
l h iA analy/.JiJJ i.A qtW/U( fU) oui of a W1.i.rv1.e expt?1Li.P.nce fhni :J hn.,.I . 

ih l'.. o,,,poni1Jni.ftf io pan;fici.nai: (' i.n fhi,1 pa.41,/A' ll71J7'PII.. Thi.A w n,1 {he 

p7!1 Atlmtrwn Li.v,1_~n9 ,,/ncheolofJy Fi.<>.lrl 5 di.oo ,( heV' !,!/ V; nr;ini.n. (ommonweal.Jh 

(lru.vP. "/.Ji..Jy wi.Jh fnneJ:.f C.(LUahan.. aA in-ofn11.c:lo11. Th ,-, p1lllpo,1e o j 

fh.<" f_;_p/rl_ /.Jchool woA io 11.epLi ... cale _ i.he ma.f,.,_n.i__al rulJu..,,p o! ihp 111;__,l,I/,,_ 

{/Joorl!anrl ,1n.rhnM n.nrl Jo r.11.ll.lt!f, otd li_e lrl expen.imr>.nJ/.J th,d ma:1 ,1hpr/ 

li9hi. on i/1<" fechn.oloqy of Jhp,1e [M/mi.Ji.ve peo'?le,1. The accnnrrcy ol 

e1(_n P..11.i.men.:fa.l 1u?.plica.:hon tVf7./.J /.Jill.P/.J/.J(-'f"I rcr,lln.ha.n.., f'l"'' (.)..., ), anrl 

fla 1~e/.J l1 ei.n.9 ih.e /.Ji. m.,TJle.,1f, wene i he i.ool,1 11Jhi...rli. ,1 C.1)11.lrl l,e/.Jf. nep lirJJ.fe. 

11/,M my i_nf.p11.e,1f i..A i.n ,011 e/1t/.Jio11ic ied1 n.odoq!f in gPnenal 11.nfhen fhnn 

nn!( prudi.culrr.n. ii.rriP. an.rl p ln.ce., rr.nrl. fhe /.Ji.one I lahe n/.J a fool i./.J ,,-,ur.f j/,,-, 

/.Jome ove11. rt. qnerd- .-1orm ol i i.me n..n.rl /.Joa.ce. Rid fh P ,1imnlp ,,Ji/me.. I Int.,, 

a.A rt fool hru., 11.Pcef.verl /j..:fJ le rt.fienii...on, unii... I 11.r•ceru l y , lnom nnch r .... 

oloqi_.Af-1, who hnw., q<'n.<?./1.n.lly. cnncen.f11.aferl qn. the m1.)ne eJ.)m.nl.i..cnlerl 

iool,1 ,111.r.h n;1:;oit..o;fr,cf.Ile noi...ni./.J o.n.d .kni...v e/.J • . lh..i..A Incl, ol mncqnn. 
r ,· ; . .~ 

iA oln.ii...o u.J:J · /11..om~fhe :l.enm i.hai hn4 , ofien l1ee:n. app Ii.er! i.o ihPAP ,1ion.P 

!ln.ke-1: ih.e. ienm- 1uJO./.Ji.e , /111.he ' • . ,D n,e . of ! hf!- /.Ji.-9n/. f J.,cn.n.f i.hint_J/.J Jhoi 

911ew 0111 o-1 rl..i...J:Jcuh•ioM rlt.1/Ufl.';J 1 ,-f.,\e. {i.viJUJ AttrJ, eolo9y Fi.eld S di.~oL tlJ(IA 

!th.e ..i..nap.n '.i .crd,,i_)J.Jly ol J!i1i4 ienm;,_ .:In_ i..h e .cl.n.,1,1i__/i ... ca.f 1~on /J!fAi~m lu,.i..n.q 

l.1../.Jerl Pall. ih.P f i...<d)-l 0c.hool, ih. e /.Jym/1,ol. Aja:-~ i..A u,1,?rj. le...: ~~llf'./IP...nf ihi.A 

f ool. {a'ch. Jp/einP-nf:. ,ol f h<i: ,1yml1ol 1tep11.-e-1er._.f_4 a.i palLi t r..11.lruz. c1.mc.Ppfi 

A =lool ;• 1-=-=Sione: a,=l.fahed ,1fone: ,-J? =t!}(]./.Jle l Jal•e . 1 h.e cont nrtrl,i.cf.i...on. 
. . . -· . ... ' ..,). 

hdween ,.f./,e ie.11.m:J :f1==1vo1 rfrJ.il J=wa;,:,~e I lnh.,e rAoon !1e.came appallr_R.nf io 

a.!l 'inemhen./.J 'ol,.'fh e . fi.e lrl /.Jch vo l.. . ,./Jn a papq(l. -Wl1. i f .' en lol.lQwinq il, e 

held!.<l:d1,1ol fh e d .ru.Ji.11.11.d:on (Call.oh .. n.n.., 1.17!,c ) 'rmh e,1 Jh-w poi..nf 

c~1tLf.e ,ci e(Ut: · . .. . -~ ,- .. _ . , . . . ,. . .. 

11:-1 .i../!e l~;; ·_ /1r:.i'l'lqr/ f,nJ...v'/,/r'ohM ~e//4 ~•,., ·o ~:i/2. m1Mi ,iuJe.f'ul i.Lf.f1:;~c ,;fv11l. ,:11){7./J 
·p · · • 1 , · d · 1 .. , · 1·1 rl t1 , " r ' I () · ·" ' j_/-, f?. ;<?t 'f.-rre9 nn,. en On.r /.JO- CO.. . e flXJAie ·•· . . a.ne, . /; j 'f a.mun/,ey., W<? /1./.J<?rf 

/,;__ !'nee dh:.tn-'!i.n.q l'Jaj.,n;1 / 01t A'PnJ:n9i/J.:9 /1--ru l, -lo1t. 0(1./l p_ack,1 iM,/ I • • 

9oif1
,
1
e_7:i._J:1 <;' .· (,'.r;:,1keJ ✓-1 , '.?r/n.' pno c,e:;,,~J _ 9 · ':--' ~Jaif~ lo"I/J•• I L,1h l~.n.c1, r. : Po11 , , _ 

c . .u;f_;f;,uuJ "!fr:t!f a.n-1, ,mjH , v.e9ein.l. , f rmrl.':i1• .Jo A-l.;?P. , _. ecM ,1/.,-U'u;u..rtq1.1 nn· •· 
f,u;f./)·1 et!.i.IUJ_ ~mrll't q ·ftrie , 't,o,li. 1 'JJc/frlfJJ...ni; ' ' d.e:P.11. 

1

hi :i-le/.J·,. Ion.. pfloce,M.i..ru] · . ,·:• 
lw:it..~J'in{;r,') p,1,nr(n9 ~ . . ~<>~ .: 1i1U1'. 4he Ueti'•'an.rl nalf.( , lo1t ,CfLllviAJ;. Olfll _ho",i~ ' 
hr1.11p0cJ'¥_ :?!1-r! . f L/.Jh ~<?frl:i;p; .. ~Ott 0.llll<J,1-f/ ,1'h0l'i. ctnit :fon (',/.Jhald ,rnorl1.. 1-l.CCJ//A ... C)n 
fo ·n. /7010 .tdrtve p_ l..nrwiq _ an/ _;,~iiJ!i..ruJt :attrt Ion:. ijari:h_elU...NJ ,.viJd.._ua/,)y 

,,a){ ihe /.Jwe<>i ; !'l(l(J . :l./11-a.1..f/u.f.l{/; . fut( owi · ,1 l-e.li.e11. . · fott i..he✓1e :10/-i/.J,• . 
/.JU~ -'.l/!Jif:,;,:· ,!Je

1

lle iJt 'inp'-;JF cr:t)e,1 ih<". vnl~ 'f.ool,1·- ·u/.Jerl.. , 1/ud -l.4 ,i:o 
·,1a.,1, un!"'p.JJ...'fj_J'/! •~jfl- ,')/lHjhilir·nu_uli...her! 1/ilace•d h hin.i.JuJ l! nhe,1, .. -, , .. ' 
weh;e, 'o' Ari'J'fn;,.,_fl .lf, A~o{l,i:/-,1.; J...h- ·J/M crl/tl.f!J •. ',.One •'<!)IA (.7. U ll. f)IU/lci:pri..l. ( ' ' . . 
ol1J.';-;';·1/v~✓-1, .~.1£'i/:'! /o/.f1tii,*fl '5'l'ie_ fhi'A 'fl:en 11. _UX7,Jj f o cJ.aA_A•i (y a ll _ol 011/t 
12? ;./,,_...f l'e.n. eni. h.uul:ti cd·· .un;">femenl/.J 0.cc.r.M rl.i!.h;; Jo . a. _nllL0,11.A.i.11. ,:1co./,e 
l 1t.vm 1 f:.o 5, Fl.al~e/.J 1t.ece.i..verl a ?-1 tLrdi....nc/, t he fop p1U..011il!f. · 

" Cb . 
°' °' • 

-
I 



,1 pile/ell, Jo wil ;{,~P/JP iool---1 11JiJ/. yerl f_lt..,/., r /J (L._eonha.llrlu, 1rr n: ?2), 
r , r, 

/ 1,d. ihe fpllfn. uJ-.i..J~~.-z.ed 11.ahe i--1 di.J!r;_cuLt io r/pfin.P ex.a.di!(,. ,1cnMl~i.ng Jo 

U/e 1·/.Ji.ell. '/.J SevenJ-h N e111 (oi I eq iofe fJi..cii..ono11..y. , n. fl nf.e .i.✓-, o ,1rnaU .loo,,jp 

mrt✓-, ,:1 Oil. /1,iJ-: d-,i..n , anrl uJ-.iJ.i.Jafi.on .w Jhp acfi.on ol ,di li.. 7)..nq:: the ,1fni-e 

ol 1-,ei.n.q ui.LhJ Prl, rmrl 11Ji.fi. 7,. pr/ i.A Jo m ,l, e IL/JP of: o.invP.ni Jo 11/w. 

l lccollrli.n9 Jo l /1{ di.in( 1CJfili: 1()c;) ihe Je11m !I nhe II CJ.1VPII./.J all humanly 

,1i.1U1.ch 11 nhe,1 wf i.cJi rlo noJ I n.ll i..n;/o on!f mo11 P. ,1nPd 1.i. c c.o.ieqoll_1_1 .. 

