:Jf11111~11Vfttll1 :'V\11-:1~ -:111~1111 nu~ -:JLn~~tl11 L "HJ n111~1 "~L1Ff1'Ylfl1" 'V\ 1 t1 

"Ecology,, 1 u 'Yl1-:1;1i'Yl£J1LLU-:I~ -:ILL 1~ ~t111 tl tl nLtht~tl-:!U1: n1 1fltl ~-:ILL 1~Stl3J'Yl1-:l n1t1111~ 
(physical environment) l~Lbrl .J1 ~u, t11n1fl LL~~~-:h-:~ tlnL'V\.niJ LL~:~-:1Lb1~Stl3J'YI1-:1;1111'W 

'I 'II 

(biological environm~nt) l~Lbrl ~~ LL~:i111l~tl1H£J1111LUU1nmL~£J1rlU 
U'l" n~hL~1~~LL~:i111l~tl11ijbb'V\~-:I~tl~tl1H£J~ -:IL 'V\111: ~11Lb n rn 1~11 -:~:niflfl~b\4~1: 

~ ~ 

~1 LL 'V\~-:I~tlr.ft11H£JLLCil~:LL ~-:J~:ij ~ n~ rn:LiJUbtl nb 'Yifl.rf-:~1 Ub ~ fl-:l"lJfl-:lbbi;i -:1 ~l1-:l fl rn 'V\11iJ f11111~U 
~ 'I ,J . 

LL~: i -:~Ln~ ~ t111~u 6J LL 'V\ ~-:~~ t1 ~ fl1 « £JLu vn: L "11111 "lJ fl-:J ~ -J ij~i 111"11U~ 1~~u~'V\ rt-:~ttu L 1 £J n'l1 
- ~ 

1 .J 1 ..., .J o ..., ....: A .... .,. VJ ~ I I ..... .J !"J ~ "" 
habitat LL'V\~-:I'Yltltltl1fl£J'Yl~1fllli 6) "lJfl-:1~-:111"111111 b~Lbn U'V\~-:Ifl1fl£J'YlLuUU1Lf111 (Oceanic habitat) 

~ Ql 

I ..... .Jo:: ~A I""' X.,. 
LL'V\~-:Itl1flti'YILUUUT;J~ (Freshwater habitat) LL~::::LL'V\~-:Ifl1fl£JUU'WU~'U (Terrestrial habitat) 

' IV d ~~ ..: ~ 
6.1 U'Hll~tllfUJfUU'U'Ul!fllJ (The Oceanic HabifaO 

Lilu~'Yl11unut~utt1 LULLS1l1 .~utb"lJeJ-:1 t~nth::::111rn~1111u~~1uLuuJ1 (tJ1::::111rn 

370 S1U111111-:~n1~L111111) 1u~1U1ud';l::::LuuJ1Lfl11U1:::::knrn 360. S1U111111-:Jn1m111111 (ti1u 

lu~~"1Jt1-:JU1111rnijn11f11~fi1u1rn 11 tJ1111nL"1Jt1-:JJ11u t~niifl~'l.J1::::1nrn 5oo a1u~nu1,n1· 
~ ~ 

n1~L3Jfl1LU~1U1UdbuuJ1~~b~£J-:JU1::::111nt 10 S1U~ntnflnn1~L111111Ll'ht!u) ~1£Jb~111~bb'V\~-:1 
~ . 'I 

J 1Lf1'1liit11nt1b "1J111rll1-:l 1 'V\nJL 'Wfl1~111 nL 'Yfud ~-:~ii~ -:~ii~l<ilt11H£Jtl~LUU~1U1U111n 
Ql - ~ 

~ ~ 

trn~rn::::"lJeJ-:JLL ~ ~-:~u 1Lf1'3-l~ 1 fllX1-:~ ~3-J'YI 1~uii 1 tJ 11-:Jf'IS1ti~1-:J'V\1 a n'l:'Yl: fle:J-;1:::: ~1~ 
'I '1J 

I .... ~ ""' .:- .... I 1 I'"'} A .J ft-:J,1n~1ti~-:I'Yl~::::-ueJ£J 6) 'lJ1b1ntUb 1t1n11 .. ffnn 1l ·· (Conlinelllal she({) ';1:::;11f11111tl11bU~£J 

th:a.nm 100 l11~ 'V\1fl 160 n1~L11~1 CilfJ-;11nt!u';l:::;b ~11i'U111n~Ufl~1-:111~b 11 u1nrudb ~Vn 
11 "tnnn1li" (Conlinenlal slope)~ -:J';l::::iil tJ~-:~1::::iu'V\U1~iu1u11'V\1~11'Yl1 u1L 1nL'V\U1~unu 

. • '1 

Bl 103 79 



80 BI 103 



A ~ ..l •'I "" I A J' I .dl ..l "" I 

W17'1f~ilnJJ111ncu TYieJEJ L cu 1:~uw -\lfi11 'Jf~eJ1'V\11CU';J:fln~~JJ1eJEJfi~EI~L 1~1 ~,.'YIEI1ffEJEJr1 
'U cu 'U . \i 

L cuu;L 1mdiiL ~EJ~LL 1Jfl'YlL1EJL rh..fcu n11fi1 1 ~;ifiLU'ULL1J1JLL rl~LLU~Yh ~1EJ ncu (Competition) 

ifi1'Yin,-it~r;J:~EJ~ijfl11J.dEJ"' 1ua:£h.J1::W1'YiiJJ~«~~ cuan-;J1n..fcuifr1u1~,.u~tr~iifl11JJ , . . 

M11J11fiL cun11L ;a~LLR ~L ~EIU'l: 1EJ41Jflll t.\fl11'V\1EI1'V\11LL~:'V\1~L ~eln11~R3.Jvicuf 
_, I ... ..l:rJ ... ~ • .x .,llJII 1'4.,1.x 
~ n~m!:'!lEl-lU 'V\~-lEI1fltJflL1Jl41J'lL 1nt'U 1LflJJ'UEI1';JR11J \~fi1JJLL~W11~fl£l L lJ\4 

. . , 

"". J ., 4 ~· ltlft 6-1 lltTR~Dfl,tu!:tU6~U11\H81fUJtllull'n:ID 

' u..diJ ~.or:!l 6 .. 2 U'Ht"'~tllfUJfU 'UUlil~ (The Freshwater Habitat) 
1 "" ..l !"L. ~ - ..1 I . " ~ ..... ...... - .J .J ~ ... 

