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. 8l'lO'Uter poqp. riD fta1 ~ Ill .. ntgftttlt.IP 

~. ~ .. obtait-.d. no. ....... ~ 
oppodte at.aea ~ tlbS.oh CODIIaW ot tbe 6 :18161 bade 

~tt·· or tbe ••• ._.. ·or bMlc ~- 1n tbe w.t,_.. 
plOt; s.e .. p1ota ot 6 ,.._ a a Jdl.. 1lhere the 6 J8ftl8 

e1wlp ~ .. ~ ot. baa1o plot ( .... Ia 

J10t .a. of elz 1 .Jaftl b8dc wJ4h) Md D . ie b 

ruttJer ar baeJo w1c1t1ae (1..e. ._ .. ,,.~ ot 'bMlc plot. 

111 tbe ulUlate plot), aU 8898 aJrafler ~- ot 

ftdatice. Apln wJtb plots fill 12 ,_.,. In ~ (l.a. 

-.:o..a or.,~ tmlta o~ ., ,......,. a1~ there 

waa • rerilwt!on ~ p1ota ot ' ,.._ Sa ~ tbae 

.. ~., ~- .. wJ.Ath ~-·«. 

!'bla ... -- In tl .. ....,.:1 a-. ot • plot 6p ,... 

.._.taatd td.tb marraaafJW p.. ftd.e woul4 tna1cate that 

8011 ~t.v .. at.tect.t.rw the ooettlolent ot 

.....set1oD, but tbe -.10t'J.\7 ot tN.a ~ a1fta&\r ~ 

~. b8 ellldDilU.. the dttt"e.reDC.* ~Wit 8DIIl 

CIOlmna. <me Ja ~ore f'OI'Oiel to coac1.d1e that tbe 
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•aoalat!on at ._..,.we Sn c.'~Dtte· ptOalmttv ~­

ot MSOCiatf.cm ot .u la'tllltor Sa aleo qolte hip. 

In otber .... .. ~ ~~ tenle to - patd\v lD 

, ... ~ .-a thaQab .u t.1.t.Ll . ... be ftdrlp 

~ 

l':bia poiDt Sa c1Ut'lcult. to wpaat~ 8111 e1eO 9l!q 

4lft1oult to ~. It ba4 Odgl~ beeD ~t 

t.ba\ Y.SJawu sr-a .,....ala be cme o~ 4be moat unUbm ot 

.. paetllaN CI'Opt c1ealt wJ.tb tor tllo ~--- Ill v. . 
tb"at p.1.aae t t ~ been atatetl ttat a. NOte ot v.nq,u. 

....,. c:.n J*»tl"ate to ~ .,..... Ia the .u. 
Penll.ft {195)) ~ that the ~ oan ftldtloe b t"bat 

.., teet r4 aoU to ..Utlng poSat ~ - ...... 

Wl.tlh .uch a 1.ezBe ·wlwe ot aotl. a~tl'lanta aWa.U.able to 

ttae pl.aDta oae ...td apect a ~ .-tb. Peret.n 

al8o ~. bowie••· that Obll' about 10 .... ~ ot tle 

I'OOta (1" 'IOlule) p~Mt:ftlte 'belAM 5 t\let~ ana .q .J pc 

«**t t.1e1w 1 '-"· 111 1!14te. tha'e.fbl'o. or v. JIOOta 

W,. eble to rec1oce· 1:he eoU t.o wl.ltlzta poiDt to a &!Jptb 

Oft 1G teet, lt Sa FOMJhle that __. tbe NOta b the top 

'• t'eet can eft'acU'Vel,- au.a. avatleble 11ater 8b4 

raa.tdeta. It tbel.ron ~ the pdnt ..._, .,_. 
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~.., 'aotl.w. ~.the-~­

.....,.......,. .. •!N.,............ -latenl 
. 

....... . .... ..... W:d to .... . 

............. ................. tbd .... 

.. ~ ID lateze1 1110 i: . I -. 

. . 
'ltMV - ... ·- ....walAI ..... ..,...... . that Ia . 

. . 
: 11l1h XU:.,. ...... , lltiQe ot~~~e •••·· ta et•tl• Wtata. 

tiY-' ll'ltit ... a ·...-&1411•-•ta ...... !tU 
. . .. ---·~ooc.t.dW~ .... 

... ... to ~l .the PI I bet* · lliFJIIP'at• ..,.,eJ .... 
, . . ' 

. . . ••••a Ia .._ e.;ed1 ·ntt. - ·Ulqra .- Sa-~ 
,-;, 

.... ..-lhta_..rr)lr.......__. ,... • ._ 
• II ·~ 

~ 1lll6llh atartla ... 1 .. , 1111' ..satatA-- IIMJBI1a4 ita ·' 
. 