ThP..1t ma.11 (J n f'11.I/Jhe11. Q,unli...f i..ed OA f,r,.i..n.q wi_fh Oil. wiJl,oui n. p11poo11rrl ,, 

/Ji11J r/i.nq nlcd fo11.m: /Ji1111.cf. 111.om a pl/Ppoll,erl cnne, 011. noi ... , n.nrl ,10 on, 

;P J-,h(?,,j(' ol,,1e11va.ii.OM apne-111. i.o h<>. ,1i.9ni. Ii. cnn.f. II 1Pon.rl( 1'17 Q_. 2 ?"_n7) 

li../1.f,1 nt· fi;p<>A cinri.. cin--1/.Je/J ol allii..locf,1 1llom Nonih Pnn Af11Jco /Jome '.?f1 , , 
( • 

o l,oh )~<'}, con I e cDn--1i..rl e.11 er! fl I n..h e/J i.n one. lollm oli. an.cdh ell-/1 I arl P /J /1 ei.n.(] 

lonq lln/u,_,1. Num./J /?..11. 1f1 o l' lu:/J liA,f iA F ln 1'P/.J ,1h.owi.n9 ll/.Je: "The/JP. 0.11.r> I 

/ lrJ,e,1 Ji!-,e ih<> lo11p90.i.n.!] l1uf wilh, a /Jedi_cm. of ,1ome erl9e anppani..no 

r/11! !pr/ a✓-, i._/ i . .-1 Awl /,een ll/.Jed /011. -1C11.opi.ntj o/7. odfi.n.n an.d ,,jO lo/If .f~o 

hr>enn.P/J/.'J ol :lhe erla<' of a IJn, .l-:,e, ln<Ml1 '!! ,1:f1wc-t, lnom -fhP. n.11.cleu~. 11 

Tlu'./J i.,1 aqr-n.p.11.nl entJl.li)h rleACAi.pJ.-i.on vi ufi.Ji..7rerl llo.he/J Jo ,1Jru1.i 

,uLt/,, 611J .Lf .w nof ,1ncci.l/_c en.ouqh io /?e 1Mel11I i.n n. pno/Jfpm ,1olvJn.q 

J1;ne of a.naly✓-,L,1. · The n110l1 Ie.m ph11.n,1<> i.--1 · 'apneo.11.in.q nA i..l. 1 Thenr> 

nr>ed lo !,e mone conC11.eie meonA lo rlef P..11.mi.ne 011 rli...✓-1f in911i✓-1h J- /-,c> fo . .A.~ 

o .P 1,,-, r>.n.fl.P/.l/J ol e' 1qe whi.d 1 11.P.,1111.:t.erlfn<~m uh:li.;;;n.1.fon Ill.Om ihai 111'1i..ch 

m,111 fi,we. ne,111./.ierl Ill.Om oihe11.. menn--1, ,1u.d-, a--1 mfl.rUJl(lcf11.11.e 011.. nn.i1J..11.a I 

C(l!Me/.'J. Rue.ft ( 1971: 5-?) a.rl.r/11.eA/.JeA th.w p1wlJ/.em: · 

~h11.gi.fwf 11.eiolld, po I .wh.i..n9, anrl 911..i.n.rli..ng a.11.e o ffen ci.j.Prl 
nA evi.rlen.ce ol uf/JL?rr:fJ:on 011. wpa.11.., /-,,Ji ihe ,1nme a rii.on--1 
q _ _nrl ,f enm/J 0.11..p lL/.J erl i.o rl P.A.C/l .i} e w.m,1 I (I rf u11 i..n9 011.0 ceA-1<>/J. 
/ ,~ e Of! i.r;i..n nnrl mermi..n.JJ v I Jh p,,J<> inn ce,1, howPV"' ll., m1.u.d 
'e / url1erl in con/ 1~n.cJ-i.on. wiJ-.h'pihet(o:f-l11.i..l, ,.dP,1 r/,.1Apl r-•yerl 1 

1~,; .fh e /)_rJPCi men •.• . 'in 0Mle11. .fo rl.i--1f i.n1.11/ ,1h i11 r1cp/J I elf 
/,'y ufi.h,z-nli.on. !nom Jho,1e ltr?/.Jul.ti..n.g .'1'11om m.nn.ulndr.Ll1P Lf 
hr>come/J nece,1,10.11..11 :lo CJ)M~~,!e.11.. ce11faLn lw--1/c n11,i..nci..nle,1 
n_p)n,f in.r; /once i /, li.Jl i..c mn,!.f'ni..rJ)/J. 

1 

f,h--._,~,,, '~~But my rmolyAi.A i.A li.mLh,d io wea11.. ,nn.ife11M ll.P,111/i.i.n-9 In.om UAP. a.lone. 

U.:1-i.Ji_7pr/ l!nle--1 OllP a 900d. ,111.l,;iec.i. 1011.. ihi_,1 n.rw.ly,,1.w 0--1 Cf1n 6e /JPen J..n. 

,1wcn,:Mion.A 6,1/ Uli..lTMen (N7!,_. Cl2-91/: 

TheAe ,1lio11ld he ,1Pi/J o.f i.nl'J lem,?n.f-1 ,m:th r/i,,1.fi..n.c.t.i.ve d-,an.ncfe11i✓-,fi.C/J 
ihoi co11..11.e,11Jon.rl io JheA<> rli_l "P11.Pnf lun.c:f.Lonnl /1.P/Z.uln.PmenJ,1. 
F!ohP/2 i/v,f ho ve /,e on. /J r lr,cfp,/ Ion. (1/Jf' !11d Jho.i have 
noi l1een p1L11,f10,1eJ!I f11fJ r1L li.r?1{ fo rhanq e · fl, e/.11.. ,1,~ one/J 1011.m · 
n_ · r/L,.,J/ncfi.vP./co.i.e9011y l1ecrr 11A(' ih P ' onl:,1 vo11i.n.fi.on. fl,p!I 



/Jl101JJJ ,-1_;_,,,,nlai!, in nrl,/Lfion Jo f , chnofooi_co./ vru,i ,d,i__on, 
h )'' ! 'd• ' I 1 /-/j 01..l fl 1 P . Lllec{ ll C"-11./J(!Q 1 // 11/.Je. . 

(/ <I 

l ohq Jh<> .PoU winn exa.m,7/ ,_~,/J: (1) JI a lln 1•e .i./J r/,,,;tach~,I .Pnom a 
r;JIIP rmrl ,...wl,/Jew1P~ I II Jr.,_IJ 1mio11cl11,rl, i.i /J Pn/i: 11.P .fonm 11J.i./ I 
/,e rlrd-emnin_p,I l,11 ircJi nolo1ical locfon/J. (Jj J.f, i_n./J.fpnr/ of /,pj_f1_f1 

!elf 1o li_e on 'J-hr' onounrl, Jhp lln.1,P. w 1u,Pr! Jo pp11!'011m ,/JOmr> f rr,11,, 
L-f wiJJ. !, nve ';' P,m_rf .iono I O/J 11,p I 1 --:•/J a fpcl'noloni..coJ c.omnonPni o.l 
van,i_n_fi:_on. T1 ,'if, fwdh P1t.

1 
!h e l/nl,p i__,-1 c_1mve11fp,-/ !w o1, iJJn.i.nl] .i.nfo 

n f ool Jo m,}-,e one on monP erlqp/J ner;,tf 011., j 1-o~P m,J,-l{f;,,,I 'prlne~ · · · 
miq/,i, mn.ir 1 in. /Jome /Jh:/i_,1-f_i__c vo11.ioi ion. (Ir}! i.nn/111., ;__.P ihe f 1rihp 

iA -/J11l1,-1f-,nJ-i n lly. ali-ened /JO ihnJ /,i;f f/p of ii./.J oni.g1·_nol !onm 
/l (-'m-,.in./J , .i_J r1vru h -•ve o np(,-,J ivp/11·. 1011.qe ,1Juli /J.-fi_r_ C1Jmnonenf. 

,t < , . ,r 

_IVhrd voJup can Jl1e /.J furly of /Jfon.e !lal-, e,-1 l,e Jo flu? onr:_},po/o(?Ld-? 

l l!ten r-li_()'H:nc; 11,n rp1oni:Ui.e/.J o 1 J .hf?/j<' ,1.fonP fl ,,},p/J , ihP 0.11.r/,eofoqi__,.l),f'/.J 

mcHi ol,viou-ti OtlP./.Jh._on,-1 o.11e /,ow ,-1;_,I f! ,py. gel JIH?IIP, Wf? IIP ihr>y 11,1pr/ lo11. 

on 1dhi.nn, nnrl ii ,-10 lfJha.f 10<'11<! Jhpu u/Jerl !01t. nnd how. /r/11 rma/11./JiA 
1) ' I ( 

i_,1 l;JnL-f<>.rl Jo f/1e lo-11 of f/--.e/J<' '{ ue/Jfi_on./J: w/2rd .fh P,t/ w Pn e 11,1,,,/ fo11 

nn J how. The 11e-11tlf-1 of JI,;_/) nnnly--1{'-A iA a.1/.Jo liJ11i_;l e,-I Jc., the rw11__-licu fa11. 

rlrda l1e_i.ng on.a.l:J-%<>rl. fl co,n..d.Ln9 lo 5h_pef,-1 (1°'7?:tn-11) , "the rln_j_o_ np n-

ne,1em J/1e ,-10/11,.-fi_on,-1 anrl Lf i./J Jl, e / 0l1 ol Jhe r/_/lc), po /0 9 i---1-f--1 l o rlefe11minP 

jf, <> n11.o/J lem, . 011 ;(/, e i:rl/Jh,1 Poll. 11,h i. ch ih e iJTlp l emPn.f 1w1,1 11./.Jerl, " nnrl 
_ llilJv 