'UEifi';J1fiLL'V\fl-l£11ffEJ'YILu~'U1LfllJfi13.J'Yin~11JJ1U~1'U'U EJ-lJJEinu'lL 1.m 'V\'U~'Jf-l'U13.Jfi11JJ 
« II A ..:lJ IV I I ':' 0 . I A I A ..... fl' .,l ..... I 

LflJJ'UEIEJJJ1fi 1J1L1m'U t.ftUn LLJJ'U1 ~1flflEI-l 'YI::LflR11JLL~:UEI1J-lfl1-l ') 'Vi'7JLLfl:Rfi1'YlEI1ffEJEl~ 

L'UL 1Jfl~1~~d -;J:;~el-liiiin11tli'ui1 L'U~1cuil1-l ') L~ElL~L'V\JJ1:wJJnun11~17-l;ifllcu~1~~ '.1 
L 1fcu ElitJ1:i1'V\ futJfufi11JJRJJ~~rj'1JEl-l1:~u~ 1L "U11~n1tJ . iifl11JJLL i-lLL 1 -l~El~';J:~1'1-L n'l:LLR , . 

~ ..l \1 " .dl ... I .. ld .. I . .... '4 " !"I " 
'"1L 11tl1 L~ 'V\1ElJJfl11JJEl~flUfiElfi11JJL 1J~EJ'ULL1J11JEl-lR 111'Vi11JJ£11 n1ff L~ LlJUfi'U 

'U 

Wf11~LL 1fliElJJ"1JEI-lJ1~flfl1-l';J1 nW111~LL 1~~El3J."1JEl-lJ1LflJJ L UU'l:L~U~ff1'flty ') £)~ 
tnJJ n1iil:A -lLL91~: tl'l:L~w~ uii~af~El n1 ,-tJ1ui1"1JEl-li -lii~ifl1 uL ~El-l 111fl1-l 'J 'V\fl1EJU7: nTl 
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9; I 'I A A . A 'I :;' A . ~ ... ~ I 'I :: fit ..: ... 

1.1DU.f.lnf.l1~ LUU'l: nTn~ 1n flDU71J1mtn~~n~D LUU1-;Jfi~\UJ\4DtJn11 L\4U1Lflll ""ll 

:n1fl~';J:D1tnm~i.u~1~fl1~~'" -;J:~D~tJfu,-:~'Ufl11li~,Yli,Yu"lJD~ft17rl1tJL\4L'lfal~e~~'"'::tiu 
'I Cj,l... a..o ~ Cj,l - ...... il :: .. .... ~ ~ ...: .......... ~ ~ tJ ..... 'r. 
L n~tflr.J~n"Ufl113JL 111111\.t 11El~R11''Yllltl~ UW"l';llil ~~:\4\4~ta1t\' ~ll111fl\4\4';l:flD" 1::ft''Ufl1.JIJty'V\1 

A o a..o ~ 'I J ;r...: ....... 'V!~ a..o ""1 .... 
Osmosis 'V\ 'lEl Plasmolysis R1'V\ 'ltJ fi17L~ n L "lJUty'V\1 L UL 7 El~U ~ ~ll111fl LfiU1'Ufl1 f1Ufl113J1::'UU 

a..o I . I .... ·1 ... ...: ,t A 0 Cj,l ..1 a..o A . ~ ~ 
111Jfi1F.J 'l:tJ'UtJEltJD1'V\17 LL~:E11F.J1:~Dn a'V\fl (gill) ~~1l11\4L~Elfl1'V\U1f1'l.htJthll1tufl111JL"lJll"lJ\4 

:: 'I ~ ft a..o 'I ...: ........... ... a..o il :: I A .f"l A ""'tJA ~ ~ 
11El~U1 b"V\ft'lJ<ilatJnU b\.tft'~ll1f1f.l'YlEl1fltiEltJ \.L~'ilfl1'U1fi7DF.J SJ1~~u'U'U1~1IU'Yl 11J1tu.fl11liL"lJ3J"lJ\4 

~ ~ 

A ... ... I - :: R :: A I ...: ....... I ~ 
"lJEl~~naD3Jn17LUatJ\4L~tJa~EI~f.laEifiL1a1f.l11JLL1~~~'U"lJEI~'U1LflllLLa::u1-;Jfl ~'U11ft~ll1f1flL'V\ft1\4\4 

ij,-:uun17t1i'ut1-ill}mJ1lui1L-;Jity~ll1n . 
Cj,l 1 " .. 1 ..,. 'VI ~ 1 ..,. !" A .... ... r .r ..1 ..: ........ ..1 ... 
11EILLf.lfif.l1~ b Uu'l: n17f1ft'EI~ LfiLLn n1 'l'Yl\.t 1-;)fllJnll n1::LLft\41flL 1ftl1 ft' ~ll,.1flfl£l1flr.J 

' Q,l A A . 

6.3 U1U,~fllfUJU'U'rt'UA'U (T~rrestrial Habitat) 
~ I a..o ..1 .f"l .I ,A ~ ... ~ I ltl I .., ..1 :'1 

R Tl1~LL1<il a Ell! 11 D~LL 'V\ a~ El1flti'YlL u\.t ~\.llfi'U \4\4 ll"lJDLLfl flfl1~ 11 flLL -v\ft"D1fltlf1LIJ\4 

~~111n LLa:LL3JLLcflL\.LLL'V\~~EI1fltJ~LU\4~\4~\4~1UTl\.LLD~n~-ft'Tl1~fl11liLLflnfh"DDnltJ;,1nnu 
El~1~ll1 n111~ Yl1L ~ ~ij:n1fl~El1fltJDijuuil\4 ~D"iin11t1i'ut11 "ti1l~L 'V\ll1:ftll riuwn1v. 

