
(CROWDING\ 

f~-:i\'J'h\'JLd'a\111 
1. f1113.J~ll1V'liEh'Jf111:1JLLEJEl~ 

I A (I" 

4. fl11:1J~\l.1LLU\UL~!:VH']~n773.13.J'WlttJ 
q 

.. .d ... ... 
5. Ylt']'ltl)LntJ"'lm.Jm13.JLLEJEJ~ 

6. fl113.JLLElEl~ LL~!:n17tHlnLL1J1J ~111'Vi LL"'JII!a El3.J 

il1'i::ft1Aty 

1 . fl11:1JLLElEl~ LL~!:fl113.J~\l.1 LLU uiim13.1~3J1 tiLL~nc;h\11l\l. 1~tJfl113.J LLEl El~ L U uft 
1h::~um7m fl11ui'in ~1Jflfl~fufi1.m17~ruL;vm1:u~1:U17n'lum7fl11Jfl3.J~"Ln~aEJ3.J Luu 

'II q 'II 'II" , 

1.h:: ~1J n11rn ~ L fi tni EJ,:Jfl1J,j1\l. 1\l.fl'l.l. ~ El r.i7El1Ji1" a-1 Ufl11 :IJ~ U.1 LL \.L \l. J U.LUU. ,j1u, "'lU.flU.~ El 
'II 

0 ..t .d.l I O'l"''"' ""'111!1 ... 
~U1tJ'ViU.YI 'U~fl11:1J~U1LL UU.~~ El1~YI1 ~ Ln!ilfl113.JLLElEl~ L~ L U.1J1~mm 

'II 
.... d " ._, A ~ A :; 

2. m13.1 LLEJ El~Lmn'll El"n1J'Vit']~n773.J El173.J mLL~::ufl~n111'Vi'll EJ"1Jflfl ~713.1Yi~ , , 
~mu.m7rn<ii'"'lv ~mf~~1:U11n1ivfl'u.fl11l.t'i1£J1nm7~~,n~~,£J 

3. aYin'Vi~ffiifiYI~ ~yj 8fl113.J LLEJ8 ... ~ U7::nEJ1J.l"'J £J aYin'ViL'l a-1U.1Jflfl ~ L -riu, 1Jfl ~n111'Vi 
q q 

L'Vi~ tl,-::~um7rn m1mmutj £inn'Vi~YI1~i~fl3.J L"liu nT~tlTlnnlil"'l'liEJ"~'11u flnt111'Vi w 'II • 

~~L~-...t(' 1 AA .J A".d"' 
fi11:1J~3.J'ViU1i7::~11~1Jfl fl~ LL~t8YI1i'Vi~YI1~n1 £J111'Vi L-nu. 'liU1~'ll El~'Vi\l. Yl L'ln'ltnt::'ll El~ , 
~mtl .... ~vnnaJ Luu.ru 

4. fll13J~U1LLUU~~H'-ii~L'lYiEl'Vit']~n1'UI~~1tJEJ[h-il ~ ~'li111'Vi 'Vit']~n173.Jn11'Yi1-ii1U 
'II , 

m7tl~iaJviufn1-ili~fl3J LLL'l::m,-fuiim1utl""ty~1Yi1-il 'J 

5. Yltl'ltD ~1mm1fi~Lrhnnufl113JLLEJa~ii~L'l1£JYit']l!tD 1~r.JVi;,1,-m1;,1n 3 a-1u fia 
lj~,j'r.Jftth L iLfi~fi113J LLEltl~ n1't1Jl\l.nT7'Yl1~~~1'Yl £l1'llnt::Lfi~fl113J LLEJ tl~ LL~::~ cHfVifft 

PC 266 171 



i'GJntl,-~ft"RnTn~v" 
"" .... 4 ' ..r ~ ... ~ tl ~ ....... 4 

L1leJUnf'ln1i1€11'\.l.'I.JYJW;JtJLLiil1 111r•fl 7::~.Jfl L~Unf'ln1i1~11117fl 
' ~ 

1. LL£JnLL£J::f1111lLLfiln~1.,'17::~11.J~111l LLEHlfil LLiil::fl111l~U1 LL1-i. '\.!. l~ 
' 

2. L'1J1hfi1111~111£J'll€l.Jfl111l~UhLL1-i.ULUan1im::~1.J ') 
t.AA A A"' .,( ;., .d "' ... 

3. p1im1f'ln1iTHl£JL'VieJ~1fl111l~Ln£J1n'I.Jf1111lLLEJElfil 

4. anu1 £Jli11~tl;i'£J hni1.Jit~~rtn'Vi a~ Elfl111l LLElelfil 

5. ElTI'I.J1 £Jli11fi113J~U1LL 1-i. '\.l.~.,'l~5!El ~1.,'1 1,-~ e:J'Vi{]~n11111l'\.l.HrJ 
' ~ 

6. L '1J11'1l LLiii::EJTI'I.J1 £J'YI{]1ifjfl111l LLIEl Elfil 

172 PC 266 



-;nnm,-finM11i'£J'I. \I.'V\'\.t 1~£J\t1'V11.1.i1~LLt~::i-uii £Hl r.h'l1fl:: 4 i-unml'l '\.tn1'11~'11ii 
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tl~tln~ LL3J~::iiEJ1'V\1,.LLfl::tl1u7u,-u!n~13J (Calhoun, 1962,Dyson & Passmone, 1992: 
'II 

Jadge & Dewaal, 1993;Pearee & Patterson,1993) ~~~1nm,-1i£JL1.1.i~{ ·rhL~U1R'U.h11 
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fi113J LLEI el~ii'VI iil1n'V\ fl1 £Jfi113J'V\3J1 £1 ~-\l£i~flcti am,-~nlf11i£J LLti::m,-fl1fi113J L "li1 h 
n11 L ~fi113J'V\3J1 £JfiLL~n'ii1'11nUfl1 L~~tm1,-fln'ht1Ln~fi113J"ll~LL£i''l1 LLti::iUR'\.t L ~ElL ~3J EI\IL ~'\.t 
Yi'~'U.1n1,-"1.1 EJ'I1m,-fin'ht1 L~El'11fi113J LLEI el~ ~::L.rn ~11£1-1 fi113J'VI3J1 ~"1.1 El\1 fi113J LLEI elf! L '\.t3J 3J3J El\1 , 

Q..o A 1 .... .J' 
'1.1El'l1'\.tn1"1i1n1,.~1'11 ') ~\1'\.l, 

~'11"lf'\.tn1Jfi113JLLEltlft (Crowds versus Crowding: 1Xn1'Yl£J11111~~f'Y11\Ii\lfi3JL'\.t£Jfl , 
LL,-n L ~fi113J'V\3J1 £J'liEI-\IWJ13J LLE1el'ili1 'V13J1£Jfi'l1 fi'U.fi£i El1,-3J IJ!,-13.1 i1rl'\.tLU'\.tna3J'1.1'\.t 1'i!L 'VI nJLLiil:: , .. 

A .rf c..!. A ... I .d A I A .., AI"' • I 

L n'il'll'\.t"li1fl111 "lr'I1'V\ 3J1 tm-\ln fl3J fl'\.t 'Y1 L~UEI £11'11 R'I11JL WElL '1.11"1f3J f1 El'\.tL ",-~ 'V\,-am,-LL"'il-\1 ~ tl. LL~ , 
"" 'I t!i A '1. " ..f A A A .-..! 

3Jn ~"lf ~ tl.~113J'V13J1 £1"1.1 El\ln1,-"Jf3J'\.t3J LWEI "lf1111 iilL~ £J'V\,-Eln1,-~~11lfl 'V\,-El L 'V\ £J tl"l.l tl-1 L 'V\~n11tll.'Yl{ln 
, , , \1 

.... ... ...... '1 • L .,.e • .- ..1 "" .t L ... " .... A " ' "" .J 
1l£JW1J~';l ~3J'Y11 'VI~tl.~,-::'V\un (L"lf'\.t L'VI~n1,-tll.'Y1Ln'il'lltl. '\.t"lr1'\.t~n1~1J L3JEIL"lf1~1'1.1El'I11WYI 2 

, , 'II 

A .I 'I ... .r.... ~ ll" .... 'I .I - .. 
3Jn11fi3J 2552) 3.11 ~"lf'\.t 'V\'lEI ~'11"1fU L Ufln'httl4::'\.t3JnW1JL 'V\ '\.t L~'Y11'11n11L3J El-1 LL~:: Ltl.u7::1~fl1 "~1 

'II 

""'"' L..l'l'l, •'"' .I ..1"" .,,.., " 
a.Jmn~~1nm,.11-\l 1l'Yl ~3J RaJ L 'VI~ R3J~fl w1mn~111 nfi113J IJ71,.{1'\.t 1'Y1~::3Jfi113J,.~n,.13J m1L "1.11 

'II , 'II 

'i13J '1. tl.3J1ti"lfu3Jn L ~3Jm,.L i'1'VI7am::~'" V~imflum,-tla~tJaa £Jfi113J~'11Lfli£J~ L~L "li'U.nu , 
A 'I ., ., 'I ... .I .f ... "" .., ..t A .J .., ,.. 

LW ElL 'V\L'll1 L~Wt)~n773J~'11"1ftl.U Un1"1f1nTl3Jnfln'l:!t1~1nL 1El..:JLn £11n1Jn17'V\'\.t~1n 

L'V\~m,-m1Yll'VIaf nTl'iiEl(luu1f m1'V\iln£J~1nR'I1fi,.13J 'ifl':l ~1tm1,.w,.,.m'"1 ~'11'iiB3J1 
, \1 

fi113J 'V13J1 £J"J.J El-1 ~""lf" 1 '"in Hm::"li1-1i'" la.i L fl "fiu £J 3J L ti.a-1~1 n-n1 ~ fi113J """ h L ~ £J 1nu 
\1 

• .J .. .r, ' '1 ..,.J... ... .r .... ll...... '1. 
m::1J1'\.tn1,-1::'V\11'111JA~iil'Y1Ln~"J.J'\.tLUn~3Jfl'\.t LL~ll '\.t'Ylfi'Y1Ln~~1nLL'\.t1fi~U£J'I1 L~,-1Jfi113JR'\.t Iii , , 

PC 266 173 



mJtia nTn:::,n~'Y11'11EJ1711rn (Contagion) ~._,~m£Jii-1 m7~f!1711rn~1m"lq~n,-,-:uwt1., '1 di~ 
~ 

~1n'UI'Iflfl~rt._, LLLf";ILL~"ll£.11 £J1t11 U.~-1"15U.e:Jt.i1~11~L '11 
q ~ 

~'11"15U.LLfl:::m111 LLB tl~ ijfi1111LL~rl~1'11rlU.J-1 1 U.LL~fl1111~111 £JLLfl:::n11~n1~1iitJ 1~tJ 
~ 

fl1111 LLf! el~ 3Jm U U. ~111::: LUJn11rn"ll El-1 LL~ Iii ::1.Hlfl Iii LL~ ~'11"15'1-!.3JnL UU. ~n11di~ 11'1 1'11 ~i'1-1 . ~ 

~LHl~11U. n11Lfi~Em1~1"ll£l-1~'11"15U.~1na'Yli!rlfi'Yl1'11H-11'111 n11L3jEI~ LLfi:::L~11fvn~ L"Ji\t ~-l"15\t~ 
~ ' Q ~ 

.al ,:f. Q..f ~ ..... A I A' .. ... ' I .... I d ... ""' .... I A 

L'U £JI?IL~£.1~ tJ~LtJ £J~n\tL 'WElLLtJ-1'1l'tl~U.I'I1fl~111'11 nfl111 tJ7U. 'Y11111~1nU.~11'111'111111\t 11£.1 ~1tl 
• q q 

!'lu.~Yl 'il'U f!fl~"lli1~tl1"li11"ll£l..11>l-l1111 u~u111~d a hl-w a h~flm7!il~~ulljafi 
'II • 

1'11111 LLfl el'il 1'11111~ U.1 LL 1-iu LLfl:::~1111~\t1 LL 1-i \t~l111n17i''Uf (Crowding versus 

Density versus Perceived Density) : 

LL~ L~mhi11'11111 LLatl"~ LLa::I'I1111~"1LL uu.3Tn 1"151 u.!'l1111~ 111 m~tJ1riu. ~u.n,-:::rr~ 
LL~LUtJfl ~11ilfltlfl~ (Daniel Stokols,1972) 1'iiLLtJnL~L~U.i1~El-1fhUijfl1111~111£.1~1\lnU. LLfl::: 

LLU.1~~"JJEJ~~1~flf!fl~dju~ml11i''U 1~ £JL"JJ1n~11i1 
m111~ u.1 LL 1-i u. Luu.n111~~1u 1~fl"~ a~1-i1 tJ~u~ L"liu. 3o flu.~ t:J~171'11n1fl L11'il1 

~iEJ 80 f'lu.~ El'il111'11L11~ Luutiu fl1111~unLL 1-iuLti~E.JuLLtlfl..1~111 an~,-1~'Yl1..1nn~1"~fd1u. 
. 'II 

... . .I ....... tl ... .~ .... ~ .,1, 
fl'il71~1\t'Yl1'11mtJ111'W "llm:::'Ylfi11:U LLfl a~ ~~n r..tfl-1 7:::~um7nunr.t1n'U ,1\t1\tfl\t'YlEJr.t1fl'U ') 

~ 

LUUI'I1111iimhu.u l'lflfl~i'Rn i1ii1'1u.a t.i1au"li1..1 L 11mmiiu.ltl m111~u1LL 1-iu~-1 e-n~ 11lvh 1 ~ 
'II • 'II 'II ~ 

Ln~fi1111LLEltl~L~11fl 1tl L 11El1~iimm el'il Ld ~ijDnfiU. ~it_, a tiL \t i rH'ii1 tJ LL~11ii'~nLLfl tl~ Lfl tJ Ld El 
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a~Ru~~nautia~~11~uaa~ 

?t113JLLtltl'ilii 2 t~.JI'ftl,-::nau ~el 

1. n11LUU?lm~n'l!tm::n1£JLULLfl::n1£JUtln(lnternal - External Focus) m1:1JLLEltl'il , 
!'l tl .. A A A ..... A !'l .... 

