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STTI¡IITÂBÏ

lhts luvcsüIgotlon ra¡ rnd,ort¡tscn l'¡ ttro b¡Il¡f
thst nosü Drrvlou¡ psyohologlo¡I ¡tud,llc¡ of hyTorl¡

h¡vo u¡cd. ln¡on¡lütvr axpcrl¡cntal tcrlgnr ¡uob th¡t
rnyÈhrng lc¡t then trott boh¡vlor¡rsl ileorclont lE
aot ûoËootct. It r8l fi¡rtbcr fclÈ ühaÙ rrlatlvcly
rcocnt ¡tuillc¡ lrsvc not u¡cd ncrc¡, ËO{¡ll ran¡ltlvc
tccü1a6 lrroood.urc¡ for tlrtsotlng pcrforranel tlpet¡-
ucnt, prosed.nrc! rhloh h¡vc bccn d.ovoloPcd. 6pcolelly
tn tlc flolü of a61n8.

å rGrlc8 of orl¡crl¡cuta rcst rrm u¡lnt ¡¡¡lvcrslty
¡tuÀcut¡ es lublcota, rh¡¡c rubJoot'a r¡rc ü¡¡tcd' onoc

on a varlctt of t¡¡E¡ rt ono lovcl of, hyl¡o¡L¡' lniluooil

þ rcduolng thc elr pro¡3u¡t la c d,¡os¡Pro¡slon ol¡albcr'
gubJocta rcl¡o glvrn no Prlor ùretnlng o¡ Ùhc te¡I¡
u¡cd bcfors bclns crpo¡ed. to ùh¡ tllrglc lcvcL of
hypo¡lr. E¡at¡ tor6 os¡1ll¡d out on ¡hort-üorl Lon'ort,

thc transl¡tlon f},g¡ atlrulu¡ to rcaponrc (rc¡stlon
tl|c ) aill thc tlrc tcI¡n üo l¡Èc thc rcalrcn¡o (rovc-

¡ont tlnc) o d,l¡orl¡ln¡tlon of ol¡gly vlslblo etl¡ull
and. the oogütlvc tasl of ¡sûuolug lnfs!!¡ùlon bc-

tr¡o¡¡ atlnrrlus and. rle¡roüc. CgqüDrry üo tbe Ooqon

vlor (be¡cil, ø oldcr qr¡prlronüal d,crlSae) thst tbcrc
1¡ no pcrfo¡r¡noo ôsorcnart ôue to l¡yl¡oxla b¡lof
tQrOOO ft. ¡ltltud.c oqulvalürtr nr¡t¡d, t¡patncnt re¡
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forud.atS'0OOft.to?1000fÈ'EorcYrrabæc10'000
flt. røFcrEGd. Cffeote ÜÊrl! tlotGd' ln rceotlot¡ ttrC ¡Uoh

thet llGrfoilenoG 8t 1ll'OOO ft. or 151000 ft' ra¡ st
gooda¡atgrormd'Iovcl.IloYocnttt¡ctPDosr'¡.lto
bc gæcrhst üco¡catoö aü coYcn ühou¡anô fccü oq¡¡a¡cð

rtth grouô lcvcl buù abovç thl¡ ettltt¡itc no YCry

oloa¡ anô r,cproðuolblo trcnd. ra¡ obeerYoð. It 3cer3

ln gcusret that ühc t¡¡Ic ltrgolvlng nolü ocntral DDro-

ocralr'g ilctcrloraùcd. Ilncarly rlth aIülÙuû¡ uP to ùhc

¡¡¡tan¡n lcvol atuûlcil rlrcrcac ta¡ks lffolvlng ¡
Sreatcr apcad. oouponcaü ¡huod. parad,orlo¡l cfflot¡
et the hlghor lcYtl¡.

søreral arPcrlDGnt¡ rcrt al¡o lE to tesü tho

cffeotc of lryporla o¡¡ roqllrltlon of ¡hoot avoldsnoc

bcb¿vlou¡ la übc rat. ånl¡¿I¡ ror!Ê cx¡toscd' üo

rcûuocd. orygGn oouocntraütons ln rcplet¡d. ¡o¡¡lon¡
rhllst bclng ùr¡lnrd. ta avotd¡nor. Thc rtrad'tÛlon¿Ir

cffcot¡ of lVpoxla rolc YG¡T ¡ubatantl¡lly iLoløast¡at¡ô

ln lnltlal tcrtlng I Ëhcrc ras }tütlc loe¡nlne d.oorc-

r6trt d.ora e¡ lou as L3l osrgor bult rarlcû ¡¡nll! at
ef 9l OEtrgcn. lhors tGêücd, to bc 3üG GYlüGno. fron
tho behevloural lGet¡rot of plV¡lologleal eoollu¡tl-
aetl.oa to rcXpated. cxlrosr¡r¡ but lcvtral ¡üücq¡te to
rcprduoo the bchavlou¡e} cffset¡ or c¡tabtl¡h tl¡s

faoto¡¡ laflucnolng thcn IGrG EilIrogossf\¡-1. Dlrcoü

pby¡lologloal LGest8toa thorcd. aeoll¡stl¡etlon tyPo

olraagoe !n red. ocll vot¡¡G ln rhole hlooô 1¿ orl¡¡rl-
nc¡rüE rlrcrc rcBlloatloa of thc bch¡vloural cvt{cnoc

of aoolh¡tl¡etloa oonld not bo foud'.



.tBoïr ürat¡q ¡o rftrJÛr rtrl qclr fffirÜî¡rT ¡Ël
ællñlp sr4¡¡l* üto tl ¡frlrf,¡ t¡ rÙcr3qu æ nDrsülcet

*'¡r$El Ü¡ Ñçlod um sfstl sr¡¡q drrrp Ipînrr
-TJFttÐ rrÏ*I¡¡¡r fft |eq wÚ u.I t$¡oÏrm¡ per¡cr
Çste4üf ¡rÜüI lt'D rr¡|ú4 ltlt lq4 DÜËTmc ü¡t

tt q*rfo¡ r¡flrß IüFr Pm üt;Ë{ qæq eff,r¡

-ITT.
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ACKIIOTI,EINE{MTTS a

th¡ suühor rlshc¡ to aolnorlcð5c thc Yalusblc

asslatanoc of all tha peoP1c rbo h¡Ipcd. ln thc rorl
roportcil ln thls Ùþgle. Par'Þloqlar th¡¡ts¡ !'¡ üue

üo Profottor lt¡looh Joæ¡r and Fofcago! K. FroYaDg

rho sulrcrvl¡od, tho ¡moJoot snÀ Savo v¡Iusble ¡dvloo

anô e¡¡laüaaoc, üo Profos¡or lfh¡la¡¡t l!r. I¡l{ca¡u¡llr.
tho Royol Â¡¡ürsllan å!,r Foroo Dlrooüor Gcncral of
D|¡dlo¿I Éto¡vloc¡ aail. Couanltlug Offl'ocr of 1ÌÚ Boy¡]'

AusüralLen åtr Foroc fn¡tlt¡rtc of Avlrtloa üo¿lolno

et Polnt CooI rho atl hclpcð ts p¡oltüa d.coonPrlclÉlon

obanbcr fasll!.tlcg rlthout rlrtoh üho hrnen atud'lcs

oould not h¿vr bcca oolplctad.. I¡t. Ibboüson of
The rn¡ülüutc of l,lcd.loel â¡d, vctcrlnary Soleaoc

gevc valr¡eblo sûYloc on thc pþyalologleal Ler¡srgo¡

uged, aad. ua,ûo avallebla üh rouülne ùcatlns faolll-
tloa pcrforrcð by thc süaf,f of Thc llacnatolo6y
Scotlon of Ehc Instlüuta. IÞ. Godfln of C.S.I.B.O.
Nrrürlùlon Dtv!.Elon StvG p¡ülcnt ür¡ltlon ln the t¡oh-
nlqure of d¡¡rlug blood' ¡a¡¡DIGs In anlnele.

W thenlt ar. du¡ to ¡I1 thc rubJoota rlro volu-
üecncd, to ta[c par"ü ln ths CxllGrt¡Gnütr to thc tcott-
nlola¡¡ rho ran thc il,coonl¡r¡lglon olr¡lbcr ü[d' üo l{r.
Shoa Elehor aud. !fi). IÞvld. Ibvl¡ rho 4ssl¡tod. lll th¡
oollcotloae of d¡ta rlttrln thc ûcogql¡rc¡¡lon c!¡erbor.

Thc ¡oholarslrlp u¡d.cr r[!oh ùtrle rork ras or¡llGd,
out rac pæovld.cd b¡l fhr BcrotYo BenI of Âr¡¡tr¡}le a¡ð
e¡Èra fln¡nel¡I r¡rlltanot Íat raadlly greatotL by ülun
to eu¿ble üho n¡¡llr¡r utc to bo r¡d.c of ühc llnltcô
tcsüI¡g tlnc avellablc la thc hn¡n crpcrhentetton.



sECrIOil 1

oil suÊtBers

CEAPÎM X

BgtrrEþI oP lEB I¡Ttlr¡l:rúBE

Fporl.a c¡¡cntlally rcan¡ a atetc of o4rgsa

laotlnerrorgerrlsn.|[}Ëlearcvarlousneansby
rlrl,oh ülrls ortgcn lscts oan bc proðuood'' lho onc

referrcd to ln tlrl¡ tbr¡l¡ 1¡ rorc spcolftoelly
I¡nornaglryPollo}r¡rpcxlalttd,atcbou6l¡taborrÈ
bt tÌË reðrrotlon tn thc orJrìgGn eupply to thc

ertsar¡la1. It 1¡ to bc dlgtlngr¡l¡læô f,ro ÌtJrl¡orle

produocdby.(e)ercðuctlen!ntlcorygonagrrylrrg
eapaclüy of ttc blood, (trecqlo-lwoa,a), (b) a
roûuctloulnthcaÈtlttyoftltotl¡aueaÈougc
oryBcn(lrlgtotoxtclrrpc¡te)(lP(o)ob¡tn¡oülonof
tho btooð flor (stagÞttt tvpoxla).

îhc etnosphctl oonAalns appro¡luataly ?j;l
orygcn. Thc ro¡t lc nlÈlogcn, aparË tïa a sr¿II
a¡ormt of oerbn ütoriôo anð sðc üraoce of rare

6e^rcs. ffPorlo fi¡nloÉ'i oan be produccd' þ re-
iluolrg ühc üoÈel prcsslltrìÊ orf ttþ aünoephcro rlth
the propo¡tlon of thc oonctltusnt Siaacl tËIô oon-

ate¡rt. Thlg ocol¡ltl I'n norurüeln olllbln6 or

aeroplenc flugÌÊs. Th3 Aalê offcoù oan be pro-

duscô by Ècsptng ths totel lxn8stußl oon¡tant b|¡f

¡cd.uetng tlp DroDortlqn of orygoa ln thc alr

-l-
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brcathcô. TlË GsrGnülsl pelnt ls thet ülË PaÏttsl
pr'esst'a of orygcn 18 rcduoeô ln both 9a3ot r

Varleus lnrcctlgatop lhorGù Ètrlr Èo bc tlp en¡otel
EOaturG of tVpo¡la e¡lô Gle, ËX¡stoln, nalm anð

Fann (19tÉ) sfproif tfät uE üo 201000 ft. 1ü lc the
p¡Lrc tlotor.ulnant of Bttyrlologloat end, pryoholqlcsl
olrangca.

For peyoholo8lst¡ ltyporls offer¡ a rePlùl'y
lnûr¡ocð and rcadlly rcventblc Eürcsa rl¡loh etrlkee
trIl.le¡t1y aü tha ncrout st¡tæ anû qffore a rG8ru

of lwcstlgaÈtng Ëhc rclatlæ¡Irlp botraan b¡eln
atnoturc anal bneln fuiotton (Ea"Igücad- t9t+7r P. 112).

fh; þtoE¿ ouÈllnsa of tha Dfry¡lotoglo4l effccts e¡e

Ino¡ur buË not enough la lnrsr¡ of tlç looal effaots
rlttr!.n thc oont¡lal netfoua aysùcu¡ and. lt Eccns thst
tht¡ wor¡ld ba s fTultfUl a¡Ga of oo-opereÈlon bc-
tnocn p¡yoholslata and pltyclel€lstc cngagcô 1n a

Jolnü gtudy of orrcbæ'l prooctses.

fhsre arc a nunbor of resrnt rcvlers on Ëhc

pgychol%;loal çffcoùs of lyporlar ¡63 6¡onP1a

I¡¡fÈ (196e), Van l,l.a¡c and. tltlohcy (196r) anr
n¡rtc (1960). bncc no oøprelun¡lve rovlar r1l1
be gtvcn lpre but ellply a bcskgrormd. slctohcd to
ths partlonl'o¡ appnoeoh. M.denoc of pq¡tloula¡
fuotlons ¡tud"llcit r1I1 bc glvan ¡lÈhLn the appro-
pÍl,atc ohaptaæ.

Intoroot tn lV¡o¡la d¿tcc bBoL to ùhc tina
rhen ncn flrst startcd. Ès aeocnd. fron the ce$h'c
eurfaoc ln balloons and. lator ln aeropl'anat.
IatcresÈ rra^s eesclerated, ilurtng tbc flrst rorld. wer
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rlth the great lnoreasc ln fitylng aotlvlty.
How'ever, rntlt t930, obelvsùløns on thc Gffeott
of lvpoda fuø flylng and' ¡or¡rtalncerlng ÚÊle

¡alnl.y of a olinloal naür¡re. Shook (1939)

e¡rye¡Leoa ühe¡c obccratlone a¡d, suggecüs thst
thc esganü141 fcatl5Êa of þy¡¡otla notcd, rGDe olungcs

ln tood,, lncrcascd lru'-tÈablllÈy and. fo,lgcüfulness'
and. a falLure !n Eonoantratlæ a¡¡d' ln flnc Llls-
or¡lar osntrol.
flcngorv PtlooeEtcS.

-

In 19?9 tlaofa¡Iând' at GsnH.dgc bcgan a

cerlca of exl¡or!¡cntst ¡ürdlc¡ of ùha paychologloel

cffçsta of lvpod'a. In trasfa¡ta¡¡ô (1963) he

s@a¡tsod. uuoh of ütrlc uort and lalel ¡trc¡a on ühc

effcoüe of lVPorla on vlsloa ttnoG thc vlaual test¡
usod. le¡c ne¡ry atvanta8ot ln tt¡e ¡ttÉy of hy?oxla c

apa,rb fru ühc scnrltlvtty of vlglon to lv¡¡oxlat
tocta r¡¡cil had a trlgh tlqlæc ef aecæaot of lca^sr¡rÊ-

ncat, nena ¡¡clatlvcly gÈeblG 6ntcr Èlnc rlùlrln a Eub-

Joot aad. wcre rslatlllly tnðopcdcnt of ülu d.cgrco

of cflort the aubJcot oxeÉgd. to Ërry to ùo rcll.
Be raporte tl* diclEùEr-l,ou¡ offaoü¡ of ïVporla on

lorç1 of d¿¡^lr etlaBÈaülotlt r Yls¡ral aoulüy anû

d,lfforcnt!.a1 b16hÈncss ÈlrGshold¡ rre¡c alao tn-
palr¡dt parùloularl.V ln low l.ovtl¡ ef tlltulnaùlon.
Cmparlroa of særa.I lnreetlgatl,oae rcvcal¡ tlìst
tlrtc ùaterl,oratloa ts an aoacl'creÈlng fiuroüton of
a]üttr¡ôe tut evcu at qn eltLtud.c of 7'500 fü. ùharc

ls neastr?able tnl¡atraa.cnt. I[swovcr lïne (196tr)

sugEeste thet ühe ptctu¡c ls noü as cohorcnt e.g
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rr¡bù tln¡ E¡ ¡rrtcr fæ rHl6 of th¡
rff¡ot¡ ef lrf¡cl,t (n tþ Gl'tlc.¡ fllta of
fÌltetu¡f Gr |tút fott ¡ l¡trlla of th. frl.Úl¡

¡rt .ftæ l1 rflñ¡l ¡t rn útltúo rf 9'if0 fC".
rlú,lrÈ túûltr t üil n lr3ü-aanùlo l¡ 3h. ff!|fl
hñ of rqrrur to ¡6'000 ft.

ÐËh tril ¡Il¡lnl o lo d rlÉo-
r*lc üllErûh rurrft È' Íl¡rl ¡ù d. (1961)' tt
rtDttt ttnt nüteüt ldtt lr l¡æ .t?c.tcf Èt

EFoA,r thr rfrul lcútt. Fìr ob¡¡lutblrrl
llD*tr. flbotü (rttrt c¡*rtr lffi ¡ülti* lr
lllùh lln¡tn¿ to tÈ. Dûtrt tf, I .
ftlm (1961t rtl,¡rr m çt(ær rÌnrt[; m lrs
Dúf,ffi t¡ßü to fof c{lJQ. Ð[ç ¡t¡¡. lrrrl
ln*tE l¡ø¡ lr ¡hcüÈ lr t'tc I'GÚ'fllrqwtrr
brmcn fi6 .t, Iro$E clrls ÙcÙ aü f'09ú c¡nlm
ùlnr ürrlú tt b .ü of arÉtt.
1ìû¡. Dçrrvu" cadlls¡ü ütth hfclÊrû (ttt? C. )

rm ffi qdÌo Èht opDælte afflct rlth n
I f.sfËilt ¡¡ u¡lr flrlr¡l¡r'

Ëe¡ærcr il ¡an¡û ecæË tb Dlûffi of ¡
Ë æ l¡¡r ür¡at rircl,tn ln ætl tþrÙlc rlth
fmrr¡f4l altlütlt .'tn tf æ Cfcrqro{r tlllu¡l
ùo llÈt ¡ry Coîlrlr. ttæ cü frynfnra¡ * rltl-
tÉil rhm nbtætr ürrlt È. ü,.ùlft Cfft¡rrmif
(rt tc.ooo lt.l. lttli ot d. (r9tr) ¡rnc+
rc eællcal¡t efiffotr of, lrylcdr.rlü,rh ürüt

nblc¡trd fæ¡Éslr
nÞfrot. Eüûl!" ttrt lbfr .tÍ'âÐ. lf, m
rt¡ la oolæ r¡últlrlt' fr .il. .{ÉIfl of thr
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anæalosooltc at a1t1tuÅG8 uP to 9r00O fü' ühough

abæc tlrl¡ ettltud. ülrcre lc lore or 10ss rnlfon
doterlor:atlou. Yon lÍuatt (196f) gruarltcs a

rlrolc scil,c¡ of orlrGrlrGnts at a t'stlng etetlon

et 3. t150 ncÈrr¡ of alÙlt¡Ar lrúloettng an onlrancc-

u¡rrüofrccponrltlvl,tyofËtnncltrouslyaÈm¡hørn
ln bcth tor¡sh e¡til ù8æc t!¡lê5ho!ûs, a,ooolcretloa of

thc ratc of ila¡t a,il¡pËatlon a¡d, rcðuctlm ln vt¡ual
raaeülon tlæ. lFhlg cvldomoc of en enlre¡ouoat ln
Ell.rhypod,oteguPpottGd'þorthcrett'ûgrrooof
rcflc¡ clllcltatlæ ard. ¡u¡oula¡ rosDqlsltlvlty of

elrglc Dol¡nr f!,E¡c¡ rhloh wtlL bc quotccl laücr or.