J-a. ....... Dliii ..... 111P Ia ... 51 I ••f/1 
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_l_. .... ahal ........ 
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·-· ... VIal <• .... Ifill ..... wa.s_ ........ ....u. 
ta~ID) ... 11t ... l$ll·u-- llltWout.-

. ' 



. - 91 • 

~ TWo aU. 111 81!1q)le plot were uae4 to estimate 

. ~~ Oba \188 .,. Z 1•1a.e Mid tbe other .._ ...,. X J• • 

!he o:wftalen~ ot ...-taU. obta1ned lbr •Umatee ~ 

per eeD' nepoctl-- 1ft .. tint tl-lal. At'1lw 6 s-Jo& 

~ 1S _,.. ~"' u · ...... tbe ~ ...,.,., 

- )5.1 per oeat ID! :SJ.,..6 ~ a.t. A aecancl trial 

on the ... &'lea gue ,,_,. per OIDt tml 17.9 1*' ~ tar 

the ooef'ftoleata 01 ~ til the - ........ ot tbe 

.. tt.nel ~ ...... .,..soa (11 21 _.,.. -. steen. 

n.e ttatu:- lntV.cate the lalp 'tlll'latilorl to be Gll*ltel. 

dth Ulqu sa-a. 

~ eqtaUoaw p~ tbe NlatSonlblp ••••m 
~ ot vario.Uaa and plot a. fer tbl ... 

id\llhl ou.ta...,. the tetall:n .. &Dt.tomltq trlal---
-.<c_> •1-'A2 • G.a.Jas(s) 

Jea<c;al • 1. m - o.~'· 1c11c<a> 
q(Oa) • 1.091 • 0.16 Jl)g{x) 

.. lq&(c.> • 1.51.2- o.lBliDB(&) 



· · !"! -

l"eDUlt t'lem the firat ct4 Sa ..xtiatea with a Mal_. 

•~ en'OI' tban either ot ibe ·...,""ltS eu.ta. !'be 

.,_ IIIO)D:1 and tbt.r4 cute can be ardtted M tho ~ 

- low; the ~ cut then eLwe a "'Sn!Pun a!at ot 

abo\lt '-20 eqaDt ,.... aDd the total a adf:IIIIB aiao 1'4 

lllJOut 6.600 aqat'e ,....... 1.-. ..... lj acne. Ae .. 

t'olmer le ·oMelued traa oaJ..v one aut b l'fJIIUlt 1111111 bw 

ndueacll•• ..,_ one ~ ftl.Y O:.N on tbe ,.-ult Cbtallwl 

,.. .. total. flare eedn. btl ... ' .. nault ill ... 
. - . 

caiM ._ be male.u,... bec.w .. tt Sa -..... to 

~ lll•Uanetea NBI.....a. _,au.aaa. ~ 

toMJCitle~ 1'he.-lta~Wa~tld'e 

~ON imnncltw-. tJtlt ~ .,... ..... bt ata 

.. t\artMr ~· Qft autt-ber alto la tnalcat.ea. -.. 
a BIOi~ J.ali&W a!se or beldo ~ So on.r to ~ tbe .. 

• bette' eetioate ~ plot .... u b ~- .. 

~. a.o .... ~t ~ "":J.kvJ'u ...... UOt.1l4 

~ .utzu - ,., l-ae ~ U aqr NlSebJe o:mclwloN 

ue to be ..,._ .a ._. ~ the u.e ot thle erop Ia 



.,.Sltle to ~ . ..U~tM ot the~ lfl tba 
' ' 

ftdl'liii"GB ~aD. \'be ..... Cit U. oaettJ.oieftte tilt 

.dation torr .... - .... ot plot U8ld .. )2.0 .. 

19.0 per -- ,.. 1.017 - 15 ..... 1lar6l r-.:ectt~ • 

., ~tutt.zw ill equatian •• 

Je&el4Dl.SCS 

.. • • o.u 
• • • ~ • 1.508 - o.u l8ta 

ttw 1"481"• •Son ~ncs ... a. 1e 1n _, .oJ~Me ....,... 

14th tt4118 fouatl bUn the ~-taU~. n. tda 01 

plot --· • lO 1*" ... CIC)ettiolet ot val"iat ioa would 

tt.'.l be about ta.72 eqUift ,..... wblcll s. lr;. ~ 

·--"' with tbat obWneCi. tJrGm ti;e f1nt au.t. 

- .. llll'alr -.vle plot Ia )d--.. ht ,.. the 

tt sa ..t r~ble tbenltote to u.t~J.•• 

• ftla~ tJI tbe tolm slw. iD ........ (8). ,.... 

,_,..trat.e oaoe apia the l~K~ftw.tt....- bdt..._. ot .. 



.... 

,. ~ ol .. Jh1da tnm .. beato p1eta 

Ill the f1ftt eDt ,...... 'Val-. Ill OdO a\ .O.SI ftW-.,_ d 

~· 1be tSnt ol u.e la.,. ~ cU.tt...t 



fWaa . ..,. bat the eeoor:d a.. ~ a llat-toollll4 

arrve. The ll'n&llflat p»t. ll*W '~alt., ol '\ and 1z 
1lbiclb did an au~r. ~ tftm ~ .. ODD 

baviJW aimel'le'IOM 1 ,.S. a 18 ,... ta the ~ cat 

both ....... 8a .... ~~ podtt.-. ~ .. 

•••. u.t plDt -~ • ~ a.trtbuU. he4 ~0111 

ot l ,.. z l6 ,-.. !be mmall9 tJJt .. atatd.btlt:.tolll 

~ the tb1ld CQt aDd tbe ~ - ..,. tested. 