""'.,J ...: ~ d .., I fttJ ..1 o .., 1 .., ..1 :'1 -~ A ~ ~~' 1 

IJll u'l:L 'YlflLLa: « ~LL 1flatlll'Yltl1fltJEI~ tl"fl 1:: nEltJVlft1fl~1.1£l"LL -v\ft~1fltJYILu\4..,\4fl\4\4\4 ~"LLfl 

il'U D1n1fl tltu'V\Tlij LLa::tJill1tu~1~\.t ~1tlfl1'1lliLLflflfh"~D~D"fltl1::nD'UL ~uhilvh L~LL'V\ft" 
~ ~ 

a..odA' .~ .... I ~=t' I A A 

tl1flti'YlLUU~U<ilULL1J"DtlnLU\4L1JfltJDtl ') fl~ 6 L1Jfl flD 
" . }I ... A }I ... A 

6.3.1 l'U~u1~~~1Jl1'Hlu1~1J'Jf'U (Tropical Rain Forest) 

LtluuiL1m~e:~~1.n~LLu1Lft'u~uU\1fl1~D"ijan .~m~ijflftDflU1.1£l~\4ftu1L1tu.di:ifl1111~ 
LLt17,1nnuL~ti"L~n'llDtJ t1ill_1m~1~\4Lflu~o.Sufla£Jfltl~t11::111~ 9o d1 LLft::\iJ"U.u1L1m 
...... Jt A d,t il ;r.I ·. .. ... . :'L.-.~ .... ~ ... . . '1. I ... I 

'Yl1Jfi111J"liU~" ~"li'Yl11\4El~ W.LfllJ'U fltJ111flJJ"fl1fm:L~14 L3JU\4ft\4 li1J\41fl\f" &.YtqJ LLft:liO~'V\ft1!J 

82 BI 103 



~Ui'l~'UrJilLfltliltJ:thuiu rh L ~'L ufA-leUJu1t 1UU 1D'Ut1Eli11JEl-l~1tl'UU-l rfuijl ~LLH -lLLi'li'lffEl-l~Ofl 
'U 

"' " ..1 . ... ..... J' 
~-lLUtl-l~ou~-ul~ ~u'Ylu1nm~1fiou~-liiLLH-l«11-lL~tl-lHR1 ') Lri11!-u LL~i1-ln1:1Xu v..-u~1" 

rirT-lii.i-u L~L~n ') L -;J1 ruLilu 1fiDriDu1-l~\41LLU'UY-~EJU1:3J1nL ifi1~D1fltiDUL u u1L 1mttiiDrJ 
., ;j , '\I 'II 

3.11 n3J1ti'V\~1t1~Uil 11ij1.J1 :L 'YlflLLtJuttl!u L~11L tJu u1L 1m ~iii -lii;ifiEl1flt1ElU 113.1 rl'UElU1-l 
. 'U . 'U 

WU1LL li'" LL ~~-l~DUEl1fltiR n,;. m:dv..u l-uu1L 1m 'YllULLEl~1 ~1f1Dou n~1-3 'Yl1 tJLm ih.JfiElU LtlLL~: 
'\1 

111:-lunEl nLau" ltY ElUJ1 n1 n~1-lLL~:~lJ~ 1 LLDlJ: 8J1Du t u'Yl11.JDLlJ1 n1lft 
. 'I 

6.3.2 L'U,.thN"fl lu (Deciduous Forest) LUuu1~1nL~EltlL UL 1JfiEltJeJUi:itl13J1mJ 1~\4 
'U 'I 

1 ..1 ~ltJ .: Yl ... ...~ ll .... ~ •'WI I .... I .. I"" I 

~tiL\UWfi~Eli'lu 1:3J1nL 30 \41 Vi11nL L3J'YlEltl U1.i1nnLU3J L3JlJ1n~Ui'l LL111u13J1nL1JEl-lLL111~: . . 'U 

~Ui'li:i~1U1U3J1nLL~:Yi~L~~1tt';l:~af!LtJLrlm:nn1fll~lJ'V\\411 LL~:11:fl-lH1l1Y·mrJL,JuJt,';)Ufi11 
. 'U 

-;J:L ~lJL 1Y1tinfli' ElUEl1 n1flEltJeJU ~u ~-l';l:L ~lJ~~1u1'H1i ~'UL~U~~~ij R n,y m:L tJuL 1J111th~R" l ud 
'U•I'U 'I 

';):v..u1nn luw1u1JEl-l1~nsnnL ~itEl L v..11:L entttJtJeJ'U1JEJ-lsnn 1~n~1u1t1ti1u l 'V\nhtJu~uJ 1 'I ., 

~n~w:~~~tl1LLt.Jtl'\luinw~b~u-;J:i:i8J11n1JEJ-lDu'Yl1rj1111tn1ut13JL1.i1LfJDuElci~-liiYi-n-,¥u~1 
'I . 'U 

~UElUlJ1n3J1tl ifl1~DrJlwu1L1JCiltt-;J:i:i-n-n"113J3J1n luni'lLUL~~~LL~:nfl'lElu R1~ lunf!'V\l-411-;J: 
'U 'II · 'I 'I "I'U "I'll "I'U 

Lfl~ ElUU1tl El'Viti'Vi ~-llJ1'Yl1 -lYlflLtlL ~~ElL ~tl-l1J1-l"11i4i1L ri1J \4 ~rJ-lfl-3 El1 fltl El rJ~L~3J 
'U 

6.3.3 L'U,.~~l1qJ1 (Grassland) LUuu1nm~EJ~tl" LU'Yl1~L WUElLL~:'Yl1-l1tl1JEl-lL "lJCilth"-l~tJ 
u1nmtt';):i:iu7lJ1nL~1~u 1ilt1LQ~t1Cil~Elf!U 1.J1:3.11~ 1 o-30 d1 iCil1~El1flt1EJr.11uL1JCilrl-l'V\tU1 

'U 'I ., 

~1 • ..... ... .... A A I Yl • 4 A . ..... ... 