Ecctrr,&lIthcovtil¡¡ecoolleotod'orrthc
effoots of w¡¡o¡la 6 scn¡olly ÈÌrrcehotil¡ have uscd'

ttu nethotL¡ of ala¡eloat prfreho-pÌry¡lo¡, lD l¡6rtl-
oular thc neÈhod. of eûJuatn¡mt or tle nethoð of
llnlte " AB aoo (196b) polaü¡ ouÊ tho fonuletlors
of sroter Îa¡¡cr ad. Bl¡i!,sell (1961) rreve sborn tln
tns,itequsoy of tluleghold crl¡la¡atlom¡ of sc¡rôoat Pc¡l-

fomanoe snar oatt, ðoubÛ on ncühod.¡ strloh fell to
eoDarats out illffrlìÊnoGa 1n ¡¡nsory aor¡lty frl)oü

illffcrcnoas tn thG Gil.tcrtm sf s€mtogy tuügmrrrta.
If hypoÉa affeets both ¡anslCtv1,ty and' tlre G¡iL-

tcrl,on ured,, thc rcPortc¡l cffcots of try¡¡orla ¡81¡$

o1a¡sloaI prrotro-p¡1y¡lO¡ nAt rcll bt 
'GEG 

O@blns,-

Èlm of ÈlrcsG tro offrotl rþl,oh !s hlShly spcolfle
to thc l4tcho-DlVstoel ncthoil ütcd,.
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Ref1e¡ct.

-

t¡al.rclco anÄ Plano ll952l Elvc s rcvlcr of
thccffcoügoflr¡æo¡14æmsonðltloncùad'oon-
ûlttoned rcflc¡¡r, lEhct üsep3t a oax¡llaatcil
p!.otutc s!,th cffcoÈl ln tlr¡oo stagccl at 3'000 üo

61000 lctrc¡ th.ac ls en ¡¡lramc¡¡t of thc tueoa-

ilttt oDcd. nfler and. thl oøudltlmcô rcfl¡¡ tltotr8h

atupPerl'trlt¡th.8tra¡bcar.'cðr¡otloalnt}¡c
oq¡t!,tlonotrrflcr.lþo?cülrl¡l'gvclGhooonr
dltloacd rrflc¡ d,l¡eppcer¡ ad, ühc wonÃltloDcð
rofl¡¡ 1¡ rrðrcrû, Ëalrrleor P1ân3 and, BOga¡rÈ

Í195¡) SlYr dtate on oodltlmlng ln ûoga llrioh f111¡

outthcorúltæ6lvcnaÈovo.l[lryaotcthstfhG
Gnhânornsrt ln tho rcflo¡c¡ rctuocg rlÈh rcpcaücd'

Gr¡¡oauË þ¡¡t ft tt !n rlùh thc gtudlc¡ of Von I'ttglelt

anil tht rcpc-trð cuPhoüle aron8 rourtelnc.r8.

Þrly o1lnloal rcpo¡tr tltrl a's e Drqlnæt
sffoot of h54nzle. oLurlnccr, fallue t¡ ger6¡[l¡6-
tlsn a¡rdt ur¡¡oular tr¡nør eG clÈttud,c (Van Dl'arc a¡l't

$ülabrey 1963). Elne$næta] ¡Gudlca hav¡ goncrally

oønfil,rncd. thtr tlproe¡lør of Èhc rsrLcd' ¡rfa¡æablllüy
of noÈor output and. Crn¡oey rotæ 66r-6¡[t¡6¡t1oa.

OÞla, Ba,lu¡r E¡lgtrln a¡il Frn¡r (19't'6) ohosc a had
stcealæsE üc¡t at e rcltable lnd,toetor of h¡rpo:ls

lrpalr¡æt whæ ralnfy lnßc¡o¡tcd' ia thc pfVslo-

losy of ll''lp¡lar thcy Í.:nD oo'locrncô' to o¡anlno

rhat va¡l.abfcr ln tt6 Cn¡ !n blood, rCûD ro¡t ûlrcotly
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rolaücd. to ¡ræfonanoe. Boaglend" oÈ aa' (f946)

shorcd a d.ptc¡tt'øraËloa eÈ 101000 to l2r0OO ft' tn
aprrsrrltÈå¡twlthJoyltlgh'a¡d'nd.ôcromtrol¡.
Bn¡grll (19+8] fomd pa¡fæ'nenoG otr üro Lcyboa¡lit

tE¡Is ts bo lnpatroû sË l8'0OO fÈ' flal'lfogcl ct
al. (1950) fouit a etylw Ëcct ro$l lrpelrcd' et

l0f o:V8tn than ¡lrPlc ¡ogotlu Clæ a¡d' tapplns

sBcoit rhllst otroloe ¡ceotlø tlrc chøcd' e ¡lle;l¡ü

hprovcnont. /Elc¡ ¡t aI. (t95O) chøcd' ô¡ÈO¡¡'ls-

¡aülontnh'n}ol.alaeprgntËÈa¡Loúæolt.c.tby
e loystt of thoqBh ùlË llctrrâ,oratl'on ras u¡sh

arlsvlatod, bû tht ulc of ¡3i¡ulært dnga'
thcph¡¡d. (1956¡ foud llttlo ¡ffaot on hcnd'

¡teaÀlnegs sÈ eorooo fË. fæ an axPoü¡Êle Btttd
of 10 alnntcs r Thc llâa pcrfor¡aaco dld' nof vary

elthoueh tlË úa¡l,abû,ltty rae lnorca¡od. eË s¡tlÈuÀe.

Ic.atn, I!-Tlæ ed. Jofty (1962) uscd, a ',ca¡t lnrlol-
vanßplortluuPb*l.l.bce¡tneFenÅpt'aolnsüIß¡¡ln
mall slot¡. Íhclr lntarcst rar ¡alnlt Ln tt€
payoho-phygtologÍ,c8l l'claGloür Ùst tttt tetl ¡høroü

¡all,ablc i!¡tcil,oraùloa ln lv¡þd.a aaÅ ree olo¡oly
aær.cletcil rlth lnÄlú,afual dLlffcætneot lE er¡üoorl'nc

rÇtpo!¡tcs. Hoæe suoh a tssl a€ú!r'ã to bc e

noan!,ngfnl rca¡ür of arsoaslrrg tho tnalvtûualrg
d.qpc of lry¡¡oxlo EtEQ¡a.

Cæ¡ltlrt Frþ€tttca.

It nteht be crpceüod, ühcü È'asÌs lnro].vtnel
üha ¡ost oontrel ¡n'ooegslng woulô shd thc oî?csta
of tryfpo:rta ro¡È le¡hc¿ft. HorctrGû thle has not
boea gpæraJ-ly the oage. fyXtlaal'Iyr rcllablo
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dt ffercnecs æ pcrfor¡anoo orl tdc ta¡Lc lrave qnLy

bconðctcoùcd.aËattlüuÄogatrlrlohthcd'l.gtrcg¡
of tho gubJcaÊ¡ la vtslbLy apparcaÈ' tsßfar18¡!'1

1,19t? (b) ), (Lgt? (o) ) rrnort¡ th¡ re¡nlù¡ of

eqnrl.rmü¡oæûuoûod.ætear¡lbrrofanarpcd.l-
tlon tnto tlrÊ lûdao. Snbjootr rcrl tcrGcð at

gol[ttl¡vll.gd,gÈe¡od.lngalÈltuÀ¡to20'0ooft.
rlüh e rcl,cW of ta¡Èe of r¡nrory rctor a¡É' oos-

nlttyt mtrsl. Sill of tlrc oognlGlvo ta¡t¡ ttøt¿
flcûcra,or¿tlæ rrlùh alùltuÄr Èo s graetar ileg¡¡c

thansoü8€Eyta,¡tt.Eg;rlrÈhËC"A'Y'D'tt!ü1111-
ttü@c tÊtt ra¡ ltÈÈlc l¡¡nl¡cû 8üå' omlùc¡ o¡lsur

lattonsoartlcd'outetI?'OOOfÈ'lltrolubrcqurntly
foqtaf Èo Dc aI1 eæ:¡ot' h sæ of Èhû tc¡tg Chtlc

ua¡ llttlc cffrct' ætrô Þold 15'OOO fÈ' and' el8nl-

floa¡oc ùcrtlne ra¡ tu oüpætlc Ero'¡u¿ lçvcI oæËro1

rlth csûh suoocc¡lva lcrr1 sf alültuÊo ' .t¡ æilcr

of lroc¡r¡tatlæ rac oorformá¡ü wl.üh asocrdlug

altttüitc, th3 ùa¡L¡ uod, Ültìl CclasÈcd. a¡ brl¡c frce

fls¡raotloecffco'Èsælrl'o¡lt!!etEl4rasuscd'to
a pl.ataau of Pcurfælanoc' Ë'IIa (19'7) oa¡n¡rd'

Ètr cffcot¡ of lrypoú.a utttr tlro¡c o? faÈlgnc ElnS

c re¡¡¡titltr oolore ærlue tstt ulth t8lø¡ mefnUg

gtvc¡ Èo Èb¡ rnblootc" Eôlor t5f ongEen tlt. næ
bÊË of ÈIoots¡ (vsry lq; dcfåV¡ la æaponùfag)

lnorcascd. raplðItr, Itt oüln ar lq æ 8f WiËctr

thcnodalsæImrGÈlnra'YGrlrlltttllgÞ¡81û.
Btoolkruglnorca¡ca!Éththgtu¡a.ÈløaoftÞGtg¡I
Wùlnlværl¿thor¡¡troflacrceroofblooÈrra¡
lnoceagcd,.
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Shool $9391 tuart¡f,ng ühc ca¡Iy rorf æ

* varlcty of Gesx¡ lnûlcatt¡ üh8t llp¿lÐenü has

bocn ehorn oD nary oqnttlrc üaslt W ¡oltq at
oryBctr oonscntæattøno abovç tbfi. Eo þolnü¡ ouf

üh8t extanclve F¡aotloc rtll rcduoc ühc çal¿c of,

añy tasl 4t a ttlrcot rGaËr¡erl of ooealtlvl oaDaclty'

In epltc of hls ¡Ùatæont aÈ Èhat ü1lÊ lo¡t a-peæt-

lonte, üFür üOdåVr stlll nro suoh ¡scn¡lvc BDcÖ

È¡lel¡¡lag. HallÈcad. (19t?) tt'ÎGttoa thc ral¡benan¡oo

of pet1)oçlanoc et alttÈüc ovrn thoqSh Èhcrr Ea¡ Þr

¡eûuocd ôrâ,irt¡ltt¡3. m stbJcst ra¡ 8rlvla ttllo-
¡r¡l s of agoplanc ¡l,l"tron¡ttoa ?or gO rllll¡ccoaü¡.
tf,È¡n rcDcatrô Ìrypod.o h¡ ocplalæd Ëhet hc Osu.Id'

¡o lon8ct tGC th¡ lhspot ytt Ìu oontlaæd' to ttvo
tg6l oorrÇ{¡t lilcntl11toatløn" Iuaco tlüota. th.
vLollnteÈ. pl¡yÙd fl¡al lllcúI¡ s d,tt?lonlÈ pa¡¡ags

f:¡ot a Faol¡ Sonat¡ ulr!.l¡t try?oil6. Thr raoo¡rtlng
traa ttrri6ed Èo bc ùcohnt oelly poúfcoÈ ylG at thc
t!,¡o thc vloltntstts rauphælo, úlillt omñl¡cd
and dtlcæ1.cntrûr. In brhovtorat ltud.lr¡ geltùi¡d.

u¡cd ûelly rcPcste{ slltollg¡ üo tryferxla for s3tçü

ruÞfcota at IOfOOO fÈ' to 18f 0OO fü. 1n æ aÈtcq¡û

to dltsoovtr rhloh of hL¡ fsoùor¡ of th¡ Þaln
fì¡notlon r¡l tott roeÄllv af:î¡cG¡d by ltyporrla'

In fæorral Èlnrr ue¡ lttùl¡ tctcrl,orratlæ ln ¡¡or'-

fomanoc eYtn uP to ¡n ettltuûc of 18'000 fü,
ThÊ 8Èânfo'¡û-Bt¡pt lnÈr1ll8Cnoe teltr a fo¡lboa¡d'
ani foolboar{ rooall tc¡t rhoroô ao rffcotr U¡¡ to
l8rOOO fÈ* Folongcd crl¡osttltt to 10'000 fü. trro-
èuocd, r¡rllablc rlortng ln ÈÌp C.F.F. tn onc auÞJcoü
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roDoÉd. lht tqlor sffitÈ foud' üit ln ¿ Èott

of êyæn1o rtsüal Îl,olil luvqlrlng elnlteacsc dl¡-
æl,nlnetlan at tÌ* føvoa a¡¡[ Ëbo pcrl'pln3Z. f5?r¡l
ills6útlrlnaùloa ras uafi?cotc¡l þqt DG¡lt'plrral dlr-
orLútutton ra¡ r.c¿E û. llro o=Pertroúa¡¡ tcl¡t€ß
tÌü,r to grmrral obrrntlør æ ttË ¡ffcot: of
lg4rcnd,a.

Àt thG tcglæfne of hl. cxpæl'æntt }p hâû'

bollætd, thet c?6 l.æf crps¡rst Èo 1O'OO0 fü'
ronl,û roûucc no ðctcrlæeÈtoü. BceËr rhra Èb
cr¡¡rlmtsrr bcgan to rtpr tltn¡ of udü foæßpÈ-

fnln¡¡s la c¡¡prtn¡uGet ËoúÈ1"n8 c¡lË, a 8l¡cåt drerr.
of, fetlgua, sqtpl€üæGa¡Y o4tìtpã Üat lgcü bt Èf¡'

c¡pcrlrmt.¡lt flq t!¡¡n m. I¡ Apnrr¡l h¡ Catrnûcd'

Èh8È Gtrowh pcefsrg¡sr et tlr¡ ¡et ta¡b ra¡ ull-
patroôr a¡ th¡ aubfccts onaÊd. erÈra effor# to
ovrltìsûiß ally üt,Eebl]'tÈtt nmth¡Ie¡¡ ËhLs rst
obtal¡oô et Ëhø çogt of nq¡¡¡sl4 of cær¡rol'oumls¡

aütd. rGtuold, fartülo8s of thc rorld, arouô, &ultll
(19S8) forord ritotcrto¡'aÈtol l¡a rtÐl¡ ad¿l,tlon aC

18r0oo fb. brrt lrlth ¡¡¡aotloo ül¡l,a ô¡tcc'l,oüf,Èlq ra¡
rcåuocd.. EEl6l' a'Ðd tlset ('f95O) tesüs'd' eubtlcùc
at f.0r000 ft,, dtr{.ng ¡el¡oatcô' sxlparcos qlt Ëo 100

hørct ln al'l. ÍÌrry uccit stsrrdágdls3ô' tc¡tg cf
ucohart cal aH.Llüyn ãINt relaùtæs and' obtooË

tLtual!.ssti,ær. EcsElGa fæ ühr tno et€t¡Þ¡ rlÈh
and' ulülsuÈ srþÉmcnta¡qy oæPn üèrrl aæly¡cô
¡ope¡ataiy but ln gÊærrl ËlE Em-hfPcnrlo Ë¡NoW]

rü!r't fod Èo lqfr¡æu rqnÈ ÍlGh tlrt. Ia thc
ob$oct vl¡ua.ltraËlon aait tlr ¡Avaaoet ?csslon of
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Èh¡ elnalel r¡l'atlons Èo¡t tlurc rat a 6rea?cr

illff¡¡¡ooc bctnoor thr tno FonPt¡ ;Eas llgtll
usså s cæûotltüåI rcasælng ÈccÈ betcð' on tlp
Egãftmn tslanln È¡rù. gablcote rcñD 6itËn
cxüan¡Iça pre-tralntrg âilÄ ùhdr tc¡tcô et al.ül-

tuÅGsuÞto18'oo0ft.IÅtGled,oscrloretl'onra¡
Blrûü.n r¡rttl 161000 fü. üd, tht dlctrrtoæattoa ras

la ùhc ¡5b¡r of '¡¡r¡r lons ¡lfpffi¡oa' rÍtt thc

nod¿l u¡ûIn¡¡Ê tl¡Ê.
Ph!.upgoùol.(1963}È68tGüflveeubJeefa

ær ttnlr rmor? for wor'ü¡ a¡d, nubc¡ar and' ¡xrobLemr

trrolvlna s tect of rltwos a¡d' a atn¡¡Io aæF*atton
plobln.Stsb'cotrfcr|ata¡ùed'fenflfüoend.av¡gt
6roærd 16vcl anit tî:reo dÂ¡¡s at 12.00G fü' Ho

cffcot ras fotnd, qr s¡ry of thæ trsr?a uçed'' l'
f,urÈlp-r t16hü cnbJreÈa ü't¡Iì? tegted. ln a bal¡¡nosd

tealGn aü grornrË" le.vuI #ld. 14r0o0 ft. r.ìs rliyucc

tÇÊl Ëar pootp¡tr et attttu¡lc, tl¡¡re T:iâa ¡1o ôlfferen¡c
tn rroløey and tha oapuËaÈtcr tasÈ ras llatrrB9ad' rf
attttutc. ?loheær 11¿9É3) u¡ct c'Dßononls prlnel-
plar ln tqrreryang thê proilucttæt of sycle splndllte

at 9.OOO fü. eard 13.000 f.ü. In üh* ¡ueteot' ptr*
fænec r,as alonror aù 9'OOO fù. and' tlsre L-â'a 5r

lrlghcr rclectlon rate sf lìlnlstmû oo¡pon¡urtl.

Hc rcdscl?Fcê tln tasÈ to rcûuee ùlre n¡ed. fov

rltual-teotual oo-ædtlnatlør ad, Imt gtsps on ùh¡

raalrlnc. Ctnñeqnont ør¡ thl¡ e ?48ü lnPrsve¡nmù

!¡ oñput rsç notcd rlth e lotger ¡at¡eèlqr t¿tt.
Flga¡ilotr¡ auû 8f,111¡Ss ¡1966) tcat¿d' 36l¡tn sulrtcoür

at 3'OOO fü. þo l?,e00 ft" ¡f,bor Écvtn d'eto Þr8-
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tralnlng. Thc ta¡tc ühey uscd. fGEa a t¡aotslng

tael, a cod,c problcn anð ad'ltory vl8llanoc'
Traollnganôvxetlarrocehqrodttrcnogteffootaü
17.OOO fü. büt ËÌrc83 ra¡ llttlc cfl¡oot at 81000 ft.¡
wlrllc DCrforuanca at ttrc Inoblo¡ so1v1n8 ta¡I Ehded'

aallghttnp¡gtu'æt.$rblccttÜGr|¡alaoglvcn
oo¡btnatlone of tastt¡ gt¡qlÈanoornþ. Tho g¡csÈcst

raüa of üctcrlorstlon t'a¡ foEô ln thc ooaung tasl
and, the traoülns ùatts rlrn tGltoal alr¡tÈancoully.
Itra¡mÈoôtbstËhl¡re^gthgo¡lyoøbtngtlæ
rhcre boùh üashs wcd, tlsüâI ln¡nt.

ptr!.ltpc ct eI. $966) Èostcit tÌGG ¡eoal'l of

a to¡l ræû 1tot. El,ahtosn eubJocÈl II.DQ toeüett ln
e a-Br EpÀ dcgls et gæd 14"01 t¡liL 3'8o0 ncürea.

thore rsa ro ælrall ôot¡rl,æatlol st altltuüa buf

ttrore rfaa a cllângÊ ln ühs ¡nttcnr of Pcrfo¡naæc
ln tlrat thO¡C r8l a g¡aatcr loaa ln ttp letor parÈ

o1 tlrs ttaË lc*¡rrod, a¡it lcc¡ losa 1n tho ea¡It'er
pqrG. Xt shouLt bc noùoô ühât ülr!'a eltangp l8
qutte ülro oÞposltc of thst noËed' by t{aofa¡la¡¡'l lf.937l '
Evans (1966) tcstad, platol shootlttg et 10'000 ft.
I'lrc¡c rotl¡ 12 alåyf of p¡aetloc aÈ ground. lcYcl'
tscnty rlaya p¡aottoo aG 1[r00o fü. end. cubcqucnt

¡rraotloc et Srouê Icl,ol. EG fOrrnd, thst üho ratc
of tllrttilg lno¡oased. s¡tô tl¡G êoculroy ûcarcas¡d' aü

altlüuÀc. Ho gl¡gElst¡ thst ühla 1¡ ühc rceulü of

Sencral rtlelnollBtlon üo t¡y trer{¡r at eltlüud'c ln
thG r8o ray aE frhocË (1939) and. üaofErla¡rd' (1937 a)

relaüc.