.. ~ J'le14e obt.et.z:lld. ... 5.85 .,. .. , '-15 

~ .a 1.56 so•• 4117 mat_. .,_ ~ plot .ftDI 

..- or b fl•t ..._ --. ...s tht c-.n toW JMJa 

.. U..77 ~ - =at-.. the aee.n total la .. tbe 

_. aa h tGtal e1 ._ meee iD UWt oaee. a. to ·the 

cl11>f ..... 1ft the ......... til bade plota ....SJable b' 

__..,neti.CD. !'he etal3daft\ dllde.t:lone ~ ._ 1.88 

~ .. l..JO pOtDIB, 0.74- pOnD,_ alld ).58 poulllta ..,_,... 

t.wJr, betON • ~ betlr••) . ..,.. ana~ 

... ~~~---~the 

.~ a.ma~ .,.. l'ellwec1 • 1..52 porD4e. o.9G 
pdl&l, 0.57 '* .. eat 2.-«». , ..... ftlilf~· . t1td.lw 

tbeee wltllllll fW tbe ~ a.wtat1oaa 111 the !IXSI:vt6Jal 

ode abd b WW.~ 8114 edlatitattrw ID eq.._ (17), 
I 



the.......,~~ ObtaSNiwen 0.7.J 

... 0.23 'beltole .. af'tiW 'Vllriatloa beti •• }. .... ,..a 

colasa ,.. "••tel. ftw Ia. valw flit tbo J.at • 1IDt114 

..,_t tbat a cwW.n ~ ~ ftC1uD\f.oD Sa tile 

~ ot val!'latlali .. to be ~ fb!e ·a!ll 'be 

...-n ill Ita· :r.a. 

Apln the~ 'JJrw1" ftla~ ..,_ 

Jll8(c_> ...a ~~at.> ia a.m......,. u. ,.,.uana 

....... tlda~--

-.to_> • 1.llo9 • 0.16 ltla(s) 

Joa<c_> • 1.119 .. o.a.lcs(z) 

lds(c.J • Lm .. o.az Jaa<-> 
ani 10a<"al • US6 • 0.26 lcw(s) 

n..e f'cur l..l.ra. .. ebMlt.D .. tt.aaN 'but .. -"-1 

oaetHct.eota ot ....sation obtet.nll .S.tb dl.fr..- pJ8t 

-- lD the tbat tid 8IIOOilll -- .... - olaee ·that 

OlllJ' ttJe m•me .tiJI8 ~teA. U... Ia apln • 

ata~ ~~be-.,.,. tbt .I'C@Ie•ld• 

~-- of ...... IDU.~ o.da. ~ tbeae 

...-.~ lbe ..u.w .tnt.., ,..._ or .PlD' _._, ~. 

to. s. aaa. 9.8 .. r-*'w3J'• ,_,. s. tba1efltft a 
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·' 
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4.7 . i!AlM :nan 
Die~ .... Bl,.._ poua- fl the ... 

... al ......,.. - the ,.,..... f/1 .. otbW -.t.tonll9 

tfta118. :!~Qbt p:Maa'll!f 0£ ...- - eoa bJioedcMt o.w 

.. -- - ~tb _..u ~ • ..a cut. -.e t.etaen -
18th 1ft\ 19th AVguat. 1~ ..,... hellw3 ~ ~ Gil 

25tb ... a)tb Octobe 195ft. belton .. ...,.... ntt.M -

... .a Oft 12th - Jt.,tb 3 .. ..., 1955 .• .n.. WI!V pocllt 

llbc:ri ndba. !be 4le~ ot .. ,...,. fJI .. 

..... plOta ot tbe .fha cut did mt MtfW ~ 

ftO:ll•~~ h~ol,..,~ 

obt6tDIJ4 - .0.16 S'JI! -o.,-. ftll8,l,."eetitel.Y~ "'-

~., tM ,sew. Ia .... :Wid ODt ~ 

&altliid ......_. ~ tbe value Oil'&-.. td..,U~ 
poet.Uw lJ:IOt.catliW a Ia tbe ~ at • ~ 

,_.. thlli .. ..... st.t.a-~a.. to a. .... 

lf.r14taUoe with -.. :a.~. _. .POMSWir a tNDaated 

lm'clla1 4t.etrllatt.ca <- Ha14. 191.9) 1I)QJ4 haw ~ 

teetet . ..___ It vee telt tbat tie 1IDe fill S...U.. 

pUan wou14 aot be pot l:tlble. !be .-n.t plo~ ~ 
.. ·~ DDt 4tiTer.bw .S&Qtftce\l.v . ... hl4 



•100• 

...,mw J ,ea. a J8 ,a.. • b tbl1d out .­

~ted that the ..., Um1 taUorla Sl1 :Ptl4 .,. ~t 

1ft a tnnoated ~ ~ 

!be ~am ~ ., 6%7 •tw ... bwt.c pJ.ot rr. 
tbt three •te ....., 4-5'. r4lJilla, 04 pcMdt, .a 1.(1.) 

....... ~. ~ ~ b 'ftll"latloft 

betliSI!.l ..,_ anil _...., the a~. &.nrlati.otJe of the 

~ wn l.U J*D1a, 0.57 ·~• ... , _ el O.l9 ~ 
. . 

