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LL~-J1=il7ii'11JW1111'l Lfl T1::l!iw'\w T::lJ!Jtfi'EJ ::~v,jlll ii~ '\WlJVI~·LLfl 'l".J L lljjtlW'I:: 

LUW it.Ji~m n LW11 ::iitll;l fl ~1Wt\ll1W LL'lPifltll-l~~·n n mri'1 m:nvn~lll111f'l1 t\l'lrowtTw11 

~-·-~ ..I _.,. "'""" -"' o o'\ ~ '\ J! ..I v o .Y u.J!-1 L tl n1 1\ Vl't ::1-1 n~I-I"D 'll'l tl1 r1 EJ tl fJ Ul'l W L fln L 11 t.l t\ll1W U 'llll n tli-IVI nWI'l11tl EJ1~ LL\\Wt\ 1"' 1\ 

titT~ii~~ii~l'ltl1~EJtl~ tlfh~L'liw~J1Vj~W~ Yellowstone National Park ~f3 Wyoming 

t\liT3tJUJ1m ~-liifjfl.!li1Jil85°C ntT-lii.,RwVImt11~EJtl~~fl'l11-1Hn 9,000 UJI'1TiWI-Ill1t\loJVIT 
" v ol-"' r - .t-~ X. el•:f .J v ..I .,. !: o .J v 
nEJ~I-I nl'l'l LLI'l::, flWVI rutl1 r1Eltl '01 n-lVIfl'l11-1111WlJ T1EJ 1 n 1 f'IVII'I'l11-1 fl n'JJW1PI WW!-11 n n'l1 VIT::IIllJ 

J1V1:: Lfl Luwl'tJmvh fl'l11-1HnL1l~EJ'JJtl~l-lll1 t\1-jVITH m.Jr::1-11 ru 4 ,ooo Ll-ll'lT ~m11-1 ~~1-11 n 

1 iit\t.JtJf'll'fl-lU1Jf'lVllTEJUfl'l'il~LWtl1n1f'l El'illllL'JJ1LtlL'ltlL1t\vl~~ 6,700 L!-11'11 ~fl'l11-1~~;j 
1JWEJtll1lL'JJ1LtlL'l'fJL1t\vliiLLI-Ifl~~tl springtail Ufl:: glacier flea 'i11~Eltl~ ii11EJ-l1W'l1WlJ!.·hW 

r - ,..,I' ..,. r 

1J11L!lllllllll1l (bar-headded goose) 1JWtll,jVIf'l'l11-1~~ 8,800 UJI'lT Ll!W'flEJ'fli11L'JJ1LtlL'l'flL1t\VI 
• • • 

l'l'l11-1liW1lll-l LLIIi 1::lll1JU1VI ::Lfl ~-l;jw'tt.J'lWtl1n1f'l 9,000 L!-11'11 Ufl::H n fl~it.J'\WI-Ill1t\1-jVI11'll-l 

LUWI'l'l11-1liW1 18,000 UJI'11 LUWft'lW~L11lTEJn11 biosphere ~-lLUWft'lW~ii~~ii~l'l'fl1~EJ 
'fl~ 

01f07Z~~~1~-~-~~~" 
mri'1m:nm7nT::'t1EJlll'l'JJ~~~ii~l'lLWn11 biogeography iinl'l<fLLI'l::W'Dllfl1U'DUI1l 

-' n·-"...1.! ....... "1-"'V -.1! 
VI n1::'11U'ill,j Wl'11-lWWVI 'D-liJ.Jtll-ltl-l LL'llJ LL 7nii.J Llll-ltlW'I ::LuW'DWI1l Ll1lU'l nw 1'111-11'l'l11-1'1N LLn'l 

