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.;jriU<»l .:s., escap~uo nr"*1S covert~ a. ~riod of ~""'N)l'al 1•=-r~ 

e~ \Aa'• !n .. -peoUYe ~lf tlttcrtu4t.iona 1A t.olull :au::~bert .,n a .,.., ... 

~.rt..aia ~!2Wlda 4iaplH¥ a ~..,,., .. -::on•l•t•~CT t.llaD ot.hu•. vi us. 

-::lOJ!J~Sally hlfl:.tl ~.aDCe l.sftla ~ !'~ poor 1ttaw. 'l'ba.\ ilUOb lAI'p 

,;o~au.o~• s.r• ~M r•nll• oi' •qu.a.ll;r li.l.l>ge ~fHI.rs ol par~at t1ai:l ia 

:i!l!.*AiMU ~n h iiMOWl.i<~Jd ~ ~U i'at:U t.l:a.at, ~! ';Ail ~~ ;n. oJU7 

!~iol' 1:avol~, Ul 'H·~~r grou.n..d~ 't:QUloi b1f <Jtq~l7 popu.l.ous. 

]~C!l'llM tl:lia :!,)-l!lO'atU.,.Oia ia ~ Zit.M of -lif!•r~a\!Al !iiU'TiV&l 1.a 

;::otlJ'uacUon with J:nown oolld.Uica•• i; ie worthy of tvt.ner a'wi:t. 

2-e i~o• aood1 t.loaa rsay ))ronda \he tJ.ouie tor d.l.sov.tri.r:.g lim t.i.DC 

f!<IC\1)1'11 1D :lll rod .-.1~11 .......... I! 1l'UU't.aia grotl.l'lda coAai n .. .ntl7 

1-rcri~• ll:)OJ"e ~ ;;>er ,~,. ~ .,;ru.rw, all 9'0ud.t t.noul.:l be 

:Jnt£..-Uoall-7 ela.aslfl•tl so thAt. 9.04\.)le~WJD\1 te each ~!)'Uloi! C.fUl 

>o-. oxp.-... ... ~ 1a \el'e4 l!}f ~~t~ l"ll}t.utno and a zoor. accurat-e :~yak• 

:l'r-.:~ i ;JI'I!It~~. f~u-tn~rllOrtt, i! ~l.at'ticrul:A: i!pa.wl;i ~ &r·.,Wld• •nov 

:·.:.l"TiYliLl p;&t.lerne r~l>.<.t.,..,.J t~ ch.'W4!-.IIt !!l ::l&\'-ll"lll.l ".,nd1t1n.a'l. ~ilt'tn \be 

'><~1 r:m.y b~ :)(')lllhd t() ''"rrela.U on >J! t.lllltM Q?r::.r:iHt:)~a rl \11 ;l:""d !Al:!!Oa 

:il'!rri "rtU 1. ~ >:·~J'&l • 
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:.;hal"e :.:oaU7 »lr-.ea i:n~o~nt., aue.C u opeaia.g >:>t 5~=& 

:i,.'l'cuad by l.AAdel'iDll ::>1' :temo'f'i~ ocatNOtioa 1e oont.cm-~b\od. U 1• 

btpnt&Di \0 be abl~~t ~o !(i.Ttt prioritT t4 ~.tAU ~o1Uld11 l iA:f'll;t 'o 

produce tl:Wt p-eatitat ~\a::tn on the inveflltaen\.. i~er-e a.i;a.l D. t.M 

knbwl•dp ~ 'lle po\enUal of g:rott.ais ~ t)'"P9 ia eaMDU.al. 

:5-pawAiAC gou.ud. r>roduot.i Vi !7 h hen auU!III!td to lM rl'!tfl oc led 

izs tAo nua~ l):l 'l1)4W1Utra l'ttt\U"ni~ '\o a srou.M :>Yel" a. ?e:iod ot 

S"'Y81'&l 'YfMI• l:a l"1iladoa t.o tn. ~IBllll tAA'i OM ~ ~~Akd 

'07 \All ar.a. Alao at !lllportance a.. a 411'&Aaure ot 'tl:l.e ..,~r~b oi auch 

;.-~a ~ 3 t.JWt oo:ai•t'!'ucy ~f :r.,._w-n,.. J.::'m.Ul'1& t.i:ut. t.,.nii_ to ~rc-