Luu 1::~un11nl.';J1fi'VIfl1£J:IJ'il EJ1";JLn'i1~1n?t11:1J1~n"lfti..:JtJflflfl'lf.JLuUfln'l!tm::"lJEJ.J 
'U , 

~1l1Vl LL 1'il~ El:IJ~-\1 LiJU?tm~nHm::Tn £.1\l.El n~'Yi11 itJ?t?l afuffi.J?t11:1J LLfl a 'it L oriu 1\1. f1U"lf1 £J 
q q 'IJ 

'VIU.J~e 'VI7e m.Jn,-mm7L 1£Ju 'VI1e LLajn•::rf.Ji1w1.n £J Lifm-l'1"1l'i!Un Li£Ju l u-rl1..:~ln ~LiJ 'il1l1flL irm ' , 
..1 "' ... "' "· I .l' • " " ' ..t ' 111 fl'Yl 1 ";J:::IJ um 1 £1'\.l.Ufl ::~ unfl7ti.J :IJ1'1Hl"JJ EJ.J';J1\l. 1U:IJ1 n rn ~au rn 11 fl n m L 'VI fl1 \1.';1::\AltJ 11 

'IJ 'U 

. ..t ......................... l' 
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q 'IJ 'U q 

11 £J.J1\l. i1 Lifl::L u L 1LL~1i1fl.Jii~nfi\;hu 1\l.:IJ1n 1 wi'1u(sif.JLiluflm~n'l!tm::n1llUtln) 
'IJ , 

2. a..:~l'fl.h::naui'1\l.~t11\l.n11m aT,-:IJmLLfl::Vlq~m-711 (Situational, Emotional, and 
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&i..:Jtl\1.6) 'Yla'Un~u1u 'VI1El"lf£JtJ'i11 L'VI1~nfftJ1£J"lfU LuU'iiU} (Montano & Adamoponlous, 1984) 
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';I"~Hl1.Jfl1fi13J~Hl Lu\.1. 

1) fl113JLLaeJ~~3J1t.Jii"m:h 

2) m13J'VI '"1LL 1-1.'"111 v t '"~1.,';)1flfl113J~'"1 LL U.u111 rman a rh"l,. 
3) fl113JLLai~~a.,tftl,.::naua::llu1" 

Q ~ ,e~_. I QJ 

an6~an~~o~~1~uoo~ 

tl ... ';livrfiiar~R,..u~~awnmLai~ iiati 3 tl ... ';)it.J ~a ar~~vHlLt1uuflflm ~YinYHnn" 
'II , 

A A I 

onfi~at'f~1UJAAa • 
u"'';l-;)tl Ll1'\.1,1.Jflfl mrf~~fli~ fl'th L iu flflmf«mLv e)~ LL~fl~h" nu.ii'VI ~1 r.JU'l::n11' L 'li'\.1, 

1 1 'II 

llflamn~ m13J"n'au m1m~~aJ1t.J 1fll'\.l,lf'l1'3J LL~::L~f'f d:l'"i'" ';l::limh1i'.,,-1t.J~::L5t.J~ • 
~a1tld' 

-. .... A A • 1"' r- .... ..I 1 .c~ ... ,. a..-
';11nn11'1';Jt.JL ~afln1Y111fl1tl L~tnnum'lmL~ t.11nu. 1.Jflfl~u'l::L11YI L~YI'l&m LLva~ 

• 'II 

3J1nn11flU.5u.t.J~m,.1im•lu11Ufl~n111~rfL7t.Jn111111::m,-u.,fi'u (Locus of control) 't1.,Luu , 
1 t; "' ... o ..... A .. ...... "' A o , !'I .... .... ov 

LLU1 '\.1,3JYI1.Jflfl~L "1ffl11~U3JaYilf~~L 'VIU.a"1f1~~U.La" flUYI L "1ffl11 a'111Yl111t.J LU~ULuU~11.J"fl1.J • 
mufl3J~.,yt';I::Ln~-2funlli'1L"ll1Ltl" L7t.Jn11a"111~U"fl11111t.JLU (Internal locus of control) Ju • 
fl1~Wf"11~'\.l,a'13J1'lflfl~1.Jfl3Jfl113J Lflit.J~~ Ln ~1nnfl113J LLEI eJ~ li~n11~"3Jn a tiL '\.l,a'fi1U n1'lm 

1 'II 

~ ....... ' "''~~· ,:...~ ... .x .... '~~" 
UU ') L~ElLt.J"n'tyfl113JLfl'lt.J~ a'1UflUYI L3Ja'13J11'flfl11.J~3Ja'"YILn~"llUn1.J~U L~ (External locus 

A A ,CII .... _, .. ...... .... I .cr I ~ 
of control) L3J mt.J"1fqjfl113JLfl'lt.J~3Jn'VI ~n~ '"a an ';11n a"fl1Un11'm L u~n'M-m::L "lf'\.1, u 'Vll.J11 flU Yl 

3hm1'Vlu.,tfu111t.JL'"1imfl1r~~~1t.Jn11 L'liu. t.J~m,-1-;l£Jlu'VIavrnrfmin'" 3 fluc;iaia"~"fl11'ati 
'II 'II 

~ .J -=I .... .c:~~• I A ... I.... .... ... 
2 flU '\.I, \.I, flU.YI3Jfln'M-m:: Internal locus of control ';I::'Vl £J1 £J13J~111fn11'<111" ') L Vi Elu'l1.J~1n1.J 

a'fl1Wfl113J LLflt)~ 1~ t.J hJtJ an~ ... 1 a an 11.1';11 ni a" ~" fl1';) L fi ~fl113J Lfli£.1~ 1i3J1nni1flU.ft ij 
.... A .4 ...,. "" "' "''11.1 
an'am:: External locus of control 'lm3Ja'la"nLfl"W~n';J::vvn';11n'VIu~n Lu 

'II 

"'"'.... ... "' .I .d ..1 ..1 "' .... ,... "' ... ..1 
t.J-13.1 mn'!Ym::ufl~n111W an u'l::m'l'VI '""YIL n £J~"lla'lnu fl113J LLEJa~ fl EJ l.Jfl~n111YlYI . , 

L it.~n-hnTlL~ iaJ'14"w!'VI1v m'l"n't~UL '1i1i"flaJ (Sociability) flU. rf"n'vliL i1 ;.,fl3J "n'ill.J il tinullflfla 
'II , 

~'" 6J 1iniim13.1 a~'tmc;i aa111Wfl113J'VIU1 LLU '"a""ni1flurflli"11'EJ11 Li1i.,flaJ'VIiu llil~iaJ'I4"wrf 
'II 

L# ...... .d .,1 .... .J"1 ...... .... I I A.... I ..J. II .... J; • 
nl.Jt.JD'\.1, "ll'"fl'\.l,u'l:::L11YI'VI a"'\.l,m'l3J'la'nLLEJ El~-11 t.Jn11 t.Jan11'1';1 £1~1.J11flUYI"n'Ell.J L "111H.,fl3JU '\.I,L3J El 

'II 'II 
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~ th1 €1 ti'VI tlvrn~ ~fi113J'VI U1 LL U U~1~din Lf'll£J~ll1nn'i1 L~ a a til U 'i a..114"n~ ~f1113J'VIU 1 LL U U~..1 
'II 'II . 'II 'II 

Uf'lf'lflL'VI~1Uiin'i1~U~3JTHlUfU~1L"li1rlUI~111'V'Ii..1f13J~f1U-,i1U1U 
~ 'II 

~ ... .c:a I ~-~,:::1111 .... A I.QI ..-d " I A 

3J1n ') ~~~m1~fl1U.n11'01,'Yl3Jf1UUO£J 'V\1a ~Rfl1Un11'01,'Yl~a..1a~f1UL~£J1 

Ei'Yli'V'ILHhUUf'lf'l fl~ii~~~ On11~i'f1113J LLotl~ UanL 'VIila~1n~n~113J1 LL~1 fl 0 
~ 'II 

fi113J"lftlU (Preferences) LL~::m1m~'V13J1U (Expectation) t~iim1fim~nn~3.1~1ati1..1~Lilu~ 
~ 'II 

L'li'1vfn1ufi1£JvfmL13J'!Ia..1a'YlmULLvl..1"1f1~ lu~rnum1nt~~m13J'VIU1LLuumn'VI7ml'tlr.J 'V'IU11 
~ ' 

f1113J"lftlU LLt'l::n11f11~'V13J1 £J ~t:-1 ~ ~ rln11{'Ui'f1113J LLa D~'VI~ a hlLLO rr~ n ~11 ~a f'lU~"lfEIU 
' 'II 

5',J,a I ..,.. ,._,. " I ::. d I .... 

~rnun11m 'Yl3Jfi113J'VI u 1 LL u u ~., ~::1RnLLtl ~~ ua r..1n11 113J 'Yl..1f'lu 'Ylf11~'VIll1 £J11~::'V'Iunuf'lu 
'II 'II 

~1u1u:1J1n 'l 'VI1milu 'tl~13J~m~'VI1.,lfii~mLaa~1ta£Jn'i1L -rlunu 

2. 19l!U1n13J U1::~UnTH14 LL~::L Vi~ 

tl1:: ~U nTlrnL ~ £J1rl1Jf1113J 'VI U 1 Mi. 1-1.~..1 l Utl ~~ 3Jnii H t'l ~ an11fUi'f1113J LLtl rl~ l U 
'II 'II 

tl--~~uu tl1::~um1m1 utJ~~ 'V13J1 £J113Ji1'111ffllu1f,.,.3J n,-::u1um,-i'l1f13Jtl,-::n<il 'VI~am,-vrn 
~ 

v1fi£.J-i1m11l U'VI vvrn/U1UL "151 '1~'1 Uf'lf'l~~~L 'V'I~LL~n~1..1rlU tiv3J,ifum1tlU13JLtr.J..1~LLfl:: 
~ ' 'II 

e.hum::U1Un11i..1f13JU1::n~~LL~n~1..1rlU!ii~£J 
m,-fimt11iiJL~a..1t:.~fl'!la..119llu1f11~~~~am1:1JLLaa~'VI1am1li'VIU1LLUu~himntt'n 

LLfl::m1~mt1L~a.,dm.i1..1LiluLam'Yl~fiau'Ji'~.,ii1ta£J luu 1984 ~m,.1i'm~£J1rlUf111liLLaa~ 
1<il m tli mJ L Vi £JU1::'VI'i1..1tt' n~mt1-~vrn 1 u 'VIIavfn~ mll7m L 'VI il. a~., Lilu"lf11Lm cif£J LLfl::1111 L3J~ 

'II .. ... ... d, . , ....... .r ... "" 
L~tl1L7LU£JU (Nassr & Min, 1984 tl1..1fi..1~UiGifford 1987) 'V'IU11 ~U~fi1Un17'01,'Yl:IJ'V'IU'Yl~1n~ 

unfim:t1"1f11 La L cif£J 3J'n"lftl1J L "lftfm:tm:: 'Yl1..1l..1f13J 1 U n11'lli'~ aU ~11f1 '!I m::~un~n'l:l-11111 L 3J ~ 
~ 

L~ afL 1L u£Juitr..~3Jliin1fm::'Yl1..1m £J111'V'I 'lli1 l'iun~n1f11111L3J~L~ afL 1L il£Ju71£J..11u'hiin 
' 'II 

.... , "" A ~ A ,, . "" ..1 ... .f ..1 • 1 , .., A 
LLa a~ 3J1 nn11Un~n1f1"1f11 L fl L 'D £J L:IJ El a~~ ~'VI eJ'V'In'Yl3J'V'IU'Yl LLf11J LL~::u11nlJ11Un~n 1:1'11111 

OLllinu~vrnv til U'VI tlL~£J1rlU 11 £J..11U 'i1~nLLtl a~1.t'tl £Jn'i1 "Ji vfi'U'V'I1Jd'U1~uh L 'V'171::1111 
'II 'II 

oA..... .... ..... .cl#f ... ~~~ • I f I .., .r .cl ... '1 1 

tlL3J1nulln3J1~1nf11D1Jf111'Yl3J1J1U'!IU1~ ~'VI~LL~::f11~11UT;J::<il£1..1n11'Y-IU'Yl:IJ1n'Yl~91 ~ U 3 n~:IJ 

m1~n11fin1f1 ~ tl 1tl L ~ a<il'i1~~~L n<ilifu d~T;J1nn17~n~3J~1 tJ ti1..11111 m3Jinu iin 133 LLtl D<il 
'II ~ 'II 

,, ... A A ... ...... .... d d ..1 .... , o, •• f A ... ..1 
L 'Y-111:: El £J L U1J1UL n <il~ULtl..1'VI 7 tlL 'V'I71:: L 'VI~ flU ') :IJ1~ r.J'1J..1~n 1f1'Yl 'VI tl'Y-1 n ~ U 1~-n fl 81~1 LL~ ::'Yl 

'II ~ . u 

Lii tl..1if11 1n 'Y-11Ji1 1fJJU1f113J ti £1 £J'VI~tl11 ~'VI tf..1ifLL~ n~1..1rlU £i t:-1~~ eJf1113Ji'iimLEJ rl~ 1~ £J 
'II . 'II 

H fln171i' £J~1n 'rl ~ aii1'V'IUi1 u n ~n 1f1if3J'Il';J1 n"lf1 t.uii a..111 EH1 u i1i'iin LLEJ a91 ll1n n11f'lu if 
'II 

L~lJ 1<il~1 n"lf3J"llULii 0..1 f1113J't3J ~EI ~ f1 ~tj.;J'!J 8..1 H ~ii£Jd" LL ~<il..1 1 'iL ~ ui1 EJ1dhr~i£J ~U . . 
.. ... .. ..... • ...... .... .J .r ..1... il ... 

UtlnL 'VI Ue1~1n1fJJU1f773J"llUU'Yl-L:IJ EI..1'Yl3Jfl eJf11)13J7~nLLEl tl~ L-DU '!IU19l'lle1..1'V'IU'Yl1J1U L U~U 
' 'II 

tl1:: RU n11rnthUUt'lf1 ~'VI7u f111 ~ flULf'l £JL fi £J1rl1Jf111 :IJ LLtl D~ l UeJ ~ 91 81~ iiH tl~ eJ . ~ 

f111:1J R13J17tlL Un17L~ityf1113J LLB rl<il L 'V'I~1::';l1nn171i£J3Jn'V'IUi1f1UifLf1 £J iitl1::R1Jn17rn 
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nTlflm~n 1 U. flu. YtU~;a"JJ Eh'I:U'III1i'Yl £J1tlE.J"ti"h'I~UL na:u~~ iiunfimt1Yt U.1LL U u 'V'nl'"h unf1mt1~ 
fiu.Lf'lm1ui'1u.Ytu~ia~:::ri'~f'l~a1:UTHl'VI1"lia:u~~h~ 'tiaEh~iitJ1:::ini111~:U1nn·hunf1mt1~ 

• 'IJ 

'taJfiuLt'l£J (Baum, Fisher, and Solomon,1980) LL'iiiiu1~m1ii£Jfl~u~e~-iflLLV~nu. fia ~u11 • 
unf1m~nf1Lf'l £Ja d1 u. ~LLfl Df!3Jm1 E.J~1U.11ii t111:U-iflLLV~ Yt1aiinTm:::u:n:::1-nm1uetri'V'ln a ~1 u. 