1Jwlli1-lrlWI-I1n lll'ltlU1-lL'liW fi~'\WtlLI-ITn1illi'~'fl~iwVIiit.I~4'PILUWtM'll!l-i (New World) iill1~ 
~iiffu~~Wufl::~~'!ltl~i~ (prehensile tail) 'lJru~fi~'lWLtJL=iluufl::€mm (Old World) 'Wii 

ll1-l~iift.Jr::tu'DU'fJU1~tiwiilf if1~LtlL=ilu LLfl::if1-ltlmn111.J Li:J1..11 f'lfl1UrlWulli iliin'l1..1~11i1~rl1..1 
unih7iVIU1~i'1 nl:t1 n 11n 1::'11UIIt'l'lJ'IN ~-lii=il7i Ill LLU~W'D LLI'l::t\'111-ffl'fl mtlw L'lll'l=il'l1Jill'l1t\1'1T 

'lm\l1 (biogeographic regions) 6 L'lJI'l (zU6.1) ~uri Australian region South American 

region (Neotropical region) North American region (Nearctic region) Eurasia region 

(Palearcitc region) African region (Ethiopian region) Ufl:: South Asia region (Oriental 

region) 

Vl~l:l!)ffiiftJH1J1Un1Tn1::'11Ulll'l'lJfl~~~ii~l'l;itl continental drift iillfl'n311..11-11n1-11EJ 
J .. v' .. .1! '"0 "'t.l'l~ ."1 "'t.J"' v ....... ' ' .. VIUWUW'l1UJ'i1200 n11..1un'fll..lrl'l WLI'lnLul..IVI'l LIIIU'lnl..llii-IPI 'II~I-I'Dtl'l1 Pangea l'lfli-I1UJ'il 
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' 'ttl '"'tl"' ..: . ~ ..I ~ ..I '"'tl ~ ... ' l~fl1eJ1U Vl'l vl'l-l 1171J LltJn llfl::ll'll'l'ilUVI'il'!ln'l1nnu n'lTVIVI'l lltJntl'!ln'l1nnUil'f.Jn'l1 

continental drift mr~ m:t1iiUIIl11J'li1Ut1-lVI~LI un::vl'!l ~;fl (fossils) '!l'll-l'j ftuvilu1iutTu~o~ft' n 

31U~1VI~UIItJnl1i''l'!l'!ln"'1nnu u'!ln"'1nOVI~LitT-.~"-.~11'1~'!lu~lfitl1tltin (zU 6.2) 

,; ..I ..I ., ~ _. ~ . '"'LI"" ~ "' ·' ..I ''\J! '"'tl rt-lVIIntl'lll'll-l nu n1111'1fl'!lUIIl'l'll'il-lVI'l l'ltl n17.11'1fl'!lUvi'l'!l'!l-lll~o~UVIf'!l-l'!lf,l v1m 

(tectonic plate) lin llr.JUT'il-lV11'itiQ11'1~'!lU~IJ11UUIIl\.11tJIJ1'11UrlU ~o~1tJII'l~tlu~r.J1UrlU LllltJ~ · 
' ~ ~ 'ttl ' ... '\""" ·' d - ~ ... ~ ..I- .I - 1 ' lleJU\.IU-lll'lfl'llU. tlf,IUU\.IT'Il vl'llnll~o~U\.1 -l lJTI~NUU'I::Iu'WL'IIUVIInlllll~o~U111U \.l'lU'!ltJ 1 

tl'n!!TMVIU11~'1l~1tin 50 fl1Ui:l onmn1'1::Liti-liUU 2 ft'lU Lll'lftrJ'!lfiUU"'::IIUn'!l~nLLIIUU 
~ ..1 ..IJ' ~-' - ... 1n1:: L111UII'lfl'll'WVI'!IU 1UVI1-lVIf'II\.IU'!l 

""' '"'LI ""' ..I ~ ..1- ... ... ·u ...~... · ~ IIJ'!lVI'l ll'lfl'!lUVI'Il'!ln'l1nnU eJI'lVIIIl11111l'liJIJ11'1'!liJfl MTI'1VInlll'il'l1-ln1fnT::"'1UWI 

(dispersal) 'il'll-.1~-lilfrilll ft1\.lnllllll'lvl'll~'luJ111r.JuiiwuufltiMrl'1 '\um T 11 winT::"'1U n111rf 