µI./ 4: ;--
"Jj, P mo/.JJ ,li_11.ed. <>v1-rl en ce i../J th p_ /-,j___nr/ of ,i,('r,11_ d Pn,1:.v i.n.q l nom 11 /J e ,,, J ,:c}, 

.i,1 11.ea,nrled on ,flie im.--,lem<mi-1." fo11. ;f/,e a11.cPeo loqi_/.J.f i 1 e dnl:rt nne f/, e 

Fl_,-J-,e/.J nnrl .f.l,e mPn.11. pn.J.l c>11n/l on fhem 11lir./1 11JPllP pnorl.ucr-rl !J11 ;f/1ein 1 Pi nq 

tl/JPrl /7:1 /111ph;_,...,foni_cpPoplp,1, /hp p110l, l em w fo d<:'i-P..nmi,ne 111h11J hin.rl,1 

of wen11 nrd.J-<:>11n./J 011.e a,1/.loci..aied 111i_il-, uJl-1 ·f · rl.inrl_,,, ofl u.AP. -1 hove J he 
f -

w lvr,.,Joqe of a. 1mi.rt,11e apnnoac.h fo Ih-'~--1 /Moh I em ih11.ouqh my panii..ci...rxdi_on 

in Li_vinr,; ll 11.cJ1_p(Jl.ogy 19711 • The p<'o,nl.P.. i.nvolverl -Ut .-tl,iA .-f'X/1P.ll.impn_;f lived 

in O/.J cl11 ,1p an n.op1tor..i.mn.fion a.,1 po/.J,1.i_l, Ip Jo whaJ I0P. con./.Jide11pr/ .fn 1, q 

Jf, P /_;_ v.i n9 conr!U Lon.,1 o/ Jf.e p11ehi.A.fo11..i_c pPo,nl P/.J we. wene --1iud:1inr;;. 

lhr ov<>11n1-J o!J;f Pc/:i_ve,1 ol J),e expe11ience wp1:e_ Q/.1 lollDw./.J ((al 1ah<1n.. 

1q7h h ): 
· 1. 7?Pnl.i___ca.l e n. lr/.i__J,.1/e (Jjoodlrrnrl /Jnrlion mo.:f o11f.,, I cJ1/f,111e i .n ,10 la.n 

0.,-1 i../.J 
1

lmo111n. o.n_rl .,111p,nl emen.i: ih.i..--1 wuh ./.J,n cCJJla:t.ed nece./J/J.Lfi..e./.J 
needNl Ion. ,11tl)./.J.f.JJience. · · 
2. UJi_/i_ ze, nenlicn,-1 o f Jl1e hn.own owl /J.neCJdoJ-r,d c.uLt11n.e i_n 
onrl.e1t. .to cnp_ rde a f-trlrl le (Poorllan.rl Jnrli..,m-li_he camp,1iie c.omnlex, 
I.Lve ol I' ih e .I an.rl a_f_ a hun:1-i__ng I f.i./J/,1-ng, \;o..ih e11iJ1.q /.Ju/7,1i_,1fence I rve/, 
iJt /JO !011. Cl./J p11..o.cfi.cal, and {)en /011.m 11.el<>vnni: , --1i11.ucf.u.11 prl exne11.imenJ:/J. 
1. !Joc11m,.,_n_;{- anrl. ano 1y.A e Jh ~ 1t.ep !Lea.lion and uJi..1 .. i ?,-ai-j__on ,:> .f n.ep- · 
hm,-1 of ii, e mrden-'.:n I culi-u11_e. 
Ii. /)pfenmh1-e :fl, e no/.J--1i..!? 1 e p1t..Lo11.i.-f t/ o .P an.,r- 9.i_.v r:,n tJnn I emPnf -'-~n the 
,fol.a.I fool i.nveniony and UXlff of ./;_'Pe. ' · 

JI> 1? 



r;. Io rm r: l y;;;.e f .L e ove11n.l I nno:-i~ c.f J_n. 011rlp11i fo. P fuc.Ldrdp 
a_11c/1('ol,~o,l_C<:/ _ll. e.CJJ 11rl, io ,1/u,d l.1._q f1i on C1~n··,:c.;l,_nq f'u~11.ll.P 
Jmcni.,1 .en L v 1n9 A11d1eoloqu, nnrf lo ol1i_at.n J..J?.Atq h f,1 .uiio 
.-fo11. omf emno11a11 '11 1eoll.l J p110771em,1. ·• 

pxnen-
,10 l ,tfJ.oM 

{.()011 l ,i__n.q /!Ji .f h i.n J hL,1 lnomP111011/-:,, ,1 Ii.ave. .fhe aJvonJnq e ol ' 'n owi.nq wl, J.ch 

.P/n '-• e,1 I/JP/1.e 1(./J('rl nnd wlwf f t,erl WP: 11,P 1/APrl. !'on., l7 PCIIU/Jr> f /, p ff ohp,1 /JJ (>ll{? 

r.,norl,,cerl, 11.-1cd, a.nrl rl.ocumenierl.. rl11.11):f1.fj LLvLn.g AnchPoloq !,l 1q7l1. /hp 

ui i./i_,z- pd !lnhe,1 we11 e then ,1,f_o11, p_J. i/.! ,1epnJtni-e r>ln./.ii.ic b -19,1 fo p11..evenJ­

f1lll J-/-, ,-, 11. rlnmn9 e . I I I/J o , 1011 comra.toi.i_ve p1111 ,ao,1 e,1 and .Puft1.11e fe-1f.,1
1 

-1 a1Lle c.f. ed a n1.lfTlhP.11. of ! J..oheA whi_ch_ wen.e pn.orl.ucerl. rd f }, e ,1omp 

fime /w,f nPven. 1..UJ e.rl. lh11.0119h a,rwly.Ai../J of' UJP.011.. r>nif<:>n.n..--, on. llo_.l,.p,1 

fhni ,1 hn.ow f.h.e 11.A e./J of, -1 l1ope lo ,1hed )i_9hi on iJe ll/Je.-1 of !Jah e,1 

ln1 p11. Phi.,,,do11 i.. c or> onle.-1. 

llmn.:m;; c/,o,1 en P.xpe11.imenio.l 11epJA·_crdA:on a,1 fflff mefhorl. 1011. nppn,lnchi.rq 

il1e .n11.o f? / pm of dP.f<?.11mifU.11f) f. .4e 11/.!<?A of ld.ili_zPrl fln!?e/J .!'11om f /-, p we(11t 

nnife11.n.A , J z1ho11fd rli...,1 au1,1 ihe }iJniJ-aJ-i.on,1 nnrl G/J..1t.ll71 1-d i.nn,1 /. r>hi_n.rl 

f -~ (.,1 mei.hod. T/i e mo,1i hoAi.c a✓.,,1umpf.i.on i./J i.he 11.. P. /JUl:f./.! o I fh e expen..i-

m<>J1i,1 11.e.-1 em/Jlp ,f l , r, 11..P/Ju lf /J o .f pneh,Ai.011.i.c ac.f.1~vift:e.-1 ,10 fh,d J/7<? 

ex ,nen ~~meni.o 1 CJJmpo.1101 ive. /J '7 e C-lffi.PnA w.i II l,e t.L/.JP.-Pu I in. rm rmn !_11~ /J 

o .P rMel1 J./l:f.011-i...c .Ape.c/mpn_,1 . Th i,1 iAen.. 11Yl/J exp11.eA/I Pd 6!f llh Jpn ( 1<YJ1 :ltf-71) 

,1n. o.n oJ-.fP.mpi io qo r1. ,1fp_n f1dhp.1111 o.n..rl ,1u99eA.t w.Lf/1 monP. 
n../J .A.ll.llf 7n.CP. wl, nf. th,-, vn.11.i.o, l/J fun.cl--':on,1 anr1 11.-1e,1 o .P fh P/J P ani i f n..cf ,1 

mi_(J /-, i. hnv e !,p_ pn., a /J('/7.l_ (!./J of PX.P,'11.-lffien.fn .l ncf.ivi.f .i..PA l(J (' //(!_ {JC'/1..!011.m<!l 

w,{ 'th. f ,~e ai.d of 11ecr>.nif11 man.11fac.fu11. nrl_ ,1 f one fool.-1. ,1f. -
un.-1 ho,ned .thrd rl.i.Afi.ncf.1:ve wean pnl.,fe11.n/J uxmlrl -1 e nn.o.:.. 
r/ucpr/. (?y 1.he c1mf.110JJp,!_ e.xpel'lim.en.;f ,11 p110.vi.rl.i..n.g corrwnllfliJ... 
1.i.ve J., ,f.a i.h n;t woulrl ,1hpd_ ,1omP.. J_ ; q,,~f on' -fl1e. ac.f.ivli.i.c,1 ; 
Ion whi ch Jh e n11.i.ila cf.4 WP.11.e 11APJ. 

,11 UJfl,1 /,o ner! f lud _fL r> n.cfi.vLfie/J ppn/011.me.rl wou Id (1<7 qen.e 
e11 al l y ,1/_m-'·Jr,11 Jo o.cft:vi f i _P/J cr1nn.i.ed o,.d rl1.l1t.i.J1.q I.he 
ocrupa..f/.on. of fJllPl1 i /J fo11,i_c peop I e,1, r:n.1 C?Meaurnf ly ih ni 
wenn. poLf P.A..n./J pnorlucerl /1!! J h e..1e ncf ,vU1.r:>A would ,1hpr/ I 
A.ome .li9!1J on. fhp_ l'un..cfi...oM of ,1ome p11. eh,~fo11.i.c fool~. 