1M man ,telA ~ t.io plot. 1Pl\e'l tota1a ,.... ~ 

..... 6.t.7 ~. 1114 tba -~ aevt.aU.-. bet-. .a 
e.tter el~ c1!f'fereDCe~~ --·.,.,. IID4.C'lltzat 

...., 1.78 poalla d 1.19 potllll18 awei.Uw.Jr • 

. u.t.a:c t._ ~ tar b at~ a.wtaticlla f/1 

the illll ....... --. tb8 1la1Jiell - ....... ODiftl1&tiGD: 

oeettlol.ta ~ .. ~ --tlcm (17) .... o.:u. -
..Q.05, Ware aDI!l ettel' ~ ftd~ -----

._ __, aol-.. n.. ta ~ UfiUe Nlool&U. 

betz-nn h 7WiJa ~ tbt ~ cata. .-4. aaaa ~ 

1a ._~or~ cat • .,.,. ... . ...., tota1a 

.. m.Qilalnd. !bla :ta . .,_ ID. ,._. L,. 
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Aplr1 tbe ~ llaear ala~ ... t Ill •••tee. 
.at ......... ~ thta ~ *"' .. 
ibiU.~ -- .. tbl total .. 

J.ac('\t) • 1.J'A • o.a J.oc<a:J. 
-<e_> • J.."-1 • o.as J.oa(a) · 

los(cJ 0 1 .... o.2.J ~.a) 

-' lea<o.l • 1.. • o.lO ~{z) 

n.. ~ ~ ... , • .., olnll. 1114 ... 

.. ,~110~~~.., 
obtalulld tor the ....., Sa.\1~ .... a-

-·-- the eatbted ............. ol plDt ... ~ 
)82, a.;a... 8Dl 9.1 ~ un.tte fie 6 ·~ J~ It Ia 

..W.t that a.. -..:t.1 en1 tld.a'l cute fJA'ftl too J.o. a . 

71el4 to ptt .. ftllab1J.l. Oft the •"'-tea ttl p14it 

...... Jl tbo tsftt e1't ~ Ia .,..iiknA. tho mintlaa 

..... ol plot oouW De eboat 255 ~ .,.... JB 

• ~tl~ loatt J8I'I04. .a .S'W)e cu.t.e 1ft a a 111,. 

4l .,. ...... ~t a..J.. X. .. ..., •• the plM dae 

,.. ~ tbentole,. ... tow. eboU1d be 

---~ eni tbSa ..... at.JdaD plot ... ol abOut 

55~· .,.... 

Plot 1lb!rpe W 110 et"~ OD ~ 
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.,.. ~- .,..,. --~ tda1a ...... -~ 

Sa the J.*.,... ..-.... but ~ .u.~ 4tea..tCII' e 

the~-' pdnte-. _... 1t .sa Olwloaa ._, tbe 

·~ lSNMIP ~ bah.•al tbe l.Ggll!t.U.. fit . . 

"llda*'-- pJiJt ... M4l1 holta .... ~­

-~ ... .ad Gil- ... ~ tbSa ... , 

~. $Ttl •t:lal Ill .. ~ ._ ~ 

.. eltad•tea. it !a a:Jt ·····~ to ltJ.ttoctuae \be 

~ J.aftzd.te. fteld. ~ PabtieW Sa:d.tb. Al .. 

t bla slwll a ntoe DB+bm 111bl ~ lt. ~ 

.. Sa -~ lJalltaL tr. at.Wiltbl tt Sa !z.,.,.... 

to lntloCD» ~ o-...,pte til tbla ~ .t.ntr. 11bat 

B7 eJSrd,.,.tt• 1be ~ 'betaaan ..,_ ..:t. 

it'JOlu:cla, • --' 4M1 011 .. vedat~Ga ... - ..a. 

In .. ~ tllpOIF:tlct 

....._ aibC8 bee ID taat 1114 m ~ CD_. .. .._ ....a­

flit ...._. rn ~ o~ __.., .._. f1l pll)t ~ 

~·,..s.au... sa. ....u- _..._ <- sect.kllll.2.1) 

..... t'oul.d 1'lhat the ..... "bl4 li~ .,.,., ....... 



--· > 

llet._. · la-o•••• •Huu•, tM..-plM!ala._ 

........... tbelOea ...... ~ 

t:it 1M Wter elorfl h ~ u.a.. 01 .U ftri1ll\\t'• 

· tr ii*-•U.C. -.... oe. ._ . · ·, t • __. sn~SM~• 

... ...-s•...-a .. .., --.sa~'' ..... a. 

U 1'10 ~ Ia IL'fllllabl.tt, llllg a.'IW ~ ... 

.... - --twate ..... tt., .... •la~DW w.rJ.atle 

than ti'OQ14 ........ Obtat.rll4 plMa ... ......_ 

ptltJD Ia ihat t.t Ia mlllell••.,. ... .,.... pl8te Ia 

• £diD ........ ~ to 

... ~- Ia 
....... ld.~.O. polld ot ...... nlla alw:AIIA. 

ID .. a.e. be._ ..... 1lat - \8 tiftk 

...... ~ plllt .. .., ... . 
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a. irapi1Jte 111d to ••-* be~ tbe tao ftl.Dee 

f6taSuei .. ~Men~ but turt.ber ~ 

s.~ 

I~ rc. ~ ..... ed &lao that ,... u. . 

toW ,_ aqy oae et ._ ~ \9Pt ot ftlln8e Clll'tP 

Ia no a:rl....._. Aw tbD .0. N~:at• ihe--. ~ 
dlta-~~toodl~fl' 

lt ~ etUl ....t.a OIXlllltat.r&. 