~'!l~uuunVI::Iflllfl::IJ\.11fli-JVIT11UUflUflTTI'1 '\umTIIWTn r::"'1U tiT::'ll1 nrnlllrf ut~::Vi'l! Q n uu n 

'il'!l n'l1 n nuli:l'llVI~UIIUn'!l'!l n'l1nri'u (isolation) llft::'b.i~11J1TOLUIJ1\.11~ri'u1!1f '!lUftTTI'l 
- • .:.~..I ... ~ ~~ .. ,;.J., .J- Ll' ~ 

!ITTIJ'D111ll\.lfl1UV11lo!U1VIIuUIIl'l nT'Il-lrtlll'l U fl::Vi'll n-lVIIli11J1ll'ltl'llfiU1Ui T1-llo!U11111'il'!l-l 

~-.~ij=D'illl~ IU~uu1tilif'lll'linr.J1u1LI ~'!lVI ~l:t!J n1 Tfilll lft'!l n'il'!l-l!ITTIJ'll1ili (natural selection) -'ll'il-l1111T'lU 
~ 

1111 f<iUI~U'Ilfl1 T::'il'!l-.1 n1Tfi'111'll'll-lfifTIJ'II1iJiLifl1i'-lU 

1. mr'\\\'~n;1U'lUIJ1miiu1tl (overproduction of offsprings) 

2. 1'1'l11J utlrLIT'lUIIl11J!ITTIJ'II1iii'lun~IJth::'111nT (natural variation within a 

population) 

3. VlfWU1nT~i:i;llll41rllllllfl::mrlfi'll«l~'!ll'l'l11J'!l~T'Illll (limited resour;ces and 

struggle for survival) 

4. ~-lll'l111fl'lliJIUUI1i''lfi111w~n~ilft' nl:tru::~v'h'l~tl~T'Il111 un::Au~u{l!lr 
-... - ... .>( ~ .. ... :0..1 - '\.1!."! ... 1'1'l11J 1'11111 T'll-lfil'TIJ'JI111lluUvl'll'111l lfl'll n luUn-lVIIIl1T'lUiflU'Il · l luUVI~l:t!J'il'll-ln'lT 

'i'ijij.JU1n1TLU\.ItJ-lft'!l Origin of Species ~Vl1Jw1ui:l1859 loltJ-lA'!l0~Vl1Jvf1'1f-lUTn'!I1U\.11JIIl 
'\u'iw~m 

- r - ,_ ."! ..1 ...1,\' ,"! ..1 ..1 o 
n1 TV'Ii3"1U ft1JIJII131U'il'll-l Ill 1 T'lUiuUI T'll-lVIfl 1VI1 tJ Lift ::luUI f'll-lVI tJ1 n fi1U1 n 

mmi3'1U1ur::u:a1Tnvh illlum~lllvltlft;fiiJ1~nl:t1~-lih:Jrulol1 '\u'li'l-l~ Iii Ill n1TIU~tJU IIUI'l-l 

'11n~ilfrillln~IJ~o~d-.~1LIIuuti n n~IJl<!d-l lltiu'!lu~i:lfrilll~~tl~utl"l'luui:i~o~ft' n 31u~tn 't!1i' 
'b.imn ulfi~-li:ifri 111~13 ru~u{lLIIIfl'lU'Il n'l1 n"' ::~o~1vl'!l n;n 't!lru1 n llfl'l 1dtJ~o~1 't"'vl'll fl; n~'t!lr 
i:hrltJ-lU1-lft'lU mru::ili111LI::Ifi'll'l\\'1~1Jlt.JIUU~'Il-lU1n. lfi'lliJ1'i-li:liVIioJilrl~~unrh protein 

sequencing ~-lfltJUfl~UVI~l:t{)n1T~ol~U1n1T~IUU'Ilth-l~ fl'lT~fli3'1\.1!1f'ltJIV11'1UI'10~'1l 
~-lfifriiii~IUUfU1ili'ln~lllrlUi:itr~Nt1T1-lLiJTPiUI'lfl1UrlU 
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pJ 6.1 l'lllllil'l1Jill'l1jqlllfll-lqj 1 'lltNYfln (Ehrlich, et. al., 1976) 
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• 200 million .,..... 1190 