//-,i ,1 O/J/!t.tm[>fion. con. l1e con.-1Lrle11erl n. -1peci.nl ca./J P of eJl, n.091lfl{Jhic 

onn l.oq!f w!, .i..ch id o lien. u/Jed in. G.11ch e.0)09-y . . ~1n ex.pe11i_menia l o.1t..ch­

eo l.09 y , f l1 e a11.chpo lo9i_,1f nJ-;femaf,1 fo r..11.erde n /.!iiwdi.on on.oloqor.l/J 

fo Jh e_ one he i .,1 ,1;/-urlifiJ1.q. Bi.n!olt.d , ( 1 f)r,7) rli.<lcll/.J/! P/J t he 11.,1e of 

r1.n.rdo9.lj -'Jl an..dieoloqy, _;j' /Jome deini.l. l1,1h.Pn f 19f.1) ,1irde,1 Aome qenenn.J.. 

p11.ono.<l.i..hon.A ,_,I P. 'X.fP.11 /men.io.l 011.c.Aeol,Jg!F _ 

(Jl IJ1111 n I /1p/1 nvi 011 i/.J pnf I ellnPd, 

(,.,Ji_ u11r,I l1 ehovL011, con l1 e tnfe1111.erl. In.om U ,1 mrd r>11.Lal 
np-1u l t-1. 



/ln;t_;_/ncf.ti ()norlucPri. !111Jm f.he /J -me /JcJ,eme, 011, u/JPd ncwnrl:­
in() to ihe ,,jOme /Jd,eJne, ex,h iJ1 J -1imJ_ }~11,Lfi_p,,11 wh/d, 
pe'11mU ;f/,eJ,11 rli_vi_/Ji_on in~o 9no ·1p/J uineh . ne/1 ed J/,0,1(' /J 

/Jd,PmP/J. Jmi_iniive Pxpenl.mPnie.1v, won~ 11;cfh cl"-11P/J 
rl <=•velo nc>rl on ih <" l1 n/Ji/1 of Jhi--1 pnopo/JJi-,A_on even ,_! 
:J__/,~.'f riv not _o-~11,ny/J 7eveJ.on J.lw/.Je c:o/J/Je/J J/, <>fl}A"'l~r1 . ., 
! hJ._,1 {)no,no,1JJLon, l.ne.lle/one, coMh,l;ui /J an ,unnl'--c-l_,i -' 
J:heon.d:,1~coJ and mef/10dolo9i_cal brwe /oil. Jhe exeadLon of 
i,n,,U oiive -expeluYnenJ,1. 

( nd, imLfnhve p_x .•1eniJnprd: i_/J <;n a!iemP_f _io fed a fip!i_efi 
aJ,0 uf rJ,J,lfww) l1ehrwi,011,

1 
ttel!/Vl{J ,1,_mn f LcL-fly on J/1 e { z n/.Jf. 

pn.opo,1,Ui_on: , ' all CJdiun.,a: IJe,h-wiJJ_n. _iA pai✓fen~Pd. !lie 
,1J,,;frmcni of :fh<> hynolhP/.JL/j rle/.JrflL!',lfl-;J a p~A-h?11n11, 
pn f f enn involve,1 Qll✓ri1ac;I c-~a~,1e--1 <lllrl ~n/.J ,1,mrJ I-'- ell 
111U/,.i_n .J iJ1e ✓1r>cond ,011.opo,1UJ_on: ~-,~f'-- !ocLtJ t 011or1ucerl In 
In.om _fl,c ,1nme ,1d1eme, on 11,,1erl ricaJnrl-Lm] Jo f ,,e /JChPme, 
p_x /1,i /1,i,J /Jimi_l nniii.r>-1 whi__d pPnm.Lf ihP{:,11 rlJvi-✓,,,i_on 1 iwo 
9

11,01111/J ,nhicA ,u, f/pe,{ i/10/Je ,1c!,em('./.J, lr-1,~en lo(JPi-0 ~n, 
flu, ·1 1'.10 nnopo ✓-1 i -fi r>nA !onm JI," ,i,m.,,/_i cit l--11,o wl won!nno, h ! lp 

huno/hPAi/.J ol !lie Lrni;l-a fi.v e exnen.iJnr>nJ. 
U' 

II mane ,1necJJic wonl'.'inn h,11po:th_e,,,1I/J whidi i ./J fh,, lw✓1i_c h,;pofheAW 
I ·- 7 u (J I 

r) f -fhi--1 anaJu/Ji-1 i,;, i.hnf wean onf.Je.11,n,,1 ru1e coMi/Ji.enx and r/,i.,1f ind 
' 0 I 

1n 11,p)ai ion h~ 11/JP. B,infond ( (' l l 'f ) rJ_JlOieA {{JJ,)m/.Jen J.n /Ji.t1P-1/J-'-.fl'9 

J}1p ,1,~mro11JnncP of f PAh'flf] h11,Doil1e✓1e/J : 

lhP. mo,1J imoonlrm;f leai1,U1P n_/10111 a h11f1ofheAP/J / ,,,, ,f/,a;{- ,i,f 
,1,'_/) a me11.e inLn/ irlea •.• ( anrl) unf i) ;j l1n,,1 l1een Je,1Je,,/ 
i ;t /Jhoulrl noi he confu,,., ,.,J wLIA n_ lnJ!J ••• fh,e rl;_/,Pi__ r,11/J!f ol 
ie,Af1:nq h_u()othP-1r>/J i_n J/-, p ,1och1J ✓1cienc0/J J.,,/J Jeri lo a.n. 
n,l, /111.ev~·-7/lon of Jl,e /Jr,i.e.n:fi_lic me.f,horl Ln wl1i_cJ, Jh,i,,,1 
,1{c>p iA /JJ.Jn_nl 'f or.uJiPr!. f>la,1,,1i_hle h11poiheAe✓1 ane men,p_Jy 
/J('i rlown CJ,✓.j !'ncJA wvho,d fu11,:/-he11 aJr1, 

A ' I -/JC/1 e11. 

in a .te/.Jiahle /011,m, an,/ he /J,fa.,Je✓-1 i hi--1 i_n a /J11m1na11,!I- of J/,e 

pnocP/J/.Je/J iflvo Lvr>rl Ln pe11,/011,mi_n9 an imixaiive exppn,_i_me.ni: 

1) ( onve)1J,inq f/0 (!. li_mUed wonhJ..fl,CJ hypoJ t, P,AW iflxo a 
ven,ili.af, le 1011,m. -

~-~ SP-lec.fiflq 1Ae expenimenfal mo_ie11Inl✓1 . 
, • Open.n;/i__ng 1i1Li)1 }/1p 0l1-Je cfi_vP nnd ePfecJ-Ive mnfeA,i__aLJ, 
Ii) Oh/JeiLviJlQ J l1 e 11,p,Aulf,,:, o! ihe e.xf)en-lJneni. 
5) .1niP_/l nllP.iino i !, e 11,e✓1u/f,1 ol an 'expe11ImeY1.i. i,n an : ' . I - ;1 , 

u1. e11,ence. 

,1i. l,/) Jl1w lin-1f /Ji('-,r, J!,ni de/.Jenve,A mone. a.f.feni-ion l1e11,e. .1 pn.opo4e 

Jo rmf. my h·:,;po.the/.Ji,A Lnio a ve11i_li__able !011,m !J !! limix/ng -'-',,:/ io a 

ven, y /J,T'edli_c /JeJ-_ ol r.~CJ,m/.Ji 'mce--1. !he fi!fpofhe,,1w wtLL f1 e 11e✓1fni.cied 



Jo a li.m.Lfed ,1omnle-unmorlil.i.ed I l.ah<>/J o/ a. ,1i.n.g I e .ff!!H?. of ,1Jon.e. 

The. 1-twe of ,1fone. i.n Jhi..,1 ca.,1e .L,j ,1LU ... ciJi...e.d ,1l.nJe whi_d, IJJ(l..,1 
· " 

17..11011..11.i...erl 6!1 Jh.e meml,e11. /J o! i),e Li...v.iJ19 A11..c/2eoloq y Fi...elrl School 

JJIWm a. Mad.ad ne.a11. /1Jo1uww /rbunia.w., Noll.ih Ca.11..olinfl. Ai.Ao, ih<> 

a.ru1ly.-1i...,1 wi.LI (,<' Li.m.Lterl .fo a.i.i11.il1 ui.<-'..-1 ol ih<> t.d.il.,~JPd llrJ~J?/.'J ,ti•i... cl1 
ruu, mn.,1.i...rlv,erl. Jo /, ,,_ rl.i.A<>cfly 11..ela.fp,/ -!o .fool tMe. O! n.PcP..,1,1i.f 11 

on.l 11 n. limi.i.e.d n 11ml1e.11. ol rd.J11i...l1 ,de,1 wi.l.! /, <-'. c.on,1i...rle11.r>rl, ,1 weni 
, 1 

io .ihr> li..fo.11. a:fu11.r> 1011. r/i17ec.fi...on i.n /Jelr?c✓fi_ng .the e17j_f e17i_a 1011. an.nl,1,1i..,1. 
<t 4 71 : ''" ) ' ' ' 

C, 011 I rl · ,./ealinr; 11JLl h IMoa,-1 I !,l .-1imi_ln17 iool.,1 ✓.1 tHJ17 PAf-1 Jh n.;f "the. pai.mn11..tt. 

ni...m .i....,1 lo pe11 !011.m a fn.,1h i.nvolvi_n.q pJ_f/1e11.. crdfi.IUl 011.. Ac11.ap/n.n , ,m:J-h 
' r• ' I · • 

li_f 1 le in. I e.17.P/Jf /, ping /.'J ,hown .i.n. i.hP. ,1/2.ape o 1 Jhr:, foo.l-exrlepi !011. ihe 

O.n.lJ I<' of Jh,-, UJ<Jl7hi.n.q e,:lq r> 1teln-five fo Jl1 e pa.17fj_c,,/rr11. fn✓.i, i.nvolverl. 11 

lVi_lm/'i('n. (1n71,,. _c;) .,1f .-1,f e,1 Jhrd "f.dqe rzn.qle...,1 011..e neCP/.J✓.,al7!f c.1,mrJ<men-l.,1 

.i.n. n .,1.i11rl11 nf ecoloni.rflJ vn.11..i. n. fi...on a.nrl lunc-f.i.onn.l rt.(Jnli.cafion of fool.✓.J. 11 

d r / ' 

h m,_, oi/1r,11/.J rlt/Jr.UA/'i the i...mocJ11.inn.ce · o! edge ana le,:1 in tti,_lrdi.1.m ·:f.ofo;1 .f 
cl I ., ,-