'" fltllJ1 nLU\4Hfi1U1:Lfl'Yl nu Vi~ (herbivorous) '1f -lCIIEl L U-;):111 nLiJULV\tiEl'V\., ElEl1'V\11"1J El-lH1111 

U1:L11'YlnuLdEJ (carmvorous> ~-l1Tn';):r.nflti113JElt1Luu1nmtt~1tiL,Junu L1J111rl-l~ru1dii~m1un 
'II 'I ., 

, I 

1 41; "1 " 1• A 1 A A A !"'I ..... 
LLflfifl1-lnUEJEJn LuEln'V\~1tl-n'fl L"Jf'\.4 prairie 'VI'lfl pampas 'V\1El steppe 'VI7El puszta Lu'\.4111\4 

t "" • I 

6.3.4 L'U~VI~ HlVI~ HJ (Desert> LtJuu1L 1mYii:iu13J1nLU1~U 1"t1LQ~t1Cil~EJ"tll3Jdiu 

1 o d 1 ~-lrh 1 ~nnn1fldiie11n1flLL ~-lLL~-lElU111~El"L 1~1 i -lii;1111~El1fltlacil uu1nmd';l::tlEl-lii 
'II •u "' 

fl113JH13J17 t11 un111.Jfui1 L~ElU1-l~ri" ~-l-;J:i:i;i111ElU7fl" l~ ~"11~~uacil.uu1L 1md1Tn-;1:;i:i 
' 'II 'II 

'VIU13J~-lLU~ti\4LLU~-l3J1';)1 n 1u L ~Elrl1'VIit 1~Ufl-l nui1LL~: ~" fi17.H WLfftiJ 1flEl fi-;)1 n~1~U 'II ., 

n17L';l1nJLiltJ1111L~Eln17"1Jt11ti'YtU'IfLtJULUEJU1-311f!L 1'1 Yi"11Ul-l-n'i4fiH1lJ17tl-lElfiLL~1L';l1ruL~1J 1111 ., 'I ., 

ElEl ni'lEJn 1 ~~~LL~:L3J~fl 1l1ti'V\R-l~i:i~u111n'VIUnL ~tl-lflf-lL~ti1L rl1J'" Lrlflfl113J~U'VI3J" LU tlUY1~ 
L 'VI~1,r\4';1:1111tiLL~:L 'VI~El L i'tL~L ~tl-lL3J ~f!L rl1,r'U 

I i,. ... ' 

i1111'i1a1fl'tJ l uL "1JCII'Yl:b~'Yl71u3Tn-;J: 1aJnuu1 uan-;11 nttu 11" nlWJ-ltJi'ui1l u~1uc;h~ GJ 

L~tJ« -31u~1l ui1 11 tJ1 n~Lb~1i1111L'VI~1d';l:fl1fltlflr.1lu 1 Vi7 -l'VI1Ell u 1 u~:aan'V\1nu 1un~1 
,'II 'II 
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• d... A~ I ... ,K I ... 

na14fl\.Len' 4lJ Elm 'V\1llJfl1n11LLa:llfl11li~\.LJJ1 nn11L 1a1 na141\.L 
'I 'IJ I 

U~ nf1LL~Tn:Lftfl11 t12J n'iil :ii E11,n1fl,i'el\.LLLft:LL ~4LL~4Ufl El;.l'~iitJ14U1L 1'N~1:fiuJ 1 
-..~ ~ ~~ ~ '"" 0 tt .~.r .I ... · t .... • ... .. ... I I A . .3 ... 
Lt~~\.L~\.LlJ1 L n~~1fi\.LlJ1n 'Yl1 L l'\ .... \.LfltJ1L 1nL \.L\WV.~Uft:fffi1El1fltiElijEltl14~n~ tJ1L 1nL\.LL 1tln 

11lElLEltgff (oases) 

1 ~t1orY1 ') l tJ'iil: .... un:Lft'Yl11UElijL \.LL ~fl i' El\.L Utlfl:Lf4Yl11tltJ14LL vl4 n ElijL \.LL ,~~iiEn n1fl 

. LV\.LL ,J\.L 'Yl:Lft'Y111tJ1 nu (Gobi) L\.L'YlitJLElL :atl .a4Lil\.L'Yl~Lftfl11tJ~iia1n1fl'V\\.L11LU\.LlJ1~ 
6.3.5 l'Uflth1'rul1~tll'U9l 1l'lfll (Coniferous Forest or Taiga) 
fl'l A .I I ..,. .,'1 · "" tj ,r \'ltJ A · 4 .r -'tt ,3... • .r t II ... 

L ul-L1JlJ111fl'YlEl~ fl~L ,flu1Nftfl L tJ~\.L L 'Y114'YlflL 'V\1-lElV.WYl L 'UL ,fl14liV.~~\.LEl~\.LEltl~\.Lfl 

~~Li1'-L l 'V\qjLil\.L .... 1n 13!«'-L LLa:iiifl1'l ""'qJuetJE11f'lua~t-\a1u~n~ ·L,flU1«1-lil'iil: .... uL~ .... ,: L\.L 

tgn 1an~1tJL'V\UEIL'rh~\.LLUa-3~nn'Hn 1an~1tJLlLtm~cutl1J1J4'V\ll~ 
, 6~3.6 l'UfllJ'U"~l (Tundra) LilWJijfl1fl~iiain1fl~1-L11Lih.ri~ ii~ll:tJnfl~lJEl~ 

'V\U1LL u \.L L 'Ufl~i'Eiu 'iil: lfi'1tJLLff -3f.l1flflUflftElfl 24 ,Y11JJ..:J uti\ \.Lt}~'V\\.L11n'iil:ij~ft'cU'YlflftEifl 
~ 1 I ..,. A ..IJ' il A ,3 fl'l • t ~ \t . . .. 

24 "111 lJ-3L~unu .... ~'Yl~\.Ltltl UtJ1L1nL\.LLuUW"lf"Jf\.Lfl1 w1n LftLfl\.L ·(lichen) lJElft'ft' (moss) LLft:El1'iil 
'IJ . 