dllO• ~l1t<ILY111 ylffU' a.t't.61" y~ witilOU' tollowi~ tAI!t Ailunrlance \rt~tnda 

of ;ru, ~7,.t•a, would. 1.!1diaa.;lt ne~4l.ly -~~-~tV'f'lra.,.;o cont!il: ionll 

ll\t.le Aitttot.O<i "i:q Y8%"1iD£ lUiio\Val !<ACtor•. ;po~io n•a...-y r•t.vna 

inW~r~o-rsed vi "\h pool" y~u11 ,.,o-u.l.d !.ud1C1!1.te .a. ~adco.ll7 ~.,d gl"Quad 

r••~ou·Hn!( \o va1"71ng eX\dnal =Ul"'ri Y!l\l in!l~tUIO"Jt. '.;;.oA•t&Ad7 pool' 

rwtvn.s i nd.Joa.'• tUle&U etaeiorr i~&v.l or .... ,.,. quali \:t. 
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Syawnbg pepulaU~a. 1a l1'i11tol Jay are hteeaed b7 ~~

ised Mrlal mrt'flt~ •thbda dellCI"l'bllld by ~lea (l94?)l} Y~d :.:ia.bru• 
') I 

( 1953)...,._.. .,\ll ~.A& grotu:tda a!'$ vb'Ull7 a\U"'Y'41,-.d as l&a-s\ 

H._,Ulll"~1Mfl\ t)f 3~1MD J~A'ot"!\iDg 07 ~"'1lll! "'>f ~.ari.al, 

.'ll:-tt..,qa.:-,hy"'~ -:J\<11.0.q, ::t.~!!~.a. :.:.o. :;JJ.?. 

'.·.fl:rial ·~~.h~dt ,,f ... ,.,. •.• ;"~ ·'!"•t .. ~.:.men :·,-;m.t:r.;L>o• 
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a.~ tp&WDiDC lalcoa :;Jlac• on t.l'lo tl .... ~ ~!OQ of l.U• SJMI'fK, 

ond 11 ~Gait~ \0 U'e.aa ~llttr• undttr:;rQ1l.lld i04~e carry ott vaat• 

?l"t)ih&ct• aAfi ,PI'OS.C\ tho sa• i'l':'l&ll !~i~ 1.1 ~M ~u1411ow "Wo:tar. 

3uoh 8'9()\a -.r. ~3.0te.rl:aed ~ lUlls riaintr; a:brupU,y !roAD the 

wu•• ad~t \0 -at\allow N'1168 n~ t.lle b4t~n. l'ne M.jori t:r ot 

~wainc ~D lobe lus~ •7•taae \Q.!ay ia tais '71'•• :r~ s71l1e1te 

'':Jt tn.t -··~ .iU.nt~ d:rai~a auppan aiuor ·~ sp.avzU~. AI 

1o•• s.lao the ~elc :1!Ter ~7siHJ~ ho-••92'., ~.ni• type o! apavuill& 

!s uaiaportaa' in en. ~~i!tik aod :lsaahlk d1•triois. 

--unoft tUO•a:as aJ'1II t.NI eoamon TfU"b\7 !!ltUld vi~sgreed, oi 

"h.J71..D~ L~\.il and no~~tu.:Ung in :ui:~utti!J trl~till.r!•us or -~l.:ie!A~lt in 

thtto hill•. l~n, :!14tlU.o.; 'J!IOw, !lr fdu}ni'.U"'fAce dzoaia~ f'!!ltJ~lUaf 

;'1:'91a ~liAt-.e., ,;uoa.,ide tl!-tt wa;el" for thi• ty-.J)a. ·'-'Jr'J.%lQ:f:' streelJJa 

ar• :m~WJ1"0U• AA4 onen •••~t..ral :oil•• iu 1-~th. t.A8il' .;»t•atial 

red 1-.l.acna jR'oduaUon 1a eHD5ngl.:r 9•~'· Us ~n.. .ifu~wc, Wa 

type l• Qf !lqli.P, ble i.a'pona.nr:e; ~he 4vi.cnak ~· ~ro~iq 

aod.ra1• ~ia.c, ..ud taote o~ th.t l~ a U!All iUtOWJ$; 

iW~v, '-he pl'inci;al. apawu.i.D4 oi f..h.e !i~"'ik a.n4 Up.e.ilik t.Me• 

).lae• ~· uu. • •ne. 