Gonüra¡y to cxpcotaülom, oognLtlv¡ P¡OOcssCa
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hgvo not gcnorrslly bocn sht¡m to ba partloularly
vrrln¡rablc to hJrporlo lrpelncnt. thO USUÂ1 tìcssont

advanocd for thts ar¡ ùhct s ûc6;tloo of Protcotlon
ls pnovldl3ù by Ftrlor lcarnlng of ùhc ùa¡kc r¡¡cð e¡d.

cnbJooÈs Eay bG ablo to cxort Lolìt cffo¡È ðtu¡lng

thc ùutaülon of tcgtl¡rg ao e8 to na¡t lrpal¡lcnt'
llhatever thc ¡aa¡onr aaYanocü, tt tc pleln that
sttt ot tc¡tlng Bmolôr¡rra fatl üo ¡lpn ilcte¡Loratlon
rlrloh la lantfcsË ln Icæ oontrollcô' obccn:atlon.

alonotablcallra¡o¡lnlod'¡¡tol¡nrtlætaI
pryohology tra¡ becn an lnor:a¡cü oolrÊclln for læoper

crportncntal tloclgn (c.g. me¡¡l L962} a¡rÀ a g5olflng

ar4lìrncrs that f1nû1n5r obùelnrù lay bc e firnstlon
of tho pa¡ùlculqr dlollgn u¡cd' (rcc c.8' Brosn (1966),

Grloe (1966)).

In sGûGral thc ro¡t ecnslùlv3 d'crlgn lc ono

nhlro all nrblcoüo a¡o Ëcltotl ud'cr all condlülone t

hcnoc ræorlng a laJor sorggc of uerf.anoa fron ths

orpcÍtuent - d.lffcrrno.a batroen euÞJcotr ' IË

cçantnlng thc cffrütr sf lryBorlê suoh a ôoel,gR haa

p¡oblcnc of ltr olr. gnbJcoÈl tcateil scttelly at
tro or ¡or{D levc1a of orygÊn oonocnùratlon or
attltuùc ¡aV ohar€le üturough Èlnc. rlÈh tralnfng
thc cffcot¡ of ltyr¡orla wlll bc ¡aûuccð. To ove¡Omq

tfrlg Eeny orPcrtrGntcrs hgvo p¡otratnoil eubJcoÈ¡ Èo

tãc pletca¡ of pcrfotlsnos. Hcnoc any olunSec

rhleh oosE¡ !n ùhc ¡t¡cør oa¡r bc Etttlbt¡tcð fo ühc

cffcot¡ Of thc ¡Ërc¡¡. llr1g too lras lüs probl€ilEo

StpoÈ (f939) sayt rlf prraotlcr ta o tlnucd. Eo thet
thare 1¡ no otrvlow lrprovcncnt, !t le orl,dcut thât
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the ta¡L has lost ¡r¡oh of lüc usofula¡at es a lcvel
of c=oallonoc of ¡onüal ¡reÚottanoc.' Pot¡lton

(1966) ¡a¡c¡ thc ¡ano polnt and. ôr¿r¡ a nrnbor of

exareploa fFil ntt¡ogpn nflr'ootls (poulton. cattoa

enil carlcntorr lg6[) a¡rit lty¡¡o¡la (Ldrlùh t lÞalgm'
tg6+l to ghor hd¡ stgrrlfloaDûly pooror ¡¡orfonarroo

ocours at nuoh lOror lcYclr of ¡t¡¡e¡ ln ml¡raotlocû

eub|ecto.Ifthcoqpartronlnl¡yloxtalcrcrtrto-
tcit üo g oontrol oonÀ!.tlæ and onc eltltude ccrd'lÈlon

a gtroup ælc ÂB and, gSoEP tno BA teelgB ray bo ue¡d''

poulton ¡ IæGruü (1966) polnt out thet' thc effoctg
of, mo oond.ltt æ nay bo ûoltôltralcnÈ on rhoül¡cr lt liât
bccn cxl'.r.t cnOcô fltüt or ¡coond, anil ehø ÌþII th'C

d,!.fferonoc¡ botrosn rææ.lacntal oqlülülg¡¡ lay bc

rcôuocd, or Gre€grretad, d¡prrd,tDs on tho natræc of
tlp oqlôltlonxorücl lntctsoÈlon'

Fæ üho nstcra of tte cand'Itlonxo¡rtlor

lntclaotion 1n lryBoxta (r.ôrfth & Dcnl¡æ, 1960) '
It roulð aGcn Èhât tlp eBroPrleüe dc¡lgn 1n ülç
eüud,y of t¡ypoxla woulð b¡ to u¡c ûlffcrant glow¡g

for tlu ôlffrænü lcvels of o¡ygcn anû trrt ell.
eubJcoùs rurûcr o¡¡ oond,lttoa orrllr. In thlc way

norra lcïul¡ of luæod.a E8t bs uÊG¿ tDttoed. of thc
slngtr lotrl of lV¡¡e.ta rtrloh ÎEG (196e1 ast¡s lg
ütç t¡nlleal hyporta Gxttêil,llnü. Høræcr tlra djlE-

aÄvantagiü of thlg ôcclgn 1¡ thsü ühe cff¡ot¡ of
Irypo¡|,a ap tuorÈrleabLy eonfadod, lft'th d,lffcrcæcr
beù¡rcen aubJcoùc¡ lrcnsc glvl¡6 e Ìrlgh t¡1¡læ Ya¡l'a¡oc

amd,' wtth silefl arnbor¡ of æbloet¡, a htgh Pro-
Þablllty of tlr¡ typc 2 cr¡o¡ of ¡üatl¡tlool tnfcronsc s

thåË 1g eacspülug ühc hyBothcgls of no cffcot rrhcn
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lnfaoültlcfalso.Añrl].erd.laer¡ssloaoft}rlc
polnt lay bc found' ln tho ePlnnôlr 1' lnrt for thc

Dr¡æent Ptqposc 1t nc¡d' mft bc aalù that foUslns
üho cu88l¡t1on of E nubæ oû suthoro Gsvr 1963'

boucrclymoplcccofll¡fo¡rsÛlouu¡od.lnaðdllttoa
tolarvoÈhßlttoeldtlntÌËlnÈcrrnrtatlonofthe
rc¡ult¡ obËErloð.

xl¡tlG (196+l aüllFc¡r3 thr lonc l'ro.ÈÈ Iltc¡a-
Ërnc m thc pyotrolqtoal offceüg of tv¡o¡ta sd'

oæ!.È!.olors thc fallrr]¡ of o=prrlrcnùrra fo r¡c
¡.coætlyileeclonææorarqwfæctlÍlytnst@tlæs
rlrtah a¡! Inorn to bo a'ffoctoô þ hypo=la' E¡

noùra t{aofeala¡ld oa$969)c@In¡Lsm of tho cffccùs

of fryfo.ta and' agtng o tlc tætory lbsülon¡ ' Ho

Ft¡Gc out thaü 1l Èlrt¡ a¡¡aIsgt hol'il¡ ' üh ro¡t
reporbo.lwtfclfc{'(1958)affor.lgeroelthof
trolmlqæ for tho ¡My of tv!¡ods' It 1¡ ffoL
thls Dot¡Ñ Èhåt, thc prer¡r¡t lw¡rtl8aùlm bcgæ'

In ühË ¡tuny of ag1¡c tha lrobl'cn ta to
ôctoot falrly tgtt otrangcr ta oognlÈlrc fimotlq¡lne
gd, lt la ln ttrlr aü}a thåt poyohology tra¡ ¡cø oo|l-

atûcrable aÀvgnoos tn ô¡çcloÉnt ncr toolnlqucl anÅ

üa¡f,¡ to ctud¡ t'hea¡ olunß¡¡¡ (uatfor¿ t958, llÞH'tr
ê lhehu. l;962l. If ttr ana'loel botrcm a8ütg td
lryloxte holû¡ trrro at eIL, tbGû Èho body of ltü,r¡ur
t!|rcq!eg'.nsallo¡it¡Ècohllucrùou¡cand'lng6cl.
tlmg for tbotlG¡l to cüdy rhloh nay casÈ nar

llehtmthecffcot¡oftvporlaonühop¡yoholott.eal
Proooa8cg.
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Henoe thc teshs uled, ln Èhls ttudy oa tht
cffccü¡ of hyDor!.a on lnus¡l¡ heve rostl.y boqn

iþvclopoð otr"tglnaUt ln thc study of aglng a¡!al, a8

ctatGd.r ucc ùealgne rlrloh aPD.t¡t ap¡no¡¡r:l'at¡ to
tha pham¡rpa wrd,cn oms!.d,oratlsn.

lho¡c lorr than øc altt tud,o oonÀlùlor !'¡
u¡cô ta addltlo¡ ü'o a oætroI, ¡t¡obtoe artcc ln th'
statlgttoal enelyalr ln t¡ryln; to c¡tabllsh ¿t rhsü
altltud,c prf,oranoo 1¡ ¡l8Éfloaltþ lrPalFo¿.
fo anor¡r ülr1¡ quratlæ tn ühü DÊtû e ac¡tcg of
tt I tcsts e¡Ë rm of oætrol agafd ¡aoh gfoÍ¡r.e.
alrc altlffi,o, m.th tha ücvclo¡ncat of Ëho

anoly¡fg of ra¡la¡oc e rüqt ¡w*frI toolulqur la
avallablc rhlah ls rott ¡c¡¡ltlrr tbaü lnôlilafua,l
rtf tostl. A ftÉÌffi d¡rvololrunt (ftncr tú2.
HâVs 1963) t¡ afifæat.û Èt th. uæ of ryracctm
a¡alysl¡ EtËDa ¡p¡fqrause l¡ rclstal üo lcrrI of
alttènÂo. lhc qmat!.on Lr noû at rhaù aLÈlffi.o 1r
porfomaaoa gtCÉfloaat].y DooFCc hÈ raËbæ rhat l¡
Ëlr fuotlon selatlDg elùlffic âqû ¡|o¡fetanoc anð
rhaË 1g ùþ ¡llplcct tbotlæ avallablo aûoquatrly
to d,oeortbc tlu dsËa &¡th.rcd,. ID ¡ultt¡ùc tt r
tcgüe th. eltltd,o ¿t whlah stgnr ¡ao*oo of
d!,ffonnac 1¡ atÈal,nrd, alc¡nnd,¡ æ thc porcr of ühc
Ècst ard. thc unnbcr of, ruÞtcat¡ u¡oür ê8 roLL as
Èhc f,on of ütc cffqot. h oxarplr eubJcoÈe
ücstcd, et grorud lcrtl 51000 fü., 10.000 fü.r
15rOO0 fü. an¡f e0r000 lay elrm tcea rraotl,qr tlrog
of 1.5r l.?t 1.9, e.6 anal l.O cccmdr. ff thÊ
stgnl3laaæa ücsÊ u¡od, osusoa tlp crl¡crtlcoto¡ üo
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r¡Jost æy èlffa¡lno. b.Iw .5 of a ¡reod' as

¡lgnLflcant th.n no ¡18¡r1ñoaat ôf,ffcronc¡ rlll
bc oËaln¡af eÈll 15'000 ft. Edstlr lf th'
crp¡rf¡entot¡ 3l¡üt¡ thet ¡ lLncar ü¡¡dl eÄlqucÈcly

ilcrostboa tb ûêtr Èhol rc oân sav ùhgË Èlr ¡tcn-

fc¡a¡oc b.glm to ô¡tcnlffi. È6 roGû lcr¡cl
llP. lllr quctlæ tlra I'r to if'4'f' lw læh
DCrfO|mo¡ aþtElos.etr¡ fæ ceoh Lnc¡.Üsa,t ln
altltuÄc.

Hcroc tn rôAttlæ to Èlre sn of a ¡c¡rlÊlvt
ûesr8¡r and, Èh ur of toohlquc¡ ectslnnfry d.cæfopd'

tn ülrc 'toûy 
of esÊff, Gtrl¡ trrrrtt$Êtlor rlLL bc

ocrocrtcd, r!,Èh rlut aPItGasE ùo h ùls l¡ls¡¡¡r ¡ùaÊl¡-
t16el ælyctt oæsa'nrd' ln thr ¡tntt of Èhc Dro-
bi!æs of tmmt, flrlr 1r a fatrly lnillo8¡ alcre¡:-

üurc Èo Ëho prrclæ¡ Itücratcr ø ütc Dryobf,€t.-
oal effooü¡ of lffporla ln ûælg¡, üattt ¡¡cd' 6|'
¡¡'tatl¡tloel ¡'râlytls. fþ tb ¡rau1t¡ oÞùelmû

æt nst bc ¡cadtfy oønerrü r!.th nr¡ttøu¡ r¡lultr
obüatnoð c=ocpt ln e üry gcrpual' re!r.

In a et¡gl'c ctrpere to ÌV¡¡oxla Lt srrul
frobebû,c thit Ûh. lull ef?¡oû¡ vod.d not rbø læt!'l
afücn pol'onsta c¡trro¡u , rr¡noiåUy ltil trl'ld'

hlfod.a. In cæætrenüe,l ü.rl8ü ef ùb klnll
tnÄloat¡d, rlth the nabeæ of nrbtcoGl tc¡ûrü' ouoc

onlJ' lt lc olcal Èhtt roranged crPottlËÚ tr noÈ

¡¡orclÞ¡,o rmlorc eû€üdt oan b gclusd, to (e) a
roapÈlrpú gubJÊcù; Dool æd (b) ûcoq¡mcc¡lo¡¡
ohubcr fæclXlttcr æÂ mdloa]' slf¡¡ùHtttoa fæ
E¡¡IfúÈ.a[ eroutt of ül¡o. & tþ¡e¡ ox¡nr{,r¡uËl
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thc sublcots rc¡t atr¡ðcntsr st, John .hbulanoc and'

Boyat .åu!Èrallan Al¡lfoüca lrGg¡toncL rho volwrüaorcd'

to 51vc uI, Eors of ttælr Ëlne fr4 e nol'Lel rorEllrg

ilat to aot ar aubJcotc. lcohnlolaúÉ to oontrcl
thc olra¡bor ðlai thlc üollh tn ad.ôltlon to' a¡ü apoÉ

flon, Èhctr no.nal ðuttre æd. n¡4loel eupcrvaslon

hail üo bo ¡ubJ¡st to pcr¡æal agrcclcnt bcürecn tho

cr¡¡ælncnbor aad. a ¡eillo¿I pr¿otltl@cl¡ rho al¡o
ge?G up ttre ÈG s notral rertlng ôl¡r' Às a

rcsult lt rould. hsvc bocn lrpocclbil.s Èo CrItoEê e¡¡¡r

cublrot to ¡y¡orla for rotG thsü 60 er 9O ulnt¡tsg

at uoat. TltG qucrtLu la: 1g ¡uoh e lragùh of
Gxlroagra guffLolcnt to alror thc offcots of Ìrypoxle?

Thc pÌVelologlcal cffsoÈs of tVBorC'e tlraugh tl¡c
arc ðcalt rlth bGla|t buË lt le nqoo¡ssllt to look

at thc !oæ tllrcot boheYf.crsl øttdc@'

Btlls (lg3?l ghorcd tlrat thû bloohlng rhloh
ooours ln hy?o¡la 1¡ tttlt lnarca¡lng uD Èo t5
¡lnuÈcs GrposraG. Bwoell (19[8) ln lrls Etuûlos

of tanua.l ùc¡tcrLty ânal ¡!.rBlc adûltlon eug6caü*

thst the rar{mu ôoorcront lc fond efÈor t5 ¡lauùcs

at 181000 fü. ¡ afÈcr rhloh pcrfqranqa raplilly plohe

up to omtrol Icvel. Bc ¡u6ßcst'e eonc rspltl
plvsloloßl,cal ad.Ju¡hcnt üo lvpoxta bìrË ln faot tltc
affcoüc he d.¡sailba¡ arc pobbly the earc Phcno-

rGËül ac chorn by l¡drlüh & Þnl¡qn (196{) ,

lllc¡ subJcots a¡l Pnoperl.y hlpoxlo prlor to üh
o@GnG€LGnt of ths tc¡t Èhon thc d.corcncnù of
trypo¡!.a, thor¡eh lersè et flrEtr vlrüuallt ôlaaPPca¡r

syür rtth a ¡ho¡t tlnc of Praottac on ühc tag[ u¡.d'.
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subJcatc glven prlor Èogülng ln thc ooaùroI o6d.l-
tlon llr¡t chry no cffoot¡ of tì'.lrorlà nhateocYcr

gr¡gs;asütns ühat tho tuprovcneat notcil 1¡ s pcyolto-

loefoa"l and. noü a plv¡lolosloel aåf urtlcnt '
Slnoncsn ¿l ünohrll (1951) chor that et 101000 fÈ'
ùt¡cre le a droD ln ths c.F.F. rhlch begtru üO lcvel
out aftcr t0 rlnutcs erltotrrlc buü thc frcqucnoy la
¡t111 fatrtng afücr 12 nlnutca. uaåg $9571 shows

that ühâllo le e osnrlgtcnt lnorcaso ln vcry long

¡ospongGs rlüh tlr¡ ø7cr 30 to 6O ¡tnu¿cs at
alttÈr¡itcg of 161000 fü. to 181000 fC.' though aÈ

13'OOO f.t. no suoh ôcoltns ts aPlp¡cnt. Lårft (1962',,

on ühe Þsslr of obsarvatlonal tlata ¡nggcgùs that at
1o¡r alÈltudc¡ tl¡¿ cffcotc of Ìrypox!,a nay noü bo

gholtln lEtll afÈc¡ prolongCù Gfltotr¡¡1!. Tlrcro le
noü nuoh cyrteuatlO cvLd.rnoo üo ahor how long Aan

bs rcgar¿Gd. es Flolmg3d. anð hor nush lolìG cffcgÈ

wpoxla woulù hsvc eftrr oll3, üno oæ thrco houg
cxposure or after üon ¡lnutas cxllgsurt o

Thl¡ ùheEle 1o ftnartly oonccluoð wtth ühc

p¡yoholæloal study of hypoxl'a whloh, taya fimc
(1964), ha,a noÈ kcpt IEoG rlth reoonÈ edva¡ro¡s ln
rc¡plratery ptVatology or rlth peyohelogy 1n 6eacr*1.
I{orcver ühc strGaa app}lcû lc plValologlog! and, e¡
fa¡ as poaalblc ütre ðaüe obüslncd. rllt ba rclaücd
t,o rhat l¡ tnorn of thc rolctant phyrlologlosl
ncolrenlsûgr It ecene theroforc that a baslo tcxt-
booL or¡ùIlne of thc plry¡tolqloâI effocto of ttyl}orla
should bc glvon.

a
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firc boây ryulrte €E 8cB oættaaùl'y fæ lt¡
r¡tebello Dl¡oorltl.t. t'lÐ bLæd. bcoæ¡ gatu¡aËod'

tlth orygsn at lt ¡r¡r.Ê ttcûugh thü oaplllarl'ce
tn tlr¡ \ugl. llp tnü of tht oqr8ct! l¡ sa¡rl'cd
not lu ¡lrplc ¡olutto ln th blood' W otæúoafft
borü¡f to haclçlobtn lohoulls. Thc arourt of
orVEGn borgil ln tl¡l¡ ray ð¡¡rd¡ ü thl IIl'tatEÛ
¡¡l¡tcd' by ÈlË qttæ tn th¡ lunag tnðc¡¡cnôemt of
any oülm ga¡ (tlc nafrtat' Inltl¡tüÊ cf rx¡6pra).