... A ... f:t " . ... .. .I ... •'I ... ~ .al\'1 I .... . I .... ... • I 
lJW"lflJ Lll a~tJ1"~\.L~ fffl1'Y1EI1fltltltl L \.LtJ 1L1nL"1J L1Jll1 n,-\.Lfl LLflft:'lfUfl'iil:lJ~\.Ltl11u fiflall 

. 'IJ ' . . . , 

~1.1'1 lut]~i'aua1'iiliiifl1'iil1nL,flU1RCUEl .... tJ~L,r1JJ1'Ynfl\.Lu14Li'nuen.J , 

u n t1 n ~1'iil: L ~\.L l fi'·:h « 111~1Jij tJ 1 ;L 'YlfHJUL U\.LLL 'V\ft4ita~B1fltJ'll Eh1i 4ii:a1flfl1lJ~l~ 
I 1 "" " l.t fl'l I ..~... . ~ 0 "" 'I 0 ~~ ......: ...... ""' t ... 

. na11lJ1 fltJ« -3L "lJ u'U Lu\.Lff1\.L 'YlliU'YltJ1'YlEitJ1-3ft1flq} L \.Ln11't11 L 'V\ff-31J"lf1flfl..:J'V\a1tJll n11 

tJi'ut11 "i1L ~EI~'iil: l ~fl11lJff1lJ1 1 fltll1 ":g1flEI~L \.Li-3LL 1fiREl1J1f\.L l~LU\.LEl~1"~ 
~ 'IJ 

PARALLEl BETWEEN lATITUDINAl AND AlTITUDINAl LIFE ZONES 

HIGH 

latitudinal gradient 

EQUATORIAL 

flll'f li-2 UQ'f;HQft'WQt~'UtHU'Htl·UllftfJ 
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6.4 a'.fllftU1~tltlJJ'Utl.:.J1an (The Global Environment) 

g.., .J I ..... 111 .. 1 I 'I .r "" I X A 1 
'J..Le:Jn;nn{f1l1~Ln~t=HJ3J6}f-\JLLflnfl1-\ln'J..L LuLU~1:::LL'Vh1 L'J..L~'J..L'YWllflfl1-\l ') 1lfl-\I~'U~1 ~n 

~-\lij~'Yli~~ 1~£Jfl1 -\l~fl n11~11 -\l:aifi1Jfl-\1~1JLL~:::ifi1LLR1[J-\Jij{f1l1~·LL 1~~fl3J 1~ll~1'U 113.1 ~~ -\!~~ 
n-\lfl113JLU'Ufl~1lfl-\l; -\lij:aifl.crY1 tt.Jii ni1£J {f1l1~LL1~~fl3J 1~£J~1'U 113Jd e:JT~L 1£J n11LU'U; -\1 

\1 
g./ I... 6' I ..r ... 

Ln~~fl3J'Yl1-\lfi1£J1l1~ (Physical environment) LLfiL'J..Lfl-\l'iil1n{f1l1~n11nLL'V\~1'J..L3J1Jfl1JL1Jflfl1fl1Jfl~1J 
'I 

111.,1.;, t1 A ... g.....,. ...... I d I g.., 1 
Lu'Yl1'Yl-\l ~n'iii-\13J~'U£J3JL 1£Jne:Jne:J£J1-\IWU-\111{{1l1~LL1~~fl3J1lfl-\l ~n (Global environment) 

\1 

g./ I ..r "" ... I ""' ""' A r· g.l I ""' ... 

{f1l1~LL 1~~fl3JL 'V\~1'J..LL n£J1L 'Ufl-\lfl£Jfi1J~~-\I-\11'J..L'iil1fi~1-\lfl1'Ylfi£J fl113J 1fl'U LL{f -\1{{11-\ILL~::: 1 -\!{{ 
\1 

I g.., ..... I ..r ... "I"" "I I "I"" "I 
fl1-\l ') {f 1l1~LL1~ ~fl3J~-\Ifi~11'U 'iil!:ll n1 1Lu~£J'ULL u~-\lfl~L{f3J eJ n1 1L u~r.J'ULL u~-\11Jfl-\l{f 111~ 

g./ ... 1 "" g./ I 1 ""' A 6' 
LL1~~fl3J3J{f1L 'V\fi3J1'ii11nn11"'V\3J'J..L 1lfl-\l ~n LL~:::fl113JL n£J11lfl-\11:::'V\11-\I ~ n nu~1-\ID1'Ylfi£J 

'I 'I 

i1fl~1-\11Jfl-\lfl113JLU~£J'J..LLLU~-\I~L ~'U t,)'e:J~1-\ILL~111f~ l,)LLrl{f1l1~1Jfl-\lfl1 fi1fl 1 'UL 1~1 n~1-\11'UnU 
n~1-\lfl'U 'V\ieJ{f1l1~1leJ-\IeJ1n1fl1'J..Ltl~n1~~1-\l 'J 

«111~LL1~~fl3J1lfl-\11~ nLLU-\Ie:Jfln l,)LU'J..L«1~U1:::L1l'Yl 1 'V\ qj ') ~fl 
A g.., "" .. I il ""~I Hydrosphere flfl«1l1~LL 1~~fl3J'Ylu1::: neJU~1£J««11"'YlLu'U1Jfl~L 'V\~1 

~1-\1 ') LL~:::J 1 1~~'J,.L 
A g.., "" .. I g.., . ""~I ~ 111 g.., I 

Lithosphere flfl « 1l1~LL1,~fl1J'Ylu1::: fifl 'U~1£J{f{f1 1"'YlLu'U1J fl-\ILL 11-\1 b~LL n~'U ~'ULL~::: 

ff'ULL 1~1-\1 ') 

A g.., I ..,j ~~ ~~ 
Atmosphere flfl {f .fl1~LL1~~fl3J{f1'J..L'YlLu'U~3Jl"'l1fl1 fi1fl 

i-\lij:aifl l,)'fu~1 Ld1i1fiLL~::: n16}f 'iil1fi{f1l1~LL1~~fl3JL'V\~1d L~m:i, 1L ,Y1 tt.Jt.J7:::ne:JULU'U 
'I 

{f11~-\1~1LU'J..LUrln11~11-\l:aifl 
6.4.1 The Hydrosphere 

':.' ~I "I "" ..... 111 g.., I ..... lA "" '1 1 .r A 1 "I 'J..L1Lu'J..L{f11"u1:::nDU'Yl'U'lJ L~113Ju13J1nL3J1n'Yl~~ L'U ~n ~'U~1 ~nu1":::3J1nL 72 