Behft- the Je•••~• •1t~o~ ..,. ...,.. ~ 

~ d1 • ..,....., tbe .... ! ..... ONf'ttci--· 

,_ tbt t.o ftftt Ot1t1l GO all Wie1ll - ~ 

!h.a .. _ ... Ia Table. t.). !be table u.o llhOia .. 

Z"£3#11 mtm ooert'lct.eta .....,.-" r. ea. iatllvt.daal 

.cu.t. ette .umtnaUqs b -~ '-'••aen . ..,.. d 

onl-. A_...., t111at1 ~ U.. ~ o:Jfilfrlolatta 

,.. 8liiOh ~ s. gl91D in the toal'th «4 ... eatl ... lMt 

ODlwe alwa tM ftP'IIdm ooetftcS_. tor the t:ota1 

pi!Otluol. ~ tbe ......... Oft .. ia:l.lt'Vf.&lal 

....-..-. l~ t. -.~ et:at.e4 tbat .._.. the~ Ia 

lA*. 1.-. ftli.-ce ~ ... pl.-d \IIJOil u. INIMI!te. 
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lbe .. .., •• .._ miTioletde ~ Ia .. __.,,.. 

............. OIIIIhlp bet••• .. laatlrl ... til 
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--~been~~ -· .. ~M~m,Ji.6i 
pel" baato Plot. 

.... ~ ho411t.-. Ia - ~ --- the .u 

.._.b-In tbe .o ... 4fiiiPel'laJSdla. \¥bat Ia 

~. ballz•, Ia tb&t t.hlt _. ftiSI.IInSon eoefncl.«lt 

fUt&_lft Sa~ to be bf."llprl&d ot .. -- Ott 

fOftlle ..., ror • ~ -. .It sa -... ~ to 

...... t.l!lat the ~ 01 atrf .... ,..... Cllq;.e ahoulA 

bebaw in • e.iailM' ............ 1'41111!JQ1ta .. to 

~ fbe ~ tt~at-. 'llrr «&Wmtlqr .-. fJIID4 

oo'1t.I!N ........ ~m ....,~ .... - _,_ 
~ _.....,. 01'1 .. ONip. ,.,.. ., .... .an 

....... to ... ....-.lzuleJ .. ~ ~ 

,_ ..... ~ blat• tbar1 ..... ~ tml1 that 

,., at:uTI4 ....... tloc Ia e=tJ bat laiLBel'. t• la 
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.. q oelG:&a.teA ~ the • bene ~~- ,.., 'S'Js« tt.l 

gl ... ~· at the ~UMl ~ ~ t1,.. n:LUII8. 

tagethllr wt.ti::. hi41~ ot the ee'-1 01....._ tlttalneB. 
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Dllll f'loo~ .,_ oacq4e4.. H tble S. ~ P' 1dll. 

be 141tte· ~ with tU w lt te ..u q 1d.U be l8Jp 

OCt~ wtth P.· ftd.a can be ololrq Men ta ~~ n.5 
·aol Pia• u:.1. ftle valtlDI 1ld.ll. ·~ ~ on the 8I'IJ)td 

oe ~tloQa -..>' tide t.. ht.gll. » .lftl q .u Q)ft ~ 

fliP~ eoah :oa. In ~. &'080l.tl.ng tn a ~ 

~ ot l~ ..a q rill be ~ .s.~ eprrt. i'b1a cat be 

~l 1W ~'tee t,o; ·- £9Fc!Y. Oll ldlf !.lr1e 

t he ~ oe p a&l q ·eze r.rif. eo ~ dl!ree~ .eu ~ 

rm: llllb z1l"&irte. c. ~ ·eo t~le It.,. ebowa itmt t.t:Je. 

vuriaticn Sr. 'le.."')t ~ Je .muo1 nreate - low prat.rle. 
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b GJ)8Cted IU•t• ·of ~- ja tba U:J"lQQil ~ 

._. ~.Wa_tea ~ b ~ 1br • ~ alW~t ._, 

.~ ·· -_. n • Ida~~ ~ st:~tse~• .xs . 

._. 7o• ... • "' ......... ._ . .,.1,., _.._,.. 
·h..,..., a~ a -~ h .,.t.. ndia ~-. -~ 

llibi!Jft. P' - · ....... !n .......... •tbO& f/1 ~. 

b:~;, daD ..... __,~-_ · ......_ ~ ol 

· ·~ 2 --~ u.t ·thelw ...... ...- ·o~,., 
1-. ~- ....... tbe ~~ ..... ~cnlate4 

. . 
.,.... to ._ .bel!l!D ...... tiH W - 'JliJ ~· 4Mc'lrlli~ place .• 

_. . ._..,..,....aon\ra~.~--tn~ 

~,,, .. . - . 'IJ) ~ .. _ ............... ~ ~ 

It,.~ tn tnu ·OIIIfe ~to Ji'IO'-e.....-. 



or ~ ~,, eiltl talr4Wtlmate ttw .~ ~ot piofla 

~ trllfA - teen of .1 .,.. &Jot~, bnt flllieD •• 

~ ~· J.a ~ £POt1 -d ~2' .. 101 ~ 
at W. ~ tw Cl!ll'lt~:W.~ ~. ~~ted~-­

Tr.Pe t ~ tl~QN .-n· w~ be a~ 

~'* to - e.ntual. ~'bllt:l;atn ·.fll bcaaal ... 