\1 \1 \1 

... ..I ' .J.., ' •1 .d ..... ' d ... ... ... ' !'I ".d 
Ytfl~fit'lU.aU. ') :IJ1fifi11flU'Y1 ~:ULfl £Jfltl L U.YILLa tlfl:U10 au 'D"~~1~tlt!TiU1 E.J11 a1~LuUL ~11:::~'Y1 

'IJ 'IJ \1 

LflE.l tl rJ1 U. fliit111 :U'VIU.1 LL U U.111 n ') ,fu, a111~ fl11 :UYt U.1 LL UU.a~rh 1 ~U flt'l~ ii~t') ~fi"l1":U1 U. 
'IJ 'IJ • 

imtm:::fltJfui1liL"Ji1nu. (Rohe, 1982) 

~ fl fi1 ,-1i£J ~LaJ~ 1"MlU UaT~ tl nu 1 E.J t Iii tl 1 iLL U 1 fi Iii L ~ E.J1 rl1J i~ LL"l Iii fi' a :U tJ ~:U 1l ii 
... \1 

(Primary Environment) LLe~:::i~Lnflfi'EI:UYI~£J1lii (Secondary Environment) "JJEI~al~f'ltlf!tf 
• \1 

(Stokols, 1978) :U1U1":::EJn~ i~d' i~Lnf!fit~:utJ~:ullii Yt:U1tlii~i~Lnflfiu :uf!ut'lflfl1in~nad1 u. 
• .. 'IJ • \1 

'nnu~i~nti11u.1u. ') Luu.amu.~i1fl'ru"JJa~LL'iie~::ut'lflfl L"liu. u1u. arnu.flrh~1u. Luu.~u. ... . 
4l1ui~ LL1flfi EI:UYI~ t11lii 'V\3.11 EJ£i~amu.f1~Uflfl~ h'tr U.fi11"Un i:u'V'i'u.fnut'lULLU~nYt\t11 U.L 1fl1 

• \1 • ;w 

11lu1uun LLe~::'taJ'tiiit111:uiin..ru.f~i1fl'qJ'iianu L"liu. i'1wtnt.J"JJEJ>~ Luu~u m,-1it~"JJa~ hl{ 
(Rohe} fim~nhttimum,-mtJi:U1Jii fiEJU1U. (ffEI~EI1fl£J) ~1u. uTf:um~:::flm::(Baum, et.al) 

fl m~n 1 u ar11 u. n1"lrn 'Y1 ~ EJ 11 ii fi ai'1 u. Yt ,r_, i El i>~,!u.a1~ L flu 't tJ'ti -h tJ,-:: ~u n1,-cl 'VI1fl 
• 'IJ 

fl11:UflULt'l m~ tJ1num1:uYt 1-1.1 LL u u.a>~~ ::"li1 t1 1 u.m1tJfu i11 ua111~m·nlt' 'Yl~ till iimnn11l u 
• \1 • 'IJ 

a111~m,-n!tJ~:u11ii 
.. 'IJ 

L ~ f'I"JJ a~u f'lflC~fiLLfln.-i1\lnu. rifl :urhl Yt1ifu n1::u1um1i>~fl:utJ,-::n~Yt1em11-ifl • 
Lnfi1YI1'1i~f'l:UfiLL~n'ii1~nu, ~~'l'h L~L ~f'l"11'1tl LL~:::L ~f'I'VItij\liim"l 1~~ flUY'i El a1l1~fl11:U'VIU.1 LL U U. 

a\l'ii1~nu, ~ fln11"iiEJ~U11 L ~f'l"11'1 EJ3Jnii ~t')~n'i'i:U~ tlU aU.ti>J.-i El a1l1~fl11:U'VI U.1 LL UU.a~ 1 UL ;_a_, 
'IJ \1 

~u mnn11 L ~f'!Yt W\1 lfl [J iim'lLLa~~ a tlOYI1~ tl11:U nr L ~~t'l~Yi m.J1U.LLC~::~t')~n11:Ui~f'l:U1 u. 
... 'IJ 

tln1tm::ffLUU.U1"U ... n,;:U1nn11 L ~f!Yttij>~ LLCI::L ~f!Yt ~>J3JnLLU~U ... Ufl11:Url'l1 a L~.-i ElrlU.2..11nn11 L 'rlf'l 

"11'1£J 

LLY'i~1n ~ Glfi11"1i£J1 u. 'VI El vrnsii 'I L fl U.fi111iFJ1l1 f) aU.1 :u~ U11 L ~ f'I'VI tii>~fin LLEl Dfl 

mnni1 L ~f'l"11'1tl lfl EJflmt1~1n'4i1U.1U.L 1~1fiL ~au. ·h:u'i a>~1iL 1~1a rJ11:unuu.1u.L 'l'i1lfl i~fl 
\1 

~ufia L ~f'l"11'1 EJ3Jn hifl£JUi1 £Jfi11La.lu til u.~a>~'V'lm~fli'~mLEJDfl "JJm::ih ~fi'VIW>~3Jn 1iL 1 e~1nu 
'IJ \1 .. 

J. I .... I ~ I lfl .... .... .... I 

L ~ ElU.11:U'III EI'IU tl Elt11"~fi11 ~~11J1"t111:ULLtl af!3J1fifi11L ~f'l"11'1 EJ 
'IJ 
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... .... ..... 
D 'YlliVHU11" "" ~UJ 

B'Yl nYI ~'Yl,_, i" fill "t'\3.11 t~il-:~ ~n,vmTHl1t<il~lJ flfl ~th:: ~lJ El ci LL~::ii8'Yl nY! a"t'l~rrrh 1 i 
, 'II 

Uflfl~fHnLLr.Hl<il ti'"1li'ti'Y11-:Ji>1fl3J~iiB'YlnYI~~EllJflfl~ ~El 
q 'II , 

1. n17tl7111!ji1"LLEl>1~flfl~3u. LL~::!t'Hl~1177li"LLEl>1fi"7ElU"li1-3 
2. m'l"l1llnu.d]"mi3J"LL"1<ilL~n , 
3. flni.111YI"t'\~8tJ7::L11'Yl"LL8>1fl11liR!itvru.1f"l::W".h>11Jflfl~ , ' , 
4. tl7::L11'Yl"LL E1>1"1i ElliL'I~UflfiL'I lifu 

'II , 

~ El ltlU1l::mh1il>1nt1~::La t.l<il"LL El" L~~a::tl;"ilt1 

al "" "' .., .. ~ A 
1 

"" s-
n,,.u,.1nn~~~D"~AAaEJ"'YJ~~'YJ1)fta~a~q~n,.,.~~EJ"A",.EJtl~1": 

• .. ,;ill A I ""' 0 I 

fi113JV\"1LL\t\t~-3 "t'\3J1£Jfl-3 111'lll' 1flflt'!El" ") Elt.I1El1J911L711l1\t1\t3J111 61 LL9lfl11ll 
'II ~ 'II ) 

LLEJ e5'91~" lahh Luu.i El>1iiflw~81Ji1L n,j1" 1~111n ifu8 r.JnuY~q~m,.li"LL El-:Jflu. 7DU"li1-:~~ii~a~ El 
'II 

i1L 713..11 nn-J1 L "liu, rl'1fl" 7El1J"li1-:Jri1tr-:J-;) El-3~ El-:JW{j ~fi'l'lll"ll El-3 L 71 ci 83..1 ""~ t'l~ flW{j ~11'l"'3J"LL El>1 

L 11 1 i o on ll1 'Yl1-:JU1n'V\~El'Y11-:J ~u riliif"~ r.in""ur1m~::~ii El r.Jl u-:~1" ,fu, 61 V\1El71-:~1a~L 11 
\1 \1 ) 

fl1<il"t'11-:J lf V\1 ufl11ll ~'-!. h"LL 8-3 L 11 11 L "'1L V\fl11ll ~" h~ 891ULEl>1V\~P.l~U hflu. "'fllJ"li1>1 mnn11 

ii~t'ln17i"il£J~YI1Jl1 Yl{j~1177lln17L1£Jwf iLL3J,"-31".,i1tJ ")) LLt'l::m7,j11J::L'I<ilL'I>1 L~fliifl"uci 
\1 \ \1 

7EltJi1L,.,i"LL~ 2 -a fl" LL~1l::El£l~,_,1.1il.,.::t~::~laiii~t'ln,.::'Ylunm,-1n9113J <,.::t1:: 1 - 7 
'II 

Lll91'l) "t~n111n~ u.ii~am,-1"ilt.~~wu11~ El r.Jht V\ Elvrn'\1::71 t1>11u. -hi"~mLEl a <it L ~3Jifu9113Ji91"1u. 
\1 'II ' 'II 

"LLEl>'~~1 u 1u~l11 L fl till L ~em rl'1ii~ll1 L~ till Lnau111m rh L<il ~ ar.Jl u.V\ Elvrn1l::'iin hiw a hia>1 
'II 'II ' 'II 'II 'II 

4 ' ""' .ell • ~ td. "' ..-I .., ..,_ ..::. ..,.. ..... 
LWEI" 71li'V\ fl>1 91~tl<il'\IUn1'lL 7t.IU"LLtl>I91Ull1n~ 'Yl1U '-!. tl>1fl1~ El\t3J1fln91 tl>1<il1 L 11 '\1:: tl>1,.~nLLtl tl<il 

'II 'II 'II 

mnifu. L"liu iinTlii't.~1<il£JLin~lli1Elr.i1>1t:lrllu.~1111::rfiim1li'V\U.1LLliu.~-:~ {4 fiU.~El 1 <il111>1 
, ~ 'II 

Lll<il"l} "t'11El1111::~iifl11ll"t'IU1LL'I-i.u~1 (4 fi\1>~El 15 <il171>1Lll<il,.) Luuna1 30 u1ii lun~ll~ii 
1 

I ~ .a ~ .. ,., '1. ..,... ... ... '1 .., .cl.m~ I .4 VI I ~ 
fl11li'V\U1LL\t\t~>1\t\t1J1-3flU1l::liU11111UL'YiEl ~ll V\lln1,.f111<il1nU Llil "l..tli.!:'YlElnnali'V\U-3 LllliU1n 

'II ' 'II 1 
"' ... : 

nu. -;nmru.iim,-1<ilm'l<il8tl~"a"'Yl1>1~17:: i~1111::a1,.3Jtt! LLL'I!:n1"l'Yl"~Elm7f11J"litl>1L11 wu11 

1" 30 u.1iin~lli1 ur.i1-:~'Ylnfl"1l::tlm i"1V\7aln7::i"'Yl1-:J~i-,:: fl"~nnill~~i111::iim,-L i'1V\1n 
, q 'II 1 'II 

., ' "" 1 .... 4llt I -a C' 
m::lil U.ll1 nn11f1Utlu "J <il m Vi !ll'll"1 tJ1l::t1 nn'"l::<il" 'Yl1>1 ~11::l11nn11 LLa::3J a173J m 'Yl1>'~ ~u 

q 'I , 

mnn-..i1 L W!li'V\ ru>1 LLt'l::n~3J~rmill ~~i11l::~m~Elfi113JfltJ"li a-:~ 1., li1l'a £Jn11nri11~L1ifl n ill~~ 
.. q 'II 1 'II 

i1(a1"il"t" Gifford,19B7) 

i-:~~" 11::L ~ "li'l1 fl>1iifl11li'V\ "1LL ""~>1fl11ll LLa r.l<italn-;,:: fi-:~ L ~3Jif"LL~fl11ll LU" 
'II 

'h"i1L'IIilt'l-3 iin1'lLLr.i>1i>1'YlfY-I £J1mnu. fi1!13J~13J17tlL U.n17fi1UflliL'I<ilL'I-3 LLa::iim,.'lUfi'"l\4 
q 
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11Tl"a'laJm~aJ9mJ : 
' 

t-~GJit3Jmn~ifu-;nnt~'11 :l.I'VI m LL ll.u tn.J i.:~t~:l.l fi EJn1111:l.lnf'l3J ti e:w L -rlu 1 U'VI en ... l.'nitii 
~ 

d , " .... , .. , , ·t d ..1 ..1 
LYHJU113J'VIEJ.:I 3 tl'\.1. :l.lfiW1J11"U:::l.lm111:l.lfiGl:l.lr.JEJtl 2 flU LLGl::tltJ ~~L~r.J1 1 tl'\.1. 'lf.:lfl'I-I.'Ylflfi 

~ 'U 'U 

LWn D tlt~UL~ t.nU3Jniifl113JLt~7r.J~ ~n LaJiii t1 r.J~ "ll1~t111:l.l~1:l.l11fl1 Ufi11t111Jfl3J LLfl::t11"ilLi 
'U 'U ' 

fl::Lm U~EJU i.aJ~ii t1 tl~ {tl1 LflwJn~mf1) a'1Ut1'1-1. L \l.fi f'l :l.l £J t1 tJ"il::iifl'113J Lfl7tJ~1Xa r.J'VI1mfl7r.J~ LaJ 
' 

I t.' d I .... 