LUDfL6}f'J..L~rt nt.Jnfl~3Je:J~,)'1£Jff1'U ~LU'U J 1~1'U 'J 'UD n'iil1 n,!'U[J-\Ijj,I 1~ -\ILL 'Yl1" n~3JD~1 'Uff1'J..L~ 
\1 'I \1 \1 

LU'U~'J..LLL~::: 1 'J..LH1'U ~l.u'Uu1"1£J1 n1fl J13Jfi~D~n-\IL U'UD-\Ifit.J,::: ne:Ju 1 'U 11-\1 n1£J1le:J-\I; -\lii=aifl 
t ... g.., 

'Yl-\I'V\~1£Je:Jn~1£J 

':.' ""' ""' • .. 1...1 1111 .. 1 ~~ .. 1 r...l ~ 1 

'J..L13Jn11"'V\~'J..LL 1£J'J..LLu~£J'J..L{f1l1~fl~ Lu3J1 LL~:::Lu'Uu1"1fi!jn11nL'YlL 11~1JL'V\'J..Lfl~L{f3Jfl ') 
... :;' A ..,j... I ...,. ...,. :;' . ...: ...,. g.., 

n11"'V\~'J..Ln£J'J..L1lfl-\I'J..L1'V\1"fl'YlL 1£Jn111!j'iiln1"1Jfl-\I'U 1 (water cycle) L 11J'iil1n~~-\I-\11'J..Lfi113J1"fl'U'iil1 n . 

LL{f -\ILL~~'iil:::rh L~J 1fi13JLL 'V\~-\1~1-\1 ') 1:::L 'V\£.1 n~1£JLU'J..L 1D~'Uff1J1" 1"£.11 n1fl Lrlfl 1DJ 1~fl£J~'Uti 
\1 \1 

U1"1"£J1 fi1fl1!:~1J{f -\1 'iii::: 1,)fufl113JLfl'UYl1 L ~L n~n11"113Ji1n~1£JbU'J..Ln~3JL3JSJ-I LL~:::Lrlfl t,)f'Ufi113J 
• \1 'I 
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LVUL~11~un'iil:ei'~,-111.r1nun~1uLilu'V\u~~,t;," J,~'" 'V\1at1•tilui91n'iil:::n~rnLi:Ju~nL~u 
'fl 

~1El~11: f!n~.J{(~u 1~nLL~1 1~~11111UHU'V\i~.JJ 1fl111L~3J 
~ ~ 

ATMOSPHERE 

':4' ... ;. 

.. 
fll'rt 6-s uatlrl'n;lo1'UtHlh 

ff1~ J 1~i:J~£JL '\.t 71.Jn1U'1Jfl-3; .Ji:J:_g1<itni:Jnr-7'V\1JULitJUL ,Ju rl'\.t ; .Ji:J:_gifl~ 01fftJEJ~ 
~ . 'I ~ 

L '\.t~1'iil:~~~1~fl~~fl1J'Hl1Jb an1gfb'J1~~ · LL~~,YuvhtJ'lJEl.JLitJ-;J1nLSJH~~Elfl n111tiJ 1~'\.t ti1u~ .Ji:J:_gifl 
' ~ ~ ~ . . ~ 

~fl1fltJEJd'l.JU'l.Jn'i\1:91~LEl1J 1~LL 'Yl7fi~1JfltJL '\.t~U'V\llmL 'V\~.Jll 1~\.\ ') L VlL'lr~~ LL~:GJ.iuri1tJ~1flfl nUEJ n 
~ ~ . ~ 

.r1 'l u~tnu:~LU'\.t'lJEl.JL VI~1'V\1ElLUU 1El 

'\.tfl n'i\lr nJ 1'iil:ijfl1111~1LUU9lEln11~17 .{l;?f!L~tlfl7\1LL~1 ir.Jih.J1:: LtJ"15l~L~tJ'Yl1.J 
aEl1JLLnn11~17.J:_nif!Dn J.Jttt~tJfltuft'11ml'lJB-3,!1Lfl,-3 ~1~ijann~.nij~.J'iil:~EltJi1~UR1::~u~1 

, . 'I ~ 'U ' 'U 

ff1'\.tJ1~~~t\4'V\~ij~1'i\l::';l1J~.J~L~El.J~1'11Yl1L~Ln~n111'V\~L1uuLtJ~tJU~rl'\.t~'\.t n171'V\~LitJU'1Jfl-3 
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tJ 1 ... ... I .d t .d A - !"I . "' 0 "" ...lVI 1 ... 

1":: tJGJl'UDnm.J1.:J'V\U.:JOJJEh1l41t.D'.:JLnil';l1nflm~3J1J~n1'lLul4~1U1fi113J'lDU'Yl ~lJ~LL~:n11 , 
ijfi113J';)f1113JfDUff.:J ~unfiDL'UL1~1n~1.:J1uJ1';)::~~Ln1J~i.:J.:J1Ufi113JfDu';)1nLLff.:JLL~~LUU 

~ ~ ~ ' 

0 ~ ""' A I A ~ '-' ~ I .: 

';}1'J..t1U3J1n bU11m::'YlDm'V\fl3J1JD.:JD1n1fl1JULL~'J..til'J..tff.:J1J'J..t D1n1fl';)::~Dt1~11Jl4ffb1JD.:J~.:J D1n1fl 
~ ~ ~ ~ ~ 

.<!1 I ~ d ... A ~ I VI "" VltJ ""' 0 'I "" A "'' 

';)1n'Yl::L~'V\'lDU'V\~.:JU16J5.:13JDm'V\·fl3J~1n11 ';):: b'V\~b1J1 ~ LL'Yl'J..t'Yl 'Yl1 ~'V\Ln~n'l::LLff~lJ'Yl::L~~il 
~ ~ 

L~1«e1.:~ LLc;l1uL1~1n~1-:~f1uDm'V\nihm.:~J1';)::«-:~n11Dm~niionD.:~~u~u (L~'l1::~1fl1tJfi113J7Du 
~ ~ ~ ~ , ~ ' 