u.-.~ .or ~-..~. tile &at& 

.-~ 11tr.,.. ~the p~W .~t .......,i.~a oU1 

· ot ~ follaw·e ~ ~· - 4ieWlba .... 

u: tte . ..._, ot t:4blta ere a.~ ~ d lWd<u 

ou ... ~. Ullr1iiJrr s~ ... t~ ._~ton wU1 

·Mlaw the~ ...... ~- of tbe ·~ 

~buWlm tl bleel .... wlildll. ~~-

lbla caa be· . ..-If one e~ h.~ eiiM 

....... MOtiOn t'JI - :......- 1e • .ua -· ., ..,....u. 
U points _.. aeatt.ea 

~ •t rnl'~ .. ~1U9. );a'Jif1G . .. 
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occupied ~ lllll. be , ~~ a b . :~~ fit t11e 

aM$ OCC\f(>itli.t ~l -w· \we ·ot fltft~ 8!!1i1'11na. 

1~ • . 8l.lCh an dis~ the :..?lute at .~ .bl a.& 

.qll8ith>at& w 8l"''tS the. ~lU tq tlf !QOI'l'tliet 1J'Ul be IJiiiiO 

01" \d,tq 1\X' tbolle ~- ·~ in .... Qf the :~. 

oeo~. ~au, or ~~ m' .~ to a bl f'!Nildal 

:dla~ trrJ ~ Vlfme --.. wt ···· t.tte -~-

~· use& fitr poiDt ~ aet~tS.W tbe ten 

~~ 

4\a~ lifK!i1WI {liJS) ~- lbat W. .... (# 

_,.~as.~ at~ -.v leel4 _,, uoa 

eccawa1:e l"eflUlta ~ eete ot'~~ JOiBta• ·I'IDl t:bla. ~ 
' 

-.been· W.tccllfl ~~ (l3J2 {bJJ. • c£etmoa ~t 

theuaeotelr~~-- f:-aupwi-.t.tbeu..ot 

r-. bea:wae· ~.1 _.... • .... ,.,. ~Ucla. 

f}:'b) fl#tMJ· alatd~ ....... beie ft:t tea '- -.:a. -­
&aw:t~ ~· ~ . ·. (1937) . .a t& ~ 4lllfJr1bat.kq 

b,J' Stewan and ~ (l.93(i • ;lcJth ~ thot wben tbe 

~t waalal!ge ~' b .ectual ~~ ~ 

aa not attter ~~ ~ f"'OIi*l• ~ Ia ~ 
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.. uuu ... ·tn •lklog ,_ ... ._:.. t olnt 10 _, ..... 
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MI ._.. . .._-.-. •J.o~W •-. ........ or om~. 

It Ia .4M6Uu.l. ~· -.tbe ._. a Ill ·ret atw ... ~ 
h aeoo.~ .ate~ tit tt. .e tJI a~ pall.nt 

le .... ~- Ia .. ~ ·f/1 pe~·~ bs. k: tta ~ 

~ eooaa11 ~·a.~ oe tbiJt 

·-.lt.kd:• ... tn ..... tG ~ ~~ ~fS!IIIJtill .... 

01'. ,...... ~ a . .... or .· . ....... eel.u:ts-
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'~i- ... till. Be~-- .. ,. at .. 

..,...,. flit .... uu. . ·; ........ 1114 .. .................... ..,. ............. ~ ... 
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.. .,_-- .................... aUsbt ~-
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fll .......... --"' t.cr .... ....... . (U.U), .... 

~ ID tht.a llrz•tt....._ to .._. tllelr ......_ 
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~ - ... iklllote! "' ~~ - "Jdda11 
l'aeptetl...aa, Ill the toU.uw&as atao-.tcm. 

....... to ~., tlbout In .. n.lA_, .. .... tbe 

Mtn.cfalt -.. ~ -...t!Dn ._ ..._.._. p10~ or 
t 

the s.lla Jl1l!llt1e lt ~ 41tttaatt to CHB!Il:'" .., .. ...u-

....... ~- ., ~tho~ obtaSiiel ... DOt ... 

atnc~Gr ..._ Cll38 tb&t lt ~ ._ beeR.. ID a 

~ ..... 01,.. ...a.th t.beee ~ ·AUftoultS.• -

wtwl:r to .-... 

The h8 llllik 'or b ~ -, fill~. ~' 

law•1•r .a mt.lft «••......,. fbr ~ ~~bod the ~ 

ltll .... be•••· ... a1eo .. ~. tf:llt Whirl pl-'1 

on tM lfOUnd iA a. .-rpllea ptMS.tl.alft lt 4Sd nctt ,_ 

-- .. 1aiDa dllre4 ... - cl.....a. IIJd two ........ 

l.uwNttptiGD ~flea two ...... ~ the 

~ -- al!&ht .......... to ... lid tbe ....... 

ll»t polatlea, ., ' 

woul4 ·BlUe ott .. I'OOtll oato 



the pt.- ..., ar.n ·~ IJIIJ4 ~ to t.U ..,.Sn, enrl the 

poSat or ftat ~ 10t the ....U. ~-
ftle-~. !tbeee .... aeteota ol .. ~ .a cot til 

tho stettal. 