~1\l"il1n'VI EJ.:J'Yl mmu 2 flU 
'U 

...... tf 
iUU.l11~'ll2h'IA113J~3J~'Ufi : 
' 

tlCU.1l1W"ll a.:Jfl113J im•i'ulf 'VI :l.l1 t~ii.:J~~ m.i1 \1.~ 1l1Wn11ru ,f Uiifl11 :lJ i:l.J vlUtT~ anu1 U 
~ 'U 'U 

~n'lfrn:: 1~ tl11Jflt~flL~ai1~~ati1u"m"m,nrL~mnunu~uiim1:l.ILL~n~1\l "'l.aJ L 'VIii a"~" -;J:: 
' 'U 'U 

rh 1 ~1Jfl tl i.'l,r'!-1. ~n LLa B~:l.l1nni1 Lrl m ~Di1f1U ~ D ti1a1Jci1ii ~n'lftu.::L 'VI !I £JU~U Utlfi-;)1 n1iurl'1 
' 'U 'U 

fl'\.1. "HllJi1.:J~L 11 L ~EJi1ii~n'lfrn::~h.:J"U1nL 11itl.:J:l.l a.:JL 11 fi ~.:J'Yh L if~nLLEJ B~ 
'U 

.... ..., "'1"'""' ~n'f.l-m::'llaaJsm ~-au : .. 
t111 :l.l LLD er~ a1"il L UUt.J i.'l-;)1 ntl1:l.l1 tu.LLi.'l::th:: Lll 'Yl"ll a\li a :l.l i.'l~U fltl i.'l "'l.ifmi DU'VI1D 

'U ' 
0 d ,, 0 "' "' ..1\1 .., .... d ... .... .... t"' 

1::'VI'11..1'YI a tJ L U"1l11::t1113J'VI \1.1 LL U'U.~.:I fl1"ll tl3J i.'l'Yl L~11J Lmn"ll tl.:lfilJi.'lfi'lftu.::m'l ~ ~ el1J'Yl1\l 
'U 'U 'U 

... ..J ..... \1 0 'I .. "" •'I .. 0 

El113J tu."ll a\llJfltl Gl {L-11'\.1. f1 tu.a1';11"fi L3J ~lJ1tl L';JL W11::-;J::3Jt~\1.aUar.J bfiflfltu.) ';1::11 tl..11\1. 11~'1.1. 
~ • 'U 'U q 

"'""'II, 'I .... , ..I'll.,,.. " ..1 ..1 ... .... r , .. .S , 
"J~fi L:l.IHU1tlb';J LLflti~3J1fin11tlU'Yl L~1lJ"llfl3JGl'YlLfitl1"llfl.Jfi1JHfl1\1.n11UI. {L"n'\.1. a1"il3Jfl\1.aUatJ 
'IJ 'U 'U 

ln~flrn) 
~ 

...... 
8Yifi~~YI1\'1111lll11~ 

~n'!fru.::'Y11..1fi1 r.J1l1W"lla.:JHfl1U ~,f'\.1. ') H13J11mh 1 ~Ln~t1113Jf~nLLEl B~ :l.l1n'VI1a 
'U 

..XeJ t1 m13J'VIU1LLU\1.H.:JLaJLi~1l i~mLaB~LH3J a 'ttl LL~~nlftu.::'Yl1\ln1tl1l1W"llfl.:J~mu~ LiLLfi 
'U 'U 

1 .A' d A ._.. 0.. ... 1 e'A I( ~ t 

3J1~"J1H1\1."lla.:JW\1.'Yl e:J1'Yl 'VIa.:J El1A11 t1113JH.:J"lla.:JLW~1\1.n11-;J~11..1Ll"fa1\1.L-;Ja1 'VI'\.1.1~1-\1 
'II 

I 

3J1~'l1~1'U (Scale) : 

un~~l'Yl r.J1H13J11fl fim~n Lii1 111~11 a1U"ll El-\lyf'\.l.~"ll'\.1. 1~~1-\1 ') LaJ11"il::L flui a.:~ 
Lf1a\1.U1\1. 'V11tn:iia-\l iit.~l.'l~tlti113Jf~mLaeJ~t~tJflnlf1';J1fi'VIL'l1r.Jln L"li'\.1. fl113J'VIU1LLU\1. 

'U 

I .... .... A ..:llo J. I A I 4 

1::£J::'V\1..:J"llEJ-\I'Yl1-\IL't11H1UH1li11tu.:: LLI.'l::i.'lfi'lftu.::'t11..1';J~1'Yltl1fl\1. ') L"nU L';J~fl~~aL3Ja.:J m111 

LU\1.,hwi1 H1l1Wn11"il11-;J1 m1Ltl7r..~mrir..~u1::'VIi1.:~Liia.:~~1-\l 'J Lflu~u t-~i.'ln111-;lr..~u1-\lif" 
wui1 t1112ma B~ L U3J1~11a1U"ll\1.1~L~n (L"liwi El.:l~vlm:ntfmLfl::"l13J"l1\1.) H13J11fl'th\1.1 tJLi 

' 
-;)1fi'Yl~.:Jlh-;i'r.J'Yl1..1 n1 E.l1l1W LLG1::'Y11..1~ ~1'Yl tl1 LL~ tl1 d1u yf'\.l.~"ll'\.1. 1~ L 'VI qj J"iliEJ'Y11..1~ ~1'Yl tl1 

H1:l.IT'H"'~1\1.1 £Jfl113J LLEl B~ Li~ni1 'VI :l.l1 tlfl113J11tl1 djUt1113JLLtl B~ L \1.iEl.:Jvlfifl1-;JLn~-;J1fi 
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6~ " " I; ..... IV lolA .... 1 Q.ol ..l ,;I .A :: .CIII .d 0 f\ .,. 
111 ~ ~ ~ ~ n El1 fl r.J 1 ~ n LL El El ~ 3J 1 n n 11 'VI El ~ f11 'Yl3J 1:: L lJ r.J \1 ~ '\.!. L Vi 11:: 1:: L lJ r.J \1 'Yl r.J 11 ';I :: 'Yl1 ~ ~ 3J 

'II 'II 

Vi{]~ n1111 n·rm'li>~"llu LL~::n11v. ~ nv. it 'Yl1\l i>~ fi3J 1 u 1::iu L'f\1 uan"1nd' 1::Lu r.J\1 r..111 V\1 ~~ 
'II 

~q~n113Jfi113Ji13J5j El LL~::rh 1 ifl113Ji'Rr1L~ r.J1rllJn11fl'llJfl3J ~1'\.l.lJflfl~ ~~~\I i EJ\Ift1~fu 
'II ~ ~ 

LL~\1 LL~~mnn11';J::rJ1L ifRn LLB a~lta r..~n111i ~Hrf1~fu LL~\1\\'B r.J H1~fui El>Jft1a.iL~~u 1ti'Yl1\l 
'II 

fifl~::1umm El1';J'YhLiiinLLElB~\t'Elr.J~\1~1~n11'Yl1;Eiem') 'V17Elm1EWnLLlJlJ~t.t'\ILiiHi1~oii11 
'II 

..r 
3J1fi"l.IU 

... ... "" n';ln113Jn11L 1r..1u 'Yl 2 

1 ~ imia'YliV-~ ~rt ii~ afl113J LLEl 8~ 1~ ~ 1 ~~ m m ~"llti1::Lfl'Yl"ll a \I ii'Yli~ ~rt em~ a>~ 
'II 'II 

... ... ..1 ... 
~'\.1.1"1.1 am111'Y1 CJn~ El\1 

184 

'II 

········ .. fi113J"ll"EllJ 

............ l~Utf113J 

... 
... ... . . . .. .. "l.IU1~"11El\l~ El\1 .. .... 
............. ~nHm::'Yl1\IL'fCJ1tl~r.Jn113J 

............. fl113J fl1 ~ 'VIl\1 

2. il'Yli~~'Yl1>~i>~flaJ 

3. il'YliVi~'Yl1\ln1r.Jfl1Vi 
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i~ L~n &'111LL~TJla't1TI\"l~~T\.UJflfiL'I i\lfl11 LLL'I::n1EJ111W~Tl-~ii~ L'l~ Elfl1111i~n LLe:J el~ 
1 ~ 

fi1111~'1-41LLt.i."a-"riii~L>~~e:JuflfiL>~ LLai';l::'l3.i'l~Ln~m111LLu5~La-11EJLtl 1"~1wU';l::'l~mhTii\I~L'I 
'II 1 

' .,~ .. ' .. d .. d ' .,~ .. 
"1.1 El\!fl1111~ '1-41 LL '1-4 'I-4Gf~'t111'ilEI\"l{j'lln7711"1.1 EI\IUflfl&'l fJl'\!n17f'lnlf1 L 'l"fl\1~ &'1"1.1 El\lfl1111~ '1-41 LL '1-4 'l-4tf\l't111 

'II q 'II 

~Eirlr]~n7711dL~11';)1nm7~nH11 'l-4i'llfLLL'I::Y-~ui1i~{1lniiY-~q~n7111fi~1EJ 'J n'l-4 Y-~q~n7711 
~1 '1-4 1 ~ ru L U '1-4~ L'lv1 n ;n lfnt::'t11\!'ii11't1 EJ1 n17~n lf1fl1111~ '1-4 1 LL U 'l-4tf\! 1 '1-4~ Wll EJ~t)'~ eJ El'l-4 

w 'II 'II 

(Calhaun, 1962,1971) iia'YlTI'r-IL'I~ e:Jm'l"i,JEJ~'I-4 ') L"ll1rhnT~'t1'ilL'I El\1 1~EJ1 ~~"fl ri1 '1.4n7~ ~\I 
'U 'U 

LLtl-:JLfl" 4 ie:J~ ii"lit~~'t11\1Lu"'t11\l£l1~~'il~Eiii"n"'l~ EJm1'1-4iEJ\I 1 LLL>~::~EJ\1 4 ~~rh1iie:J" 2 

LLL'I:::ie:J~ 3 Lfl~fi1111LLEiel~ LL~L'I::iEJ\Iii~'l-4 12 i1 rlEIWrf~1'1-41'1-41.h::"lf1n7~'1-4v::L~11if''l-4v'I-4Lfl~ 
'U 'U 

fl1111 LLEI e)~,f'l-4 ~'1-4 'Ylni1iiY-~q~n"l711Un~ fl Elil~';l::~ a-11lfwf LLL'I:::tJm1u~EI'ltll.1 L"ll'il"ll tl\l'il'l-4 
'U q 'U 1 

~""" ct " ... ~ ..., , \1 , • ..., """ A o .. I ~ .t 
"1.1 rn:::'Yl'ill L11 EJv:::&f"l1\17\!LLL'I::LL'I EJ\1~~1 EJ em L11't1::L&l1::'V17EI n~n" L11 Elv1'1-4 1'1-4u7:::"1f1 n7'VI '1.4L rl11"ll'l-4 

'U 'U 
... ~A .... J A ~ ..J olll:ll1 A 1 ._.. I _. 

'VIEI\I't1Ln'ilfi1111LLEJEI~EIEJ1~111nfltl'VIEl~'t1 2 LLL'I::: 3 L'r-111:::11"1!El\I'Yl1\l'il~lilEin'l-4 2 "1!EI~'t11\l Cfl'~';)::: 

Ln~Y-~ q~n7711~L1£Jn111111::tl~tl a EJ'Yl1\l'r-lfl~n1111 (Behavioral Sink) L "li'l-4 'VI'I-4i1LiimJ:::LaJ 
'II 

.r 'VI ' ., .... • 'I ., .. ... • ... .,,d •'I "' d 
L&W~ GlnLLGl::: L11 H71~7\l 'Yl1 L 'VI L'ln'VI '1-411 tl'il''n n171il1 EJ H\1111n (80-96%) Hl 'l-4'ill~fJl'\l el£.1 L 'I-4'VI tl\I'Yl 

'U 'II 'II 'U 'U 'II 

LLEJ5~iiY-~q~m,.11~ti~tJn~ L"li" ~"11lf'1-4ftlEJEJflf" n~n"n"LEl\1 'VI1a~H11lf'l-4nnurf"il~LL&l::: 
1 1 'U 

i1Liill d11-4~'1-4 

'I-4Elnv1nfi1111LLElel~'Yh 1 id)~ fl1111tictltJn~~1'1-4'r-I'J ~n,-,-11 LL~l rJ~'Yh 1 ii'll{L n~ 

fl1111 Lfl1 EJ~ ii~~~ Eln!,.LU ~EJ'I-4LLUL'I\!n1,.'Yi1\11'1-4"1.1 El\1 H7'l::: ~ E111Li'YiEl'Yi1\11'1.4ti~tln~ L nctl L d'EJ 

~ EJn~~ EJ11,i1'1-411 LLL'I:::~EJ11 L Y-~1'11 'l-4i1Lii EJ '1.4EJnv1nUrr1rn:::n1 EJ 1 'I-4U1\I EJ ri1\lv:::'Yi1\11'1.4ti ~tln~ L "li'l-4 

iu Llil '1~'1 i1~v:::~~lilHLilf11ltEJ EJL>~~ alil"l1m7Ln~L'IIilL'I\I LLL>~:::iiY-~q~n-,,.11n11i11"" 
'U 'II 
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l"ltl ~n'fUI"ll El~ :IJU. 'lfrJ rJ~ t~flJ a'Ylil"l ~';11nni17L 1llu. i'LL~::l«UU.li7'l:IJU.tln L ~il.EJ';J1n trn'lfm::Yn ~ 
1 v 

ii1i'Ylm l'i1L~:IJU.'IfrJL'fi:IJ17tl~~nL~ll~t111~LLEID~t~"n11i91f 
1 

2. Ld El:IJU.'If~fL n~fl11::fl11:1J LLEJID91~;El L~'itufl11 :IJ~ U. 1 LL U U.~~~n~1'Y11~ El El n';l1n 
1 ., v 

1111::Ju. '] Yh L~13J~EJ~L~~qjrllJfl11:1JLLEJD~:IJ1nUn LLiii"1~fmi'~f'Yl~~El~ LLtf1 Li1U.1l11::~c;i'EJ~ 
L~~tl! 1~lltli~:JJ17t1EJ EJn';J1n~1l1l"lm'l'Yl~~EJ1Jti 

3. :IJU.'IfEJ~1:1J17t1tlfui1tc;i~n11Lf91{'Ylm.h::L1l'Yl 
1 1 

LL~"::tli ~1:1J11ml1 ~ ~m'l'Yl ~~ n~l u.i91f:JJ1L inilJ1lll"ltl~n77:1J'll a~:IJU.'Ifll1c;i'Yl~~ :IJ~ • 
LL'iinrh L ~L"li1L';Jl"ltl~n'l1:1J'll El~:IJU.'Ifll1c;i~;f~ 

1 
... ~ .... A .... I .... • I A ' ~J;.., 

LL:IJn'l::U.U.U.n1'll'1n17ll~l"llJ'l1fl11:1JLLEIEJ~~1Elfl11:1J~U.1LLU.U.~~:IJ~~91El:IJU.'IfFJm~nu, 
v 1 

~11:: (mFJfl1l"l) l"lq~n11:1Jn11l'i1~1u. LL~::l"lq~n'l'l:IJR~fl:IJ L'riu. fl11:JJ&l~~~h l"lt]~n'l'l:IJ 
'U 

'lf1ll L ~ ~ BLL~::l"l tl~ n'l'l:IJ n1Tf11 L fl u,c;iu,! n11flm~n1-;J""FJL~El~ fl11 :IJ LLEJ D 'il'lJ El~:IJ ':'lfrJYh ti 

~au."li1~ ll1n ~mtlu. n11fln'lf1fl1111LLEJEir'ill U.L;nw;h 1tl tf'l~1li17m:: ~U.1:1JL~m~u. LL~:: 

~1~~,.1wiu.f11 Lflu.c;iu. 

:tJn n~~.n ttY fl eun1" "~·n: 
';11 n ~ ~ n171iFJ'llEJ~un1'll'1nT'l'M~1ll "" (D'Atri,1975,Paulus,McCain, and 

Cox, 1978) W1J11flU.~m.iLU.~fl1Wfl11:1J~U.1LLUU.~~';l::iim1:1JiU. 1~~91H~ iiD9111fl11:1J L~UJ1ll 
v 'U v 

""" ......... .r ...... tl ,f !'I .. tl 
~~ ~1 L';JL91U.LL1~ 'li'W';J,.L91U.L11'1JU. 1::~1J'lJEJ~!~11~El 7::Wl'Yl cortisol ~~'lJU. (LuU.H11~B ,.::~1'Yl 

..I A .. 
'Y1 LL~'il~ tl~ fl11 :IJ Lfl'lFJ 91) 

f# a 11 
A11&1 L\11J 1.111!J 

.. ..... ' .. ' ... • ... I A .. ....,. 