At noral sbo¡DM.c lrrltJlcc tho ell o¡tgca ln
tho etro¡plprc glv¡¡ e pa¡tlat gn¡¡tur of orygca

. of 150 rllJ,lrtü¡r¡ of rcraurT q¡id thls glvc¡ a
setræeùla of 951 at raçllrur Ln tlu blood'. If
thc pe¡ùlsl pr¡¡ttrG cf o¡ygra t's rcêwð th¡rs
Le lt'ttlc rcðuat!.æ tn ca@t1cr of thc Èû'ooð

rut1l lo0 úLtlrctæca of rcroteT (10'000 fü.),
afücr rlrloh tho rcôuotlæ la ¡¿tgat!'æ te Pro-
grcælvcly læc rapld,. lltll rts¡¡l that rh¡n ùlp
DEÉlaf la'tssu1ù ef oxtgsa tn thc ecll¡ 1¡ qultc
l.u tlu¡o 1r a oaaoad¡ cffcoù ln Ëh¡ saplllarlcs
a¡rÀ osfgcn 1r rcediþ nûwod, tlu lte boud' cùatc
üo supply tb ocll¡, @lænæ.o lf tln p€rtlel
prclsrrËo of oryEen ln Ëhr luSF dro¡r thcro 1c

ltttle itrop ln oxtto ¡atrratloa tmttl lOO ell.lt-
¡st¡ce of rsrout or abaut 101000 ft.r tl¡la tca¡t
Èhat rlth laorca¡lne al.tlÈutc et ftr¡t tþ a¡orut
of orygcn avallablo ûrop¡ Ytsy llttlo Elthongh l'üs

Dertlal lrr'.s8uìr rtIl iÞop pqgreg¡lülJ. át far
ag 1¡ horm a d¡tp ln ¡æ¡crus has llÈÈla ¡ffcaÈ
ür tha nBpl.y Go th¡ oal.l¡ utll vtry 1ø lcvula
of partlal pro¡aæ of oxygon a¡G rrtaolr¡d (Yan
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r,lc¡o ar|d' gtlotæv t96)l' rll aaitlÈlæ to ül¡e

¡rrotcotlon of blood o4rg.n lcl¡l ln e ¡üatc of
fa[lng oEr8tn gqpPlt tlur¡ a¡e othcr adaB'ülvr

¡¡¡clr¡úÐ3. thcr¡ 1¡ an lnoroa¡c ln ¡c¡Blrator¡f :"

vofuuo, tbough ttrls 1¡ Ìæld, la ohccü rmt!.l 8'000 fB.

Èo 10ro0o fü. bv tÌË oærcquaù atrop Ln thc pe¡tlar

Irì srrE¡B of oarbæ-d,l,ox1ðc ln btrood.. lþovc üþ!'o

lcvrl rc¡p!.¡aüort vo[u¡ tnorca¡¡c ¡-?pli[lt and. Oæ-

êtao oütpüt 1r tnorca¡oð Ëhu rartnc lc¡¡ oryEp¡r

ave!,lab]c per rlnuËe to tlrc ooll!. rn¡cn¡l firtpÚt

ls lno¡eaccd, a¡û ttrr¡ t¡ s rcloa¡c of glyoogca

ñ6 thc llvcr, ttpqgh thll talcs Glm. ËqcY¡r,
tha lnorca¡c ln rcüllratl@ hes I âttooteücd. colt I
thclìo la e drop ln tha Pa!È18r l[ìtãtfl¡¡ìt of o|nrbm

dlod.rlc rhloh proûuocc ra¡o-oonrtdotloa æd'

etrnËually a fær of lvl¡or!.a, crPcolelly ÍrtÌttn fhc
Þela.

fho ncæou¡ sysÈGl It noFl vul¡rrablc to thc
r$ü}7al of oE¡Ecn thÂn üt oÈhÊ!) Part of ütr bdl¡r'

In add,ltlm lf lt ls dÊFrlYÇif of orygc|r for nonc

thsn abosù ftvç nlnutce lt rllt ¡ç earagoô bcyond.

the po¡otbtltty of l'ct¡rlr. Hwcvrr ÈhË Flcallotlm
of bclrevl.o¡lal olra¡tcs ft66 th¡ honr phyrlotogteel
Gffro?r le by Do trcsllt ¡lrplc. A! Ícty f,LúJl
Bo1trt6 anlt th.úG t¡y bc psyolplsgloal olqngcs blfæc
ülææ fr¡s ant d,¡ÈcoÈeblc pþy¡lolqtoal, olrngra l¡rd,il-

oatlrrg ohangp ta Èhr oryß.n sæo¡at¡sùlæ rltltln ühr

scX.l¡. fn fçoxla thorc lc a oæ}ox rtdlgt¡|lþ¡¡tlm
of the blood. !,n thc Fat¡r (fctv 1969) rlrra¡ ln
gÊ[r6ral, tho gfcy lattor Anû cùhcr a¡¡]48 of re¡lru
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oryEûn Gon¡EDûlæ eFê ¡côuocd' la thclr oryEitn

uBùale tlorn to tlra leYrl of otlnl dalas oú ÈlË

balnn ÎÌn olil vl'cu ra¡ tlrsü fVporlo tt'rrßIl

flmù et tlrc htglr¡t l¡crcl¡ of oo¡Êloal fincû1m

a¡d tlron Dro8stttlYoly otteoÈrdl plVls-gcnoüloa'lly

¡@! ¡nL¡ltlvr fuottæ¡ (gghüngt JeoLrmre

ht"oülrslt) a¡d. E¡ty reuld ¡u¡¡po¡t tÌr!¡ Ylcr'
EüêEl ¡tr¡ill¡r rapoutod' bY Iþ11' ftEclln e¡ù

BæalreÈ(1961)ahutt*onpl'toatlon¡l¡¡ro1lçð.
Illdl.rhnod'alrdÈabûtltyoft}rÛ¡ffouar¡r¡ter
my b¡ l¡lcrcasoit' st ]'ostù for a ¡ffi tt"r¡'
fìcthcrthtl,.B-4.8.1¡aotlvatcûbVth..tscgÊDot
sfgnels of tlc etmo-rco¡lÉæt of Èh¡ osræl'f

aæta rtrloh 1¡ allo Èb sÈt'mlug Ëe gæator !3t-
ptratlæ. Eæo. ttæ ¡nttcra of t¡ter'rcl.etlæ
botr¡æ thc a.B"A.S. d thÊ Oæt|I ls clEn8'ù 8'1

thonct¡crultraybractat.ofluorce¡eilarou¡gl
ln add.tGtæ Èo !'na¡ca¡¡ù llrLtaÈû'llty of tnÄlvtauel

æll¡t ocll¡.

Iaaua*Tttrtslrtbt¡a¡'jl'thetÈr'f1r3t
o$¡ooüetla!'¡Èhaü¡¡æ:fo¡la¡ocglrgngrlrlthln-
crea¡lns attltd,e rould, follr a ¡llrlla¡ fuoülq
asthatrclstrDsol'glE¡eÈraaülGüoaltlùud¡l
ttg! to !l!ülc 06l no offro! uD Èo 1O'O00 ft'r tlpn
eetecpl'asorlcratlaBil¡trrtegttæÈ¡¡d'thaü.
rh. b[tll of, tlr ¡¡gyobto8lotl tJtteraBE¡O æ h¡r¡¡o¡le

rouldl aWport tÌrla vtcr W lt tul brü â¡gÐô tbaÈ

ruoh of tlrl¡ crld¡nsr 1¡ bcsod. G lntætltlru tcl-
tll¡t ¡nooldulll. It rt6ht b crDcatcd ttçn ÈhsÈ

tho fuoÈton rcy bc roro oqplloetril e¡td. thst tt
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tâJl tloù æo¡¡tstal,ly ¡ls ð¡È¡rl,æatlæ ed' rËÍla
lryrsær¡nt uûæ lvlpxle rh¡¡c ¡¡n¡ltlæ üc¡tlng
ùsolulqms añr E ¡il.

lt üat ¡qes¡t¡d' abæl ültü m o¡gs¡ú¡r It
rEÀdraly trporcd. to a li!ðuÊ.ð Þtltlal prccrurc of
oryEr¡n tlË rQamtlæ ln Èþ o476pü ootæt of tb
ooIlc 1111 not br ln¡tantenou. It rlLI talc a

llttlo t1rË fæ all tlr ot ro¡IrËlre bü.oeû Êo atÈ¡ln
¡ ¡eÈrratloa oo¡æ¡@lne üo th¡ trfi 6IJE!¡ lcrrl
a¡i b.træ¿ that lt Ílll tafc tü¡ Èlro fol üh¡

EaÉlef ItFat!ÊE! of ogEl¡u l¡ Èlr tl¡sur¡ Èo il¡oD

to e lorr1 oæ¡oant trtth ËbÈ la thc bilood,. IB
aÅd,ltlæ Èh¡ potootlYl reoln¡!,¡lr úLf Geo lnto
pra¡ and lt 1111 taÈc 3æ tlrG fæ Èlprc to ¡ceoh

a stablc ttat . $rct roulû br lns¡uercd oastll,ao

o¡tlmÈ. lm¡¡a¡ed. vcßùlbÈlæ ad. lmo¡ ttôuo.ô, Ds¡b

GlBl ltrlrlrEìt of c¡rba-ülorlitc t¡ Ëtx bilood,. fllrlc
ln Ëu¡a røulit lnhlbtÈ lEth.! lnoroa¡¡e l¡ trnÈIl¡tlæ
uhrs tlr¡ Da¡Êl¡l ¡rrrrur of qul¡a ïtrr¡ *rduood'

lcr caough to it¡tæ rutllsùlæ. torrs?E tlcta
rould, b¡ a tratoâf ¡oðf¡û'rt'ffilæ of bLooô ln
aÀilltlq to a¡t vero-oært¡â.otlq rhloh oan br
aÈtlÍ,brÉeblo ùc Èhc arrbærdlotrlit ohan6t¡. Ottl
r.ït lpus æ üâ¡rl fühc 6tqerr rey talr ¡llac.
!¡¡ th. aoidl trfcrlql oepaotty of tbr È¡,coaf qülc-
qænÈ æ ohmÉi.r ln Das-Èlaf ¡l¡Êt¡Er of oæboa-
illod.tu and ooæqwt¡tlt th pE of blood'" ßücYtt
thr lud,lEtc oqæ*¡ 1¡ tltr fl$t ¡teCc of cqulll-
þ6tt oa. Otlr th. f!!tt ooup¡'c of þu'¡ of cqnsær
to hypo-la Èh¡ plryrloloetoel svt'dmoe æ Èbl¡ Polnt
1¡ ¡æ ¡atl¡faoùW tlua tho pryoboloeloat
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rofcrrad. to absrü. OtGr a ¡¡rles of cffilcg Eglng

a varlcty of acthoils of r¡arwLn8 tbG Da¡tlel Pl|tt-
suìÊ of orygrar orlrglr¡[ aatuatlm and' Darülef PIGE-

EEI of oarbon ð1o¡lôr, lt rould' tcæ thaü üu
nluute¡ la gufflol¡nt to atloï attalnent of gt¡ady

¡taücg of partlel F¡o¡¡urc of ory8rn anð orygpn

¡strn¡tloa. at loast up Ëo IE,OOO fÈ' (Sa'

Hærath' Ë.Lleat eosîln 1949, IElpBc aad' Gæc
194?. P.!tn y¡ and thoâl t95ß, I¡ty L952, süaoy

anar stËohoocü 1959.- E6labGtn' ROo' a¡ild. ffi,ffo 1961,

ad glrætsoD 1961. )

rntscoplngylthlrcvl,on¡artE.ntrthl¡1r
no,G to ¡ut6c¡t thet Èh cmDlrtc affcotr of þ-
pods ç111 b3 rânlfcgùcd, aßBcr tcn rlnutc¡ alllottrÛ r

br¡t rsrelt üo sugtscarü tl|at a ftrsÈ aplnoxlretlq
to cqulllE¡etlm la attelncil tn thst tllc ùl¡ou6h

Þorfo*le¡¡@ lsy olrgnGp ln na¡¡y ¡o¡tr of ra¡c afËcr

ùtrls. In prqEE'crslvc lryloúa, ¡)svÊlþloglosl
ohæglcr ray br ilctootsü Þrfo¡c any ctra¡gp ln tho

fì¡nou3 oxtg3¡r lclrl. Gmtlrscly afÈcr trl clgnr

of olrangs ltr tlr btood, oryE8n hevr dlaau¡ca¡cd''

Èhc¡c lay roll atll1 b¡ olra¡rsi.c ln p¡yoÌploglosl
fuotlons.
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^&rotetal Grlieæc æ thr ¡ffoeta of lv¡¡orla
on ln¡aa pcrfcunc (Væ Inlotl ad gtloh', 

'.969.
anô IúÈ 1962) lugao¡t that th hlglrr ¡¡u3¡1 fo-
oorsca ¡æ rott ðlr¡oËly af¡froü¡ð bÜ tht ttrctt.
âpe¡Ê ftm thc leot of ¡ra¡æ¡l¡ rf tho aùoqIssy o¡,

lnrÀcquaot of !.tt ottc to th¡ ¡tlrulur lltsüloa,
thc roct omaly noücd sffcoË ll æ ¡hort tclr
t¡¡6¡1tr. lllrls aPl¡llcr ln ob¡.çYsttonr of rou¡¡Cal¡¡ac¡tr

(Croeuc t95?l ad. la onbtcotc ln a iloooF!ÜcsloË
olrgrbca glvcn Ellcf erPoûrr}r¡ tO ¡rOformð lvpo¡le
(IdÈ t#21. In th¡ latBcr G¡rc rlu a nrbtooù

1¡ at a p!ìtslEìr cqutvelot to 251000 fÈ. l¡lt oIyìBC¡

rqDpl't t¡ dlsom¡otld'. El lay bc a¡tr¡d to ootut
b€¡ûarits ln tlr¡cr fræ a lrud¡ed'. ItTrloal1y
pcrfø¡aoc dlrùcrlo¡at.¡ ttat replûly ï1th ræ a¡d'

ræG rlcüatc¡ bctn8 r¡d'c ant thr cubt.6È tqftng
logæ and. lætg to tneûuc caoh tuoocsslY. ¡lt!-
I)æto. Ílren th¡ o¡trrc¡ suDplJ¡ 1¡ ¡rooæsftoô thl
¡ubJocË qufotl.f ltoortÊrl ad. ray Ge¡E qr oonutrrgl

þrq! he! no !.ræ¡r at all of oalltnt ÈhË fcr annbcra

Just fnl,cr to th¡ rrrc@ootîrrg of ülr orygcn ml¡llt.
It roulð ttçrofæ br ¡r¡poùd Èheù tc¡ts of

¡hort tær EoËt roulil ¡lror ra¡tL.ð rffcoü¡ rlth
try¡orlo and, o¿ eø¡Id' læPstlgigtc hc raælr

_25-
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ilrtc,ltoretra rlËh tacrcect'ngi alültudo ' Iü ls
Inora üh¡t eË th¡ Bota3 of collapcc r.LotrÌtr le ll-
Dallcd, bnù thc qucrtlæ ra¡lns hotr l¡r¡h lc 1ü

lrpglrc<l at rlldcr lcvrl¡ of lVtpd'a? teofaslând'

Itgr?(a))t.tt.¿slr¡rblcat¡at¡calgrrlod
tlrcr ttp folldlt¡8 ila¡ at 1lr890 fË' æ a va¡t¡Èy

of trlts $Gg rtrloh ïGtì! t8¡Is tzvolvfJtt lcg¡ar¡s
a oodc mt perrc¡l as¡oolgüc¡. Itl gloæ¡al lea'*ttns

raa rlgrlflosnÈly Dooær eù altlÈdc la ¡¡¡lüc of ot
rs¡f,fng tffrot¡ of pgstlgr. t¡oúarl¡¡d. ltgt? (b) )

c.¡rl,oil o|¡t ffitrcr obc¡rraÈtæc ilnrala tho lnGæ-

¡gtlæsIhrthatËltdroxrpdltlælntotho&ûor.
G ùlrt¡ erned'ltlæ a¡oæt ra¡ r¡Âe, in 8I€¿E¡I
ataGt''' to 20,000 ft. o!''fr ¡ Dcrlod of ¡rva roctsg,

auô ¡ubloot¡ rtlì¡ tüsÈcû ¡t a rc¡tc¡ of lsvcl¡
aluttrg thctr r¡d,m aoollretl¡atlæ, ^hæSrÈ
othcr Ètrlngc s¡blcoÈ¡ f.ûct t sBed a th¡lr rsloÌt
fæ ed.Ltorr Irtt¡nrr aD¿ Ealrcô a¡¡oolat¡ ad
nGlonlc ¡yllobtr'o lcaralnc;' fhr'c albJcot! Üc¡¡

tosteð at groud' Ic¡l. !?r5Ðo î8. an'r 20.110 3E'

ad gtroÜcar rfu¡lfloe¡tll rorl ctl!ìæ! at boüh alÈl-
tud.c¡ the! st g¡ood, 1ær1, All t'n lãbr¡r of
ülæ c-pcûltlæ ücr'l ù¡¡ted. a patrrd' e¡3e6tat¡¡ and.

nüscnro eyllablc lcañr¡s et 9r2OO fÈ,, 
'.5rl{o 

fü.r
L?.5P0 fr. od' 20r1{o fB. r,lttlo lr¡n1¡-rcut ra¡
ûl¡ottr[ablt ruètl Èh. l'r(xto fü. lcvrl Ùl¡t a

¡tatl¡Èloal o¡parlræ of cash a¡tltd¡ ItËh gto@¿

lcvrl fatl.d to ¡lrør aül sl8üfloanÈ ôcùcrLæatlæ
untll t?.5O0 ft. IC¡loilnS ¡uoh ln¡æ¡lÈl'vo
ststlrtlcal ùcetlag (æc aPlrnÅl¡ â.), tt 1g âPFrGüË

thaË, tho nqbcr of ¡opctltlmr to pcæfocÈ rcaslt anÀ
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Èho cæg¡¡ ln ðolayril r¡oaD l¡orea¡c ¡t¡arply at
15,OOO fü. oorDarc¿ rlth 9'OO0 fË. & ttrlr
l.etÈer 1ærl thry rlrc ltttlc illff¡ærnoo Èa
CrouÄ lçrl though til. alcgrcr of tlpet¡lcut
sould b. la^6Ù.¿ Èy my rcrlûual nuooÈlac rffoott.
tho olreqp la üh paÈùcr¡ of o*-ær ta'¡ ¡tloalatotl
rlth altltdc ! oütnrrlr to the f1¡dt¡gr ¡t rce
lcv¡l' at eltltndc thc Sr¡¡t¡rt ftsl¡rnoy of ætær
ra¡ tn Èho cerly Dttt of thr lltt ¡rææt¡û.

Tlthout tlr poÐotlvr rff¡oü¡ o? eoollrrp
Èt¡stla, chott t rr mqt ra¡ fod' to b¡ ll-
pafr¡¿ at Iuæ ¡ltlffir (ncfarfam' 19ll ) .

lfþæ a r¡Blð gtc.ü! (ti rtnutct)r Dal¡¡af a¡sooletc
Ioe¡al¡c l8oGtGsrlvcly ü.C.ü|.æstoô ¡Wh ÈhaË ËlËDC

rir e 151 roifætlø ln oqærot rcoall at tlu l'wcrù
altlùd¡ uroô (10'0OO fü.) sd a treEl¡ltlve lima¡
ürol.tm ebc¡rr tlrl¡. tlth a rlu¡r a¡oat (75 rlnw
t¡¡) ac lrln!,næt ra¡ fcd' rutlI 12'000 fü. ad'
-Il ùo 2O'OOO ft. d¡tc¡|,æatlæ lryr¡¡æd' faæ lr¡¡
raDlant ùhs afÈcr *aPld a¡o.ût.