• 180 million yeal'l ago • Present day 

xtJ 6.2 T::a::llh~ 1 'lun11Lfl~'ilulli"'l1JtNYl~tJ (Dietz and Holden, 1970) 

96 
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Run~n1in~~1al~~·~-~~~M 
L'!J(Il~'l1Ji:il'l1t'1(11Thmj 11uur=uuilL'lPI'!IU111l'lt.~q)~Witi'"--U1n1nJ1\.!1\.!\.!~1tJT'!ltJ 

fi 1utl 1 t'l il u r m Vi '!I 'Il-l r::uuil1 'l"' 1uu ~-.~~ lnlll~UI '!l-.1 'lu r::u:: L 'l~1~ m 'lu1uttu vi fl'·N 1u 'lu 

r::uuill 'l PI~ n LU ~tJ\.!"11 nVIfl-.1.,)1\.! llt'l-.l'B1\;Illtl'h.ILU\.!l-J'l~~'l ::'lurl'll "11 nvi'lltt.l ~~(ll'lnurl'D 
.tC ~ "' ~- I,!.>:C ~ J' ' o "" .I ' .,.j ' "' ,_,.., •n n n (ll'l nUVoi'D LU ·~ nlll'l nUIU'!l LI1'11111Jl'11-.l 1 \.!l-j\.!l'ltJU'!ltJ1-.l(ll'!JIU'!l-.l T::\.!'l1..Jrt..JI-I"D'l (1111 ~:: 

~.,) 11 'l Ill fi tJ),J 41u'lu'!l 'fl.,)~-.~ O~'i (11 1JJ ~1'1 ::luurl'D'I-IT'!l~lll'l'U.J ~~1-J\.!Ttl~lll~..J'Ilth..J m::l'i'u~u 
..1 .,.j ..,: "" ' L ~ "' """""' .J ."1 r. I ~ • I.J Uv.II.J 'fll'l\.!1 TI-J 1-JlJVltJ 1Vl Llll\.1 u r::utJUL 'll'l n..JI-J-n 'l (llVlluU'!l..JI'Iu r:: n '!ltJ'!I'fl..J r::uuu 1 'l Pllu ~ uu 

it.ltJth-lT'llll IT'l 'luVJ nL'!I(Il~'l1Jj'j1'11t'l(llf n1ml-jw7iuu'!l'!l-lll7fi111J m TL\.!~'!I'!l-.1Volfl..J..J1U ~~~:: 

Lt'l ilu 1ll1Vol'!l'll..J r::uuil1 'll'llt.l ~ uu 1t.ltJa 1..JI-J1 ni-J 1 u 11 fl:: 1'1 fl'uiuitJu 

~..J~11.'luUililll L"luii'llmft3cy~u{11tJ.,J~(Il<) ~(ll'iviVolu'lui'!J(Il~'liJj'jf'l1t'l(llfL1u n~1 fauna 

rl'll'lu 1111i fl:: L'!J(Il~'l1Jj'j1'11t'l(llfLm n~1 flora ~..J~v11 'l!X n1 r~ cy~u{1l'fl.,J~(Il1"T'l Ill IT'l~U~'!l n1 r 

fiUVoltJ mr'l.rJ.yj'!l'!l..JI-J11HU 1-J11HflL if'lrJ'lun1Tfi1 ~m111ltJ n1 rvl1 'l~~(ll<) nfl''l Ufl::ilf'llU~(Il')"\,X 

"'UI-ji-J LLfi 'l 'f.i1 1-1 Ttl clitJu 'l !X~ (11<) (11 n~'l\.!T'!l(ll m Wl(ll1tJ 1-~fl' n31UrltJt'l;'iflLLt'llll..J 'l!X 1iiu~1 Ld'!l 