1~111n11~1~l4) rl11 ~D1 n1flb'V\UD~1J 1iiDm 'V\fliiff .:JL1J1LL~::·~DtJi1ff .:1~\4 D1n1flLfiU';l1n 
~ ~ ~ ~ 

e1.:~ n';):: t 'V\~L ~1 t ULL 'Yl'J..t~l n<ildJu n'l::LLff~lJ~'I.t 
';)::L ~U 1~11 J 1LU'J..t; .:ILL 1<il~D~~ij1J'Yl1J1'Ylc;)D n11"~1'l.:J;_ei~onD.:JYiGJl'LL~::i~1J.:~'V\~1tJ 

D~1.:1Gf1tlqJ 

6.4. 2 The Lithosphere 

; \ILL 1<il~D3JU'l:: Lfl'Yldiifi113JL ~t11~D\Ic;) D; .Jii;i~D~fffl.:JU'l:: n1 1" ~D rl1'V\'"1~d:Ju 
~ 

LL 'V\~\In1L U~onD.:JLdll1~LL~::ff1 ,- D1'V\1 ,-c;)1\l 6) LL~::rl1'V\'"1~d:Jui1 n1 'lrl1L ~b n<il~U ~ \ILUU; .,'1 
'I 

~1LUUri\lc;)D~~ 
4 ' UHHlU1 

~11~ nti1u~LUU~U ~ULL~:LL 11>1~ nii'fi113JbU~tJULLU~.:Jb iuL~t11 rllJ~ 1b 'V\llDU nu 
~ 

c;l1\l rll4b ~tJ\Ibb~11i1\lb 1 ~1~1 ,n" n1 'lbU~tJULLU~.:Jttu '"1l43J1 nuuL Ul4bbffl4b UU~1UU n11" 

bU~f..IULLU~\I"lJD\I~U ~Ubb 11l1~b 'V\~1db n<il~1 nLfi~DU 1 'V\11JD\I~Ubb~U~U~\J';)::LtJun1'lb~DU 1 'V\~ . ~ 

'V\1mL~u~u 1 'V\1rl~13J ue:Jn';)1ntturT.:~Ln<il';)1nn1'lffnn1Du (erosion> 5uLn<il';)1ni.JLL1<il~D3Jmu 6J 

n1'lbfi~Dl4 1 'V\1'V\1m~Dl4 t'V\~1JD\1~11~n rh L~Ln<ilflb111'V\1mrtDnLOJJ1~l4 n11"Ln<ilri1L111 
~ 

b 'V\~1dti \1~ ~ n'l::'YllJ n'l::L Ylfl\4~\1 n1 1" 1 'V\~bltJ\4 1JD\ID1 n1f1bb~::rl11 ~fffl1~zliiD1n1fl1JD\I~U~ 
~ 

c;l1.:~ 6J ~<ilLL~nnuDDn1tl 

J 1LL~:: D1 n1f1LUUi1 n1 ~Gf1tlqJ~ri11 ~~uii n1 'lL tJ~tJULLU~\1 1<iltJ~J 1J-:1~LUU J 1L 'V\~1 
LL~::~1LL cil.J';):: 1 'V\~f:·ht-tLL~::~::~1'V\'"11JD\I~ULL~::~u 1 Mnn-iDu~\1 1tJL ~DtJ 6J uDn';)1nttun11"1JtJ1tJ 

i111D\IJ1LL"iJ\J';}::~u1VMuLL~nLLtJnDDn';)1nrlULL~::tlnYt1~1tJb~LUUTlDUL~nnDU'"DtJ 'V\i.:J';)1n~u 
~ 

tl nth ~1f.J 1<ilf.J"lJtJ1l4 n1 'l'Yl1\l n1f.Jfl1'W~13J~ n~11U~1 ';):: tl nri1 ~1tlc;)D' tJ1~tJ1J1J1Un1 'l'Yl1.:1Lflii 
~ ~ 

1<ilu~J 1';)::L ~1 1 tl'l13J nu~1'll41U1GJl'U<il n~1f..ILUU~11"~::~1f..l ~ .JiieJ1U1';) 1 un1'l~::~1tJLL~:: 
ri1tJ1i n~f..l1 rltJLL.-ill1<i1~bb~\leJ~1 u~u 1 ~ n~1tJLUU~ULL~::~1 'lU'l:: nDumu-6) 1~ 

:..1 'I 'IJ 
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?un 1'rt.l"w1nn11HRO ul1nnr111.1J'lliNnu 711'1 lUUJf1f1D'i'i1J711n~Uflr7t11Jii11t1niJOU1~ "' 3 9 9 v I 

'nPifu~1ntJ~'liENn11Uthan7nM;EJ#J~'liEJ"""'"ii:ui fm~aun1n1f1fJHlfuRqmRir1nu ~fl11:ui'ntiqf 
I A I) tl A !"I ..lA "' A ..l !"I 1 ~ ..., ~ . 1 · "" 

flEJ~'!J ~ 'UWeh1 1:: fi11 flEJ Lu'U'Ylt.I~Ln1::tJEJ~fl\.L~'!f't1Lu'ULL'VU~~L nunnu1 EJ1'V\11LL~::LL 111fl'Yl 
' . .. 

1i1t.1L 'U fi1'HJ-3~~LL~:: fi11L"il1tyL911J lfl"lJEJ-3~'!1 
A tl ..... I tl ..lo""' A I a ... o,; A 
~'U 1:: fiEJ1J~1tJR1'U 1:: fiEJ1J't1R1flfll flEJ 't111t.l Lfl'M'LL 11191 Lfl'M'EJU't11t.l1fl {l 'V\1EJ .. ~ 'I 'I 

--U13Tw (humus) ll1LL~::enn1fl 

t tl 
A ........ I A A ""' A I ""'="I A A A A t A .... 

~t.l 1 fiflLL~1 tl1 n~11 tl-3~\.L 11 fi"il::'V\U1t.ltl-3ff1'U 'YlL u'U~1~\.L 'V\1 El~'U'!J'U~1'V\'U1 (top 

soil) ~" 1 Ufl11:ULUU"il1-3~'"~'" ';l::i.ifl1111~ n'V\ 1efl11~'V\U1LUuij~~«1:U n1~fl111fl1111~ n"lJEJ" 
. 'U 

:Jt A ~ VI .... I A I ~ t . A t "" .... A A .... ..A ... 