/1/,(' (Cnl lohw1, Knurl.1wn, L<'onh.r117rly,, ~1ufo-fo n.DmP a. !ew i/1 ,,J ,1 n.m lomi.li....r,.11. 

wi.:f,h). 13,d Arlvvn.Ai.o e-1 a 1 1(1r;7l,.-f?7~oh11Qqe,1l ihof cf'l1di.on l)e 11/Jerl in 

!7.'Jf '!,1tru; P' /? "'- on.r;; ir->...IJ O./J n. cnlfe1ti.R {01t rleie.11.minin-9 lunc✓f·.i_on IH?ct:IU,✓-j e 

a vn.1u~ef 11 of rrlr; P.-1 cn.n f •e it/JPrl fo11. mo,1f pwi,no✓.,r,1-

No a.m.011.nt o fJ nume 11.i.crt. l rnn.nipulof/on cnn p11.orl11ce f ,~P un.rle 
rlp11 ✓-,_f n rltna o 1 iool uAe whi. ch mmr>,1 wU/, f/1p rli,11pcJ- r>>er>-
el7.i en.ce w(-fh mnn ulac.iu.JU.·.11fJ,, honrlli.n.g, anrl c.lo,1 e exnm/.n,::. ' 
rd.ion. ol 11.P.n /.i c., 1/J, l{ru.)ff:I Pdr;e o..f o nf .imum erlt;1e on r; l.('/J 

· n.,1 .fl1 r>1 1- 11.elrdP. Jo fun.cf...um. can 6e help ful , 1,u-1 J.4P 
O"J'?li...cidi..<1n. o P nrm.1]<?./.1 of r:>rir;e O..n.t].(e✓., ~ r!A.~n9rw,1li..c of 
I I b I ._. " , unc.f.i.o-n .iA, dt e,,1i, . . 11L-1R!f, · 

!1qai..n. u/J.i..nq ~oul.d ( 1071 a/! a. 11..e .f i>11.e.nce (Jo.i..nJ-, J am l1P...iJil1..i_ci i.nJ) ih e 

cAi.i.e11/a. o..f m.cule ol u.,:1e iv ,1i.mnl!f CJdl.i.n.q an./.-1e11.npi..n.9. Bid f/, p 

me/011 n.f.fen,fi.on. ol ihi.A rmi,ly.,1.i.,1 i.,1 on. J.he UJ(' r/./1, pnf.ie11n..11 n11orlucerl 

/,!t u.-1i.n.9 t he exne.11.i_menfn l 1l a/>e4 . . ,S-em~•n.ovf1q!;!,,- l;j mn. l-,p,1 a Ahwnq 

,11:rd.emenf a/Jord t he i.mnorda.n.r.P vi J.hi _,1 e11.i.Je11.ia .• 

Th 114 ,1 f 11rl,1 ol i11a cp,1 of wo11.h n.llow/.J U./J io .-1pe.al~ o.houi 
'1-.KC.i.en-f loo 1../) rmrl ih e/11.. , fu17-r.i.i.0M not CJ~nrl.Lt i.on.o I I II nnr1 

. . '· oon11..oxi.mnf~l y, (J_)J,_itJ P ·,1,; w.Lfh, i~e f11pc1loqi.c-rl me.ihorl, 
/mi maf.e.-1 1.__f (JV/.1/.J"-} le Jo exn.ln.ut ff, ,, nci.unl ·nd con.c11.e..i.e 
p1111.1Jo/.Je of <>.ad1 Joo I, a,1 U wn.-1 whe.n in 1Me. 
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) cl,oAP ilu:>/J e r:11Lf.e11ifr ,,Jn r> cifi.crJ.f /11_/011 ;(l, p nuru-YO/JP.. o! fe,1finq -· .., • . - - , cf· . 

f ,4P. lu1.nof/,r>/J-i./.J 11nJe11 CJ.>n/JJ.>-le11a;fi,on. lhe,1e 01i.Jr.:,11.£.o a11p Jh(' rln.Ja ,, 

1//'JPrl. io fp,,,f fhe !1!f'"'OJ,4e/.JU. Wi.. lm/wn (1r;7h,. c;~_t:;fl) rli,1a1--'1/JP.// ihP 

nni11.11P o fi rlrdrt. 

l )nfn rJflp_ ol1/.Ji11. ,cf. pr/ 1'11.nm ol,/.Jenvnfi.on.,,-., · ihnf 1'.A , ihr>.lf - · 
ru,_i/.JP /111.om ihP. r,11000/.Ji.f.i.on. iha.i J ,4p11p_ i.,1 ,,Jomr> c1mn/r:f/.on. 
/,p.fuwen a poni/cu !011 .,,wJ of 0l0 ,1r:>11't?erl. _r,he.n.1.JmPJW. nn.d a. 
concPi.v<'d. flc> ' I/JOn lo11 tl,()i.11. exi,1fe.nce. /)rdr1 r;11_p Jh11,1 
mnceniun.l. I!,!- o llQ nni.-;;er/ ph en.omen.a. • 

. . 
,1n o.fhP.11. wo11rl/J; J/10,1e 0/J/JP.flV(lii.on,1 11.elqvani io f/H:,_ 
nnono.<li.i-t~on/J ..• ru1P uolrded 111.om ihe. i.ofa./ fJO/J/Ji.lde. 
i.J,/011.m ,-f .Lon. con,tnmed i.n. ih <> o-✓1,1Pml)J aqe. lh_;__,,,, i../.J a 
c1u1c.Ln l ,1i<:>p l1ui one. :!ha,t .L,,_., olien. ove11loo/.,<'rl. 
Oli/.Jc11vnl1/p_ f11 n..ii:/.J Jo l,e c.1.Jmnan.er/ a11.e U./.Ju.r1Ll1r cho/.Jen. 
l,eca,.u,e. ihP,t/; a./1.e. f1Par

1i. f,l,f ,li./.Jiin.(Jui./.Jherl. l11om
0 

oihen/.J: 
i.l, ey a./1.e /.J<'lrlor3:. c.1m./.Jhwerl. n,,J .i.nle..11.l.oc~.Lng c1Jm.nonrni/.J 
ol n /111.l)fem. lhni. ././.J, "rli..n9no,1.Uc 11 h1.oi./-,1 n11e ,1er_; 11.<>gnie!I 
-fnom o}he..ll. 0l1,1e11.vr1hl.e. phem1'm.P...na. -

,1n.ihi_,1 f,ir<> of n.nol!//.J-l .. ,1 j/1e11p u rm exc.hrmoe /,,;>;fwem. h:;nhJ/,p_,1e,1 

an.rl daia anr.l ol1/.JPll.vr1Ji.onA. II pn11itc .. ul0Ji h!l..noikA..1_inI!11en.ceA wl,.i.d, 

ol'/'J r11va.fi..JJM a11P. c1m./.Ji.rle11er/. Jo /, e .i.rnno11..-fnnf, an ,-/ an.n l y_,,_.,i__,1 o 1 ,na11:f j c­

u/011.. drdo crm co1.1AP ihP ol' /.JPIIV<?ll fo 11elo11m11!0J p r,n h,100.f/,p./.J/..,1 Jo /,e_ 
,) . 

mo11.e 11 p_ J evnni lo .{/1 e o/7 "✓.Jp11.va.i..i.on,1. Ai n.-fo11.r1( 1"7 '<- I 7l) d.i./.Jc.11,1/Jp,1 

j-l1 i A a.i. /.JOmr> lPnf! fh: 

! If ench :i1mc .. i1111.e of ('Xplnininfl ol1/.J e11vn) ion_,,_., 111.om Jhe nJ1c 
011.r.ha('ol~,9i..co I ll.PO}llrl, we m/J/.J_.t_ r1:ue/J-l.i.on nne1v io tflhaJ­
vofl..i_ol,Je/.J OfJ<>ll rt:l .ivP .in .fl, e 0 •1.;:1f 01111 ol~,1('11v,d .Lon./.J 11.ele11.. 
nn 11. cx.n lo.n.oh,11.,,_ n11.ono/.li.ii..on m11/.Ji /,p 11. rv1,1on_r.,r-l in. fp11m/.J 
of' 11.P.lovr-,nce ,.i;J ~f/,p

1 

0./'J<?ll.<7.iion. o! .f,hP r.11lf11n.o l ·.,,,,1_,,_.,J()m 
11nrl.r 11. ,1f1Lrl11, ThP/.le ,.:11q11.m r,n.' ., ol 11.p ·lev nr.P f11.r>n.11pn,flu 
11.e,1,df i..n the morl.iltcnfton o/ 01Ut. nn.n.lui.i.ca l un~'...f/J onrl. 
J/,e rien.r>n o.U.vn. ol' .P1111Jhp11 n.n."a./f!i.ir.a l c~J-e9 011.i.r,/J, /;4; _,,_., 
p11.oce,.J11.11.e .i.n /JUlle..-1 .fl,<' exn ·7Mton. of 01111. hnmnl erlne o I' Jhe 
.nrt/'Ji , /.Jtnc.r> .Lf -fn.ci Li,frde/.J f ' () Jp /J fi.n.(J ofl p11opo/Ji.f i.on/J . 
{l/j_j-), :fho nccp__n.f.nnce of' (1 h11ooi/1p,-f_,ic_i)-rleril!c_;f_i.vP rn_p_fhorl 
1011 r1"no1,a oo lo'~ " anrl Jh,, ,1..,,-~' of a m11Jfi_,.-,lP-/.Ji-ri9e. ,1ci.Pn-
f i. l'.i..c Dfl.or.er.l1111e.-- -ol,,1e11..va.fi.on. On.fl ()pn.e11af.i_;,;r1 ' i;Jn., fo11.m­
uJ oii.on of exnlonaJ011.y flllO,no/Ji;fion.:-11 fr->/Jf.i.ng Jh e/lP a­
()rt.i.Mi Jh e a 11 r.h aeoloo i _Cfl_J rl.n.i-n- -i..i /,,., c.i,me.-1 evirl Pni 
J1,rd :fli e anrr ly;fi.-cal unL /-,1 <'mnlole.rl. .i.J1. ih<'. .i ... nJf.i.nl /Jione 
mn~! nof_ lie ve11.y llA<'l,, I r/11.11.i.n.r; :I P I; n.-1 I ,1Jn9p.,1 of fp/.Jf.­
i nf}. !lie /J().i/.J of r-i/1rnompn.n ~Plecf <'r/ !011 o/J,1e11vo fi .nn., 
!11.inn Jl1 r /nli.n.Lfe n.wn' f?.fl o! po,1,1~)-,Je ol, ,1r->11v fion,1, n.11e 
n.of mo/.Ji: ·,110 fi,f ,1 !1 lu rlplp_11mi.ne.,..I I, ,, Jl,e fo11mal /Ji11.11cf11.11.r-> 

_of Jhe n11.chapoloq/~nJ lirco11rl. i.f/Jplf'. On -f 1 P coni11.a.1u,, 
i/1 eit 011.e d.oia ui i.d, ,,,p mi1.,,.,f j.11,.,.,fiftr 0.,1 ll.Pj r>vrtni fo ih<:' 
no11Ji c.11Ir111. p11oro,,jU.Lon.,1 orlvn'n .. ced n_';,__;/_ (7_.,(J I.M P 11.1. / 1'011. 

h 11nof/1e/Ji../J i.r.AiiJ1.9 . 