8,000 tl ri'flu Ll..lfll'l Pleistocene 70% '!l'!l-l ~(ll{tJ n 'l1-1qj~1 tm 13 n ~'ltJ\.!l-JLU'!lii-JTn11\.!U'tl ~ C1J 
• • 

~u~"W 30% 'lUflf'\UU U"l'!UU~(Il.fU..Jfl..J~ cy~u(11i'll 1t.l~'ltJt'l'l Lt.!IIJI-Ifl1tJt.lr::mr Lll1il'1-l\.!I-JIIl 

fl'l\.!IUUt:.Jfl'l1n"ilil'!li-J11H!T~oliutJJ~1'1::1u\.!n1m1fl'ltJ~'tl~'tl1..ru mnh~(ll{ n'lrl11 ~(11{ 
.!1 

LfltJ.,J '1fl'1 

'l 
J( .J . .J ... ' ."!! .tC "' ... ... ...: "' .J 

t:.lfl n T::YltJ UVl'\.,J fllJ11'!lVl t'l'!lolVlfl\.!l-J(Il'!ln'JIIIfl::n(ll'l L\.!L'!J(Ilvl1-l 1 l'l'!l LVoii-JVoi\.!VlVl::Lfl 
.l' .J ' • .l' .. ."1 • • • .. J! ~-~ ... .. 'lJ{.l' .J • 

VlT1tJ llfi::VoiUV1Vj-l\.!ClJ11-J1 n'!lu 'l!-lLuU'I'lnn1m1fl1tlu1 LVol'!lrl'1 11-1 \.!T'!liVol'!l 11Voi\.!VIV11n11 

LnH(IlT L Vll'l Ul'l n1TI nl!t(ll ~LJJ ~ n ili'll-lvl1 'l!X~UL fltl rl'l11-J'fl (ll),J 1'1 1-Jl,j rnr ~ n'll ::fl1.,J\.!U 1 ~ 1..1 Ll fl:: 

~ C1J Lfltl1i111J'!l1\.!1 T ~un fl1tJLUUIIh..JI-J1 n~\.!"11..10 u11i1''Jirl'li1Vhttu~~\.!U/l l'l'l11-J u!X..J llfl-liUU 
.J~ -~ .J.J ... • • o! ' ....... . ' J! 1' ."1 ' • 

t:.l flVl (11 Ill L'l11-JI-J1 ~ lllYL1fJV1Vlll'ltJ Lu\.!u11 "Dtl'l'll'fli-J 'flllli-J 1'11-Jl,j Tn.lw~ II \.!fl-.lviU\.!1 n fl1tJ LuUVj-.1\.! C1J1 

1111 :: IU\.!Vl:: 1 flVl nu 'lu ~ ~ Ill 
l'lUU-.lt'lh..Jt:.JflnT::YltlrllJ'flUI'ITTfl~LI'ItiiU\.!a..Jnlll'!l'l1-lll~::LUU~'lnT'!l..Jn1rnT::"'1tJiff'l 

,: .,.,.., J! !< .,.j .J -4 ~ r .,. ~ 
'!I '!lol n..J 1-J"D'l (11 VI 'l tJ n1 ~Ill 1'1 fl tJ.,J t'lr1..J L '!I'!JU n1 ~Ill 1'1 fl'll..J'I! L '!l'IIVli'JI'!l).JYI :: Lfl LI-J Ill 1(11 'flT L Tl \.!tll..l ntJ 

Vl::Lfl Lllll..J l'lfl'fl..JU11..111-J1~1~'!li-JI-J\.!1t'll-jV1T1 LL'!lYlllfl\.!iiiflrltJ LLt.l;'iVJfl 0t:.JflrltJLt'lntJTf11Voi'!J'tN 
~ ~ ¥ r1' .J J( L .J'l .I ' ~ ~ .tC r.l' .!"'! ~J!"' ' 

T::UlJUI'lPI Lllli-J n(ll'l\.!1VI~ntnL1111-J1 \.!Yl \.!w'fl1"l LL'!I-l'!l\.!ntJnl11'lVoiULI-I'!lol LVlllln'l1 LLfl::'lltJ1tJ 