Ealctcad. (19¡7)' rrYl'qlas thr IlteæeÈtcc
c-Èa¡Ë at theÈ ttrcr eøold¡ú, Ëhat rln ãiæctl,
Ìrøcvu, gaoh olnr8.¡ (fn tf dllrctla of ðco¡la¡cil'
offloløy) had, aot bro fornd, fottgrl¡¡C þ{'cf æ
crur ¡noloCcal ¡r¡¡ogsro ùo altlùuÀc¡ of 10 

' 
OO0 fË.

ot l'or¡t.r I¡ hl¡ on lx¡¡crlrcnù ho Savo tcvì¡o
sublcote rrtp.etüt .4lorurrr to et¡El¡ted' altltdr¡
of flc IO,OOO fÈ. to 18rO00 fÈ. fot four to ¡t¡
hoürg pæ d¡y oltl¡t a foe üo rl¡ rccü It rloð.
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&æsrt thc baùtcry of t¡cts hc urcd Ür¡8 Èhr¡ ùGtt

of tlË lccat1 of th¡ th¡Pos a a før boo!ü'. E
rlÈh all tho oùhGr þtst¿ Ed, a¡¡arÈ frc e dc?co-

tta taû 1¡ p¡rlplæal v1¡14, ltttlc cffooü of
rrylorla re¡ sDlnrrnt o tb rnoÛît t tt. Eal¡tcad.

d.ocs nofÈo, trorcrar, Èhat thå test rcgtrlÈ¡ d,o noù

atrø u tlpaf,Ð¡nt rhloh xs aPErsü3 ll¡ oùhtl¡ ralr8.

thc Gqgt¡üt.r¡ fod, to th¡lr ¡u¡prlro Èllat

roqül¡c sd. rsLI ¡mastt¡cü tsûa ra$r Dctr'fosr.il
olucll't onta at 1O,OOO fB. Ptathotrorc tlÛF
rsßr tlGquGñ fal'luo¡ to o*lY otÛ ttt romtl'no

elpsll¡g fooo¿u.c¡ lnrolrrd,' Eal¡ÈeeÅ ¡u8Bcrta
that la ðotng thc aËtut ÈcÉe loÈr lubJlota ray
3:ßËrt c¡Ère cfførÊ for e rlræt rhllc uA ¡o ra¡I
any ôcterlæatlæ' 8l ¡ffcoü thaÈ Uufap (1918)

noÈcd. tn aarll¡r c-I¡:¡trrotr.
p¡lltlpa, Gçlsro!'d. guil Pao. (lút) tc¡Èed,

eubJcatr o rooall of va¡yt¡g 1æ6Èh¡ of ürttÈt
arÉ ecæ ÈrSllah rosû¡. lfBor 15 dåt¡ lrastloc
aË Sroual lcvel. subtrotr roñr tran¡pæ'üoð to a
tcstln¡ ttatlon aü 12rOO0 ft. ant rctc¡tcd' m eaoh

of tturr dât!. xot ært rar tl¡r¡¡ no cl€glfts¡nt
allffcrrno¡ fornd, W that ra¡ no ¡lCn of any
poærr porfcrrroo at ¡ltldc. b a rnÈroquout

cu¡ortr¡uÈ thrrr æbJcoùr rc¡t tcaËoð for tro d-ays

aÈ g¡md, I¡YoI ad tfm at lSlO0O fÈ. lor Èh¡

nc¡t tro ilap, rü113t flo¡ qtÞ cnbfccte PGt-
forroû thr tc¡ù¡ 1¡l th rrvu¡c orücl. lhrroüt
fæ both a[1ct tt a¡È ntrbrre ras fouû Èo br ¡ffG;æfy
b¡ttc¡r el altltde thmgh nú ¡tcpllloauÈþ ro.
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In vLcn of thc ûlrour¡lo of Pøultæ (1967) anr¡

Poultm I Fcaan (1966), !È ea¡ be lçgcrtcd' thât

fallulr to talr eooøut of a¡r'¡ a¡¡¡n¡t¡to È¡au¡for

cffcoÈa 1¡ auoh a¡ À - Br B - A d'r¡16n rlght roll
lrsvr ret!.¡l any lr¡l cffootr of IVIÞ¡la. Pltllllns
anrl Pas¡ (1966) ùcgrË.'d 18 nrb!¡ste Ln a oourt¡r-
blanoc ôcrlEn et saoluÅ Iær1 anü 1S'000 fÈ'
tnqs¡tabetGrrzofÈrgË¡mbJrotsI.l.ücgtdou
lnod,taÈc æ tcl^a¡nd, (lo ¡cod¡) rroa¡r of ll¡t¡
of omm &gllrh rorilr, tG¡ln oab|.atng ¡I1
tclteôæreÈgroairl¡vrlagal'¡¡Èallto't.lat
altlËudt¡ rÈo oYæall ôlff¡a$o¡ ln p¡rforsnao raa

færd.. E6çtût¡ th¡ pcÈtot of prrfgrensc olnngað

at altltd¡ ¡ ¡ù altltudr !'ocaIl re¡ eaDaratlvrly

Þootrcr qr ùlrc Isrt flvl rorlt¡ of th¡ lltt thsuah

oqnarettvlly bcttcr ln tÌË tlrtt flYc' Thl'¡

cffasÈ th¡ euÈhær olalr, !,¡ rnrpporù lor ùh¡

hv¡pÈhcrlr yut fosa¡ô la ôlcst¡¡¡lon of tlrclr t96t
cr¡rrlrcnt that rry¡od.a rlll rhq lrnelrm3 æ

tatLr rlr$¡ ¡trqelv oæ¡ntl¡g lrqtËtc¡ rLll IEo-
ùæo d¡ùrrllæatlm. fhoy üo not aoùs Chat tlÚ
¡c¡ult¡ tlr¡t obÈcln¡ô arc d,t¡coËly ttæ o¡¡poclür of
ttre¡c oÞÈetnrd bY le,ofarlsãd, (l?t? (¡) ).

a rcaranabl. trrâlt of th¡ ælrtcucc ron¡ld

ræt to b¡ th¡t ¡¡Benlr¡obal rtuûlr¡ of at¡æt üur
rðo81t ilo not alray¡ tlvr rtlda¡oc ¡3 l¡Salrrcnt
urôr¡ hyl¡o¡l,a .tÍ¡n at attltuÂ¡¡ rlr¡¡ ecbtccüe

rould, b¡ í,¡lbly û1rÛæ6¡.ü aDd. eü trl,etrr altltuÀls
thsa Èhoee 8t rhtoh Èh.F. a¡ rnbtcotlrç and, obcrr-
vattonsl data üo ¡ug8crt rmry þI¡airrct'
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Falluctolldlry¡ctrrcnÈlnanyp¡sloule¡Ga'o
ret bG rllatcd' to tho tc?cÚlüt of roto of ø¡ct anÂ

ûuretlm of tÐrpoxla, th tatÈ ulcd'' tho arøunt of

Intorplaoùlc.ættçte'læd'Ëhorr3¡nÈtorhl.oh
lublcaËclrcrùoôr¡tracffæ?.lrrl¡ctcttlDgËo
oTcrrBCC æy trpaf¡rmt la oa¡nalÈt' Irrorpeetlrr
of ¡¡oh faotora thsrr 1¡ the platn faoü th¿t tho

or¡¡¡rlrætal rl¡ta falI¡ Èc ocnft¡l lrg¡ IFCoIÚo

obacfVatl,(ffito

A¡ttllas'1ËBtl6hetbGæfodlaexpæl-
ncntal studtcs æ th¡ cff¡ote of aglüt e¡û bærlu

rr*ra6G æ lncðlaüc rclæy. In8llc (195?l tcstcd'

Gro Arsupe of cl.itely ¡rtolrlatrùo DaÈllatg' onc

r!,th EoE dlcoldrÛl a¡û ¡ osatrol SrorD lstohcd'

foregË,gcrand'v¡rballltclllglüGttÉ¡horlngllo
o1¡ø¡ slt¡¡ of laory all¡orð**r. Íhc lcGhtlGr

ð1g1ü slnn f6¡æi[ 6¡t ¡cvorral vr¡¡1ø of thc Inor

oubo tcrù farlcal to ¡Irø anv itlffcrcnoc b.w6cû thc

t¡roeronprtlpughÈh.strarra¡Èrdtr¡¡al'rrætln
Dafæd attootato lcar:nfaf !u thc reiloryt ðlso¡torsü

!!øEpr Êrqlcy (1958) clrtlarlt fot¡¿ ltttlc trp
poln¡nt ülùh agp ln thc lroh¡lor dlglü ¡In¡ fo'rrard

Èo¡t. Thosc ret s IæÛ obarþ ra¡tod, d"oo¡sa¡c ln
tluldrSltautted'baolra¡tga'tffira¡lnltoÈC
Icerrtn6 g|'d v11ttr3l EdrIr. Erclcy (196ó) 3qBocÈl

lncxPlæatlothstgglaslta't'ltülo¡ffcoÈærhorÈ
Ècn ¡¡tcntlü P.t s¡ w lf th. r¡Èer!'al tras not

onty to bc rrtal¡oû bEt al¡o tra¡sfercd. thrn
ilgÞcrlæatlæ rl].I. bs alpr¡. lD vter of Ëhc

fellE¡c Èo lìl¡rl ûlffgroocr Ülth alt"glt sIEa fwE¡d.
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rhGra tlprc le detcr1lü''atlü ln patrcd' a¡tool4üo ot

d.lgltcbu*lrg¡r.r!þsÈ31teoutôbcurr;ScatÜd'ÈhEt
tÏ¡c fatlltr€ of dlgltE fæîelìù Èo bo 8tû¡1t11ìs ls a

rGtultofthGd,egrcooffalt¡'la¡LÈyrlththcte¡L'
lh¡rclca¡fa¡lllartasrÛa!ìru'.d'ÈbreffootaEl'l
EæG olca¡Iy t3Êllr lqlts anô ttand'*.ro (L962,'

atta¡Étoaolvr|th3aoatæad.lotlæbotrcæËb.b18h
ilcgrac of, apparæt velt'lltf euil thc to ilosFGC of

aotuel uslfll¡¡as of ü8ft s9an ltol as ÈcsÙr of

lncdtate rtilEr?'. fhc ta* th¡y sc¡l'ðor ls that

of illohotlo ¡ooa'lIr mbJoots eür æad üro l.lsts
ofiu8tù¡¡trrultaæourþÈhFqrh¡tercoPhmlGCâF-
plræoa æ¡ 11¡È to eaoh Gdrr If ühc rato of

rcei[nS lg quloE r than onc D.t cccæd (B¡'¡Àcn 196[)

Èhln aubJcota usueIIy rroal'l 
'Uet'ür 

1ær Go eêl

ttl t ætd. th.o, th¡ oùhor Gdlo nos¡lbcnt r¡ nod'el a¡

ouüllnoô bt lDsll¡ and, $d¡r¡æ (19ó2) la th¿ü tbc

fit3tha'rralgtt¡tncôlaÈcl'tuanrrlstod.ñilÈlp
r¡r-gÈo$ür rhorla¡ th¡ accod. half llÉt l¡ rùcrcð ln
shorÊ üacl r.üory aDd, tlm ¡clpatc¡l bacù. Ecnoc any

1r¡¡elncnü ln shc-t tcur ttocace r11I bc crt¡oOtcd to
ehor rcrnry ln thc ¡ooond. hÊlf ll¡t raogllld..

Th!'¡ ¡ng8ltùlæ res üotÈeif m ttrtrty cld'crlt
Datlrnùe, (half rtùh reLæy ðl¡æû¡r¡) rlth ll¡tc
Èü mc Èo fæ ðr8læ ¡led. out to boüh ü¡I'8 3lrül-
tancousllr. lo ln¡tmotlæt lrctrt glvra fæ ühc

roÈhoû of Fcosll. thotth tb¡ g¡supc Rrttrrl ntshsd.

üooãY'tûÈlo8ld,rsltlIEnÈhsmæzðlgo{cr
grotp ucna algBlftoütl¡ poæ¡r et mc, tro' fhtoc
emd. fos dllef,t¡ oa thc ¡csd hal.f I:tæ e¡d'
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slgntfloantly poorcr (trr threo and. foul d151ta on

the flrst half IlEt. Ih tho flrst l'l¡t rroel.led.
on fotr ,llglt¡ thcrc re^g a {Of itotertætlon ln thc
naory lrpelrcd grøup rh¡rcas ln thc aooond half
llst rqoell t,he llpattlcnt rac of th. cl¡üGr et 9Æl.

Thlg teeÈ rae algo utcd. to nea¡tæc thc Pro-
graaelve cffcots of ago. Itt Irgll¡ and Celrð (1963)

and ËcXay end, InsUs (19631 , cubJcotr of varlor¡c
agos ranG lstohe¿ sn ûlg1t slra¡r and. glven 1lgt Fm
ona to atr ùlglte üo caeh ea¡ wlüh agala no lnsùruo-
tlons as to thc rsthod. of reoelI. the old,ar sub-

Jcoür rcrG I¡oorcr on ühc Eooonô h81f lleü' cspcolally
wlth longcr l.lete Èhot¡gh thGrc lc Uttle d,lffarcnoe
on thc flrgt hålf Ilst.

fü ccoae l!tsoly, glvcn thc prwcn r¡se of
thls dlohoülo llstonlng tcst, thêt lt rou1d. provG

Eor'Ê scnsttlve to thc effccte of ftypod,e than thc
oonvenülonal û1S1ü sllan anð rould afforð a¡r

adoquaùc d.cvl,oo üo cranrno ürcnd.s of ôctcrloratlon
ln nenorg wlth lnoreaclng tgrporla.

Erpcrlncnt Â.

-

ltcnty forn tlrtvcrelty atudcnt nale yoltnr-
tecra ageð 2O Èo 26 vctt tcstcd. Ln a ðoaon¡rres¡lon
ohanba¡. $rbJeots rerG tcaücd. lnd.lvl.ðue1ly ln
the dcoonpreeElon charbor. Thcy wGr,o told. ühc
gcneral pr¡rpos€ of ühc erperl,rcnÈ a¡d, told, thaü
thcy woul'd. bc subJcoüeð to e@e alültude bcü¡racn
grormð lcval anû 131000 fü. fhey wGrra glvcn a
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prollnlna¡y rca¡t runr Èo ohcots Ëh¡t they ooulð

cqneÌlao Ft|¡Grsru¡c to thc lnmr oâr et Èh¡ oh¡rbor

Iglrüsgla ra¡ oluntd, the rUbJcOt a¡rd. th. cx¡rrl-
rcat6 Èlron ¡at ln th¡ olrerÞ¡¡ a¡ tho ¡¡rrs¡rilt ras

edJuttoô to thst ¡¡t fæ Ùho cxpclt!¡nt. llo
oonültlæ¡ rGri! ut.ðl grod l¡vll and. tJr000 fü.
cqnlvalcnü anô g¡¡bleot¡ Io¡¡ a¡¡lg¡rcd at rrand.a rlth
half to caoh 6ro[D. For both eond.ltlor¡ ten rlnu-
tcc re¡ allor¡ð to attaln Èlr ¡¡rglarulc lcvsl ¡a-
qú,rcd. Âftcr tho Èø rlnr¡toe e¡ocat (an¿ ùceocut

tn tho GÉtlc of grornrl l'ml) ton rlnúGt ret
allotcù for prvr!,ologlloal squlllhaülæ and tlna
tcstbg omlcnocd,. EnbjocÈ¡ rGrr3 gtvm thc flnt
olght tslele @ e ùlaorlrlmtlon oa¡il ¡*tlnc talù
(ccc ChaDtcr Y), rhloh toot trrnty ú'nut¡¡. thcy
rGlìl th¡n tlvon th¡ ftr¡t Èc33 of ¡hont tc¡r lolc-Tl
le¡tlng ton rlnuÈoa. lfÈcr a ffilçr thlrty d,nu-
ùo¡ oa¡d. roÉlng tfisy r.ro G[v¡n anothor rcrqf
ùo¡t. lfÈ.r tlrls tho o-¡¡¡rtr¡¡ùal ¡¡¡¡lG rat
omcLuÈcd..

Ttro tc¡t¡ fæ ¡lr*t tcn LCræ7 rortÊ rc6æ-
dcû æ taBc r¡oæil¡r. Eioh È¡¡t co¡lst.d' of a

t¡¡ü of itlglt 3Im anð of illoÌptlo ü¡t¡nt¡8. Ilr
th¡ itlelt r¡¡an tno l.l¡t¡ of four. 8t=, olghÈ anå

ton d,lglt¡ fræ oc Ëo nfu¡G ra¡ rrad auü at thc
ratc of æc Pæ ccomd, rlÈh rrrbJeota ln¡t¡uoÈrd' to
rc6a[ tædt ¿tclt afÈer thc rcndlug at rÂË¡7 d,lgÊÈ¡

es thcy ooruld. r¡n¡nbrr ln üh. o¡ùor ln vhloh th.t
rcrû gtrt¡. In tho ðlohotlo tc¡t foE] 1l¡Ël r.r't
road. oon¡1¡t1n6 of Ho' tln .r foræ, flvc ad' ¡lx
allglüe üo oaoh ca¡ r¡ad. ¡l¡nlùæcou¡It at thc ¡eÈc

of 90 ¡¡¡r únÉc. Snbtrot¿ rcrt¡ üold' bcfers eaoh
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roG of forr¡ llata hæ nen¡ dlglts thæ IfGtì8 ln thc
ll¡t a!rd, rÊ8r lnrtilßt¡il ¡tnply to Ccll the cxpcrt-
rrnütr ïh¡t thcy htatrd', In both all8llü ¡Dan and'

ôlohotlo lt¡tcnlng !1st¡ tGI¡ al¡ara t¡D uit¡gl ra¡¡alc

aubcr ùeb[,c¡ suoh Èhat æ GffoÉ ra¡ r¡d.c üo avo!.ô

rspctlülon¡ of Èlr t ro illglù ln a 1!¡t. In Ùh
d.lshotlo llstcnln; thl mly ærtçloticn lrpogrð ras
thet no tlst rae uscd' rlth üh¡ ¡æs ôlstÈ ln thc tatc
posltloa la tho both hal.f 1l3ts.

Es4IÈs.
In th. ûlohotle llet¡nlng, GYÊn rlthouü

4no!.11o tngt¡E3tlærl, aublrote l¡ça¡|ebly rcx¡caÈotl

ttr3 nnb.tla t:lu ü3 aar tttæ Èh¡ nubcr¡ frq tÌNC

other c€rFo In ooor{.¡gr tho ¡ogültr tlr¡ te¡c oÉ-
ücrla rtñ. u¡cd ar tho¡c cuttl¡¡d, by IneUr and'

cetFa (1963) ¡ thc flr¡t hslf ll¡t ra¡ lùc¡ltlfl.û
Èy Ëhr llrrt nrubæ rleall.od's lf th¡ aubcr glwn
ras noù tlc ftrst allglt ln ¡ltlrc,r lltt then 3h¿t

rcoall' wa¡ d,leostrd,od. Soorlng of rooall ln eaoh

hatf llst p¡rro¡tcð 3ilc ôlffloultlcc. Eücrrr
aftcr pæIlrta¡¡y soorl.n6 of e fcl nooæd.¡ a ¡cÈ

of nll¡s ras dtarn uB and eilhGlcd Èo ln roontng ell
rcootds. Glvon the ld.ætlflcaülm of tlr flrrt
ha,lf lttt ûlelüs rcrr oorntd forra¡t u¡tll clthsr
(e) Ê FrüG tn rcoall notcd. by Èho cr¡crtlætor qrf

lf ¡o Eap rel ap¡n¡mü' (b) rntll ühc total nnb¡r
of aXlglta ln thc hal:? 11¡t' ey èlg1tg bryo¡û tltl¡
polnü rG!¡ eotnÈcd' gs bclæ8tng to thc rcomd hålf
Ilst ¡roalÌoð. 13 ln thc oqv¡¡tløaf dtslf tÞsn
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the rcoell ras ¡oorcd, by orûcr. If thr dl8lts prut'-

ccntcd ror! trîr}.4ri a¡û thc ¡ubJoot ¡opo¡'Ècd

!r3r2rl*r5, thcn for¡r allgÊt¡ rcË rccæilcit ae oorroot,
ono Þcl¡A rlaplaocdl.