LU.1l11::'Y1:1Jfl11:1J~U.1LLU.U.~~ ~,.,.;:';l::tlnLT1~1EJn'l::fiU.Elli1~:1J1n 11El11:1Jtll.fl11:1J7Hn 
v ' 'U 1 'U 

Y11~~1J ~ ~rffi1:1J:IJ1fl Elfl11:1J L~m.h ll ~7EJI~~ ~1J9ir.J ~"ll1l1l"l ';11nn17fln'!f1rf~'l U.L7aw;h LL~:: 
' . 

~Eiri'mrnfin1f1 wu~~1ill1.u.in'lfm::L~ll1nu. fia~mwrlr1iifl11:1JLLai~~7EI~u.1LL'I.i.u.~~ u""~ 
'U 1 

-;J::ii Dfl11nTlL~lJlh li:IJ1nni1 Ht11u.f1flii~11:1J~u.1 LL uu.~1 Ld a Ltl7£Ju L fi r.J1Jfl11 :IJ i:JJri'u.f 

7::~i1~fl11:1J~U.1LLUU.LU.El1fl11 (inside d$nsity) rl1Jl"l£J1i~fl1l"l'Y11~n1r.J LL~::fl11:1J~U.1LLUU. 
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~ &,.> ll,.o (('a... OJ I 4:i~Q..oo 0 0,.. AA 

3Jf1113JI.1'6J"r'Ht!imJB~'11nTl~1£HH..I1..13J'\UJ&f1flty'Yl1..1LHl~ (Galle, Gove, LL~~ McPherson, 

1972) LL~fi113J~U1LLUU1l1£JUElntnfl1'11aJ~m13Ji3J~Unn1Jfl'"l13JL~1J1hr.J 

~ 

ft1l1'YHJ1"'UJ m 

';11 nnTl~hlm"l1Ji1fiU ft eJ tiL Ufl111l~ U1 LL U U&f.:J"lfii.~'V\1 £J h,-~~'U.fl eJ nua.Jn~m111i~n 
'II 'II 

Q..O I .J 11 I ~ A Q..oo .J" A .cl" tV ..,.J .. 
n.:~1~&f.:Jn11fiU 't1 eJ r..1 U1l11::fi113J'VI u1 LL u u~1 fi113J1~nm1~w;~::L n~"1Junmn1 Lf..l"lfWfi113J 

~ ~ ~ ~ 

I A I A I I -a~ ... .., I .... tJ I QQ..I I 

'VI U 1 LL U U&f-.1 'VI'lflfl1~11';l::Lf..l"lrf:Ufi113J'VI U 1 LLU U L "lrUn1'1'Yl~ ~ el.:I'Ylf..l11l £JLL1l..1~ elf..! L "ll1113J11l r.J11 
~ w ~ ~ 

t.l II "" -.4 1:0:11 I d .... II .... ...A ,d 

';l:;~el.:Jtlr.J113JnlH-.JflUfln 10 flU (1l11::fi113J'VIU1LLUU&f.:J) 'VI"Hl~fl.:Jflr.J'113JnW.HJUBn 4 flU 
'II 'II 'II 'II 'IJ 

{1l11::fi113JVl U 1 LL li. U~1) Lrl m.h::LiiU&f1l1'rl 8113..1 m'rl1J"hn ~3Jftfl1~i11J::Lf..liftyfi113J'VI U 1LL U U 

".:~~m111111"u1 r..~ h 'VI1eJi~nn.:~1§13J1nn11 
'II 

d]uftu1 &fU L 1l"h fi113J LLel el~ &f.:J~f..l ~~ fJ &f1l11:: fi1'13J m'Yl1..1~1J"ll el.:J L 'rll'l"lr1 r.J mnni1 
'IJ 

A &.1 ,d t; I :;,.: .. At .... tl A.Jt .... 

L 'rli'I'VI ty.:J {(jl.:J1l1'W 'YlLL&f~.:J"ll1..1 ~1..1) 'Yl.:J Ut:J11l L uuL 'W'11 ::n7::1J1Un11&f.:J f13J 1::n m1 ~1..1nu 

mh1fl El L 'WI'!~ ru.:J3Jn l~flJn11EllJ'13J 1 'VIL~i3J~U.nmnni1L 'WI'I"lf1£J Lrl fl El ti'l U1111::ft~ fi113J 
~ 'II 

'VIU1LLUU&f..1 ~'VI ru.:J1l::'rl~fl r..~n"'u~.:J§I(jlfld13Ji~nn.:J1~~..1 "llm::ftL 'WI'I"lr1 r.Jfln&ffiU L i~'rlr]~n113J 
'II 'II .. 'II • 'IJ 

LL"li.:~"l!U3J'lnnl1L 'WI'I'VIW-.1 ~.:J't'h LiL 'WI'I"lr1£J3Jfi.:Jl1fi113J LLfl el~LUUrlr.Jflnfi13J~U Ueln1l1mfua1-;J 
.. 1 

djuL 'rl11::L 'WI'I"lr1 £J~7::m:V:1..11::'VIl1..11Jflfl §13J1nn11L 'rlt'I'VIW-.1 Lrl fl Ln~fi113J'VI U1LLli.U&f.:J't'h L i 
1 .. 'II 

I I Q ..... "' I -I tJ .. A 'VI I 'l ... ... .r 
7::r.J::'VI1.:J"l::'V\11..11Jflfi~3J1::~lJUtWn11'Yl~fl.:JnTl ';1..1Ln~fi113J ~3J&flJ1r.J ';l'V\"lflEl173Jm'Y11\l~lJ"lJU 

1 

PC 266 187 



a11:umm~~lJ 

10 

9 

8 (7.07) Wif'l'l'lti)..:l (7.32) 

7 :=:-:::--=-~ 6 (6.64) 

5 Lrlf'l'li1!J (5.81) 

4 

, 
!l173Jtum..:lu1n 

0 

f1113J'I'I'\41U\4'10 tn1li'I'I'\41LL\4'14 

" .r .I " .r .I • 
~1'14¥1\I'Yl~.,j tl1 \1 W\1 'Yl eh 

" 

I(' ... '1. .. ..I... • " 
.111~ LL~~~1111: BTUIUI."l.l El~ L ~ t'l"lf1 ~LLfl:'VI ~~ ll.~fl1'\.l.fiTH\L 'Yl11 fl1111 'VIll.1LL ll. '\.l.~1ll. 

..f ..I • ... .. ... .. 
~'\.l.'Yl~1\lfi'\.l. fl:::LL'\.l.'\.l.~~ 'VI111tlfl~ 111l11:D11~nL'Yl1~~'l.J (Ross etal. 1973) 

'II 

I ....~ ... I A ... ~ 
~a~e~~11~M",~""n~~aftq~n~~~ft ~~ 

11 u 1HJ L 11 'Yl n fl """ L fl v L~~m fl1n 11 LLB a~ 111 LLi1 u1 \1 'l u'iii ~ L "ltll. Lll. ~ yJ rf if ij fill. 
~ ~ ·= 

'VIll.1LL uu ~1~~,.,.~Rll.fl1"li1\lfl~m,.~~,.1fi1 uu 1m11d'~1tr11m::: '1. u"1i1\l L1fl1Li\lc;i1u 'VI1a Lll. 

~D\I'l.l11tl1 tJ"llll.1~ 'l 'VIni Luuill. fl1111'VIU1LL"ll.~~ Lll.~1l1~"li1\liwrh '1. ~'Lf1~fi1111Lfliv~ m111 
u 'II 

iCfl mi\11~ LL~:fl1111 ln1tr LLc;ifl11li'VI u1 LL u ~'l.J1\I ~111~ m1mn iurh 'l ~Ln~fl1111i'~n'YI1~'l.l1 n 
'II 

L"lill. fl11li'VIll.1LL1-l.t.~.'l."~1uthf~ tHlt.~.Li19i' ~u~:::'l'"~"1llnvn Luuiu. ~"ia\l~';l11m1i1fl11ll 
'VIU.1LL U U.~\1 L t.L~1111:::n11n1.1~fi'Yh L ~L n~~ ~~n~~'l.JSiL 'Jivh111n1.1 LU ~1::1l11:fi111J'VIt.L 1 LL UU.~~ 

'II 'II 

L ri1ttll. '1. "fld';):::fl~11 n\1~~"11 B\lfi1111'VIll.1 ~L 1-1. "~"fl~ c;i Dfl1111 ~~~Cfl L';l ~qiln1111"1i1 tiL 'VI; D 
'II 'II 

~ ~ A ~ ~ 
Lnel~~fill.LL~:~{]Cflfl1111n11111 

i1111~~~~~'l\J 

\11ll. iiiJ'VI a1n'VI ~1 v ~'l.l~~Cfl1\ln'l.l.rh '1. '1.1.1l11::if~fl1111'VIU 1LLUt.L~\I fl1111iin~\I~Cfl L'il 
'II 'II 'II 

nll. 'VI1Bfl1111"lfB'l.J~ Drl\l.';l::~Cfl ~\I Lrl muitJi,JL fi tl'l.Jrl'l.J1l11:::fl~fi111J'VIU1 LL U t.L~1 l1ii1';l::LU\.L 

m1fim~1 '1. t.L~El\I'Yl~~B\I'VI1D L t.L'VIBvrnfli~l{Lfiwi'mfD tiB1fltl 2 flt.L LLc;iL 'U.n11'Yl~~tl~';l::: L ~Bci 
. 'II 'II 'II 
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4.9 3.7 

4.7 3.9 

.... I .=1 .d I A I ... 

* ~'1~~"llm~u~v·ml,m11LLa"~-3th1n17r;Ju1HnHl.:l'tn:n.nm.nnn'11 ("llu3Jiil~1n Baron 
~ ~ 

LLiil::flm:: 1976 a1.:1tl.:ILU Bell, Fisher LLiil:: Loomis, 1978) 

~1nnTn1 ~Iii u.:~..f-:~1 u 'i u.:~tl fiu1im7LL~::111fl a"U13J ~u a-~ i3Jvfufr\'~.:~~1UtJ1n Lu~::lilu 
• ' "' ... ' ..I ..I ... ... .. l ' tl 

7::~11.:1fi113J~'I.t1LL\.I.UfitJ~t"jr;Jfi173J~1.:1 ') 'Y1Lfi£J1"llEh1ntJfi113J~.:I~~ ~ L"lf\.1. fi11 7::a"1U 
'IJ 

&I .... A .I • A A ... ~.4 
a"1 £J~1 n17L"ll1a".:lf13J ~t"jr;Jfi773Jn1'H£J£J3J L£JEIU fiTl~~fl £JLL~::fi113Ja"WYia"U3J n171~ £J'Yl fffi~1 

~tl~m73J"llEJ.:IL~nlua-u13JL~mau~~1im)~a-i'1-:~;fu ~u11,j1u1uL~m~3.1;fuLrhl~ tl7mrn 
~ 

n11tlfj i3Jvfufn~::lil ~Iii .:I uan~1mfu£J.:~ ii~tl &i n773JfiTl~ ;n~it~1 ni.:~fi3J 3J1nifu (Hutt 

Vaizey, 1966) LL~::m7tl7::a"1Ua-1£J~1iil~lil.:l d]u~u 

... I 4 4 .r~.r 
'W!)Gln1,-i1Jfl1TlfUJL'liiRD'lii"HJfl11LDDLnDLnElfJR 

A A .... • I .... I A I A ~ 
n17ffn~1L 7EI.:I~~"ll El.:lfi113J LLEI Elii~7Eifi113J~U1LL \.1. '!.t~.:I'Y13J~ El~t"j~fi7711"11"1 £JL ~Iii EJU U 

3Jm-h L i n17~fi~1'Yl~liiEI-3111fla"U13J LL~::"lf1.:1~ ;.:~d ~tJ~Iiln11li£J~"J!~ LLrf.:lnU L "lfu tJ1-3n17 ii£J 

~tJl1fi113J~ \.1.1 LL "Ua".:lfh L iwt"jfifi713Jfi11"1f1 £JL ~ ~ Ellil~ Iii .:I L "lfu ijfi17~n:lf1 Lti1£JtJ L fi [JtJ 
~ 

~tl&im111m7'rl1 m ~~mii7El~tl~m711a"UtJa"U'-4i.:lfi3J (prosocial behavior) l u~ EI'Yinun~n~1 
~ 

~iifi113J~U1LL~U 3 1::iu fiu ~\.1.1LLti.Ua".:l ~U1LL~Utl11.4nlil1-3 LLiii::~U1LLUU~11~m~.1"lfEI-\I 
~ 

lil~~m £J~&i~LLa"r;J111J LLiil::,j1~U1'lfu-3ltl11-3r;J13J\I~Yi1-3 ') L WVI uvfn La"ij EIU'hijfiWth~~~ m £Jft 
~ 

~a...,m,-H-:~~1tl,-~mEf~~\4 L~a~i,~::iifluLnu'lfEl-\I\1~~3J,wi,ma11lt1"ttl~tiuulil-:~~1tl,-~tilEf 
~ 'IJ 'IJ 

l i~7a lai ~.:~~ t"j&in773Ji-:~n~11UtJ11LU 1.4~t"j&in773Jm7"1i1 m ~ ~ aEJ ti1-:~'VId.:~ ~lilm1ii v~ui1 
L Ua"111W~ijfi11:U'VI \.1.1 LL 'l.i.ua-.:~ ij~q&in713J"li1 £JL 'VI~ El (LnlJ'lfEl-3\l~~m £J~ £1 ElUiii.:IL u~1tl,-~mrJ) 

~ 'IJ 

l ..~.. ' tl ... .. ' ... ..~ .. 58% U1111::'Y13Jfi113J'VIU1LLUU 1'1.tfilil1-3 3J~t"j~fi17:U"lf1£JL'VIii1El 79% LLiii::111'1::'Y13Jfi'113J 

'VIU1LLti.U~1ii~tl~m73Jn17"151EJL'VIaa 88% (Sickman, Teger, Gabriele, Mclaughlin, Berger 

L~lil:: Sunaday, 1973 D1.:1tl.:ILU Bell, Fisher LLiil:: Loomis, 1978) L'rlu ~~£J1nuff~lilnTlii£J 
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'1 ..~.. ' ... ..1 ... ' .. ..Ill! .. ,. ... 
'Yi1J11 U1l11::'Yl3Jfl113J'VIU1LL U U"-3 1JflfHHJ'!1£.1El3J'Yl';l::LL"~-3'Yit'jt;'ln'173Jn17"1f1 £.IL 'VI~ tl~13J'Yl ~~71J 