~uifl~~ n~1 "'\.!vl1 'lM(Il'lLUr::uuilL 'lPI L~I-J~ cy~u~"WUII L~'!luli0t:.Jfl nu mrnr::"l1tJiff'l 
" ... ... ...; 

LLfl::n1rnu~u('!J'fl..J~1111"tl1 u'!ln"l1nil!i..J0t:.J~'luiL~'!I'!l..JI-Jflf11'l::V11..Jt11'1!-llnlll"l1nt'l1rLI'I0"l1n 

n 1 TLnH(Il m 'Ttl t N..J1U'ijt'lt'11\.! nTTI-J m..lutJu~I111Vi'fl~'luf3 n t-Ji'!l1\.!1~ ~..J~UI-J1a'fli-J t~rut:.J fl 
nT ::YllJ it.l "h u 

~ ."1 'l ' .J.,. • ~ ,... ~ '.>< r .J-4 J( 
1'1\.!tJ.,J luUVol1\.!:: \.!n1 TllVoiTnT::"'1tJVllll n1TU1VI\.!~'JI llfi::VoiU~rt 111'1'11 nVl'!lUL1111-J1 
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1u\oi''!l~~U iJ~flui'll n'1Tn fl1tJWU~ Llfl::m Tt3llJWU~11tl'l~'ll Ufl::ft'lll1"!-i''!l~~1J ll'f'l'llth~L~U 
unnl'l1ffi~ (starling) ~llluun1uul'lnfl'llU11'!l~L'llflnL0unlQmhLihl-l11unMf3tJL).Irm'lu 
L;uVIft~vnffl'luil'lutJffl'luO 1890 ~~L'lfl1tlr::~-J1ru 70 0 unnl'l1ffi~ ll~tnr::"'1tJl-J1ii~a~ 
l'I::1'Ulll n'!l'll~nMf3 11.!0 1959 rJunnm ffi~LUfl nf3V11~ a~l'I::1'Ul'l n'!l'll~ nMf3 mni1 n f::Utl~ 
I V'l'll f U fl ::n r::ui1 tJ I ih ltJ'tUtl'll n llllfln~ /i l'lf'l~lf llJM1L'JIU l~tl'l rlU n1ffl'lUI'jl-J~'IILLfl::ft l'lf 

~1.!1 di11-J1 'lu~u~'lMI-l 11 fl:: 1 "'TllJ 1Uiu Ll'lllli~~-J1n Lllu~~~fl'lUI'ji-JtJ1 n 'ifi n1 TM0-l~1i(~fl~ 
;itl n1 ff'l'ltJI'jl-J Ll'ltJ'l-h'~l'll1i1fi-J'll1 Ui (biological control) 'lunrrutJ'!l,Wf::UtJ-lL~'!Ir'lu 

'!l'llflll'lfLfi!JIIt'll-l'l-b'!IT'lMU'IlU'!I'Il~WL~'Ilnfl1~;iu (moth) ~-ll"'1::nunf::UtNL~'llfLUU!IT'lfl'ltJf'!I-J 
tl n Ui n 11m u l'ji-J Ll'l u ~ l'll1i Trl-J'll1 Uill-l n 11.11111 rh { l'I~'IIM 1'11 It' 1'1-ivlll-J ~tN m r 'Uii'MI.Il'l uui "1:: 

• ~ "• ~ cl~ .J K. ~ J' ' .J • Jf ~- '~ l'I11M"'1U'lUI.IUfll'lfl-ll.l1'1l'll1Ufll11YlVIfll.l")flfiUf::UtJUL'lf'll.l1n111J nT::l'l1tJVI1J1lll1 L1J 11.! 