ùo fl¡bJcoÈ ln tlr¡ ootrol Sroup ües foüÀ
to hsvc yarËuallt ao lloeslr6 la oæ car a¡d, so ltls
rc¡u1ta ræ. d.l¡aarè¡ð. Þ alstaa of oalnüetlæ
of th¡ ctaùl¡tlcel arqrytl¡ ær tndlvtdu¡l ra¡
Écl.stGd, by ra¡¡üm nubcr tebl¡ üo bo d¡eppcd' tïil
thc expcrlæaùat trqP' lcetl.ug elrYo¡ rubtoote ln
c¡oh of tho tro gtoqx.

lablr 2.1 ¡ha¡ tlrc aa¡ ¡¡eroætagl rcoall ta
¿181ü slfn orl flnÈ a¡d, æod, hetf ûlolptlo tcsf.
nGtult3 a¡o prree¡ËriL ¡¡lnratcly for tbr tro üo¡t
er¡¡lm¡ eÎÈor 30 rlntÛor and' 60 rlauto¡ ln thc
c4¡crlrmÈel ¡lÈuatlo. I¡r gtl. Èlæce tcrÈ¡ thc
lrfporlo 6toup ¡hor e lucr pcrconteãp of oo¡root
rcsalL. Stetl¡tloal ¡aely¡lr ra¡ Pcrfo¡rod æ
tlr total nubæ of dlglts oorüß¡ct ln oaoh lca8th
of, l.let lm¡cnÈod, ln Èh¡ tro trat rc¡rlæ¡ (eco

lsblc 4.3.1 . o1 Èhc Ststlttlôel Appd.l=), ùIy
ln thc eted. llglf illehotto ll¡tc¡rlng 1l tln p.ú-
føaaoc of th¡ ttyDoxlo glow) alsnlÎloentþ poær.
Alùlroçh thc Alffæ'tBG. brtncca tlp group¡ |'s
grraataat Éüh Èhæ. or forn ilt8ll3¡ to caoh la¡ la
d.lohoüto llstcnlng, ln m oasG t ¡ tlrrr any øvl'ûcnoo

of lntcrao'ùlon of nubrrr of dlgl'ü¡ ¡lrr¡cntod' rlth
Ìrypo¡le (faU,r z.Ll .
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1A8r,E 2.1.

EIPEBIIIHfA A¡ Dlefl gPÅI e DICHOÎIC LfgEEtIilC.
ITEÄT PEBCffiTâ68 COBBtsCT BEC^LT. ïITH

YTBTIilC I,EKifEg OF LIgtr
(f, - 11)

Dl.gltü $Þan Dlclrotlo l'rt E¿If Dlohotl0 znd Eelf

Iünbcr
ot

Dlglts

13rO00
focü

4'6

100

5 6 5s32 t6

82 ?8 52 27 51
:t

r7 9

Thl¡ty nlnuüss or al=ty ¡rlnuto¡ cxl¡ogra! to tVBoxla
ühor no tl.tffcrcnoc ln thc ùlohotlo ¡cooad half Ilat
ettlrough thcrc 1¡ a raltcd, lntcraotlon ln thc flrEt
helf IlsÈ ¡ tho g¡ouð l'ovo1 SrouP [Prov¡û ootl-
sld.crably oa rcücaü Èhongh ühc }Woxlo Sroup alld.

noü (ace frgure 2.11 .

DL¡ou¡rlon.

Tlrc ¡crrrlt¡ oonflm Èhe rolte on a81ng and

Ealn d¡râgG ln ¡hørlne Èhat ths ¡coond. half llat
of a ú,lohoÊlo llstonlng te¡t r11l rho¡r dctcrlorctlon
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rh¡rs lt lc c4¡cotcd Èo coor*, Èhough tlra flrrt
hêlf llst a¡ô oouvrntlæal alløtt ÜDan ¡ho lcr¡
effaot. tlú.t ls aot to ol¡ll th¡t thc lettcr tc¡t¡
rGlo nct affootcð by th. st¡t¡t. ttl tbst aan bo

rat ô l¡ th* thc ûloh¡tto ¡rsæd, h¡lf 1¡ ræe ¡¡nll-
tlvc co thet for a glven anrrb¡r of rubtoot¡ Lt l¡
to¡ìÊ 1ll¡ly to rhør ¡ ¡tatlrttoelly srgnlfloanÈ
ðlffærnac batrrcn thr 6rou¡1.

llhc qucttloa 1¡ ! rlv l¡ ûlotrotlo ltcÈrnl¡rg
lærr ¡crlttrr to trpalrr¡¡t la ¡borÊ t¡lr raony?
rt oo¡.lil br ¡uggcrt¡d th¡È thl¡ 1r a Io¡¡ farl1ta¡
ta3x Èh8l¡ cowcatloDel ðtglt sDtn a¡û ttrl¡ ray bc

¡ pa¡tlal c4¡Ian¡tl,G. Eøsver ttrc ¡road' hÊIf
ll¡t rcoaltcû thor! lort rffrot than thG flr¡t h¡I:f
l1et ln tlrl¡ Gf,ertllar tasl. IÈ Oo¡1û b. th¡È
æly thc ¡eomd hslf tlrt ¡.orll.t 1r hlü ln rhæt
trrr ¡tæc aooord.lng te th¡ roü¡I ¡u6gp¡t¡ô bU

FoaÅÞcÉ (195S). hÈrn¡ & Èalt $96rl ¡no'lüûe¿
evldrnsc to ttrrrn d.oubü æ ttr ¡û¡çeoy of Èoad'-

bætf¡ rot¡I ¡3 ar aocout of rlry nrbJcots roo¡Ll by

¡ar and, Dct ÈV thc ol{cr l¡ rhloh ttny oo¡88.

dlcerty th.r. lc nc gra.srel agrrcrÉ æ thc roôcl
rhtoh aåoquatcly ücro¡lb¡¡ thr lgoo.rtGs lwolvcû
ln thlc ta¡I.

It 1r pocllbtr that ûlahotlo ll¡tcr¡lng ls
lon¡ ¡cn¡ttlvc tlil bcln3 lcr¡ farllta¡ ârÅ that,
ln eadltloa, Èh¡ eocæô h81f lltt l¡ n¡tlout¡rIy
¡c¡¡ltltr a¡ 1ü fæc¡ rnbJæta to ¡tæc 30æ

lnforrctiæ rhll¡ ôolng en¡ûÌ¡tng rlth anoùhæ

pârt of tlp tnforr¡tlo, ar lt! üho beotrrard, rccall
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of dtgtÈa. Poultu (1966) t¡a: tr¡68lttcd thet
la¡1ru r.n|ltlrl.ty tn È.ltlns stÌ.'t oft¡.ot¡ rlll
bc ¡horn ln aner rtrrs Dcl-{)G-ranc. lc sË tln lcrol
of 5Ol oonrcoü oYüs-ell. In thl¡ c¡¡¡crlrcnù
o.'Ëetnlt, tho llooall 1l thc !.oæd, h¡lf ôlchotlo
lc ol'o3ctt to tÌ¡le lovo1 though Ghc lllterlal cYl-
d.¡noc ¡rtüÌrla th¡ ùc¡t 1r cuoh s8 to stolø,¡ . ralllE
ôtffæcmc ln a¡ras abcvo JlOl oæ:root rcssll.
ÍÌrla ray bc a pastlal c-plqnatlo though noit a
ccpl'cte ao s ¡¡slyclr of tôouracy of rooall of
t¡n ðlgttt alonr tn Èlu ð191ù sÞan fona¡¡l f,a!,I to
slþr snt ¡lgntfloeüt dllffcrcnoc bdrc¡n thc Ùno

g¡rngps ttpUgh tha goaæal tcçel of roosll r¡¡ about

601.

Encrl¡cnt B.

-

Xïenty rlnc r¿1r anÄ t}ulrc frnsl¡ nâ¡F D.D-
.ærGI voltuÈccr.¿ to aot al mbJooü¡ fæ tlt!'g
ex¡rrlrcut. Thc¡l rG¡l Èh¡oo r¡Ic ofllocrr ln tln
glortp anÀ Èhg ært næoultrl&.ü. lCr¡ rangpü

frol lE Èo t8 yoe¡rr and csou¡ntlonal l¡v¡l f¡or
eerot¡tcr to elrorcr nail.gaüæ. ûr¡ of the
folalo rubtcotr tat a t¡lcphæL¡Ê n¡o4 to ¡ornbortng
llcta of nrnbcr¡' rhllrt o¡ of tln offto¡r¡ h¡d'

crtcn¡trç cxprriruor ef ro¡c aooountla6 â¡¡d' ha'd

ôæclopcd, g om:lðe¡abl,o faolllty fæ rcnclbcrlag
1æg IlEt¡ of nubttrs.

fho c4¡crLrm'È rar ¡ntrerlry af$tl et c¡ul-
ulng olraagpa ln pcrfananoo at v¡¡tour lcv¡l¡ of
hyporla. .ânelyûlt ra¡ tr bc pcrforrc¿ tr¡lDg tDend,
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a¡¿ly¡lc (rbor t96?, ad, fæ tl¡l¡ Pupofo qua1
rDeolng of cqrc¡LrcuÈal oondltlog ls rolt qm-

vcntont, thc @fy treaôs thoughÈ ltËcly to bc

foud. on to Þc reaålly lntc¡fætablc r.¡.r! l'tacer
ad. quadratlo n ùlË t'attcr r¡nl,fr*lng tt¡clf a¡
ar¡ lnorca¡cd, rat¡ of d¡tcrtoratloa at hlSlct¡ ålËl-
tud.oe, Honor for¡r attltdcr üGrc u¡cd. to F¡ovldc
an ad,cqurüc tcat of ruoh tr¡ud¡ rlÈhouÈ ¡¡naaÄlng

th¡ rubJeota r¡rrlr 30 r¡rt coadltla¡ c¡ to roduec

Èfre ¡wæ of thc ¡tctl¡tleal üortc. thc fots
læclg u¡cò rcr'! trotmd 1¡rr1, 51000 fü.r 101000 fÈ.
a¡ry[ 15'OOO fü. 151000 fÞ. rar u;cð a¡ th¡ r¡¡l¡¡¡¡
al-tltdc to oH.atc üho po¡¡lblllty of any cubJcot

soi.lapslng ilrælng tlc crpcrlr¡nt. $tbtcotl rclt
atslgnGd' at rend'c to cash Grf,p and rlùh equsl
glzcd. gloqlìt thL¡ Sevc Gl8ht rubJratr ¡nr lcvcl.

l¡ ln aI1 cx¡nrtro'Èg, Inoo¡utla ra¡ tats¡n

to try to ensu¡ tlËt rubJcetr had' nc !'ôca at rh¡È
cqulvalcnt altltuðc¡ th¡y rerG Èo br trsùcð. Tlny
rGr. to¡tcd lndlYfðE¡llt ln the tcor¡lrerrlm
otra¡bcr, fhry rcût glrrn a ¡mctrat at Afotmil lcvcl
@ eowltltlæ¡I alfsft sDan tlrca, el an calt ürltt
¡¡ecnt ra¡ ¡sdr to l¡000 - 51000 fÈ. a¡A ðon to
groud, lcv¡l a6ala. EuÞtrot¡ thgn ¡aü rhllo tlre
prorsuc lcvrl ras ¡ct rhloh t'où lrvaa únÑc¡.
lfÈcr tcn rlnuüc¡ tWhcr ralÈUg to allc plV¡lo-
leloal. cqulllbæatlæ tb tccGl4i søenoeð. Sub-

Jcotr rGËc glv¡n e ôlohortlo llctcnlne t¡lÈ laetl¡g
ücn ún¡te¡ thoa a¡oth¡r È8sl (roc GlnPter IY) rhloh
al¡o l¡ttcd 1O únuÊocr then thc cr¡¡orlrcutal
¡c¡¡læ r¡¡ at an ctd,.
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Th¡ oolrsntlcmsl' d'lgtÈ sDan glvrn ln ühc

prc-tctt aÈ grotud. Icvcl oorstrtcð of tlacc llatr
of caoh of 8, 10, 12 and 14 aü'8ftl æad, oÑ aÈ tlr
ratc of æ¡ pcr æomd, la asoonil$ orilcl of lcneth
of lt¡t, thc¡¡ lotæ tÞü3 rGrrl ¡xl¡ootcd to ¡æo-
dusc lc¡s th¡¡r pcrfrot æo¡an anô honoo glvo a
baÈtcr tndlo¡tlæ of lul-GxFrt¡rutal tl,ffer¡noc¡
botrccn tlp rubtrotl 1n tblr ¡bl,l:lty to reoall
d,lglt¡. thlr lnfor¡tla ras to b¡ utcd' la a¡
anrlyala of oc-va¡l'eüGo to aÄturt th. rltltlnP8acul)
vsrlenoc¡ ln dlshoùlo Urto¡ln6 !n thc ort¡3rlrsnt¡I
cltuatlæ ad, co rcôuo¡ tÏr¡ ûl¡eÀv¡Éaglç¡ of, utlDg
eush a lrct¡q¡nlcr¡¡ saouD of lubtcott.

Tho dlohotlo l-l¡tlnlng tcrt ooul¡tcð of
fow 1l¡t¡ of ¡aoh of 3, &, 5 aqd 6 Afgft¡ rcad' to
ceoh rar ¡llultooourly þt ¡È.üro tall¡ ¡¡es¡ôcr at
tho raùc of o¡c allgllt ctGE 2/9 scød'. Ll¡Èr
Ícro ¡oad, ta a¡oc¡À1n6 æð¡r cf nt¡brr of ðleltr.
fho tlgùc rcnr l¡ûc up f¡n re¡Åol prnut¡ülæ¡ ¡o
ag to avot'd,, ¡¡ far ar porelbùo, ¡¡B¡tlÈlæ of thr
aarc dlgÊÈr rlthl¡ a 11¡t. tf1th flvr tc slx ûlg1È¡
Èo caoh ear th: aubcr cf duplloetlo¡ of a ¿f8lf
rar LcDt to ¡ rlnlnnr tto a!.t61t ra¡ r'¡DCaüeð la a

helf ].1¡t a¡d. no dltlt spPla,rrd' ln thr .a¡3 Plaac
t¡ tro h¡lf llst¡, SubJroül rlrl tolil to ¡coall
ell thc illglt¡ thoy oor¡1ù ru¡nbcr ùc æc c¡r and'

e!'l Gtp tlgltr Èhcy oonlô ¡mcrbr fror the ethsr
Gt{!r no lnstn¡otlq ral glvcn er tc rhloh cer t}ut
ahonld, r¡oelI flrrt, Soorlng før aoouaoy of
rcoa"ll urod, tlrr r¡rc orlücrt a as ln nrec¡|rc¡rt A.
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RcsulÈr.

lrEra 2.2.

EXPffiftEIE B¡ DIGff gPlt e DICEOIIC I¡g[E[Irc'
TETT PEAGINIÎ.æE COB¡ECT BECAT.L Iß FOITR

LEfEf.S OP ^âI"fl[DE(r-B)

Âltltdc (ln 10OOr¡ of ft.)

D,Slt SDas

Dlohotl0 1¡È Ealf

Dtohotlo zt¡û Hâlf

îleblc 2,2. ¡lrcl Èlrr rean ¡¡croætagc oorrGat

¡æalt fæ caoh tsouÞ boùh ln th. ô18Êt spen ¡rcüceÈ
ad. thG ûlohotlo ll¡tcnlng l¡ ùh¡ rx¡nrl,rcat P!lol,3r.

It oa¡ bc ¡on that tn Ëhc Purte;l thtat r.¡ll larSl
dtf,fcrcæ¡s brtrocn ttroupt ¡hqln6 tho 8ôlt¡eb111ùy

of oo-rla¡ta¡ec tcolnlquæ. Prollrl¡¡¡y analyala

rcvcelcd thet tlra¡¡ ra! no crdilcnco of lnùrraotlæ
ln tvpod,a rlth tlrc nubcr of d!.8tte ¡xoæntsð ¡o
tþ3 alâta ra¡ an¡ly¡cd. la t¡¡¡¡ of thc toËal nnbcr
of illglü3 tìreallcd Þ oaôh tEÀlvt¿u¡I ln a onc ïa¡r

analyelc of oo-vsrlanG€. coû'Ðotloa ra¡ r'd.c Èo

tlp r¡eulÈr ln tÌrc cxBcrlr¡Ñel tc.8t ü for lrdlvt-
ihtsl allffcrcnaos ln ags anð l rctrst iü81t tDea'

F1gu¡e 2.2 a¡.ct¡ thc rGa,D fæ eash ;ro¡1P eor¡roÈlt

47.25

64.75

16.7

4? "25

69.6

t6.t

60,E

5l.t

94.1 18.0

65.t

55.)
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by thc oo;¡att¡üe Jl¡hg a¡ outllncd. by Tlncr
(t962, Fat 585'r. lllurr epl¡Gdlt to be llttlc
cffeot tut ro¡ üctcúæatlqr ln th¡ aeoond' hal'f
ltct at 151000 fü. Í'lt3 tltd' analyltc of oo-
yarlanrce utlng both oo-va¡taËc¡ ¡horl no ¡lgnlfl-
ranoc (fuUtc 

^.3.2. 
of tho ftÈatlstloel lppenôlr).

træc of ttp v¡rnr fc P æaoh thc 101 ¡1tn1f10anor
hv¡I a¡rit thc l'asËlræ 1¡ tn tln oublo ùnad¡ rhloh
a¡r not rcad.lly aoocptabil. el lndlosÈlng e¡rt rcal
cffcct¡ "

ElgSEglgE.
tÎll¡ er¡crrlre¡t u¡eü læ! anbtcots tban

cr¡¡crtrærÞ Â and. ad,tu¡ül¡nt ras r¡åo fæ Incücst
lniltvl¡luÊI tlffsl¡nocr ln rhort tcn rsuory ln
sr¡oh a raJr ec Èe elle no In¡otloo æ tlp te¡t
u¡cð ln thc cxprrlrcmt lEOItcs. HorcYrr e¡arlne-
ü1øn of Èlro rr¡ulùe ¡Wec¡t¡ Èh¡t nct onJ¡ rer
ttËla nc tlgnlfloot illffc¡mor ln d.l'ohoÈlo rroa-lI
attftùn¡tablr to h¡poxl'a but Ëhat ühen re¡ no effrot
of ant llnd,. Glvon thtt tlr rc¡ults ln orpor!'roat
A rctG noû r¡rcloul¡ rhloh !..rt rm]'lÈcty thcçh not
lrpocatblc, Èhc qwctlm 1l rlgr ra¡ tlrr¡r no cffeot
chffin ln thlc crllcrlrm'È? It ls hn that th¡
rrl¡crlrental subJrot¡ ruo r¡rrr¡ hetorc6mcou¡ fhan
thc ¡tudcnt¡ n¡cÅ ln cxp¡rlnnt A. f!¡ cbsorve-
tlons ðrnl,üg thc cx¡rllúrrrü lC a¡tpcar¡d' Èhaù a frr
rubJcotr Fc6a¡üot thË tút a¡ lqrorglbùc a¡d' aca¡cd
to try to ¡coal'l any ðl8lÈs f¡er tlr cro,o¡d hålf ll¡È.
ttrlc cccilrcd oI¡a¡ly apparc¡t tn oc fenall 1n Èhc



_49_

g¡]o&d, lcvrl gl¡erlP anû rsy lrst.¡ boca trrs ef oülprs.
ttrt suoh cffcot roulô lnt¡rod,we ðl¡omtlnultlcg lnto
ttc deËä and. h¡nco ra¡h th¡ ¡ffcoüt of lvPo=le.
ALtlpWh 1n gcnæ41 5Ol oo¡root ray bG tlts rost
tonrsltlç lcvcl for ü¡ücotlag olurgrc duc to ll¡rg¡
(poultæ t966r. ülrlr l¡vrl of pcrf*r¡¡oo ra¡r bc ao

ls ac to d.l¡conragG t6c rubJootc flc trytng Èo do

thc ta¡t aÈ eLL"

gubJrots rcrG c¡¡ncrd' to lVpo¡ta for ton
llnuÊc¡ beforc testlng bnrt the aubteota ln c=¡nrt-
¡æü â rcrc arposcd, fæ ha.lf an hor¡r Ècforc th.tr
ftrrt to¡t. Eeü3t lt l¡ pogtblc thet tlto cffeoÈ¡
of h.yporla rc¡c sltlrer tro rall to ¡hü agalnrt a

rlilc va¡tatlon ln rubJcotc aa4/æ th¡ lubtcota at
attltuÄo rGD! not foP.rlt ÌryPorto aftcr Ècn rlnuÈca
QXITOAT¡rc.