It-~- that ·the~ wu r»t at a 

~ •ttree oe ... ._ • t~ ... , lD t1w ~ 

lftClBT• the~ waalA ~-... f1ll£ at h toOt 

1lblc:tl .couJA . -- ..... to .... cb\IJt 11'1 .. ldentlft• 

oau.oo ot the wittt Otll7 tM ..,. .....,,... I' 
.... ~- tbat ll .. ~title ,_ ·~ peNQD 

to oa~~~plete the ~tt. 0'1 all. ......... ~ the 

W1th tba ati ftA:liult 'tJpe at .....,_UDD cd the 

DIIIUl ttqs .,. •• ID. ~ lt .. to tJe eotod 

that thtr.wUl._ ~ ..._n ..._~ ID 

the •tla-tlon ot beMl IJil'ea ~ eerWn ........ !luclh 

4ltr~ betwear:l ~toPs lboQIA mt oc::cw ~ 

.. total ~ CAINe fit aU ...... ........... . 

... tbS& bills been uaed ,.. .. Ol'ltleel teet ot ....... . 

II U. • ~ ot IIP,PiftfAa. In edit~ • . ana apeot• 

,iSJacll!f'e hie 1!laen u.-1 e. fbrtber ~ .. l't Ia 

«Ja ot .. ead.er plda to ~. 
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ObteS"'llqJ ~ pdatra. · "- tara liN ..a,_ ..U. . ..._.. 

.. ....,.. t~WlM to .. ~ ..... ., ........ _.. IIDil. 

·~ 

It ... thlrl ·~that ora twbiiTil ~--. 

~Jet ~ .. ,.. In Qibfef .. MllPMI: ........... 'IIIPl8 

-- • ..,. l.ei'IID .... ..w .. ~t 
~ briiiWIIl't ....... 'tiU t~ lrx::lraiJII tiD 6. 

x..t~&ab C - tt. _.,.,. ._, talae .,._ ._ 111p1 .... 

....... ~ laltc .... ~ u. ...... .. -··· pattlft 

·~ tba'llbole ...... ~liLY--· ..a.•··· 
,.,... OD MICh 8ltte fW pt. -' a .. adl• J.».ttem ..,. t.ba 

ar tntrc paeta .,. ~ ~ naue. 1n t.ta..., 1.,090 

......... <Mat-.t .. -- .. ~ ,_ awtl •• . 
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.. neult.a obWnllll "' .. ~ laleetlpt.ot. 

81'0 -~ iD Webla U.6. llu1..,t.t.ptor A took tMJ 

........ wlth '*-· Ed .. ...:J.ta .. at~ ___ .,. 

an v. table. ,.. & ta ... ~~~~·• into 6Jsntw 

lbr atat.t.aUcal ~·· tliDd .. a.tl'.....,. lMft •~ .. 

.. .,. ot tbe t.o tn.asotAI .. teateL .,. tnrlltcta 
' . 

ot Snne~ C ... l}l'fX.PII4 toptt• in t.o ol•m• 11r 

teldl'lfl alternate tnnaaot.a ct the •'•'• s-t • aDl the 

s11a11n 'i'able u.7. lD &U ..._~(I.e. b two 

._,,,eta or • .s.a ps. 8IJ4 tt. t.t 8IOdl* oft ~••ota 

flit c -s. ~ e4 nail•) ..... 110 ~ he'tallrt 

tbe ..., ---. !"heft - U!lo m dlt1W:WIIC4 betMeen b 

-.r• obtalre1 11:f tbe thNe lz1 eott.aatara. Ml4 ._.. -

war:v pa4 •••'n' bet••• -.. • ....,_. oe ~ 

'lbe ... ~ to ..... ,_, lie Ia ttJe 8COUIJt 

f!l~ ~~A ..a a. ta te\:tr.a _.,t. 
fM1:1 one .,....,. tpll't, .,.ON4 a ll!llab .,.:Jlar ..,. tlBl ht 

coverad 11r c. t'bla ..n•.,.. ·~ tben be rae 
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·~ Ill -.DOter tilM the lllb4e plot. 1lhicb ~ 

ftiiUlt in the ........... ~ .. u... fele It. 7 --­

that tbt• .. -- fbi' both nella eD! L"-i tba 

cU.tJla .... , IDI...-. 1181'0 not·~~ 

It Sa lll_.~ll IDtereetq to ~ that b cl::l.tTe.t_... 

11biotl at4 edet .... in the ~ to be 8&\eGtel. 