\1 ~ 

m7i'e:J>~"ll e:J~~~>~ "11 ru.:: L~ £J1nuih!n1i [J'V\~1 ~'Yi1un~11 .. h fl113J'VI u 1 LL 'V.u lli'l "litl'",,r F.J 1~ £.1~7-3~ 
~-3~ a~ e:JW tl ~n71'3J m7•1h m 'VI~ e:J LUUL ~ £J-3~ .... ,,r£J'Yl1\l ef t:J3J3J1 n ni1 L W71::m7if-;J::iiwt] ~n773J 
"li1 £JL 'VI~ u'VI7e:Jl1i,fwifuu ci rllJtj"'-;,-;)[J 'VI a1 £J Jh::m7 i'>l~ Halohan (1977) L"Ufl11 L 'V\t;l~ 

\1 ~ 

-wn~ fi773J"li1 £JL 'VI ~fl l:lt;l ~-31 U1l11::~ £ifl1121J'VI U1 LL 'V.U"\IU 1';1:: L fit;l';l1fin17~1Jfl flflfi~111 tl1 
"I \1 ~ 

"11'1 m 'VI~ e:J-;J::Lfi t;lfl113J laJtlae:J~nmL ri~u ~>~ "e:J~fl~ e:J-3nu~ an171itt"ll e:J>~un1-n1m75u ') ~ 
"7U11 'Yit] ~fi773J n11'"!i1 £.1 L 'VI~ f1 iifl113J imfur!f'Yl1\11J 1firl1J "1111:: El173J m YI1-31J1 n fi fltl11J flfl a £i 

~ ' ~ 

~A q A A I .. ~ ',k A .... A A • • I 

u173J ntt;ln-;J:: 3J "Wfl t;l n773J m1-n1 £J L 'VI am -w 21J"llU m71-;, m 7u-3Wfl t;l n773J"lf1 £J L 'VI a e:J7::'V111\I flU 

L!iEJ\1 (iifi113J'VIU1LLli.U"-3) rl1JfiU"lfU1JIY1 (£ifl113J'VIU1LLli.U~1) 'YiU~a~laJ"ut;lfl~fl-3 
'II 

L"!iUL~ £J1nU 1J1\In171i£JWUi1flULii e:J-3iitlt] ~n773Jfi17"1i'1 V L 'VI~ mte:J [Jfi11flU L ~"lfUUYI LL~ 

tn-3m71i£J laJ -wu~ a L -riu,! u 

A I .. I ...... A ........ 

L3J flfl113J'VIU1 LL U U"\13J~flt;l fln17t;l ~lJ "Ufi\IYI1\I El173Jtu.~1Ua1J LLa::Wt]t;lm73J n11711 
\1 

L ~ £.11 L iiu>JrllJ "1l1'Yi tl173J nt i'>J ,fU~\Ifl1~11fl113J'VI U1 LL'V. U">J'V. 1';l::th L ~Ln~Wt]~n773J n11f11 
\1 

LL~hn n ~am71i£JWU11 fl113J'VI U1 LL U U"-3\1i-;j1 L U~Yl El-3fi11 ~L fi t;lW t] ~n773J n1Tl11 L"3J r:tltl 
'II 

1J1\Ifi171i£JW U11fl113J'VI U1LL 'V.u">Jfi1 L 'VI1 nt;lfl113Jn11f11 1J1-3fi171i[JW1J~ ~ L U~fi'l!ttu.:: 
'II 

m>JnU"Ji13J fi El'W1Ji1fi113J'VI U 1 LL U U"-3laJlc;f'f'h L oiL nt;lfl113Jn1Tl11 "1Jnt::~U1-3 n17 1-;lm~Ui1 
'II ' 

f11'13J'VIU1LL'V.ULL~::fl113Jn11i'11hiL~rn"Ji~>JnU uniir.JU1-3flU L"JiU Loo {1972) n~1111 
m13J'VIU1LL1-i.uii~a~ e:Jfl113JnTrfn 'l u~n'lftllt::ifd']unfu 1ti-3 fi Elfl113J'VI U1LL u ut11un ~1>~ -;,::rh 

L ~ fl113J n11f11 L vJ 3J;f U L UL Vi t"'"lf1 rJ LL~ fl!113J 'VI U 1 LL U U "\I fi1 L oiw t] ~ fi7711 n11f11 Gl t;l Gl\1 
\1 

.... A .... A ... I ... .... ~ .d' 'l -1.-:t 1 ~ 
U n 1 "lf1 n1 7 £.1\1 Vi 1J eJ n ~ 1 £J 11 fl113J n 11711 ';!:: L 'Yi 3J "lJ U U1l11:: YI3J fl113J 'VI U 1 LL U U "-3 LL Cl:: 3J 

'II 

Ylf'rl [J1n7laJ L ~ tl\IW r:tfi1 L i Yl El-3 LLci>J.lJi-3Yif'rl ~1n7nU fl113J'VI U1 LL U U"-3ii~ a~ Elfl113Jn1Tf11 L U 
'II 

I d...- I -. 0 

N iUI il\1 A113JM'U 1 LL 'U 'U fi3J CJl ill'i!) CJl n"i''S3J Ol'Sfi1\11'U 

fi113J LLfl el~'VI7u fl113J'VI U 1 LL U U~\1~~ a~ El'Yi t]~ n773Jfi17fi1-31 U L U flfl ~n'l!ttu.::laJ11-;J:: 
!'I ' ..... JI 'l .. 1 '"''l ..1, ....... ' 
LlJU~at;l Eln17L 7tl~ 'VI7Eln17111-31~ Ue:J-3flnn7 t;l£JLU 'Yi1::t:l£J1\IEIU U\11UYI EJ\J[J1fl'11'1J'JHJU LLt;l • 
laJii ~ fl~ El\11U ~~1 £.1 fl113J'VIU1 LL U U ~ £i~ a~lm..h:: iYin111Wn17fi1\11U d'Li]u ...f'-3fi113J'VI U 1 LL U U 

~1uvfu~ (spatial density) LLCI::fl113J'VIU1LL,.UYI1>~i.:Jfi3J (social density) iim71ir..~~wu~a11 
m13J'VI u 1 LL 1-i. "r11.:~ i.:~flmh 'l iunfin'lf1 'l u3J~n1YI £J1~uii~am7L7[Ju~1a>~ LL~L~ e1 'l ~u nfin'l!t1 
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fl113J~U1LLUUa~l3JLr;tJ~LL9iii~afiim.h::i'Y1~111W"lltl~~1Uftfh;~.yi1ath·rhtfu LL9itJ~ii 
~ ~ 

~a;uLda~fialtJ1:un1tJ,_,a~5n~1£J L"liu iinT.J1iv~wui1 n~3Ji1mh~iiLfltJacilun11::fl113J 
~ ~ 

,_,U1 LL \tU~'I ~::iifl113J tl~'Y1Ufitln11l'h'I1U\t£JtJfli1 fl~3J~LfltJtl r.J\ U ftf1iifl113J,_,U1LL \4U~1 d]u 
~ ~ ~ 

~u (Bell, Fisher and Loomis, 1978) 
"" ... .... d.:~~ A """' .... ~ • I .... -

~1 fl"ll tl 3J fl"ll1 'I~ WYI3Jfl11flflM-1 fi113J ff3JWU1i1::~11~fl113J ,_, U 1 LL U Ufl1J W (l91 fl113J 
~ 

3JUM-tJ WUi1fl113J~U1LL\tua~'t'hLiLfic;H.JaamHnlla£i1~ L"liU afl'!fni.::'Y11'1~~h::nnn7::~U~:: . ~ ~ . 
di~ EIT~3Jmi1uau ,.,anwttJ~,.,, Ln~fl113JL~m.hv fl113J ~13.111nl un11n1'11ua~a~ '1a'1 

LL'iifl113J,.,U1 LL \tua'll3Jliria l iLn~~ai1uau Lff3J Elltl ~_, a1~tntJlii1 fl113J,.,U1LL 'Uu~~El 
~ ~ 

fl113JLLtlB~ii~ac;i1US1Jfii tlflU1J1~flU L UlJ1'1~111WflTH~ LLS::1J1~"lh~L1S1 

A ... "' 
n~n113Jn11L 1uu 'Y1 3 

fl113J,U1LL\4ut~~ ,_,;tlfl113J LLtl B~ii~aa U1~l19iEIW(l9ifln3Ji1'!.1.fii1~ ') "ll El~U flflfl 
~ . 

., .. ... 
1. ~1Ufl1tJfl1W~1tln1:: ..................................................................... . 

2. i1uwq9in113JR'Ifl3J ....................................................................... .. 

3. ~1Ufl11n1~1U .............................................................................. .. 
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"" "" ... ..., 5. fl!l!t!JLnU101Jfi113JU.£l£l~ 
A .. ""..11 ~ ~ A .. .. ..1 ' .., 

LL 1-1.1 fl ~W'Hl 'YitJ M£1 'YI "..f ~ 1-1. n1'Hl ~ lJ1 £JL 'lEI.:! fl1111 LL eJ El ~ 11 ~ 1111 El\1 'YILL~ n ~1 \1 n 1-1. lJ1.:1 
d .,. .J.a: ._, A · a 1 ..., • A ._.. ..f .d 

'YitJ Mn~:: L 1-1. U 'Y1 ~\I LL1~~HI 11'YI1\In1 tlll1Y-l'lf\II.'Y11 'VIlJflf1~7::lJ11 L n~m111 LLEl El~'ll\t111 '11 m::'YilJ1.:1 
':d ~ ' 
... ... .. .. .. ~ .¥ • ..1 0 .... ·' ... 

LL 1-1. 1fl ~ L \t U n1'::1J1Un11''YI1\1~~1'YI tJ1 'Jf\1 L r r ~'11 U 'l::'V\11\I'YilJ flfl ~n1 LH u 7:: ~Un 1J ll11 ::fl1111 
~ 

LLtlel~ LL~::lJ1.:1LL U 1~~ L uuft~~~Y-llthn~~~nfl1111 LLEl a~ Lrlml1tl.:lflU1'::n aut\1 3 u""~itJ111 
1111nu~:: ~ifl1Y-ltltJ 1!1-tj'VI;tl LLW'l~~Lfl tJ1DU fl1111 LLil a~ ~\1 LLiitl ... ~itJft El1~ d]u~1 L 'VI~ 1 'V\"di~ 
fl11 11LLEl El~ ~aii1~::d~u tJ""~itJ'YI1.:1fi1 tJfl"lY-1 tJ""~itJ'YI1\I i-ilfl11 LLa::tJ .... 'ilitJ "11-I.Uflfl a t~ m.hu • 
n1'::U1Un11''YI1\1~~1ntl1 L "li1-1. nTri'uiii.:~n17'111~fl1111 ~11117tl1 um1'fi1Ufl11 m1ifiii.:~ Li1 

~ . . 
.... 'lltJ ..1 A ..: ..!' 0 .. A ' ..r.J! 1 ... .... ' 

111mnu ~ LLa::m1''YIY-ltJ~n7711tln~.:~Ln~'IIEI11~1n~ 'lf-iln,-::u1um,-L'VI~1l-1.111 'VILn~~~~1\l 'J 
~ 

~111111 a1il n1,.LLntl .... ty'V11 fl1111ifu'VIil-il 'YiaLL'ri ~aditJi1uv-~q~nn11 LLa::i1uR~1:: 
uan~1mfu m~Ln~~~~v-~ffiu ') ~111111 t~u~~flm~ lai1i~1'::'VI1l'nua::'laij'i1LUU~Hl111~1n 
fi113J LLEla~ (i'lll1Y-l} 

~ 

~ ~n'lfm::m-llmtJtn'Yl Rtlflfl~ il-11 

\ 
hiL~iJffl 

I 
... ... 

~ 
mnu7fl1111 

in'lfm::m-lli-llflll 
.. 

.... L'VUJ1::R1J"l..il-ll 

.r "' 'Yl'U.'Yl r-----..., 

1/ \ u"\l,r tJ : 

fl1111 LR111 
I -n11 
I 

lJJ 
.. 

(tl;itJ 
I tlfu~1m-11 

tl;itJ "1'\.l.lJflflll 
~fl'Hlfl I .. I 'Ylq~nnll • Hilflfl$'£1-i! 'Y11-IIR11:: .. f+! 'Y11\I ~ 

~Lil~ ~Lil:: n1tlfl1'\AI I -m7 
I 

~9l1'YltJ1 ~ I tl-fu tl1 'Y11-II R\lflll 
I 

~911'YltJ1 ~~::R1t4 I 
I 

l.!flfl~) 
I 
I 

------' 

A A .-1 .... ... 
ll1Y-l El11lJ1 tJ ~LU 1fi~L n tJ1nlJfl1111 LLEJ El~ 
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.... -' ' -'• I ~ A .. I .... 
~m~Hll.::'Yl1..1n1£1111~"l.IEI-:J~tnU. 'YI911..1 '] 'YI2Jt:.lfl91Elfi112J LLEI El~ El1~'V\2J1 £1fi-:Ju12J1ni.LL!il:: 

... ,d ..... ~ .., tt .1~'1•• ,..,d"d.a A,::t a 
n1'l~liln11Ln £11nlJ~..1 LL1~LUl2J'YI1..1n1 £1111~ ~ U.~fi1U'YIUU ~2J11~::LuU~U'YI L~£1..1 eJn'Yin ~LLa:: 

Elm '\1111 ii"ll t1..1i El..1 fi112J ~...,"11 El..1 L ~ lil1'" 1111vf...,u12J1 mn11fu LL ~..., t11fi 91 r1 'YI ql!-~ ~ t~nu1 v 
~ ~ ~ w 

fl112J i2Jvfu1f'l::'VIi1..1~q~ n112J 2JU 1!1-rl LLa:: ~..1 LL11il i E12J 191 tl ~h i1..1ii..1 ~..1 LL191 i El2J'Y11..1n1 tl111~ .J1 tl 
1 

l'ifmi LLU1tl91.i1uilnf'I1'Yim (Ecological approach) "l.IEI..1 Barker (1968) LLa:: Wicker (1979) 

'YI{j HDdL "u ·hm1"111CIILLfl au 'Yif~ mn1'YI1..1n1 £1111~ Lfluu""~-;1 tl ~1 iqJ~n1 'iL n91 fi112J LLEI tl~ fl1 

'h'Yif~ tl1n'll11..1fi1 tl111't'f (physical resources) El1~'V12J1£Jii..1~U~El~ (L u h..1L~t1UE1Ut11a) 
~ 

Lfi4El...,jj EJ l wfm fl D2J~1 L91 t~fl u~tt'n..11u 'VI1t~'VItt'..1~B lui El..1L~tlu Lfluiu ~..1rl'1'Yif~ mn7"1119l 

LLflaU fn'lLLn,"llfi112JLLElellili1r.J1fim'lfi1..1 '] LaziU ,)1n~-;11U1Ut:.~'t-KluLLfia::"Ji1..1L 1a1 Lia..1~El 
~ 

~ El..1 L"Ji1 LLfiTlEl Lfluiu UDn~1 nn11"1111il LLflaU'Yif~ t11n1 fi112J LLD elliltl1~ L nlil~1 nnT'S~ij 
• ... '11.1 "" !"'I 1 • "" ~ • ..J "' ..! ~1U1Uf1Ua.nmnu ~u '1f..1El1';1LLn ~"11 Cllr.JnT'S';l1nlilfiU ~ULL91a::-n1..1L1a11i11tln1'lfl\1"1Hl~El..1 

~1\I'VI\t1 'VI1a-;IC~~1fl1911fiULi'Yif~r.nm Lflll.iu 

... ...~... .. '11.1 0 t "'... .... ... .. .....~ "' "" ..r 
'\11:1..11 tlfl\ln1'l'YI2J~1U 1UfiU2J1mnu ~u'YI1 'VILnlilfi112JLLDD~ 'If\13..1 2 'Yif!HlJ'YI L u UL 1El\IU. 