___ <_ 

Th .,~/./ o.nn l_!//.Ji./.J of wen/I. 00.lfenn.,1 . on 11fil/;7iprl lln.k<>/.J L/.J ,1,fi)J 

1n L-f,1 i_nt:/-,~ni Px_nlonrt.forr.!t ,1lnqe/.J. /hpnr> ane. n.lmo,1f c<?nioi.n/!f monP 

rlo.J.o neiPvnnf to 1ddi-z:n.iion.ol rmnl,r✓.,lA J/, on i/10,1P i.ni;/:,.i.n fl,1-- /.Jner.i.li._Pri. ,, ' ( 

The Ln.Litn.l 11xMhht(J l,upoihe,,JiA, J/,nJ wp_r,n__ ()O.:l/enrv, n.np r1JMi/.Jieni 
. . ~.' 

rm.rl rl/,,Jf i.n.d in. n,p)o.Jion Jo u/.Je, hrt.,,J hP.en ,1;fn.J,-,rl in fe/Jinl, I e fon.m l,y 

limd.Inq U. i.o n. ✓-JpeO:/i.c /.Je.f o 1 ci.n.a1m-1ion.ce,,J. leAi/.J werr.e co11..1u.'pr/. 

o,d . unrlen ihe !Leid conr/iJi._on;,,j ol fh,-, 117I, /Jummen Li_vin.9 111tcheo.loqy 

Ftr.Jrl. 5d100J. The ,1oeci..meM wcn.e mlleci:erl nnrl lohclerl Po11. lnien 

nnol y/.JiA , .?nlonmn.1/on. uYI,,J n.r>r..1.,nrlerl. o.cc.1,n.rli.ng io o p1tPd°r>:fp r,m/nr>rl 

lon.mnJ(Collahon, 1".77/J :l.*7.-10). Tl,p_ /Jpeci.men/.l 11H?11e ,1fwlA> rl inLfi_olly 

wiJh rt.. 1nx honrl mnnnifi.e11__ onrl n..n.e 11.n.dennoi..n.o mir./10/.lCJJ,ni..c nnn. ,,,.,,,i.A. ·; d ,, ,r 

Fo11 thr>. ,,unp o/.Jp ol comm11ni,c.rd.i.on, /l,OP.r.i_,.,.,en/.J hnvp 1,,-,pn_ phofoqrr.n,..,herl. 

in. o. von.i Pill ol 111n11/.J i..n.ciwli.nn nhoiomi.C/l.O(Jlln.nh,r. 
( t ,"../ r • , rT 

T/,p 11pcoqn.i..,10/,/e 111('n11 fool, f/, p flonm ol po/.;/.J/, nnr! /.J f'7.rr.U .P/nhp 

/J rr1M on -/J, P erln r> n f -ti, P. , ,I i)i 7,pr/ .P/ nt>p,1. f),m11 r / I (} iv<> /l ,JP P; ,u'_I j nn/.J 
.,,. '$r,. \l 'r-' ,,,, {i-

(Jl h.1~n.rl,,., of 11,pon J ho.-1 n11e1C.JJn/.JiAiPrd 111/;f,h m11 o/,.,jpnv -,:fi ,,M( 
,.; 

ki.nJ o f f(J('f7 /t, (/ l,,011 i . .-1 CJ ln/J.i.rleni_rl -fo f,e •n1 r (fl/pn_rdion 
ofl/h p ,11111 1,, ce o 1 nn nn.filn r;f 0./1 11. ll_P/J,1l,t o.f 111.1:CJ.i...on 
J ,,11 in.n 11,,jP, Fivo f.:,;_n,.!/.) of u1p1111_ /IIP/1(' conAi~r/e.11e rl 
fo)(h i rm pr/: /Jmall c m roi_rl,, / lnonmr?ni/.J hnv r> 1,rr,n 

7;110·( ,n. l11om f/, r, eJn P of' ;f ' r /2lonr , IP. ·,vin.tJ 
/lPni_(',I) o 1 /J/1rr11n nirln e/.J r1n.rl no ,m_,-lpr/ !, ot/0111/.J 
n lonq f/ , p_ ioo / '/.J Prl.~e. 

(!, ) ( 11,1,1hPrl: /1 1/V/u l .ll/lP(llll"n !11..n,; men.-f:/J h r1ve !1110!,en o,d 
of f/, r_ ,1.fon.P , },-:, ,·,vi.nn o pi;/-Je.r-' /.Jlf/1.lo ce. 
( cJ i1l,11a.rl.r>rl: Si.11iJ,fir1n/.J a.nr vi/Ji/1/p on ,fhp ,11111 /oce ol 
i J, P /J fon.P. J ,ul, i rl• i ,,J /J/mpwh ,-, { /lmoofh prl. 

(d) 1/)oh/!hPrl: ,rm!.' 11 P11:1.. /.J/u.·.n!f, /.Jmoofhprl a11en on. il, r ,:,JnP 
011 /J 1111__fo r.P o..f i n r1 .<lionr>. - · 
(,, J No ne: no mncfl.o-1r1,p{c 1r1Pn.11 1A vi./.Ji./1le. 

/ 1/1,[p_n n, iv e./J n mon ,., C.1Jmp.lP.x de/.Jcnipfion ol 1nPtV1. w!1ich /,p 11Plo.fe,1 io 

hi...1 ex_n,:,11.inenio/ n c./ i·.1ili.PA(1971:77-79, C?;-;_<?7). /(n wl,,.,on(1rr7~_.105) 

1/./.J:l/.J a ✓1e-'li.. , ,,1 of p_x_nrr.J: er' /lo 10 erl li..J-.hic in nlemen-/ mor'i'lic,1_:{ion/.J 

o. ·Nen ,di /.i_ ,:.of i on. in nn o ,v,enr/i.x :lo h P.11 won!,, 7,4 P/.JP ,I n.,1i /1110 

/J , 11rnr:P✓1 op ·n fo ,1mo -f/_on 0./1.P mo11__e 9en,r>1ir1I in. n rr f,111e J/, nn. J /H? _nne./Jr>n;f 

onn /11/.Ji/l l1 ('cn11/J 0 -.fl, rr1 ri11e. no.f n_p,-1:f-nic-lPrl J o unmoJtf;, ,J r>.rlqr:>,1 01t- :fo 
. r r. .· '"J 

J/,e .,(l nme t.oo.l lunl? • 

. 111Prt1r; ni .,ir:>1·l o/1 f4p l~i.nrl,1 ol u;P0 /1. r/,..,P_inP,,/ l1 11 Oun.neU nnrl pO/J /.Ji/J.l!!­

o.n nr/rli..fional ,mp nlJ/10 1/gh. i,J i .-1 ,,., i ,ni)n/1. lo /,;/.J e/2i._- ,,wrl 1m11id!H fhe 



d --1-. j " _, ;,~f'-1Y>< th 
j y J<°" r, //~, f \ 

rl.i"Afi_n.cf../.vn /Je./Ju;; ihni. J.4p lnn'111e /_✓-, noi con.a,J.rla i /1 1.d f},<'. 11 e.,ml i 

oP l11 r1 r;fu11P /.n. hew-I.inn. (/11,do ? J ?.ho:fo9nr, >h,;1 a11p not ft<>J .,,. 

a.vo./ lrrl? I e 111hlcJi. ' -1how cn,,,,-,h er!., al?tr.aJrlerl, 011 no /.i_✓-,h er-I. F/ nJ,1 0 / wP.n11.. 

,1n. I n d no exan,,n I e.-1 o f tha. ou.u.JAed va11;__,,1.,1 we11.e nv;1or~l?/e in t /,p 
. ~ . 

011.i.o iJw.l ..1ample, r,lf/,ough many P.XCl.mplP./.J Cl/I(' avai_lah!e on 60✓.Ja.ii 

11Atch wa-,1 1MPrl .i.n ..1C11ap.<JUJ a 1-ww in p11.eta11.a-f.i._on /011. the. li.eJrl ,;1chool. 

B,d i_n l'.eepi.n.q w/i./1 i l>e on.r; oLng nni.u11.e ol' ihw nnn.l,1AiA , -7 u.,y,,I tum , 

ol .the unJMerl ,1pr>cimen./.J /011. ..1C.1t.apinq on. hanrl hone 111:"x.h ex.nmn le,1 0 1' .f), ;.✓-, 
ki.11d o l wen.11 IU-'.-1 11 l:f.tJ1.q . · 

'llppe'nrl.i.~ 1 !I · L ,1 · 1rl. qlWup' of-;' ,oho'i.0<.7 11. nphA' of, ~omr->. •,ol, Jhe r ..1pecimeM-~ · ,11 . ·, 

nlhe ' li.Mi o~e :i~ rt.H llllt'.UJ;r-1. Aheci..men. /hp_ da.11h li_ne.-1 we11e rl11.nwn on 

il,e llah.e-1 ,10 ihe11 would -1how un 111hrm t he !Jahe,1 wen<>. tr..eo111rle.rl on ,, 

a x. Pnox. m7ch.ine: ;fheAe a>nie,1 OAP. -1hown in a.r,penrlix R. Thi.A mei-h-

orl L/J n .1.Jimple wn,IJ vi tr..eco11..rl.Ln9. t he <7 11.<M-1 mo11.pholorJ !I- of ilie .f ln_l,e/J. 