Íhc¡c tìreton¡ oou"lð rcrplaln arayr âtrl l![cr-
pcstcd, f¡tluc to tl.nÀ dlf?¡æaocr ht rould' nof
rnablc ¡uoh taforrstlqr Èo br 6alacô tïc thc cffort
of crllcrlreatatla. îhorc rat ele ra¡r ln rhl'oh tlu
¡rpcrbcnÈ ooulð br of valm. lft.r thc rc¡ulÈ¡
rc:r¡ frlly qr.¡lt¡cd, an¿ lt Èaoarc ¿ppa¡¡nt that
ttrrc raa no cffeoü¡ of lwpoxla d.tsocrnl.bila, th¡
cxpcrá,rætcr llrtacû to thc te¡nr uscü, ln cx¡rerl-
¡onÈr A and, B to ¡co 11 th.D. Tat en¡r oM.ou¡ ¡t8n
of a ôlffercnor bctroon th.L, It ras ¿DDa¡raù

tlut thc talr urcd, ln rr¡nrl,rcat B üet lnoh olca¡cr
Glren thÊt u¡rd ln crlrrlrcnt A, hsvü¡S b.cn rcaondc{
by clransc ln a roo rtËh ruoh lcer coho. Iü a¡orsd.
pocslÞlo thst thlr endlblllty rlglrt br ea trpoætant
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va¡teb1e lnf,Lr¡pnorrrg tlrc tct¡sltlYtüy of s il!.chotle
rccell tcct, SubtcoËlvGly ocrtatnlJ tt aceu to
rrqulrc tqro cffott te H thc nubcrs ln ûlohotto
ustonlns than lt üocr ln ûlgtt 8lten. ffihcr lf
d.lohotto alstcnlng ln not'ec ls rorc tctildl'tlrc Èo

Ètp cffcotc of ÌV¡¡o¡t a ùhlc rould Èc aþlIa,r to thc
sugep¡ttcr of f,lrnra (19ó3) üh8È thc cffcqtg cf
Þeln dsagc æ suÀltott lr.lìocptlcr rltl o¡ly ¡lræ
tn nolcy oo¡rdltlms.

Erocrûr¡nt C.

-

Thl¡ c-I¡crhcnt ra¡ an etù¡rÉ Èo 3ç¡¡ltlc
the cffoct¡ of hypexle øa ôlohoùlo rcoall rhoro
varlaülqr ra¡ lad.c o th¡ antlÈ't l1ty of tt!. iuslts
and thr 1d5'ùh of cxpoeæo to hypo¡l¡ bofs'rc tcstlng.
In edôltlm rubJooüc rollt ln¡t*rctcd, rhloh cs¡ to
rcoall ftrst hrt tþ lnrtrnotlsa r¡s 81vcn olthæ
lu¡t bofarc or Jurt gfüct th¡ rcad.lng of aaoh 11sü.

llhls va¡l,atlon e8 ln Êaf! (19651 1¡ an aüÈcrpù to
ttnd, to rhat cltcnt scnsltltt ty of tl¡s ¡ooød. b¿lf
lleü !n aûvcr¡c olrornstanoos a¡1[¡os t.¡q subJcoür r

oqroentratløn of lt¡ltot ooC¡1ttlvc ¡ttaøu¡ocs m thc
ftr¡t ha]'f lltt to b¡ rooa^Llsô.

Itrtrty Slrst tcal Etyof¡o1€y ¡tuÀcntg Yolu-
taercô to tatc DaÉ la tlrlc cIDGrlEnÈ. thltc rG¡tt3

flfÈccn lalc¡ a¡d, flfüccn fslalo¡ a¡rd' rlth oac

c-oepÈlæ (aæ 261 rsBE ransËd' flfl 18 to 22 yoars'

ltrrcc lcvel¡ of altltud.c ro¡¡o u¡cd; groued lovol'
?,OOO ft, and 14'000 ft. Íhlt pnotl,ôeô o'{t¡tl.l.y

rlpooil oæd.ltloins fæ oasc of t¡oad'-anali¡!'e and'

- tl4
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constltúês ühG rort pde¡¡ftù tcgt of llnoa¡ and.

quadl*tto trond.a. SubJcotr rGrG asElgncd' aü

rand.m to caoh êlæeup rtth tcn rubJcotg P" gFoup'

fhcy rs!ìa tc¡tcd ln l¡¡lra ad. Èhc sarG proocônra

rer utcd as thet outllnod. ln erpcrlr¡nù B. gUb-

Jcotllfcrcglvcue¡rctcaüæûtgltsl}anand'ycrc
thon tsstGd, for thc abtllty to cquall¡c Dl¡.¡3r¡¡FG

ln ËhElr lnnor Gara. Âtosnt ra¡ raðe to altltudc
rhleh tool sGvGn rlnuüo¡, .âfÈcr s ñ¡rthor ton

¡tnuùoe cqulllbratlon tl¡c æc aubJcot tooL ùhc

ûlohotlo 11rtca1n6 ta|l rr¡raGcd, trloc rlth an

lnter¡pleteð tcat cf nrnorlcel tran¡fæteÈlon¡.
Thls tool aÈont thlrty rlautcs 1n all af'ücr rlrloh
thc subJoct trar¡sfcrrcð to e rcaoülm tlrc ta¡k
(chsptcr lrr). Thc cubJcot rho hed. d,onr Èho resc-

Ëlsa tllc Èagl flrrt (al¡o Is¡tlru Èhlrty llnutcc )

rac ühen tostcd. ø itlohotlo llstc¡[ng a¡¡d. ntncrlcsl
Ènan¡fmatlons. åf,Èct thc ¡lrüy rlnutca thc
tcstlng ras oapletcd" and ühc olrerbcr I83 l¡rÊ06-

prcarod, 1f naoo¡taly te 6rornd leYcl. Caro uas

tahcn to try te cnsr¡¡c thst lubJcotr hað, ao lrnor-

loûgc of rbet eltlür¡itc thcy rcrc tcctcd et. Thcy

rGro thply tolil that thry rouf.d bc c¡xro¡od. Èo s

naxlrr¡ of lSrO0O fù. bn¿ ooulat bG aü gfornê lcvcl.

InthcdlgltsPantc¡ÈgtvcnbcfcrcÊrl'o8l¡rG
tc altltu¿c, for5l l1st¡ of 6, I en¿ 10 tnsttl rcrc
playsô aü 60 ¡rcr únuto. SubJcotr ÍGrc Èold to
rcpcat bsOL tlrc nuber¡ ln thc ord,er ln rhlch tlpy
hcaill. tlrcl. tho tro d'lehotlc ll¡tontng teslg
taÌcn by raoh aubJcoü cash sonslotcd, of 2lr lt¡ta
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of I dl8ltc fru a Pclruü¡tlon of 1-9. Fotn ôl8lt¡
pcr h¡lf ll¡t ü.rG u¡cd' aa thlg nrrbcr accrrd' üo ghor

thc grcetccü d,lffGrGnoo ln hypo¡le ln crprrhcnÈs A

ê B and. bocau¡¡ ths scoüd helf llat ronld bl cr¡rco-
tcê to glvc thc lcvcl of ûlfflot¡lùy la thc rocü
¡onsltlvG s¡ra (rourtæ t9661. Half tlrc ¡ubtcoüc
ln ocoh tFcuP rGll¡ tcld, rlrloh aar to ¡coall flrst
Þcfæ¡ thc rcaÄlng ta ll¡t¡ L-12 a¡ð ef?æ thc rcad'-

lnc on ll¡tr t3-2b. rhllcÈ Ëho othlr rubtceto had'

thr rcvcr¡o æilcr of eond.ltlonr. th¡ e-¡rert¡cntcr
gayc the ln¡tnrotloar of rhloh car tc r¡oall flrrt
by polaÈlng üo oac ¡lôo or ühc oÈher. In e¡oh
blool of trelvc 1lrt¡ thcr¡ roll! ¡1¡ ll'¡f¡ rhcrc
tho ftrrt l.lcù tc bc reoallcd' ra¡ ftron thc lcfü
ca¡ and. ¡1¡ frol thc rlght oêF¡ Of e¡oh llr'
tlrroc rcrt nolcy end, tlt¡.G rorc qulct. thç itlgltg
r.rrÊ ¡cocrd,cd. cn e ¡tc,rco t¡pc rcoorûcr at Èhc raÈo

of 100 ¡¡cr rl,nuËo. In the nelty trtelg rhltc nolce
reg rad,c a¡ thc rcadtng ral playod.. Tho rhlto nolsc
had. a coud, Fnttlurc lcv¡l cf 6jídb. at thc úoro-
phonc rtrloh ra¡ tho tetG I¡vrl e¡ thc rcoerd.lng
vctos elorc.

Eubtccta rcro toLd to trt to rooall i1t81t¡ ln
tho orðer ln rlrloh thcy oootsrcô and to grrcta aDt
thcy rGro nct ¡uro of . Thoy rotG rcnod' that ø
Ea. of the ürlal¡ thc nnbcr¡ rlghü bc a llttle
d.lffloulü to hoa¡ bnt lf thoy rGlr¡ not ¡r¡rl a8atn
they rGllÊ to guccr.

Ihr cr¡nrlrcnÈ prsrlûcd. a oaParl¡æ bcÙrrcm

cubJcct of tlr¡oc lovclc of procnn¡ and, tro d.rnetlons
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of crlrotr¡r! prtæ tc tcaÈ1n6: aftcr ten dnut¡¡
sxtlosrcc or fæty llnutc¡ Grlrosurc. ltùhln
cubJcote e ompar!.sæ le poeelblc of thc cffcot¡ of
nclay or quleù, lcft or rtgl¡t .er, lnatnotlon¡
brforc or efücr ttrc ll¡t a¡ tc rhloh ca¡l tc rroetl
flr¡t e¡À the lntcraotlo of thce¡ cffootr vlth
tho r6gÈh of crttottrìc aad' lnc¡tu¡ l'rvtl'' ù thc
ba¡lg of er¡¡¡rlrcnt B. lt ra¡ thm6hÈ th¡È tlÐ
cffcot¡ of lvpod.a d.ght Þc ræe ra¡.Lcil ln thc aolay
oonùttlm anÀ rlehÈ bo ræ¡ rs¡Èrd ln subJoots rtth
fo¡ty rlnuto¡ crlto¡Eìl Èo hypo¡l¡ rstlur than ton
llnutc¡ C tCútglt l¡'lor tO È}r¿ 6o¡o¡otr3nÈ Cf tc¡tl¡rg '
If, udor hy¡o¡la, rubJcot¡ cal¡rn¡etcd' ln ðlohoÈlo
113tcn1ng by euocntretlng æ oæ .tt and tr ü¡g
Èo ralc attrt thÊt Ètry rcoalloô oorrcotþ at lcast
onc half llaü, ùh.tl tho ef;Î¡ct¡ cf hyporla cn Èh¡

ccoond, hâlf lltt ror¡1ù Þ¡ cxllootct Èo bc rorc IFo-
norno¡d, rhcn ln¡tretlm¡ rhl,oh ca¡ Èo rcoall llrrü
rGrc ttrçn bfc¡c tlt¡ llst re¡ road,.

Bcrult¡.
SpaGlftlng rhtch I'ltt to rccell flrst, u31n8l

only fere ùlgtta por ll¡t a¡d, cnoor¡raglng eubJcoÈ¡

to gu¡os lf thcy r.r¡ not sne podt¡ccd reoord¡ of
¡coall rhloh rolrt ræh cerlcr tc ¡oorc tttan thcso
ln thc prcvlou¡ Èro cxlnrlmnË¡. It rs¡ catt fo
d,ct¡rrlrr rhlch l'lrt rac rhloh and. rhl'oh nmbcrs
rerl thauAhÈ by ¡ubJcot¡ to bcl.æC to rhloh ll¡t
slnoc eubJrote crptlsltly a[gttngul¡hcd' osoh lËIf
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l'lût and. aLrost lnvaltebly 6aY. fotr dlglta for
caoh h81f lt¡t, Bcoall ra¡ reæd, b'y ¡trt'oü
ortÈcrta fcr caoh ¡nrltlca ln ¡ 11¡ü rar ocparld'
rlth tlrc oorreoÈ a¡lrcr. For r-arplo lf Èho rub-
Jeot 6avc 1, 9, 2, S rhcrc tho oæ'rcot annror ra¡
1, 2r Jr 4, thc¡ thor'¡ tot. üro d'lglt¡ ln thclr
eæ'reot pleac 1n th¡ ll¡t. thl¡ ls a ctrlotcr
oriÈorl.cn then theÈ r¡et ln thc ¡xovl,cur cx¡ril-
lont¡ Þú mc rhtoh ls tncqul,voeal t'¡ ¡co¡1n9.

In ttç flttt h¡If ltst rcc¡llcd' (FlgxEG 2.3')
tlr¡re rat cil. cvt dc¡o¡ thât aubtceËr tcstcð sft¡r
forty rlnr¡ùel üorc Þcdll üher tho¡c tcctcd' afÈcr
tcn ltnuÈe¡ ln tho cr¡nrlrcntal ¡e¡¡lon (n (. 1 '0 ) '
llrs ¡ltehË d,co1llo ln rloc¿Ll tn lVporl¡ ras nc rorc
than ÈhaÈ orprctcd, by oh¡nor !'n olÈher llnc¡¡ or
quadratlo cæ¡nnrntr (p rattor ( t.O) enð th¡æ ra¡
no lntrractlo of Ètrll rlth tllc of or¡rosuc (¡sc
lab!'o L.r.t of Ètrc statl¡tlcet åppcdir). Ilc¡¡-
thclce¡ ln greDt¡loal tcrrr lt roa¡ thet oùy thorc
rubtcota to¡tcd efBc¡ Èon ¡lnÚol lrl¡otw ahu any

roncÈæ!,o d.¡ollnr ¡¡¡oalatrd rtth fr¡po¡la (P!'8GG 2.?1.
Cc-varl,anor aåtu:tncot ra¡ nct ce*rlcd. ouÈ aa the
rlütrln groEp¡ r = 0.058 and. hcnoc thc ed.Jt¡¡tncaüa
rould. be ncgüglblc. In thc va¡laüton¡ rlthln
rubtrota, pcrfctsnoc r¡t ¡t¡¡¡tfloa¡ùIy Pooncl ln
notrt (Ffguc 2.rl' ra¡ ¡tgnlfloe¡tly pcæ* rhcrc
tn¡tnstlanr rcrrÊ glvon afücr thc ll¡t (Fleuro 2.6,
and. elgnlfloa¡tly bcttor on thc acoæd, tcst giYrn.
Xens of ùtr¡c cffectl proûused, any rlrcabiLe flr¡t-
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orôct lr¡t.!¡sùlæ¡ rlth þrPorla,

CoÞve¡{.aüoc aÄJu¡Èrcat rel c¡rf,'çd' ouÊ æ
thc âD¡ftclr cf rroall la Èh¡ rcoond,.h¡lt llgt r1¡oo
ttn rttltln ttotl¡. o*:rr1atlm rlÈh û161ü ¡I¡¡E oo-
va¡tgt¡ ¡' = O.fSg. lbbþ À.3.& ehore thr ¡c¡ultr
of thr enalyclr ln rlrloh ttrrtc t¡ a ra*t.d lln¡ar
Ërrú. of hypod,¡ (p <
lln¡a¡ t¡rod. of hy¡cda aÈ Èh¡ trc Ètro¡ of te¡tlng
(p<
ar e Dcüo.æegt of ÈotcI. lhf l'luea¡ trcnd 1¡
l¡¡trû ln thG gircltp tc¡ù¡tl aftor t¡a rlnd't! Gx¡n-
rrur¡ fn Chc tloup Ècttcd. afÈ¡r fæly rlnuürr
tlrcæG t¡ no llncer tFodl. th.rt lr e tl-rhep¡d
rff:et tbough rlth thc aÄfurtrrnt fæ th¡ oo-
v¡rtst¡ tl¡lr effoot vl,rtu¡l'ly ûlreppe¿¡rsr

In thr r!Ètú,¡ rnbJrot o{Dûfl.tot (lc¡ Îabil,c

4.r.5) üho rat¡ cffrotr ar¡ all ¡lenlÎtoa¡Ë ¡t aü

lta¡È th. lf trvrl l Drrfcraæl f¡ 3rgnl floanüly
poclr 1n letæ, tt Þatùcr G Èh. ¡somû tr¡t ad,
oætraly to th ¡crultr lE tlt flt¡t half llst lc
Þc'Ètrr rltæo Ghc ln¡tmoüLæ¡ atc gtvcn aftcr Èhc

I.l¡t rlrlah ¡a¡ to lrcall (¡cc ElcE 2.6r. Elgrtrc
2.J rlrr¡ ttp trenô of lVpo¡l¡ ta q¡lcù a¡ð nolrt
sæûltlm¡. thæ¡ 1¡ e rü¡¡præ d,coltn¡ rlÈh
h¡noal¿ ln ùhc notry cenÂltloa ÞuÈ rtott¡tloally ths
luüoraoÈlq l¡ frall, llrerr 1r ¡o¡ ¡len theù th.
cffcct¡ of r¡t¡rt yeat rlth þr¡nxla. Elgrul 2.5
rhor¡ ùbrt thr trporwÈ frc flrrÈ üo roonÀ
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teat ls luoh loas ln thc lnto¡rcülatc lryporlo ãpouP
tlrgn ln clth¡r tho gFor¡nd bvrl æ 141000 ft. g¡oqpaa

E!g@,.
Thl¡ crpcrtlont ruplrqt¡ and. alpllllea ÈIf,

ftnd.lngs of crpcrlrsnÈ l,. thcr¡c l¡ e d,ltcrlæatlo
t.n ðlohotlo l1¡tenl¡t l¡l þrlnd,a' an cffcot rlrlsh
lr e¡ccnttelly llmar utln6 th¡ thrcc lcvrl¡ of
prarsrrc ohoeca. flto ðcollao gppcar¡ to ooom
pr.iogtÊEalvoly frü 6roud. Icv¡I uprard,¡ rlth no

slga of oc¡nnratory cûJt¡¡trnt ¡t 71000 ft.
flr¡rc le not rrch suppæt for tho rut8o¡Èrd

rcaaon for felluo Èo fLnd an ¡flost ¡f hyfo¡ls la
d,lohoülo rco¡ÌI la cr¡nrlrcnt B. Thr off¡oÈ¡ sf
hyporla ícrlr grcaÈcr ln noltr a¡ ¡xcd,letcd ftq thG

hypoÊhrala nEtc¡tsd and, honoc a lor lonl of
¡tetlstloal oaflðcnoc rould. br acccptablo for con-
fllrr¿tlæ. Eücyor thc F tut of ùhc latcrtotloa
ha¡ a hl8h lrcbebll.tty by ohenoo.

ltrcrc ls no ¡uypsrt for ühc rl'lr puù fovarû
aftcr cx¡lcrlrenü B ühst tcn rlauËc8 Grltoü¡ñt dglrt
be lnsufflelcnt to lpoduo¡ g ¡lAnlfloant alrercc of
hytorla. Ir bæh hslf l1¡t¡ ttt¡ lln¡ar cff¡oü of
trypo-la t¡ olcarly l¡¡rL.d, ln thc group te¡tod. f¡el
tcn to forty rlnutos crl¡orrcr¡ rhllc ln the grouB
tcstcd Èu fæ'ùy to æ?¡att rlnutec thctìc la e U-
¡h¿pcô offoot rhloh ylÉuallt d,l¡app¡ar¡ rhctl oc-
verl,ancc såtu¡tlcnt t¡ radc. fü eould, ba a¡lsural
that rubJeote t¡at¡d, cooæd,, h¡vta6 alrcady 06-
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pletlð thlrty rlnuÈor m a translstlqr ¡roocsa"
üasf, woutô bo fatlgn¡d'. llrte roulð GxPlala rlv
thc crolad, larvc1 a¡û ?1000 fü. tSouIE teatcd t'oond'

rorG ltocìer then thosc tc¡t¡d flr¡t brÉ Ühy thcn
ahould ühc 141000 ft. Grolrp to¡tcô t.6oad ôo bctÈcr