LiLLri Density-Intensity theory "l.IEl\1 Jonathan Freedman (1975) m~::LLU.'ltl~"l.ltl\1 Social 

physics model "l.ltl\1 Eric Knowles (1983) 
,::t 1 .... • I I 

'Yitll!tlJfi112J'VIU1LLU.U.-fi112JL"l.I2J (Density-lntenstty) "11El..1 Freedman na1111 fi112J 

'V\ u.1 LL u u.La\1 l3Jl ,r~...,~ Li1ue:iu.9111 v LLYi Li1u~..., L ~111~qtin1111~ ii D ~ rl'1~ q tin-s12J~tl11n Ll d]u. 

wq~n1111i1uau fi112J'V\U.1 LLuu,::n1 l i ~r~1un11mmi~" L"liU.fi112J'VIU1 LL uu. l u.L7EJu.-;11 

rial iLn~t:.~a'YI1-:~aul1il-rlL ~11::~111~ fi112J'VIU1 LL uu.La..., LLYi LfluL ~11:: 1~mfu.;nu.LLa1L1au. ... 
-;l1Lflu.~mu~u1f..1di tJ~ 'IXn 1 'YIH laJliL"li1lua ~l uL7EJu-;11i1r.Jf1112JLUJfi7L~ LLa::u,-::"ll"1n7l u. 

'IJ 

L1au.-;l·1,]1u.1u 'VI it.., d]u.flu.~l1iu1v;...,~ EJ 1~ ,.,2Jyf..., ~..1ri a ~i'1..1'V11D inHm::'YI1..1 ~tntl""91 r.~n,-·nJ 
LLa::m'l91n LLyJ.,'I LUL1t~u.-;11nl3J~ n1 LiLnlilfi112JLLElellil;f'U. 

"" dtt A • &l. ~ ~hi::~ II..., 
m~mu'YI ~~2Jtl'l7E.I1n1fi'Y11..1tl1n fl112J'V\U.1LLuu~::r.J..1L ~2Jfl11117~n'YI1..1111n ~ 'V12J1n 

~ 

fl..1.:ffu. L "liu. r.ULli B..1 aJ n ~ElL ';I fi112J'VI U. 1 LL U U"ll B..1 r.f fl \1.2.11 nn11 flU L U"Jl"Uli'YI tl1 Lli B..1 L 'VI ru £i 
'IJ ~ 

U7::"1l"1n7\tew fiULiiEJ..1~::iim~tltiL'V1..11 Freedman mh111fl112J'V\U1LLUU.iia""nHm::Lflu.mn..1 
'IJ 

(neutral) B1~Yh l iLnlilfi112J~'V17eJL3Jnli • 
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~1'!-I.LLU"lfit~ Social physics "11El..1 !Eric Knowles ~" L"ll1i'I1Ln9r:h Ldmrn~t~inm 
i.:~ LL"lfl ~El2Jmh1 fi..1 n11"19lfi1111WI.I. 1 LL U U '~';h';l:d]"fl11 :JJ~U 1LL U ""11 El\li El..1 "11 El..1 L vl El"U1" 

~iEl"ll':IJ"ll'lL 3Jn~:LGl tlfl1.1.if Elcll URrn"ffi..1na11fi'1tJ LLlL 1tlfl"l1El\l L "111~\1 L ,Z lLi1LL9i~:fiUEl ti,;1..1n" 
1 v v 

t t 
..... ' !'I 't ., ,¥ At~ 0 0 

"1:t1: ~ ';l\l"ti11Lu1.1.fi1111~"1LLlLlL ~ti~71..1Rfl1"1JU:IJ1L Vi El "ll'~"n17fl1"1nL';!1"1"fi"LLGl: v 
' ... 'II ' ' ... l ..l..f 

7:tJ:7:~11..1tlflfiGl 'lf..1';!: ~1lnGl111"1tJGl:LEltJ~ "'YI" 
1 

tl\l\luth'W11JAA~ 

tJ""';)i'tJ~"l"tlflfiGlff'Yh t iLn~fi1111~LEl B~ ii~ ~1tl El r.i1.:1fi'1 tJnU L'li" L Vifl 1fll"1l"l1:1J 
1 

.... "" -' •• A A A., 
fi11:JJfi"Lfl tJntJ Rfl1"'YI fl1111 L"ll'El11Vit)fln~"f11"11 El..1fi"Ln91';!1n R\1 L 11111 ti"Eln~u (external 

1 

locus of control} nTl"ll'Eltlfi1111~"1LLU"~1 (ii1:tJ:,;1..17:~11..1tlflfl~n11\l) fi191Wl..1fi11:JJ 
1 

~"1LLU"9i1\1';!1n~Ltl"';l1\l th:Rtln17nt.1»El~fl 7::itJR~Jtyll!1 Li1"9)" R1tJLfi11 fl1111 

' ' !'I tJ"' .., A ..I.R t ., ~ .., ., .., 
LLflnfl1\17:~11..1tlflfl~ LulL ';!';) ti~"\I'Yill1 ~ Lrl9lf'l11117t17fi1111LLEIEI91 

• v 

..... 
n7::1J'l'W.n17't11..1\lfl'l'm.n 

tJ"'';),rtJ~1"m t1111w i.:~fi:IJ LL~::tJ"'';)~tJ ~1"1.Jflf1Gl~Lrlt~1'1ia.:~nufl1111 LLEIB91 3Jn'Yh t i 
Ln9lfi11:JJLflitJ91 ~.:JR11117fl El~tJ1tJ,titi1tJni1:tJ1"m,.'YI1.:J~fi1'YitJ1 2 m::u1"nTi fit~ m,. 

fntlfl11~1"tlflfl~ (personal control) LLa:mi1iji.:~Li1111mnu'tl (overload) • • 

4 .,.. ... .... .. t .,:...a ... .¥ ... 
L:IJ Eltl flfiGl,.RnLLEl El91 L "111';l::,.RnRtu~Rtlfl1111 R11111fl "n17fl1tlfl11 R.:l'YI Ln~"l1Untl~1.1. • v v v .. • 

lllR11117flm~fl::mi.:~if';l::Lnt~.ff" ~iElmfli1';l:d19l~~n1-:~Glu L'li" LdEl7fl~91 ';),.1';),.~"1LLli.u 
L 1113.1 R11117fl n ;uu1u~i£J Lti'Yh.:J11-4 l~t~i"J 11 fl1111i EI.:Jn11 13.1 R1 :JJ1,.flmt~ fi::L UL 1 ~1~';1:: 
L~U'YI1..1Ltlii..1';!~3.l\1~111tJLi Li]utiu m::tJ1it4n11fl1tlfi11~1UtlflfiGl tJ1::nauti1t1 3 im~m:: • • • • 
~El n11fntlfi11Vit)iln1711 (Behavioral CCintrol) mtlfl11n17ifit~ (Cognitive Control) LL~: 

• • v 

mtlfl11n11it~i"h (Decisional Control) l01UflfiGlR11111nfl1tlfl11;m~m:t~im~m:wd-:~'91" • • • 
fl1111iimLEI Bfl';l::Gl~a.:~ m7fi1Ufi11WI)ilnh11 ~111 t~i1.:~ fl1111 R11111fl t "m1m·::n1 L vl £J t i v • 

u,.,.~ L ih~ 111 t1 ';!1n .:11 "ii' tJVi u·;hn1n11u fi i11 vT1-4f'YI1.:Jn1 tJ1l1Vi1tJ n1" nT'I'Yi1.:~1u L 'li"ii 

fl1111~"1 LL u""" El1\l'Yl1 tiL fi~ LLEI B91 L Vii1::LllR11111fln,.:::n1~iEILLR~..1Vit')~n,.,.1191111if v 

tit~.:~m,.lti flEl "111~n11fi1Ufl1li1"Vi'liln,.1"11 t11.:Jfl.f.:Jfl1111~lL1LLU"LHLllLin1liLn9lfl1111 
• v 

"' , A '~~tJ • t ... ..l!'i o .,.. 'II , .... , 4 
LLElEl91 L"lf" L11tlL11 ~ 9ln'Vf1 \4R"111nW1'YI~fiU';l1"1"111n L,.1';l:,.RnR"n ~11LL£lElfl LLflL:IJEl~ v v 1 v 

nmLRi';!LL~"l ~~'YinfiULiiU£JEln';l1nRU111nmLvlmil"'YI1.:ln;uu1" 'li1\IL1Gl1ii'Li1U'li1-\H1L'l1~ v v • 
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'YififlU f~nti.,lfl113J LLEI a~c1fum'Yiu fi L ~·n::"ll11ilfl113J a'13JT'Hl 1 Un17fl1lJ fl3J~ fl~ n773J"ll EJ.,llilU 
1 'U • 

LL'ii n1ii"li El3J &n'liB iruLfmfm'ii1.,1-. ft-rl1 E.J 1 ~ EIElm:nn a'U13J nn1 1 U'Yinfif'I'YI1.,1 1i El ti1.,1711il L 71 
~ ~ ) ~ 

fl113JLLt:~alillil::~~~"L-rlunu 1ui:ln'!fm:a-rluUdh!.m7mufl3JiTum,-f~lil ~1Un17mlJfl3Ji1u 
• 'U • 

m1~1il~U 1lil ~mE.Jti" iii.,"llv.,~iEl'YI1.,1L~rm 1 ~3J1nL ~tl" 1~ 1 ULL'ii~::a-n1~nTnlluflfl~lil::iin 
• 'II 

LLEl el~L~ Elfufi1 hi£i1Dn1a'L~en~iai'lilit.~.h L"liU n1 L 711tllil1l1~ E.lt.~.lilf Lrlm"Ji1 1tJ1 U h.,1 
'U 'II 

111~ t1U~fLLth~ui1ii~~"L ~ ~ il~L~ ti1~El~,i.,~tf"f1Ui'1B1UL ~nJ ~.,lth L iL 71 11iii'YI1..1L~ vn .. 
li1 1 iLfi~m13JiinLLvalil 

'U 

.. AI A -d ...., ,_.-: I.J ... 'f n I 
'YII)1!t~~·nnL"'lA~LnU'ln1Jn1,.3Ji!f\IL,.13J1nLn"u"' (Overload) 

5n~d"'Yifl~~rl a-1m7mh1t11m um7BllJ1£Jm13JLLm)~ 191 f1v m,-iiti73J1mi-, Lf1 

'YI1.,1 i.,1 fl3J ~ iBtJim m"li El3J~3J1nL fit.~. 1tJ L fiuni11::i' lJ fl113J"Jl'EllJ"ll El.,llJ fl fl Lil~iEJ1::iurlu flfl ~lil:: 
'U • • 

"" 111 "' ,d "" A "" ..1 ,.,_ 111 "' :: !'I 111tl "" ,.,_ tl "" "" ..1 'llJ L~ '!f.,17::1illJfl113J"Jl'illJ~1El7::1illJ'Yil!flfl~lil::7lJ L~UULuU L lil13J'Yifl'lfl)1::~1Jn11 7lJWI1 'YI 

mh1£i.,11::iu i.,l L f1'YI1.,1 i.,1 fl3J LL~::,j El3J ~r~flt.I.LL'ii ~::flU fu1~L t.~.LL'ii ~::"111 .,lL 1~1 LLiilfi 'ii1Ml\\lil13J 
'U 

..... ..: II A 1 aJ~ A .... .I" 
fl113J L ~ 3J1::a'3J"ll El.,llJflfl~ tl1 3J a'.,l L 113J1nLfiUn111::1illJ'YI L ~3J1::a'3JlJ flfl Lilli!:: Lfililfl113J LLEl Ellil"lJU • • 

"" .... .r ~ ... 
Uft'YILn~1J"~1"i!f,-,-t 

... ,, ..1 "" .... .... t ... .r ... tl"' tl 
L3JElilE.J Lt.l.1l11::'YI3Jfl113JLLEleJ~U1U~ fl113JiilU Lil,_,lil'V::R.,l"lJU 3Jn17L LiltiULL ~..1'YI1.,1 

'II 'U 

Lflffi t.~.i1.,1n1tl Lnlilfl113J L~lJ~1 tl,_,iElElT;Jiil1t1191 

..1 ... .r ~ ... 
Uft'YIL0~1J"~1"~q~n,-,-3J 

.ol A tl"' 111 tl tl A ,, o; 0 A .. .r 
l!flf1Li13J~fllilfi773JL LiltiUL ~Li11tl 1::n11 L3JElEl~Lt.l.1l11::fl113JLLEHllil L"lfU LlilUL11"lJU 

f~m1 aLL 'Yiiu wr., L ~n::iin111il t.~.Lv"11i R13J11l1 LLntl""ru~11i (un Livu ilL ivu1 u ~ v"rlii-;i1u 1u 
'II 'U .. 