The ,1r>conrl pn.qe of· npnendix 11 ,1'-4 a fiJn.he'/) ,d wn,1 ,,,1r,r/ Jo ,011.oce.,1,1 

vr>9e.Ja l, J e !/.l) r ll 1011 ma.1,tn(J ✓-,f11i.ru;;. • The pl1oio '-1 oi f/,e fop of Jh,, nr1(}P 

WP/1. e t nhen. /-1pfo11e Jhp P/al~e 11J(IA 11✓.,ed, :l),e cenl-r>n ni c.flfl1.P /J.', a vr>n.i.i_rJd 

vi_('I/} 0 .P i h n u1I Ii_ zc>d erloe: ii> e I lnh_p_ 'wh e I rl venf i._ cn.l I U, hu. L e -n i.n.(} ,., - . 
• • , r r i I ,._ 

nr;o./.n.,1f otl,e11 !ln,~p,1. i:Ae mo,1f rli..,11/.n.c:l.ive JJ1_rlir.aiLon o.f 11/!P 1011 

ih .J.. ,1 .f.Lof.e i/J l/1e 11r,,1 (rl11.e o . .f venef ,1I mo;tfp11 ad},r,on,ifl.{j fo ./J-,1 ,1,,11.foce. 

ThiJJ o/?,1envniLonAhoufrl ,111.r;oe,1.f ;f/1e po,1,,-,i_/1.i.//J-!! Jhnf a.11.ch ro loniAf,1 

(7_ fl(? 100.-1 /_nq r!n:ta /f ihe11 i_nrle/Jc.11..i.mi_naml,1, V}(7/.Jh j), pi,11_ n11.JJ.fod,1. 

7),;_,,, r o..1-1i.l1 i ltt!! h.nA l, e~n noted /,!! Sr>mPn:JVr 1qAI· : 21,) nn.rl. Son.nr>lr,lrl 

( 19f.?:0?). /h r, 1Jhi11rl. :nn9e .i.A ph.ofo'-1 of thP. !Jnh.e/1 II.P,r111P/',er/.ferl on 

fhp nexi iwo nnqe.,1 l,e. .Po11e J/,eu we nr>. 11,1pr/. The. li•.11./.lf of Jhe.;1p 1110..,(J 
f .. , ' 

11,1pr/ Jo orw ce,1,1 /?a.11k fon. mn.hi.110 a l,o,1lud; th r> 11P cDnni.,1a/, IP. wean 
' . , ; 

/?e/ng ol .fhe d,.i._ppLnr; fJlne o /! !11..orf11.11 ; In I? Pn.rl i...no. . d 

11/Jerl 1.o ,1eprutoie f lr>.,1,4 ln_om Jhe ,1hi.-11 o! n. rl.ee11. h/rle ~ 

The oi.h e11. 11)(7 ,-1 

ft.,, erlne f)/ 
, _; 

ihi.,1 nl1ofon11nnh·. 
, ,' , . 

The nr> .i.,1 el,10 a <lmn.l) nmounf ol rli/.,nn.i.n.r; 11.p,1,dtJJ1(J f11..om .f11..oc.l11ne 

i.n. /?p_m//nq. /hp 11e,1.f of f/1 e pl1 oi.0 1,1 we11e irif.en th110,lgl, n ~r:rnm 

l Pn/.Je 111 1~.r/1 f ,h r> en.! i.11e p.Lcl11.11.e. CJ.JVPll..Ull] one c.en.1i1.ri('f p_11; fh e h11.,;1i 

of J .hp_,1e ,1/w1m'.n9 po.11.i. of' n ,1r·_n.Jr> . The .P/Mi o P f !.. eAe (ih'? ,1/.x.fh 

flone) 1110/.J u,1Prl 1011. .f11.immfrv7 ,1mo /l (1 nnnc/1.r> ,1 of'! ,1n_nlin9..1 . T/,/./.J .P/ahp 

p-x,/2{/-,/f ,1 100th ;f/,e con.c,0.i.rloJ anrl l1 e_nrlin9 i!lfW/.J ol rl,,1:ppin.9 . The 

cenie11 ,Jhoto 1011 i.h e 11 p_,1.f of i/1eAe L/J a v Pnfi. crd v.i.e1JJ or t he erlqe .• 



-; ) -f j ( -I I n I n ,· n I, ·1h ) n n r, n I (} J.(} ' . A ( ) p n f / . /,,, L' . A". rl . , p n.Px✓ • -,,y1 _,,n_q e/.) A<>VPn. ,, nr. ,._ .,, ·. < ,. '"I A o , . v,..-

-1 j j/ h a 1 -/ h,, t''J<'. o..n i A f/-, P chi. •~_.nin_n f ,,.,n <> IH?/.JII I fi.n.£J, . o cu . -, no,,;7 a. no .nrt.. ".C ,. •~1 . 

fnom f,pnrl.wq. 1/u~ npx.,-{ iwo wPne Luj('rl, Ion ptl.OCP/.J/.Ji...rtg lw.11.h, rm J 

Jh.P t1w n11. nnlfenn../.J 0.11.P _;/)1e chiprii..n.g l yne n<>/.J11lit'.n-9 l'nom l)enrli__ ,1r7. 

Th,, la./.Ji /Jh.o.fonn (lph. i_,1 of a. l!al~e i hni 11)(]1, u.,1erl :fo mi 1 1rr1✓.1/.J l'-1,u~r, f ) 
l.! a.q J roll. the Jhni.c/1in.q !011. oun ./.J)1ellrn.. I hP wPan. prdlenM on Jh .u 

flahe o.n. e mmp /,,(_·_ca.J.erl. /, y, Jh.e 11.rL!f./J on.. ma.ttgi..n.oJ !i./.J/.JIJ/1.P/.J w/1.i..ch 11.P/.Jul;f 

i.n on. erl n e wilh va11J...r>rl i:h ichne./J/.J o.nrl iJi r 1./.J va.11ierl. 11 e/.Ji../.Ji:.a.n.ce io I n..aclll/1.e. ,, 

llie wer1.11 rx1He11.n./J /JP om fo /,e J ,4e ,1nme rh-'->,_ni.n.g n,1 Jl,e 11r>--11di. of' f,enrl.i.ng. 

T/1.i.-1 rmaly.,1u mil-1 Ion. fe,,1ii.n.q ihe h!f-poihe--1.i.A( i.hai. wea.11 pai.iviM 

n11e c1.m./Ji../.den.i. an.rl rl.i..-11/J? c..:l. in. 11.eloJ.i..on Jo U./.l P 1 n9ni.Mf n. I- orly ol 

rlaia. /hp c11.i...Ji.cn.l flocJ011.<l l o he i..n.volverl ,~n. Jl,.i../J c1.nn./1,1Ai../J wene 

Jhe wea11. p 0 Jf Pl1M 11. e,1uJiin7 l'n.om 11/JP, Jl,e inoJe of 11/Je-ei.il1e11. c111Ji.n.q 

on /.Jc.110.pi.n9, i/1e mnfen.i.a.l ihe iool/J we11.e U/Jed on, anrl i.he on-9/e of 

J)1e wonl-,i_n-9 erl9e. ,1 fowvl ihni: wUh.i.n !he limi".:f/.J ol ihi./.J (lNJ./11/J .i../J 

l hene a11e CJ.JMi/.J fe.n.i: 11.elnfioMl1i..p,1 l1e.J:11,een fa.don.A whic}, /.JIJQ(JP/.JJ 

j-/, · f t l, e hwofhP/.J,(_/.J r,nn .i.n 9enenn./ 1 ,., fenfn.1:/.vply accenJerl. Rui: 

11nrle11. 0J/1r>11. c:i:ncumAf:a.ncP./.J dl.h.eti ,hi.d.011../.J mLr;hi _ <)(~Ve rl.tlfe.nenf 11e/.Ju lf/.J, 

rm.rl. even. J/1e p11 p,1en'.i ex_rwni.men.ia.l /.Jii.wdi.on mi.qhf !earl fo rl..i_flen.e. v 

c.onclu./.li.oM wr.,n.e oihe11. l'o c.J:011./.J fo 1,e con.<li,.le11.erl. 