( ( 

CoiUlle6UAC atreaeA ue •.noee U&t Ue \he ~ l.!U:8a ;,t a 

:il!lgl• dJ'ai~• iut.o 0411 1.7st.a. 1•.n.y &1'11 o.:::.uaot~trUeall7 a.bo7' 

and ·:u...ad. :l.., a.r• :AOr• t.a.A4 a !8W •11•• in l•.o.g\b., a..tlfl •~• uo 

bul a f•w Al.\A!il"...t ya:ri,a fl'O.IIt ottUo\ w JWuih. i'Me type 'IU9P1)1"\• 

a d¢!1o.aat ,Par\ ':lt ~lW! epalltn!~ of t.n. ~i'ull~ 1 •·T1~ a.l!ld 

.:l~.tc. a louer i!t.DOtU'&\ cUl t.ha ~~dit, aMi !a i.mi1D]P'rt.~i oa 'he 

;:J.~a&hl~. ~"'roila'Ol)' ~.,_. grtta\eJ' ;~•rt Gt t.- ··'rlo.b.tJc snrl .::l1lk""'....ek 

'l:lp.tt.Wni:ac ia aoc~~ed. -,., ~hi • ;:rp.. 

J1~ ".a.• !Jh.owa en. ·~Wllin.g :r~\\U"n• \o ~flAt f1Vft l'l&jor 

Jria\ol 3t~,y apaW:ni.Dg dht.1"1.ot• ·~..x~,r•ued ln p~~traont.~" ?:Jt 

11nx!i11Wt ~f:ffKJ\ivtt ut.U1&alioa ::,f ':.illt spe.wn.ing grou.nda tr;r t.~ 

Of !!9'0\I.A<i, AI i114J,ll JU a. JWII'III£.t10n o.t theM 1''!'t~U'I'D. i!l \ot&l. 

~he ri~-ur·~ ar. oompil.U :~o• ~~~Y rwcor~1 o! L~ 70 ~\ 

Jl'O..ilt .. I'U 1~inte yo::tuada, inc::n :.Jizy; 1.8 ~ll't&CMe, 25 l''fJ.AOt'E 

'i'U''!t ..... , liUid 27 oo~t.ioas. il'lly illOM £,V~.mda vit.h :..c~rd.a 

tor nia. ~J' ll4l"tJ y~s ue 1aolll4.d. ·!'bet ~Tel'~ ot e.oe4 ,,...,. 

'lA .-en ~,.., .. la 'l.'lOwa to 1.Mloat• th.J l•nl of prodl:llUo:~. 

0~t!l=i•nl• ~t ~7i•'1un. wniaA ar• inY•r~~l1 p1090r~ional \o 

•A~ o~a•1at•oc7 ~t ~~urn• \& •maller ~~~r ~ ~?e~t$r 

coAai•~·ncy). ar• 71.8 tor beach ~••• 78.4 to• runo!f a\~aa•. 

""nd .52 .. 9 !~ oonn•ot.hn•.. l~ro• t~..., 1a'a 111 ia "J)?Q:-nn' t.a&'l 

il:\ fl.l.l Jittrlou, sp•wn1:14 ::;TtlU~Z<h of oorut4C!\ing s•r1!'>tli4S ')r~!'\1C• 

;;,h~ l~•l":~·~~ !'1tiQrn•. ,,._ .. i -wnu r:::.~1 ;)(II of ...::r,.!ll.t.--1' !~rpor"Sanellt • ~ 

":ltteb ~l""' :!:"tn!liat.,.al.. ~v.,.r- t.i""' r•l;$.ir!t :·l":ittol .1111.,1 t!l~l'iilt, ~ 
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Jot •aail7 &hewn graph! call)' o~ otberwi se !.a \be aompuaUTel:r 

akcwir ,zoodueU~a of aollllfti)t1JSS atr"'e.=s in ,-.,.rs o! o•@r&l.l pool" 

·9rod:u,,\1oJ11. IA !UI:IU11 suoh ,1.us on !109M »7Sht!ll • \he o!U;r r·uurna 

tJf et.fee\ift nwabera na•• bt!ten to tbh \l7'J. ZM• phcnoatfHlOA lwl.a 

·~A 

~ gi"Nhl' *!i'ie!eBC;J of llpt.lWni:DC jp"~S .\»11 CQUl!4!'0i!Ag il\l'fJW38 

:Jtft7 ~ d.~ to &:l1Y oi' Dltnt:ral fac\or-s. ~4-ortt 11!llf!:»na ;,_poeru.tve r~1 

vilio.B nol'lUl.ly o~e'.u" on such uol.l.."lds,. alld iA ~articular ni.;:har 

~inl~, ~d ... 117 ~- doainant i~ coa\r~lli~ ~ucc4•~ ot hatch. 