,rmivt.~.3J1mfiu 1tllil::fiim1mL 't'i LL~::1li a-uh L7vu) El1'VLfilil~fl~n173J'ii a911t.~.i"l1fl3J 1lii1lil:: 
'U 

Lflum,-~~n~ UD Bnlil1n i"l1fl3J~iBfl113Jrl1Tl11 ~d'a1'V LUUL ~,.1::1Jflfl ~fuf111ilt.~. 11ia-13J11l1 
• 'U 

fl1lJfl3JiilULf.l.,l hi Lnlilfl113Jfl .... lJ,j f.l.,l h 111 ti13J1111lJ11~ LJ1~ 3J1 £1"11 El..11ilt.l. 1~.,1 LLa'~.,l~n 9in113J 
• • "I 

~;n~U. ""imi11f11 Lilutl~fi1m hflilvlJL ~EJ 'l ~W~uii8a-,-::11iLLaaW~ ~1t.~.'V::LLtilil"~fl~n,-,.3J1~ 
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fltln111Lrlmn~fl"'J12JLLa e)~,fU~UtHJnutJ""'\I~EHi1\UJflfl~ L "Jiu 1tn 1 flH1J1~flUaJn 1ifl112Jn1Tl11 
'II , 

L UUn17 lc;i~ au fl112J LLa er~ , rn::~U1~flUEll\l LL~~~ El ani1 £1 n17il~rfu~uLa~\11n i~fl2J 

., .. .l' 11; -

e.ll't't1tn~l1.1~~1~fl1"J'lA~ 

... ... ' .l..l ...... ~ .. ..a .. ' t ' ..1 l .. l ' 
fl112JLLEJa~2J~~~am7LufltJU11ifJ~'W"Ia2J112Ja~f12J~a fin L"..I'U nTlflflU UL2Ja~ 'VIW , ~ 

L~u~hu~c;ia-:~m7m111"1i1 m 'VI~a t~ r.JhilcMluO m"li1"1i1 m 'VI~ a 1~ '.! Ju 'taJ1"1iLUUL V'l71::flu 1 u 
'II 

dj a~ 1 'VI nJ'taJ ii m111 L11~~1 LL9iLfluL V'l71:: L 'n rm~mum,-n!u~fi'u 1 'ii'~ fi1 rium111 "1fi'ru, a-:~ 
~ 'II ~ 

Vi q~ m711ft fl17LL~~~ a an LLa::L "111\1:: L~ t~n ~L~~~V'ltJ~n7711~ "1t1iym n lti'V11UatJ L "liu c;i a"7u 

'11. I "' o "" ' ..1 ., o ~ .,. "" ,k A '11. 1'1 "' .., ."1 ., 
~u!l_,~1Um1unaUfl\I::L"ll1f11~1U~1tJ 'VI41il~a~7lJ"1lU'l!l~11f17nl.:: LV'la LlJ L'VIf1UL1~1 LuU~U 

~" L~ flfi~';J::Lll"li1 m 'VI~ a uan\11n,!u 1 uLO~" 1 'VI qj3Jnii~c;i a"m7m111"1i1 m 'VI~ a~1u1u2.11n ~" 
'taJ ~11117!1L ifl1111"1i1m v.~ a 'tiv.2J~flnflu , 

... ... ..1 
nin7711n17L7£1Ufl 4 

\l~tlnlJ1 £1 LLU 1fl~'VI1afltJHD LR t.J1rllJfl112J LLEltl~ 1 uc;i1u~ L 'V\~"11 a~fl1111 LLa er~ 
A A -.,. t ,;t 

LL~::m::U1Un17\1~1fl £.11111~na£11.,1fl:: 1 flfJMlJ 

~ 11; 

6. A'J13JLLOO~U.l't:::n1'lililflLLUUill1l1'nfiUJ')~l't03J 

u"'ru'V\1fl112J LLa er~ 1 U~1l1~ LL 1~i'~11Lll~1LUuc;i El~ LLnL"1li1 tJn17"1ltJ1 m~ru~l'in11-'l ... 

1v.qj~UL~11El ltJ L V'l71::EI1\ILRtJ1"lir:J-'lnUJtl)V\1Lfl7M!n" L"liU ll1U1ULLEI e)~ li'1c;i a-1'1fau1ul v.lln 

tl1\l ii L~U 'taJ~ tl uan\11n,!Ufl113J LLfHl~ Lti~1 Luuc;i El" L n~i1nfl1111 'VI U1 LL tl. U~-1 r;i,:,,fUEJ1';) 
'II "' .. r • .... .., .... " .... . ,r .-=~ • :: 3 .r . .... .... 

LLn ulli'V\1'VI7El fl~fl113JLLfl fl~ L~~1 tJn17\l~f!lTlV'lU f1 a tl1-'l L 'V\111::~11 f1.,1U"11Uf!F.Jn1J ~nHnL::"!la_, 
... 'II 

..1 ' ... 
f1 eltl r:J1 fl t1 

ll1 L n~fl113J'VI U 1 LL 'll 'U\J~'ifu L '1.4~1111~ LL1~ ~till LLlJlJU!111J ii (Primary environment) 

3Jmh 1 iL fi ~ u"'ru'V\1 L ~ 71:: L 711 iL 1 ~1 e:l £iL '1.4~111~ LL 1 ~a a 11 LLlJ lJ tJ ij3J 11 iiti a t1 fl.f~n-h 
., '" • \1 

... • ..., :;1 -1-1 A o .., ..... .... o ._. 

~111~ LL1~~El11 au') LLf!::3JnLuU~!l1U'YiflL 7TILLLl~~~t)~n7711~1flqj ') nU~flflflf13Jfl1111~1flqj 

~v.i'u.n1~,a._,L,., ~nTvm1~aa11tl~1111ii 't~LLnftmhnfl'FJ 'taJi1\I::Liluu1u avnf~L11u~ v.~a 
.... \1 ' " 
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L6~ 99Z ~d 

!l"L£~~~ 

N1~~~~G11tllt~:::~11 ~1!Lt~t~Lil::&Ltflt~llLil.IU~ U.'I1.Milllllr.L'~~It1 ~~1 L'~~~~11rtlt~ .... ..-.;w " r· I ,. 'llf' r" ..r ,.. I k .... 
n. 

~~.t.LU~, • .&f!S:L~i\1 ~}~11L,1l fC'L ~&~~}~11 L~ '11.~L'G U.lljl~ ~ ~ ~&tt.~ L-RU~U,!t,.~ l 

S U.'11.~U~.LUrtt.W&U F' ... .. 

ll t~rtt.t.U&!JL'~ U.::'IU{OtU~Il,Yr ~'11.~L';:U.rtt.t. ( ~ ... ~ ~11 U~fC'L ::~1/-'11. 1 ::~~L~ 
~~~L'_!-~~L~Il Lt~rtl~ft'L '11.[}1 L,1l) '11.~'11.t '11.L~Il,YW ~ 1'11. 1.::~~L~t.LU::~11 ~~~fl'l1.t~ llRIT.rtlt~ll ... U 
n. n. 
fJ~'I1.~L'lJ '11.p~'I1.Ll1~'11.l'l1.~'11.t'I1.L~UL&~1J~1UB'I1. llJ;tp~L~~IlJ.!pll,Y~~'I1.~'11._r~t'I1.~~V1.'11.~f1U ... M 

n. 
~'11.Ll1~~~~}~11fC1,. ~~~~ ... ~~11U~Illt~L~~k tl~U~LBL'~ '11.~'11.[}1 lf~'l1.~1 ~~VI. ~1::U.Lr'l1.~1t.LU 

'11.\'11.P"o 1 (, ULrtt~ ~ 1 L'B !Alrt'I1.~UL!l '11.p~'I1.Ll1~1l~U.::~,u~~u~::&W~ 1L'~ !AU ,ttLr.tL~U'I1.~L'Lil 

ll ... ~S:U,!\~11 ll~,l\'11.~U~L~U~~,t\ (, ULil'I1.~U (, ~'11.Ll1~'11.l~~L~t1,!f-l::~tll~1L'~jA.U,!\L~IlMU,.rt::lm 
'11.~Hilt~rn '11.'11.11L'I1.VI.::~u~1:::U.~LU.~LUL~UL~U.'I1.Ll1~'11.~t.~ll'11.rt1LU ~a~~a ~.t.1V L'~:::.t.uv~t.~ ,. ... J•L\ I J!j f' ,.. lt:i " Jj:J' IF' Iii:' 

L'~llB~ _14'11.'11.U.'I1.~~~~'11.[J1::~Lf..!l1,. (, L'L~Il~~~~ll~~~Vtll~1[11,.::~~U.rtt.t. lllt.L'Il&1 !l~\L'Il&1 

~1-~L'_,&::LM 'n11l ~1 (3 u~, ~LlJ~W ~ 11:'~ !Aft'L u,..rt'11.~~tL'I1. ~~ U'11. t '11.p-., !l'LB~~~ ... ~ ~,,It Lt~ll,Y 
JI'I1.Mil~~,'l1.13 ~ ~'11.~HUMU.'I1.Ll1~'11. 1 tllU. 11:-~U.'tl.~'tl.t'ti.Ln. LtL-RU~::~U.IlLilW M.rtLt~rt ,f ,-. n ~~ I I .... p lt p I ~ t p f" p# 

't1.~11UM.U.'11.Ll1~ .... I"' 

('ti.U.rtir. 'ti.Lil'ti.~M1 'ti.U.1) llV~~Vellll111lGI!l~t11MLlJ~LtuULrtll~'ti.L~~Hrt::~ (UM~~ ~ f' I .,.-., "" I 1"1 ~ -

'11.L~ '11.p-.1) ~ Vrti[11lll11 It~ ~~t11MLIJ~'I1. t ~ ... B~111lLt~~ ~1:-~'tl.~ 11~ ~tLU ~~1311'11.'!1 11 L'I1.~L'LfJ (3 

n. b b 

~Bt.LUilU~~1'tl.~l:'&'t1.~'11.~ Ulrt'tl.t '11.L~.WLU.:::.t.rrrt'ti.~~U. 1::.t.rr::L.t.M.1'11.rl1~LB ~~ u.mH1.~1 ~B ~11 I .... " p f::' 0 1•,.. pi" 1• w r' "" L\ .... 

rtLt~I3~'11.U.L'~ RUUL'}'ti.~B~~ft.t.1 ~'ti.~Lf..U~~'LL'~'I1.'!111L'tl.~ltLt~l3~'ti.U.~I31llt~~ '11.[1~'11.~ '11.~ 
n. n. 

'11.~'11.p-. m& 1B1'ti.~::U.M. 1 ll t~ll.t..t.!L'I1.1tt,..tll,.lJfJ 13'ti.~&LI3P'L'::U.~11 'ti.~I:';:U.Il~'ti.L~~H~!J1~ \ B!J 11jL13fJ 13 
n. b 

~'tl.\ft'L '11.!J1L~~~~ 1:'~'11.'!111L'tl.~ltLt~ Lf..~1,.[1t~L'~ llL~t~Lftt.t.LUil,Yj-'ti.,..M.rt~llLt~jl::t!l11 f..~ 1L!-
n. 

rtLtiJ~!J1~ \ L~::~ftl,. '11.!J1 L~ lljl~ fiB ~'11. \'t1.'!1 11 L'tl.~llLt~ Lf..llM'I1.~1l L~ ~ll ... ~!:'ti.:...L'jl 
n. n. n. 

L'~~ ~::~~ ... 13 B11 ll!tllLtiJ '11.~~::.t.[1Lj,A.t.LU~ t~L'~'tl.~'t1.~1 L'LU. ~ l L!,AL!l~11 ~} ~1mru-rt Lt~~\;!1 
. " 

J\ \ L~::~ (, tL~::'tURU .... ~'I1. \ '11.~11:-LU.I:'Il !}1::.t.I3~~L'I3~1:'Lf..VI.::.t. 't1.~1 I:'LU.~U .... MI3~L,1llf..llML'~ U,..MB ~ 



.... _ ... tl ... .- .d "'• .d. "' ."1 1. fl'l13JLLDEl~LuU. 7::LftJnTH\t flil1111LfnLnmnmnwmflWYIDt17D1J ') ~1L71 LuU. 
" 'II 

1111 ::~ u fl mrf~mL~ ::fuf-h la.i Lf13J17tl flr.llJ fl3J ;.., LL1 ~ ~ El3J hi iii.., L i'13J1 n diu. L tl LL ~= , " " , 
i.., LL 1~ ~D 3J,)1n~Yltl ~n773J"ll D..'I~W;JU. l1iLf113J17tln7::f'hrl q~n773JL iu77£lL ,J,~ m v l~ ~.., , 
fl113J~U.1LLUU.Lf..'ID1";JYhL~Ln~m13JLLDtl~~1~La.iiil~ 

" ._.. ~ t; .... r , A A 

2. fi113JLLDEl~ Lnt11"11 El..'lntl El113Jnl. "1Nt]~n71'3J LL£l::Ufl~nfl1Yl"l1El..'ltlflfl~ • • 
3. u""";J-;)tJ~iia'Yii"ll£l~ Elfl'J13JLL8El~ 1h::n Dti~'Jtl t]"'";J-;)m~1WUflfl~ tl";J-;)ti'YI1..'1a..'lfl3J • "' .... 

LL~::tl";J";JtJ'YI1..'1n1tJfl1Yl 

4. fl113J~U.1LLUU.~.:JftthL~Ln~m~3JLLElB~ ii~L'I~D~flflL'IJ\I'YI1-'In1t11l1Yl (tl~mtn 
1~~Elti'YI1..'1tn7:: fl113JL~tll.hEJ <:1) 'YI1\Ia..'lfl3J :(fl'J13J~..'I!it!ith n17'1i1EJL~~D fl113Jn1'lf11) LLL'I:: 

" 
tl7::~'Yii111Yln17Yh..11U."llD\Itlflfl~ • 

n,,d Q.l ... A , At A., A A 

5. 'Yit]~£)Lntl1ntlm13JLLEJD!it3J~~1ti'Yit']~£) L"15U. LLU.1fllit~1U.U.L1~1'Yitl1"l1El..'l Barker 
A ~ Q,o A .:r& .... I 

Lm 1fl lit L n t11nu Density-Intensity "ll EJ\1 Fr*dman LLu. 1 flil L n t11nu n17fl1lJ fl3J Lf1U.lJ fl fl~ , , 
(personal control) LL£l::m1iii..1L i'1mmnu. ltll (overload) 

6. fl113J LLDa~11nnaliLnil~~iwf~,"~u~£l1tJtl,.::m,. 1nLLril"lli!itm,.num13J 

.... '1 • 0 ."' " .f .d "tl , ~- ... .... ... ... "' LLDElil L3J'i11LlJU.~El..'l"lltl1tl"llU.'YILLf3JEJ L D1';JL"15T.11i'lJ1~11'';J~n17il1U.ElU.') LL'YIU. L"ll"'1::fl113JLLDD~ 

la.il~.ifu.£Jtinuflu.-;l1u.1u.3J1n ') LLf3JEJLtl 
" 

198 

. ... 
fl'ltl13J'YI1tllJ'YI 

1. liunfin~1ElitJ1tlfl113JLL~Mh..17::W:i1..'1f1113J~U.1LLUWtllJfl113JLLDB~3J1L~ 

L'li1L'il 

2. tl ... 'ilim~1U.Uflfl L'lii~~ D ti1\IL1'~ DA113J LLEHJ~ LLL'I::L~LLri D::L7U1..'1 • 
3. A113J~U.1LL~U.Lf.:Jii~L'Imh\lh~DYlt]~n7'13J3JU.~tJ ";J..'JDilJ1tJLiL'li1L'il " ' . 
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