'!ltJtiLl'l 11 ii u Q n mufJI.I Ll'l u 'l-b'h fn~ Lilu t ffl11 '!l~ n r::ui1u 1 ~ 1 'Wtl n t'ltJ u fl ::n 11.11 rn mu 'I l-J 'Uir 
tJih-lrltlr::~VIiim~ 

IIT'lt1th.:~mru1~'llllfl::lt'l'lfLii11-l1 'lutlr:: Lvtll'lui1~ 1 iJl-J1 n1.11tJ'lutlr:: Lvtll'l1vt u LfltJiJ mi 
• tl ~ ' Jf ,!1 i] tl 'tl ~ ,:si] ~ - Jt ... 1.!1 fi1Ylf1U1"11n'll::LI.I'IIt'IULll11-J1lfltJ-ll· 1J fl.1fl'ltl~11.1 Lilli fi1'11Ul'IUL Unl'l'lnULUt'l ll-Jt'l 

M ljlll"'1 n ~tJ 1'11~ I ~tl~ I'l-l~ UJ./~1" 1 f'lfltl~~1 'l\¥rJ ~fl nutJ fi1~ULiitJ-l'IIUl'I~U~Q n~nth fiu 

'lu~ 1'1~'~ n r1.1tl r::1.1~ ~'!l~tlr:: n11'1~11.11~tJ-l.llft::'ll'll nul'lfl~ t vttt~~illu 
J'..J..: !'"sr... o.l .J'..,....,. ..,~ 

~ ~~VllfltJ~L'!l1U1~~nl.l~flnT::VItJ"'1nn1N11NtivlfnuL~11.11 L1~'l1~~'1lmnU"'::LMU1 

~~1.11nn~1uuill'uiitiul'IT1tJI.I1nn~1 n~flUQn~tivlfnuui'!luii~ 50 flhli'll1"1l'l1tJL!1i iiMW1 

~1~tivlfri'ufl'~1tlui'lltJLMri'llLnfln~1n~ L~tJ-ln1tJW1J~~ L ru MTtl'llll.lfrllJ MTtl11'1l~ L t'IL'tl 0-l 1 0 