1f.biD btmdal &de -.. ~ lDto &p ••• 

the~-~ OD 'tbe lleW acale .la 821/za:. 
1llibiDe n Sa tb!t 1a :tJer 01 ~ lftlalftd at ee.ah .....,:azw 
( ........ ~. S.7). In tbJJt ca. there .. lD 

J!Oints ~ at eradl ~ ... _, tbal D • lD ... tbe 

~- !f'8l'.liiJce ~ ..... ..-~At woal4 ... 82 ... 1. .o\11 

pkw. 11ft O~ob\J ~ tbMt tbla, 1lbidl eb:J.u14 

wt.oaw a t.1o a.ano ~ ......... _.. 1Na ~ 

~aeU~on to • ~ ~ be z• .. , s. ate1•Urw 

..... Dt .. , ... ol pobta ...., s. ..u. 8114 »• .. 
~l&tu ot c'btd.al.ng & hit .em • pJMt, .te ..,. ,... -

o.s. tbla Sa cleell3 ehi.Jrl,n-~ -rtible n.a. whlch stwe b 

eotua1 wltlf!a tw the~ on t:be -~ .a&e 

.. M..t:rel'ent ~ or ft -.1 p. l'be t.b1At fJI 'tiiSJ'Janaes 

la ~ about the vab p • 0.51 l.n oU. iillOft'Ja 
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b ~ '-P•Od _.. -. .... • tboeetor p •O• 

,_ ......a halt ot fllble n.8 al._ the r.- • oMalllld on 

h ~1 eoaJ.e,. It IJbool4 1le ·mtld bt ti-. 

e'NDM._,.~~tohtNIJaftwaottl\a..._ext 

the~acale. 

"*pel ..... balal -- s. ~ 8) 

,._... •· ~ ·~ n.a, the~ • ._ ~ 

80tWt ab:\llu'14 be ebodl 126. _,....,. to t'able D.?.ul 

tlbow ht ttd.8 ~ Ia ~ Ia e~ ~,, .. wltb 

.. ftettlte ~ obtelt.leL !be vedaDoea ObWnea 

~--~ ~11lv · IDNetieatiJI' A _..ID:il ~ 

tban tbla ~ ...J.. n. ~ .... ~ u. 
in ... <W. );IIQdad.tr- tlw ~i 1dtb .. ..u. .... 
oouena. ~ ~ .... ~ tiD! to lie raa~e ~..,... 

wltb ara.. .......... ai'Od h ....._ -..ltq In a trD'Ill• 

~ nre.r ... to '~ U.7.S.U ..... 

tbe ~ ~ wltb naUa ... MaJMtr-- 1hd 

~with..... ~-taft tor .. ~· 

ol ~ - ,..a,. aDd it, - toaP4 thd .. t'tif~ 

.. ~ at .. ' ,.. <*It ;pebebill .. liML YhU 

..W.'t- ... ~· .a ml9 be ·~- u. 



• 

•191• 

Utb wla• the polata 8ft 0GJr 2 Ia. ..,..., ., 

that tbe 8I'Ot:a! "!!'reiU.Jtl. at each. eaapllqg ta .. :u.. lf"ltb 

plante ha9:lqt a okwle ~ tb1a eOal4 art aotter. but 

•• a:n•u••• end alee otber plata, h8:l.rc a ~ 
~ a rdd;r lap ereee .fll ......._ tbe -a.trt.llut4a 

wUl mt be Jl'll'liDI. ,._. 1d.U be • WJDI.to nrooatlon 

., that .a.n ~ ut sa obtai.Ma flbel.!e s. a l.:lkel..Shoo4 111 

~ -· ln ·other...-, .... .....,..u.. 1M 

.......... In the~ .u.t ~. ~--

ftd;a OlliS be -­---18 ~ 1n T.W. n.&. att 1-S. -. ect.ua1 • ..,..., 

~ ... alt.en:latela bt&bW md loair tba'1 tho 

~ ......... t.d ... nat1a ... .... ,. ot o. 1t '· 

6 814 7 c11181M18 haW ~ ~--- peat.er tbDln 

~t.ton. tlhllc the mfBiile ciA•• ., •• , .a\ " .,.,.. 

~ actual tr.:P••-· l"ltb the .......... t» ... '01 

~ at - ~ flliCa the 11111111, the ~ wUl 

be ~ 'l'tda _.. that a ..,_ter ntllfblr ~ -.1-. 

1J!Lll .. ~ u 1'.lail8 8ft uae!, ., 'llbWn ... .... 

~-~· 
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.,. :De.piMM\V , ~- •leaYzA ... &1 ... in 

,;ebJa n.t .. 
lnwettaaten ta . .,. ,.., ~ wltb pine; ... 

'ld.th taella ..,. bat e!mi U. ~- at"C Obtet,.,.,S. 

1fhe two aete ol tot.-ota ~ ~Jp- c \Wire both 

.at~ cda al.'t<Med no~~ • 

.m the -. ~ o1 ~-- A llllqJ r-Sna 

llhotltl4 &004 iiQieeeat:t\. The 1 ' ra and ~ on ._ 

~ eCM1le _. 5l1CJ ta 'r~ lt.JO.. It wee 

~ t\D:d. ttat !tna..upton A 81ld 8 ~ ........ 

l'eMilte ,. ne.Ua tnt ps., .......... tp .... c ObtldMtl. 

., •• ~le ..ate- 1M two~ 

obtld.Nr.'l dtt~ bMel --. "- -'•nwtv 1e ~ 

lUI•.._. In the ~ ~ ._ eottaal dlatrJ.bt~Uon tD\ 

the~ 01bta1r:lo4. ~ 'tU DO tlta~ 

~·~bet: • .,. the.........,..~­

.. no ~-... an altbe ndla ~ ~. blat 8Qida 

thoiMt obt.a:l.a - • 81'14 ... .... tbo llfii,J)l.all ... ~ ·on. 

f*JO' .,...., wer:e en tbe ......_. ~ ~ tt.n tboM 
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