I.a:rli.u·-thaft-.-~r~v no.w.n.-t "'l'htch :;ull,lAll; ?<:eW' on ~!le s" a i'.l'~IUI• 

:':tll1' 'iu·i~ ou• t • ._ fr:t all .s tbwa \t'n~n prefJ.a.'l:.or• are l.~tn ll~rota 

o:r vo.:raoi otla or vh•n ~t.bel' co::r.U t.ion• Arll !avore.lole !or l'J.J'Ti Yal • 

.i;;aJ"li•r lla'ol.a c~•lld &l.M ..aa a l:J~er grovu ~o4 !)ef:,re M&Wud 

~Lp-adoa,. p7odueing lar~r ;raig1U1t• ?t !ltttbaQ.Q-<1 oe~ ~?al.. 

6 



( ( 

':ih&~"'"" \u b&uc ce.ua-. 2tt!7 ~}.()~ i' ~d ~ di.co'hr1li.P1 n\ 

t:~ .-zU••' ;tc:t•aibl• <i::.te !n orl•r ~o Qbtain the ~ to H!":'aren

tlal llU""'iYal ~~~ all Jri.a'tol ~AT 'Jp.aw!~ gounds, .a..n! t.nua )11"1"111' 

fr.:Ju•' !".:>r!!ea•Un« ')f ::-r~-.,.•. l•:a•ueb. ill th13 .:lZ'oblea :s~'lll~ ';)i!t 

:·.;~thb.•J' CO'Itl7 AOJ' 11!"!'1au.lt 1 IU:Id '<lt)rJ.U 1RYOlT9 'l:stlinl.7 COtl~U~'iiOn 

-,f «Ul ~?WC\• ot spa:wni~ iUld ~:bah!~ ~:r \he -;~u-tt~ \~'1 ~Jt 

.,:;ro®~. t.otl"1Ul~ ·~~41 i.n e.a.r\rHii!•• ~~ ~l.~U~t.ic ac:r~.a 7<1l'ictd 

1:1 tM g;r:s.Y~l ~• ~b. .. ~i=- ~ &r•at~nl -,~~1n~ !la:ttlnty !n ~~'tU&d• 

:""'.?~"tt•o:~ta,1TI!I "'t -...c!l :::rf t:::w. t~<r• ... ';JaJor tT?es ~nd ~.!~·l ~' 

~.n\ttn'nl;a \U.\\il ~tchin~ ~trlld 'tl'!Y~~t l;:lJ\\'11' t"<!!L:t~iT• h..~J.tOhill1S 

:li'!1oi•no1• :Hli)Q.}.t..a.~~'-1.:al1 1 :a aonlt<'t!l\ l'll'l\1or·i of t.•cpor"'tu.r"'a i.n 

.:~l ~.QW)r~t:C4 f:F~ \!\~t ·tr~T_,l ot try ~J.U 0.. ~o~llt'! • a.n1 t.:!'J f1al'l 

._,::1uld :,. ">tJt•~"'~'~ !l'?i!S t!M at hat.ea to adult 3h4fD l~h ~.rlliq 

q;t'.)e.!'i~'tnh t.o d.At\41"l'illft :relat.1?fJ ::te.rtl\lilJ' 1a n.r1aua H!o o\agae 