Ll'h ll'f~Juri'llU~"l::tl1WU{Vl'IIMTtlftl'ltJiihltJ'luLtJ!Il~ n1fflnl!t1LMI'I::L~tll'ILLI'I::f'!ltJI'I'IlUrlt'IU 
~~~ n~11.111'111.1llr'fU llJM1 rlU111tJMft~ 11tl1J'!lUn!)\111.11tJ rftJ~d~'ll~ I~IJ~'ll'ILLI'I::Lfl f~flfl'l!lf'ltJ 
li~"'::1~~~'~ 

98 BY 222 (81 203) 
I 



f11'11 LI-111JI-l 1'11tJ'!lth~~vl1 i~ Lftl'l n1Tnt::"l1tJIIi'l11'!l~~~jjfrj 1'1 1'11 LI-111J LL rnfi'!l n1 ~Vl~U 
LLtJ nlli'l'!l'!l n"l1 n rlU ~~vl1 iMtlT::'ll1 nTftl'l{ Ut\::fi'll LLtJ n"l1 n rlU (isolation) LYiT1 ::fJl-11-!1\'I~Vlf 
LLfi::Vl~ULUU~UI'ITTf'l iUn1TLPlUVl1~'ltJl-J11.11~~U u:j'!l L 'l fl1~·hu'\tJ n1Tfil'l Lfl'!l n ~l'ltl liTTl-J'll11ii 

(natural selection) L~1l-J1illi'lU v11iMLiil'ln1T~uru11i'!l«L~'!lf'l'l1l-J'!l~T'!ll'l (struggle for 

survival) Yi'l n~rJ ft' ni!I'OJ::iii'l"' Ltlfuuiul'lmVi u 'll'l~'!ll-JJu<i~'!l~T'!ll'l LLfl::ftuWU1j"LLi ~~ LUU~~ 
~v)1 iM Ln 1'1 ~~ i:Jfi111 i~-11-l~u 

f'IULUuVi1M::thi'cy~v11 iMLftl'lf.Jfl nt::VlUrlU mm T::"l1tJIIi'l'lJ'!l~~~rJfri Ill ~~ LLI1iYh LM 

ft l'l.f LLfi::Yi'll~ C\}WU1j1l'lu:jfin1TI1i1~ 1 LU"IUii~ n1Tvl1 iM T::UUilL'lf'l LntJI'Il-IPjfl LLfl ::'\!Ji:J 
... . ~ • • ' • .J~. ! ~ ~- .. ::. v .. ~ 

LI'ICltl1fl1Vi ll'ltln11Vl1fl1tlu1 n11Vl1n1TLni!I'IIITVl ~~nl'l'!l~ l'lr 1~L1J'!lU LLfl::'ljl'lf'lfl'!l~Vl~tl~LuU 

~ • v •"' ~ r .J..oi .11 ~. J' .Ji • 1 • ~ ~- ~ .l' ' v v f;lU1 L'!l1YiU1jYi'll LLfl::nlll'l"l1nVl'!l1JL111l-111UVi1JVl \-to.~ Yl111-ll-lf.JflnT::VlU IUPI1Un1TLL1J~'JJUnU 

... ~ • ..t ... ."1 ·"' ,J . ' -"'1 -- -"'1 ,J'l.l' _... .J ... ~.!!"" Yi'll LLfl::nlll'lYiUUJ'Il~ LuUutyl-11Vltl1nlll'!ln1TUr1111 'l!in11LLr111JVl Vlf.Jfl'l!ii-11J~f'J'!ln1Tillrillll 

!iTTl-J'll11ii (biological control) ~~i:Jw fin T::VlU nu~~ LL 'll'l~'lliJW'!ltJ nri1n1Tiil'l'l1 TLf'lii~ LUU~I!I' 
o v o 'l G .)t ... .. .J .l' .J .J • ., o ... ... ~ ... ~ 
n1 "ll'l '!ltl1~ Tn lll11JPI'!l~IJIJ1111Tn1T'!lU11'ltlPI'ltl L llU n!)MIJ1tlVll-111JU1Vi'lll.lT'Il nl'l'l'llUL111 

IJ1 
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1. l'hvhut!lrfUL=i!ru1~tJY,i£11Litl>~ "mmr::"'1Vi1T'l1ltl>~~>~il~1illl" 1~unli'D1n1r"'1nt.~n1V 
.' I _, ...I ll ..; .:.J _,.., .. 

\.11-ht! -.11\JYN V11U"'::tl!iU1VL 1'fl>liltttl1-.!1T ll'tl-.IULnV'liftt..JriU n1M'ltilU1 n11'fltl~Vl'D lift:: 

tiwfLLPi t~::'Dill'lttti1'l1r 
o 11., ~ .. ... ..... I .... ~ ... ... 

2. V11 u.~ 11!1111l'l Ll'lnL\.IUtl'l>ll-ll'l'l11-1\.lfl1 nt.~111V1ltl~ft>II-J"D'llll~tltl lfl nvrfl1Vl1ltN r::uuw 'lf'i 

Qu1u'!lti1>~h 
3. t.~nm::Vlu1l'!l>~mru'Vl+nr::'I1V1l'il>~~>~ilfillliltl::hu1>~ t1iu1v 

4. n11\.I~ULfiVU1J'il-.l!i111Jtl1\.111 1uthtl:: li-J'DtlULLIUtlti1>1 h n1rli:ll'lt.h'!l::II-J'D'!lUI~'ilthn1T 
Lnl!tlllr~t.lt~iii1ur:;v::m'lt.~ffl UJ L'Vlr1::Lt.IIIJ 'Ill . 

· 5. n1ffil'llft'iln Ll'lvnrn'D1~ LLt~::mffii'ILft'!ln LI'IVI'lul!i1>~nutlti1>~1r il~-Jntl::1ru1>~ 1ur::v::m'l 

6. vi1 '!IJ n1r;1 n1:11fi1111" un::,iiuV1rnYitJ~~I'l'l11-lftn~-J1n 'Wf~-Jt.~1n~Vlr~>~LLiu~>~m n 

7. vh'!IJI'Iu'WLni'ILLiu species 1~o~IJ 
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