The 11.elrd/on./.Jh.i.n/.J whid1 ,:/ 0/1/.Je.nvr>d wen.e heiwePn. J-/1e f: fnP of 

U/.JP awl Jl1e. i ype rmr/. i hP flj-" P o! fJoJ•e /.JCrlll./.J pn.orlucPrl. on J /1<! Prl.(J e 

of Jiu, iool./.J. Th.i.,1 .i./.J ll, r> leo./Ji CJ.}n.,1wienf of ihe 11e la.fi.on.<ll, i.n-1, 

no/.J/.J/.lli11 rlue l o ii,e l a c1, of 0l1/.Je11.vaiion/J. Thi./.J 11el,rf:i<;Mhi.n i./.J al/Jo 

rle.-wwl,,n;f unon. ofll(>/1. I •cio11..,1, Fo11. i.n/.Ji-a.n.ce /.JcA onuu; on. /.Jo.ff mn.ien.ia.J 

.-1uch O.<l ,,;e.t ·- rlr,e.11 /?.irle o 1:fen. rl.oe/.J n.id 11e/.J11 If i.r1. I Jahe /.Jr.nn/.J a.i n U 
on. l I n1•p /.J w.i.J:!, ,1-( ec p erlg e n.ng Jp /.J, !,, d Jo e /.J II e.,;,u If , . .n. f l rzhe /.JC(l,11./J 

on. nahP/J 1u.i.Jl1 lot1J e '1oe onq 1 e/.J. Tl, i_,1 c.an a.1 /.JO /,p f 11u1? Pon c,d!/ mg. 
R,d. n i.ven a lim.i..J:-.pr/ /.Jef of c.i.11cum.<lin.n.cP/.J , /.JC/1.n.'li.n.q 11. e/J11.IJ,1 rn. 

ilu, CIUl/.J!, i..ru1 iy,ne o.f wean.. ,nrd.fe11n w)ii..ch c.nn. h) .<l<i ·- ln''- : Je/.JC11il1 P.rl n/.J 

,1:fp_p l / ,,ke, '/.Jcrtn./.J . The/.Je cnn /, p d)../J)i.n.qui./.J/ierl oil1e11. flfo. 1"'<" /.Jcn.11../J i.n 

that J.h py 011.iqiJ1.ofp_ nea11 the erlqe ol ihe. hwl. nnrl ca.11.11. !!- rlown ihe erlge 

only a. /Jh o11f rl i.,1Jonr.e awl fp_nmJ.'.nrde rd rr/Jo1d f7(! 'rlr>(Jl1Pe/.J .fo ff-.e. .focr> 

of :f/, p JJ_(a},p_ nnrl n.o.l i..n 0, /'Jmooil, f.eni.l1e11 .f pnmin.r,_f.i_,m. 11//.Jo )he /e.4-

mi.n !'_fi.on ol .fl, p,1e f lr,1,p_ /.Jca.11,1 i.<l /.l,~_uo11prl ol.1 n,dl•e11 Jhnf 110,mrlr,rl. 

l lnofhpn c}1n11.nc.feni ,1iLc o,:1--1oc.i J p_rl u·i.lh ,1c11.n.pi..n1 i_,1 f/,,,,t n./.1 Jhp fj ,,hp 

✓.1 cr,n,1 one on :fl,e /.J --,me· ,1 LJP of fhe erlr1e of :f1·e fool ;P ·/ 1,e /.Jc.nnni.n.q 



11v1,;1 Jone u1 J ,4p ,1omp r/inPc fio n. Th<' Plo/2 p -1C<lll/.J rt.11e on ff,p ,1i r/p 

11,l,i_ c)1 i ,1 / 11 --, i hno, rlunin g Jhp_ /JC//a,ninq mofion. 

Tiu, it;nc o ,/! l/o 1,e /Jr.011/.J c/10 fo c;feni,,if ic of I I, P cJJf 1 iJ1IJ '"'of t~m 

onr> rvr i.ie rl;JJJenerd !nom i-/1 0 /JP. n<?/J11liinr; Pnom U/.) l~nq n ,1r,nnn/nfJ m•dinn. 

T!1r1; q en.ena 11:,r o c c_un_ on I ofh . /Ji,Jr?/J o! fl, r> (',-l()e rmr! 011.,,i 0 i n.nfp Pn11., 

!,elm!! .f,½p erinp rm_J 011i,o,iJude 11r>.lo.,.fi.11ql11 10/, /1plo1n .f t'. e er1r; P of ;fl,p Plr,l,p 
r: ·. 

on. onr> ,(l (_r/p (7nrl cnn11 _1 1 ovpn l o .f/, p of},<:'11. ,1i_r!e fo o lenminn,;/i, nn n.of 
,. 

Pr,17. !Jr> lom Jl,r, I r>vr> J 111f•p11 p i ,f on_iq ,~n.,..,ferl. T~/,1 Ar>Pm/J .:fo IH2 . .fl, p nr>,111/f 

of fn ncfune in. /,,,nJinq /l!h Pn P fhr> r>Jne ol :fl1P f/nJ'e :fool t.A n,nl, pr/rlpr/ ln. 

j/,p mofpnio l l,r? inq od •I)(! Annp,1 olf 11Jt•pn. f/7p_ lloJ,p i,1 ,ftL'l~,fp,/. / In 

i..n.le11., P,,:,i/_,n.n d, n11nrie11.L1li c l.h f rlevelop,1 on. ,1ome f/,,.,J,p,,,., 11,,1erl Pon 
r/ . 

c;diin.g .;,,,., :fh ni.. ,:fl, p,~/ rlr vefon a ,1nwU_he prl~7 e rlu11/n 9 uAe . f!Jhr,n fmo 

on mon e uAr>.-wcn.n-.1' l 0 l1 e/J nne nemovpr/ n_pxf fo eo c/, ofh Pll /.Jh nnn rw.ah/J 

nnP /p_.ff l1eiwcr,n f.he. t/ohe. ,1cnn,1. Thi.<l ,1p11ve/l Jhe l,mciion. of 11e­

/l!, 0 11.n en-in9 i)1e et19p rlu11in9 tMe 110 Jo a po/.nf wl1.PnP t./,p erl9e l)ecomeA 

,1f nFI <' ar, r/. du U. 
Th -en,, i,,1 a. 11.,r,.l.o.fion. /,efwe.en. i.hr> l ype of wpon p -dfr11.n,1 onrl. J/,e 

lrn11.dnP/J/J of J./-ie mn..:fe. r, 1".r1l f.1,c i.ool i./.J oei.n.9 u,,1 erl on.. Thi .<l can /,p /.Jef?n 

w/7(-?n cJjrn,nu11in.g uli./i. ,~pr/ f/ rz/-, p,1 J:/,n..:f 111p11e 11,1er/ on /,;_rle.,1 fo f/,o,1p u..,r<er/ 

on. l~onr, 011 n.n;( I e11.. ,1 ,1aw no pol).,,-,h on. f ool,1 ,nilh lnnq e on ,1mnJ I r>''ne 

a ,·.•r; lp,111ien u,1erl on /,one on, nn,f/P11.- r11]nLn f hPII.P i,1 onl y, n li.mi_.lrrl 

nmo11rd ol rlrdn rr voiln/11e Ln f.hiA ,1 ,,nzn/p Pon tfJ<Jn_/-. on. l1on.r> rJ11 nn;flr>n, 
I 

?oli.,1h .J.../.J ch 0/1./ 1CT(' ll.i,,1f.i,c of' tl/.Je on .<lolfe11. m-rfpni..n l,1 ! ,P. CJ2U.r1 e i,i. OCC..Ull,1 

on 11.ft l .L:;.erl /lJ ,,he/.J 111i.J h ro1h lalU) P nnrl ,1mal l erlge rm.q /p,,,,,, rmr/ Pon 

l,ofh cJdf in 9 nnrl ,,,.,cnnf 1i.n.q. 

ThPne i_,1 nl/Jo n. npJn.U.on helween fhe omou.n.:f ol wer,n n.nr! fl,e. 

ar1.9, I e ol i./2e. uhiL --;; crl erlqe. Thi.A .(.~ olwiou,1 wh en. the nelniion. 

/,efJJJeen. edge nn(J I e. onrl ,1.fnen.gf.h i_,1 CJ.JMirlened: n. wpah prlqe u;i) J l,17.po/... 

m<Jlle o.ffen on.rl J!,,l/J rliApla:; mo11.e wea.11.. Thi,1 i..,n.rl.i__cof e,1 llw.i wea11. ,w1,ffe11ntj 

in fhe lo11m of !'l.nhe /JCflil./J on I.he fool',1 edge C/m /Je rJ/J mucP a !un.cfion 

of i..h..a..t e.rlqe n✓.:, J/if' moi.vu:.nJ ihe f.ool 1w.,1 ll/Jed on _on ihe wa:J- ii. wo,1 

11,,1 ed. Thi,1 -'~ an h nr)oMon.:f CJJM/Aena;fLon. when nJ--fem.pfing .to rlefen_mi_n.e 

i..he 11/.Je. ol oro {mnl.emenf. f 11.om ,tl1e weoA ex.hi.hJ..J.erl on. il.,1 edne. The.ne 
- I rl 

mu:; l, e l)O/JJ~C rlin9no,1fir. 11.,e .lrd i..oMhJ.p ,1 l1efween JooJ. u,,1e an.rl. we.n.11.. pn,J-ien.M 

wlich c -m !Je. ol)/.J cu11.,ed ' ln r ,11.1.ch ,~rd envPeni..nq frLdo11. ,,1 . 
. f ' .... 



I -

,f/1e 17..e/.Jul.f.,1 of ,th.i,,1 .1nrd !!-4-'-A. .1i iA al,1(J n.of l,nown iv wh oi exJerd 

t he Lnf..e.17.a:cJ:i..on. or7/JnQ j-l, e f'acJ.017.A ()(;.i.n.g c1Jn.,1,i__rlpne,! mffuencerl f he 

ne,,,Ju I! /.J, To mnPe jl, <'"1<". 11,e/.)1; l_f /J mcJ/7. e r.1.mchu,.i_ve Lf 1111 .U (7 e n Pce,14rrn ;I 

rlev.i..,1e fp,1f ,1 iv exp./017.e i he rleli..cien.c.i.('A of fh e p11p,1rn,i rm.r1 l:;/Ji..A . 

. !Ji i_,,,J hooerl iho.f each ,,J11c.c:e.,1,1i_ve i:e-1ii.n9 wi 1.1 poi.n.f lo nPw irle.0,1 

0/1011.i ih (' 11,p i rd_,i_on,1/ii.p l1eiween iool. 11:fiJi-7roJ-ion anrl weo.11. poi/e17.n.,1 . 

T h.e 01te.Aeni rl.i./.) r.uA/J.i.on ,i__,1 ho . .-1.ed on i..ncJJmnl ei.e rloi:.a, rm.A ; ncom,,j 
I 

,nleJ:.p an.a l1,,1i/J of :ff.p ,Io la i/1,d .1'__,1 a.vni.Jo/,le. ,1n n wonrl /;f L,,-, frt-
<' 

c.omrdeie. ~ 11! U .i../J l10,ned :lha.i ihe 1711e--11.i..on.,1 1w,i~.,1ed ;_fl n.oi Jhe Jen:f rd-

iv<! /7. (!/) 11(//.l wi_J I !1 e ci (' l1 enelu io expenimpnJ-r1 I rma l y.A.i./.J of fool 

1di li.xo✓f ion. 
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