;~nd mca !.200.rt.aa~ !'>?M~.,. Jt.• l•llt(\.ll 13'1 :tre•.hvatl!tr n•H•ne• aa4 

3! s.. &i UM ot s\.p'~t!on &8 catf'Jc\" ~ \1't)e ~~ •pAvnj n.g :r.rl')und. 
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;x;..Jeriaental wo.rs should al•o bft u.Mert~u 1o lo~M":dll$ \!I.e 

fo~aibil1'7 ot ~~tl7 increa.inc and 1t&bil1ainc 'a. ~~uctioa of 

~xnbf! al~~~• u~o~ croa~1on ~f ~l ar~1~1o!3l l~• 5~ ~heir 

;1,A,iv&,e!"• abo"• ;;>r~:aelli lP«'Jn!D~ a;rou.nd•. tn. ?l'odUDUo.n of UJl1 

,,..,, .. CCJW.d. \.hu• i.>e oon•id.erabl7 8.u~. ~ all !l4v. MQl'~ 

ra.aot-r strRM• ;..llao fJZt:1 oihel' t~. ~ ru:Jai !.:)f ;haatt illiLY~~t -:l.u.n"OW 

go.r.;:•• n.ar '.a..tir !JOUl'O•• vn,.re MAll, ..,..,..il,.-co:ls'li:ructed ~:r-t.M'1H 

dAI!UII aoul&t 1 :!lpOUA>l rosermirt. ;;;ucil n•enoil"<J vau.l.d ::lO\ MT• r.o 

~ '.l.D<dUl7 large. j~ng !l-oa ~~ ?l~oea• o.t 'S)J"fl!&"ut. OGnMOtin& 

:a~r<Jt.fio.'O:s, :JQ!Ml .,, 4&\loh bATl!t o.nly lt:t1EUl J.g ... uu : .. i 'O.~il" ~uroa1 7et 

Ji•ld l:u-~ :ret~n!l. l.4 '>1M1 .::~Mtt .\'J~I",a.Jil \l(H.l.:i ~t.~t.ail.7 ~~ :iYel'~ 

tM0'-'4ll ~:rlnin..; 1.A.Ut. J.t tn• ~t:ffialenc1 at ;.ht, ;&Yel"~e oon;JJ~~c111ng 

nr-..us !JO".lld il• cMa·oine.J with tnl!ll hag; A ):f ~~~ft ,~ver~e r.:.noff -st.r~, 

tJl,t,D ~~or•Ucall)" a. la:.r~ inc.rw•u 111 ul»>A grod'tlCt.ioa oou.U ~ 

AOAi41JYttd. 
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I\ t s ;~ \hA't ~ factors o \.h4tzo \Aan a :pawning or h&teb.1_nc 

J>,~O••• l:a.ilw.ac• \he "IU"Yin.l 'lt .Jnatol j:!at rt~t1l a.l.non, iU1d. U 

J;1!~!H ,.~?tU'~ta\ th&\ ~·~ sf ~httil' ~atoion fluc'Duation 1 s d.ue to 

'nry\~ 'XJ~ SUI"TiVa.l; hoWY~.t" ;.h~ fete' tilat l".ll~U f~'9'0l'~d apatm

·~::1~ ;P"OaAds oonU::u. too ''O<~uc• f:\$ a ~uist~ntl1 b.i~ rn.t"" 1a 

~Jroof ~i:.Q.; i.ai tial f"f'Y ~ro4u.ot.1oA i 1 J'@Jfl.at..d to ~ fj.J:~~.c\ 1A 

~Y~~~ual mlJI~• oi a.::tul h. ~t ·prqa~at. 1t ! -a oo\ wm•wal. for \n. 

:1onnHU:v, ;<J;r-.tMl• of .(1. •1lll:iaG to !14YW •r• ·~yawn•rt tNJ.!l t.O. 

~r1)W.ldll ~ o!fioi•ntly acc"~odat•, ':ihil.Jt 4lAiJ~nt ~JAOt'f st1'~&Gli8 

ill"<t v!r\ual.l;r ~~A -ot i"1 sn. L f it.l ~ of : .~ il-" ~tr~il3tJ could be 

.~oov.-l'"tii>d r,o ~.n .. ~ }""o:i'.1.0\in ~,.. 1~"'"1, ::.~ ... :'l· ... ul:lbf.ti"B ·"'>f t!ah 

e<'1.J?l'-:t• ~., '4o.avn t JLf; :l~ • !Utd h4mc• aYail a o l a l' !)J' paa.d .illS \fottU 0. 

,:;r~tttll7 i:lar .. ~a.-4. 

9 



'" 

•• 

li 
~ 0 

-r 0 ::; ! :,; 
.:. i ; z z ' 
" ~ "' ~ 

''h:$r<A .. 1(,: ..... , ~.l/(f'tf)( fai:':i - -, Jj. ~- ~ 