L'UEI~U';l::L'V\'U b~11~'ULL1J-3EJElfiLU'U'!f'U ') flEJ'!JU~1'V\'U1~'U (topsoil 'V\1El surface soil) :Ufi:UEI'U't11tJ 

1fln«::«:UEJV3J1n ti~~"ttlt11:::u1m 6 U1';1::Lu-u~u,fu~1" (subsoil) i.ie-ucn7tJ1c;mmJ'ttatJ ~rt';11n 
'I 'U 'I 'U 

.ffud~-31tl';l::LiJu,fU"lJEJ-3~U1J1'1111U~~"rhi-3s~1tJ~1LU\.L~'UL7tJn11 loose rock ,.;7EJ parent 

· materialL~"lJEJ-3~'U,f'Ud~"1tiL1tJn11 .fu~\4~'1\.L (bed rock) 

6.4.3 The Atmosphere 

El1 fi1fl~~:u'V\ El 1 ~ n avdL uui -3LL 1"~EJ:3J~LU~t.I'ULLU~~ 1 U<il11JB'Yli~~"lJEJ-3~1'11El1YlfltJ 'I . 'U 

t 1 ... Q,; I ""' ::~ .r ~ tl""" tl ~ ...... A I 
LL~::n11'V\~'U~El-3 ~~ L'!J'U~~t.l1fi1Jff1\.L't1Lu'U'Y!t'U\.L1 LL~::fl111JL ~t.I'ULL ~~'U3Jtl'Yll~~f1Elfi11 

~11 "~ifl"lJEJ"~"lfLL~::ifl1L iJuaV1'11:U1 n 

El1 f11fl'U1:: nEJ1J~1tJTh6JfEJEJ nsnL ';l\.LU1::111nL 20 LtiEJfL6JfU91 fl1f1JEJ'U ,~EJEJ n ,'Jftl 

6 I tl ... I ... ... VI t 6 I 'tl ... ... t .... •VI ~ 
u1:::U1nL 0.03 L El1L6Jf'Ufl LL~::n16Jf b\.L 'Yl1L"il\41u1::111'm 79 L El1L'Jf'Ufl. 'UElfi';)1fi'U'Ut.I-3:U L£1'-'1 

LL~:: n16Jf5u /'J tl::tlua~~1t.I'"Elt.l n16JfEJEJ ntiL ';l'ULU~ n11J1~!ifl111JW1flqJL 'Ufi11'V\1t.IL';1L v1a 

w71-3~i-3-31U uEJn';11 n~uir-3LUU£J-3fltl1: neuti1tiru"lJ£J-3tl 1 ~-3Lilu1fln~u 1.'" n1 1 R'I1Lfl11:~ 
' ... ·'I 

A ....... ~ ........ n .. t · 
EJ1~11"1JEJ-3~'!JU~1fi11J1U';l::fi~1JL"lJ1:U1EJt.l UEJ1fi1fl£Jfifl1-3 

'U 
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fi1'11fl1f'UD'U l~£J£Jnl'l1~ ~ ~a~l 'U£J1n1fl lt'u11LU'ULL 'V\~~on£J~li1~fl1f'U£J'U ~ti1fi'ty 
A ..I 0 t; \'ltl tl...l tl f"l &.- I .... ~ A 1\ 

1J£J"~1Jfi';)::'U1L111 L L ~tJ'ULL ~~Lu'Ufl1'V\17 LL~::-;,::n~'U£J£Jfill1\Y£J1fi1fl£Jfifl7~'V\'U~ L'U)1'U:: 

Ltlw.~~on£J~n17'V\1tJ l-;, 'U£Jn-;,1n~~fl1fuo'" l~£J£Jn 1'11fl"Ua1n1fl£J1';1Ln~~'" l~~un17L~1 1 "3! 
11£J"a'Ufl,rJR17th~ ') L,f'U 13-J J1J.i'U LlJ'U~'U 

fi1'Jfl 'U 1 fi7L';)'U L 'U£11 fi1flnLU'UlL'V\~~11£J"li1fl 1 'U 1 fi7L';)'U1J£J~i ~ii:n1flvY~'V\~1tJL,J'Un'U , 
... no .-. .r~~ ..I t; I &.- 0 ....: .... .... tl 

n11'V\~'UL 1tJ'U 11£l~fi1'111J'Ufi'U L 'U£11 fi1fl';):;L fitJ111£J~£l~fi'Ufi17fi1~1'U 1J£J~R ~3J1J1fl 7::L11fl 

..... 1 ..I ... ... .. 0 
"' \1 1 U1JflfiL 1U fltJfiLL1JflfiL 7tJ1J'Ufl nitrogen-fixing bacteria -;,::'U 1L£J1 fi1'11 L 'U fi7L ';)'U-;)1 fi£J1 fi1fl 

111LU14ft'Tttl1::n£l1JLfift£Jl~fl1fl (nitrate-NO;) Ln1JR::Rlll1l'Utl'U ~n~1fLL~::Rfl'loU1L£J1ltJ\,Y 

tOiJ~1fUR:ifl1fl1tJ~""' £J1i1J11fl"Liuoa nll1 l "1 fi1L -;,'"-;,:oo n111l'" 7ti11EJ~R17tl7: na1J . ., 
1 ... ... ... ... A • • • • tl...l '1.¥.:"1 tl 

U£111 liL'UU (ammonia-NH3) 'Jf"';):~nLL1JflfiL 1tJ1f'U~ mtnfymg bactena L fttJ'ULY1Lu'Uft'11 1:na1J 

.I A 111 '"' '"' '"' '"' .-. A .-. tl...l Lt1:L1lf1Lfiftfl L'ULfl1flfln lJUlJflfiL 1U1J1~1J'Ufl flfl1J'Ufl denitrifying bacteria ft'1ll11tl';)::L ~tJ'U 

ft'11U1:ne1Jl 'ULfl1fiL~Rft1tJLU'Ufi1'Jfl 'U 1 fi1L';J'UL ,j1cf£J1n1fllfi' 1'UL1.tJ'UflUL ,r'UdL 'eultl , , 
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