ùha¡r tho group tcrted' flrut?
rn clsptcr Ir cæ¡l'd'eratlm of th¡ gsnr*'¡"l

cffcoüa of tlrc of ¡rDosrr arr tlvcn l¡ rclaülæ
to all Èh¡ deüa a thc Ètu¡çe ðlffcrcnt tesl¡ glvcn

ùo th¡ mbJcoÈa la thl¡ crpcrtrrat s¡ü to êLl tho

ûata fra dlfforc¡t crpcrlrat¡ rhloh a¡o r¡IcY¡¡rt.
ñ thc cYld.¡ncc hor¡ alæc Èhero ÊPPoal! to br 36a
omlrnsatory aÀJu¡t¡rcnt üo 141000 ft. rlrloh ta¡re
ütlc to ¡hør ltsclf efÈrr thc on¡ct of lqfpo¡le' but
ulrloh, afÈcr fæly ünutrr trPo¡E!, r1ll gtYC rt¡c
to pcrførranoc rhlsh le nort noÈtecebly lnfcrtor to
ülrc oætrol¡. Ill tho ootrolc anil 71000 fü. Sloqp
rlth no aæh ooDcn¡etlon tb nural cffcots of
fetlg@ lay alræ, cr¡rcolelly ln læh e t¡ylnS te¡I
ec d.lohot1s ll¡tcnlns. guoh an cxplangtlæ, sI-
thcush tcctablc, rÂlr app.ar fano!.fuI but tt !r ræ
oogcnt rlrcn traletGd, Èo roe oth¡r cvlùcnoc ln Èhl¡
th¡ct ¡ of poæcr pcrfuraase bolne fomd' æly at
lntrnod,latc lcYolc of þrurorla.

ltrr cffcote ef tlYta8l ln¡Èructlon¡ of rhtsh
oa¡ üo rocal't flrcù, clthor bcfo¡c æ aftc¡ the llst
re¡ rGad,r hed, e sl¡ller offcot to thet ùcrorlbcô by

CTafÈ (1965, ln aglng r thc ùlfforcnoo ln thc rceall
rootea botrocn th¡ hal.f llsÈ¡ ra¡ rcduoeô. llrc
flrst 11¡ü ras ¡tgdftoantly Dooa¡r a¡d' üh. gooüd'

ll¡t sl,gdftoantly bctÈcr rlth lnstnrotlon¡ Slvrn
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afùcp ths road,lng sutt ¡ttl¡g thaÈ subteotr ôo sol¡-

oültratc G thc ftr¡t ll¡t Èhcy ha?c to æoaII lf
thcy hc rlrloh cao thl¡ l¡. Figure- 2.6 slrrr¡¡ thet
ttr:lo 1r no trccü¡r offcet of lrypoxta rlr¡o rcoall
ln¡tnnülas arc 6lvea bcfon th. 113t. ID ths
flr¡t half lltt Èlprr ls no gvlùc¡eoc aÈ att of an

lnbrastlon (e < U. In thc ¡rcond hêlf llet
thcrc l¡ ¡olc att8ht cvlô¡moa of lntaraaÈlæ (F¡2.60).
trcrc!,'¡lr tn any aal. thc t¡Ècæetatlæ 1¡ !'n tlæ
oppoaltc dlrcoÈlon to rhat ronld. bc p¡odteücd. ln
vlcr of ¡æc oapcnsaüor¡r oonocntratlon of atÈca-
tlqr ln lvt¡orla. Íhorc 1¡ a tFratcr d.col'lac la
pæfonaaoc ln hfporla rlrrr tnstretlq¡ arc gtvln
eft¡r tlË ttst. ft aptxlsrr ùhet glvln8l l¡¡tl¡otlæs
bcfcr¡c thc Uct oafcr¡ an aÄv¡nta8p tn rcoa,Ll of thc
¡co*d hsl'f lt¡t (thoush aoù at Èhe cxlpaco of thc
flrct helf ll¡t ) anal thlr aÄvaatagp ray bc rrd.rc¡d,
rnrûcr h¡pox!,a.

Ttrc to¡t of dloltotto r¡oeI1 cf ôlsltr la a

Lorû vlellil ln{lo¡tæ cf olunCp¡ tn ¡hort tcrr rcrûr¡r
than eorrrcutloral aüSft 3llans lot{¡ v¡llð slaoc
itlohotlo rcoell ¡lrøs l¡¡gGr cffcots tlran allelt
gllgn urder lVpod,a et l¡vcls rhoro caruel cbccsYs-
tlm aad, ¡mc crpcrllortal' gytôæso rould, lcad æc
üo cx¡not tlrat llpolnoú ro¡¡ld, bç found., fÈ ta
not ol¡ar rl¡.y 1ü lr e rcrl ¡cnsltlvo luÀloatæ and,

rþ 1ù ls thet thr gcoæ¿ he,lf ll¡t l¡ tlrc rffiÊ
¡cnclùl,vç, Cf,.oerlt thc ¡oaond, hÊI.f 11rÈ end, ðtglt
spa¡r ùo et lcaat ln parË lcalurc thc ¡arc ptooGsa
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alneo th¡ r!.tlrln 8roûIt aæælattm¡ arc hl€rh

(cxparlrcntg B e C). 1'lË il,enon¡E¡ùcd, ¡on¡lülvlty
tg not entltlly bcoau¡c thr lerrcl of l¡crfotla¡oc
sttal¡cð ls ln tlre rostm ¡ú ro¡t scucltlttty of
fOl oo¡rcoÈ (poultoa 1966) slnso ùhoac parÈ¡ of
drglt sllan rlth a oilX[tì¡Þl¡ letrl- of Perfonanoc
fall. üo ¡hor ¡noh rå¡iLGA off¡otr (c¡pcrlro¡¡t A).

Tlçrs le no crîd,raoo at all thet tlr eft]cat 1r d,u¡

to a ooæcntratlæ ln [yloxlo rubJootr of an lrpolrql'
oe¡¡eolty qt øt¡c hâlf !ltt. llr¡¡r¡ ls sqc crtd'cnoc

üh¿t tho cffcota of Ìryporta a¡r etrca Ps¡tlelly
bcoau¡c of thc iltfftoulùlog tn reglrtcrlng tro
lnpr¡üs at üol. llrlr cYtilcnoc þal LltÈlc aùatts-
tloel ¡rpBorË endl rhcrc lt accs rcllablo enly
appceüt so ln oablnstto rlth otlr¡r faotø. Tlrl¡
t ¡ not to rrggcct that thc falluc ln lVpoxla le
prcely ln adltqf Pæo.ptlm slnoo 1ù 1¡ hrya that'
ttrl¡ 1¡ llttlo hDalr.d, þ ffirrla. It 1¡ Por¡lblc
theù ln hyporta e al.þht lnon¡a¡o ln d'lff,loultt tn
rcst¡teil.ng th. ¡Èbulur raV lnto¡¡ot rlth lncre¡scð
ûlffloqlty !n ¡tort¡g ac. lnf6¡:lstlæ rþllgt ttrans-
forrtng oÈhcr lnfol¡¡tlqr sü tlp aa¡c tlr¡. th3
æd. ¡c¡ul.t of thlc plltls uI¡ of ðltcrtoratlon ls
srch ac üo lrcôuoc a Èc¡t rtrloh l'¡ rorc ¡cn¡ltlvc
to olrengsa rhlah erc !æl ülfflsr¡lü to d,cronrtratc
crpcrhentetly tlun ln ræ¡ aæra1 rortad¡Y ¡ltuttær.

Fallue tc ftnd, any ol¡ar offcoù¡ ln cx¡rrl-
lcnt B rrrst not Þc altæcgsrürd. Âlthorgh üÌtc t aÈ

agpcúrrr¡ Èo bc falrlt ¡cn¡lËlvc ùh¡ rffcoùr of lry-
porla ray bo blurrd, by lnittYlltual d,t,ffcroaors '
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t.b rlbt.lta raro ¡ ffiqw¡orr a¡ìow) þ ltl*
rnot ¡f lntcIllt¡m.' a;e ad ül,ILr. In eiÅlùtc
thrl rruì. t .tct ã o ta rt¡lGr ¡¡r¡lo a
illeb¡Èto wlf rhll¡t th¡ ttdct lrÞt.sþ la
.rD6-{¡6tt l ¡ C xrûrr Cûru tr¡ erDer¡ü¡ ¡¡¡¡lc¡
d tæ ú,rúer. ILth rnh u uFrctlo.¿ ùlù lt
rey br ùhtt e fatrlr fqÛht t t .f lrr¡ næ tr
¡¡fiú.æð t G.ù ¡ æarsÞly rtaÈù¡ ¡¡GtSr ú a
rlqf,t nbfrctrl ¡nrfaruce kçrl.



CHA¡1TEB IrI.
THE TnÂI{SLAIIOt{ mOü grrü{tr,Ilg SO BtsSPON8E.

Ths rork rcportcil horc d,ooa not artee llol a

oon¡lùcratlon of thc llÈ.rattnre on the sffcetg of
h¡rpo¡le. Iü hss bccn ruoh 6u1¿Êô ÈV thc crpcrl-
ronÈal- studtcc on the cffects of aglns a¡d. ln Pertl-
or¡lar lslfor{t¡ (1958) a¡relysls of tha ûlffcrsrùlel
cffccts of a8lng æ vartoua atÞ6eÈg of aonaor¡r uoto¡
sklIl,

Ifclforð (1958) notcg Èhat s ehergstc¡lstlc
allfflaulty ln old.e¡ pcoplc llc¡ ln t¡an¡latlng fron
a glvon gtluulut üo thc approprlaùr rcaponlce Hc

surus¡lscE a ¡crlcs of stud.lce rhcrc eyetcratlo
va¡latlor ha¡ bc¡n ngd.c ln thr ooplcrlty of thc
rcletlonshlp bctrcon ¡thulu¡ anû rrltllon¡.. thcrc
shon theË thc cffcctc of age elc lo¡r larLcd. r1Èh
rorc eqDlloaÈcd ¡clatlorhl'p¡ and, ea¡relally ln
thosc l'nvolvlng a oablnatloa of sGnrory rodsllùlet
or dlffcrcnt t¡rpos of tran¡l¡tloa ln a clnglc rod.s-
Ilty. Hc al'¡o rcvlcr¡ thc cffoot¡ of agc on thc
¡pocô a¡nd. aocr¡raoy of novrno¡nü. Oa thc baslg of a
nrnbor of o4nrtlcnt¡ ho ruggosts ühat thc oba¡ac-
tcrlsülo rlqlng rtth agc ln 3l111od novrncnt la
¡horm prtnarlly ln ühc tllc talon üo lnltletc, gulüc
and. ¡onlùor ræcarcnt hrt Èhc lovcnonta thc¡r¡elvc¡
ero llttl'c olungpd, rlth atG,

-55-
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If hyDorla lt Drlrâs11t e ttn3tt ülrloh ¡trlle¡
at thc d[8, rgpoelelly thc ooltcx, lt ¡ccr¡ lrcs-
cæablc Èo a¡¡rrc tlat tho se¡l dlffcr¡nùlal cff¡ot¡
1111 ¡hc a¡ ln aglng. leolrnl{us¡ havr brcu dcvrlo-
pcd ln thc cr¡r¡trrnt¡l rtd,t¡¡ of a61rrg rhleh a¡c
rcaay-ra¿c Èoo1¡ to u¡o ln üh¡ anetyrtc of thc
rffeoüc of htDod,a æ plrfmauoo. Bomorrng frn
ad¡g ¡tuûl¡r æ ôcrlve¡ cqiß¡ttlotr a¡ to rlat
e¡pcoü¡ of ¡nrførr¡no¡ to rnllIr¡ ud,¡r fVpod'e a¡¡d.

al¡o ühc r:a¡Etng û¡rvtocr to ¡¡r ln ¡nsh aü elsü-
netloa.

Er¡crl¡cn'È Â,

-

r¡lforù (195E) ln lrl¡ ansly¡le of tran¡latlm
procarrer ln rcL¡tlm tc a3o quotcr aa cxporfmÈ
bly fat (1955, rlrloh for¡ th. rùe¡tl¡ç polnt fæ
ùhls cr¡nr"Lmnt, fho aDln¡aËus ut d, rel e h¡il
rlÈh tr¡lv¡ ltghts roultcô q lt and, e Loyboartl rtth
tr¡Ivc Icys. $rbjcotr h¡d. to tul¡ ouË caoh lleht
1a üun a¡ 1ü Gilc ü bt Inìattrq8 tlp ap¡nonrlatc
fry ard, as 6c ll,ghÈ ra¡ Ètnrr¡d. ouË enotlpr oar¡ m
tlcough a ¡crlc¡ cf thlrty. Tht gpttel rcletlæ-
rhlp brtrcrn lltht æd. o*æot lcy ra¡ va¡tcd by
plaolns th¡ llShÈ bor d,t¡¡otly la fræg of Èho ley
bo:, th¡¡c fo¡È ¡ray, or tlmo fcct crat and tuncd
cnd Èo æd,. It ra¡ foud, thaÈ ttËrl ra¡ llttlo
lno¡eerc rlÈh a6c ln thc tlrs Èùc¡ Èo do ttr
¡lrpb tlght oansclllne rlth tha llghtc d.lrrotly
ln Èon and in ltnc rlth th¡ leys. Ir thc rost
ûlftleult tasÈ (rlth ttr¡ trlehÈe Èlunc focÈ auay and,
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Grorad. otct) ¡l'ulng rlth agc üet ln ab¡olutc
tcng groaü¡r. lFlry thc serc oppa¡atus Iay (195S)

had. ¡ubJoota lðatlf} o 1lCffi bf a lcrl'al ntnbcr
l-12 and, thm to Im¡¡¡ Èhr lrt rlth tlp cse nunbcr,
rtr¡n tt¡ oe¡al oo*aln!.E8 th¡ Lcy annb.rg ras plaoctt

aIøgrld¡ tho tryt ol olotct to thr lrght!. ID flp
IatÈcr oond.ltlm Bcrfma¡oc dctcrLæ¡üod vlry
gr¡atLy rlÈh aGic. flan ülrc¡ r.rû varùl.y l¡orca¡eð
¡nd. atrqltll¡ of th¡ typ¡ of ¡rrorl r¡ûo ¡uGEc¡tcd
th¡b fe o1ðrr lnoDl¡, Èho ro¡t oæPl¡¡ tc¡I rar
alro¡t or¡*rhcl.rlaslt ðlffloul"t.

ELrt n and, Ble6l lD tlbblÈc ân¿ Dn¡hut (LúEÌ
u¡cô a slnller apl¡a¡etu¡ rlËh te¡ llght¡ and' Lryr
Þ,ut rlÈh tho llelrt boe¡al ôlæotly ln Èæt- of th¡
Icyboard, at alt thc¡. Cnpl¡d'ty of ¡clatlm¡hip
betrcan lltlhÈ ed L¡t re'c Yerl.ô rtthla Yüy r1ôo
ttllt¡, I¡ th¡ rhplo¡Ë oaco th¡ 1l6htt ücr.
trcncd æ aori¡lly f!il 1-10 a¡d' tlr. Ict ûlrrctlt
be¡cEth thc l'tghÈ r¡¡ nEulæd. to bc prarlcd to
Èr¡r¡r th¡ llsht o11. In ræc oaPlcx oa¡cg th¡
llght lud. anrbe¡r, le{t, ¡tlbolc (E oolorn¡ bc-
neath thcu anô vart ou¡ cod¡¡ and, wrbcl nl'cr rclg
us¡ô to ôrflno Èho oæ:root rol¡ronlc. In 6cn:ral
It rer fotnô that tho sr.ate¡t PeromÈa8p and abco-
1Ér l¡æra¡r la tlr¡ ln ¡ g¡roEID of rlihrly pooplc
ra¡ ln ta¡I¡ lwolvlng tc. ro¡il, ¡¡¡oolatloa c
ôlglü-r¡nbol rrletlæ¡. tttc slülng rlËh agp

lwol.vrô fa¡ toro tha¡ any rlcrluãi 1a ¡Pccd, of
¡bplc æ oholoc rceotla È!rc¡ rhloh ¡c.rcd. ltnor
oæponcnü¡ of Èhe vr¡y oon¡ld,¡reblc ll.orlng fotnd..



- 58 -

In thc Ilt¡raturo æ ltylo¡le thæc le Uüt].c
svldqnoc of tho cf?cot¡ of olu¡rg:lg the ouplc¡ltt
of the ¡olaülæ¡hlp bcfirorn stlrulnr and. rce¡rouo.
toct rd ln thl¡ {tF¡e ha¡ bccn oæocrn d. rlth
va¡ylng thc nubcr of poc¡lbl.c stlrull rhloh rt8ht
havc to bc rrepæûrd to. ñør.ürr I¡d¡rlÈh and

D¡al¡m (196e) anû Düfræ' LAüth and Poultæ
(1966) u¡¡d, a ta¡È ln rhlch a oqPler apatlal ¡¡-
orrl¡anltatlon rar æqtrþad ùo a ¡thu1u¡ strat bc-
forc a¡d,vlng st thc oætì"ot a¡rtrer by pr¡¡lng a
lcfÈ ør rlshÈ haüd. button. lferLoô cffcot¡ of
lry¡o-te r¡¡t ¡mamt ü7en rt 51000 e¡A 8'000 fB.
but thcrc rat no olea¡ crlô¡noo thÂt thc cff¡cfe
of fV¡¡od,a xrr. gnatcr ln th¡ lotc¡ d,lffloult
ar¡notr of, thc tatÌ.

Eoucvcrr oE ùhc b¡le of ühc o4¡crlr¡nt¡ lrl
eglns aa e=p¡rtrr¡È re¡ d¡rt€nrd, rhm thc rffooÈg
of uarytuç Èhc d,lfflsulùy of tranclatlæ (rca¡r¡rrû
bt ¡r¡pm¡c Gl¡rc) r.¡¡ to bc cr¡únod aü ya¡tou¡
lcvrl.g of p¡o¡¡,Ert. t'lil tatù rr¡¡û ras rtlll.at Èo

that u!.d. by E¡y (195+) a¡À Btrr¡n & Blrgl ln
lt bb!,ts a¡rt Doehm (1962r . tho apperaüEt oo!r-
rl¡Ècû etr a ¡rgnâI boaldl, a lcy boaaal ¡d, a llro-
Efaner-oæncoÈør bo¡. fito ¡l8nal board. ü¡l a
pancl 17 tn¡, Iæg an¿ 5 trt. ltlsh lsutcð 3o ¡t
to bo at r|,Sht anglc ùo tlre llu¡ of rl6ht of e
¡caürtl cubJroÈ. 6 lt rcl! lornÈcd, aÈ lntaçal¡
of 1.5' ton fllæat l¡r¡l¡ (12 volt) rftn tõl-
tranelpro¡t pla¡tls oorua æ top of oaoh. ffÐ
Iry boa¡ù râ^e a shlla¡ ¡1zrô pan¡l rormÈod
hæl¡q¡ùafþ rlth 10 rt¡tp leyr (llro plcæ leyr)
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2.5¡ W .75t rou¡tod. G lÈ 1.5' sBe¡t. tho IEo-
GEanGr Elt lrovlôcd, a ¡ncaaË scqurncc for lþht-
1nS up tho fü¡la aad. cnablcd. any IfShù Èo bo 1tnlod
to any to¡r. fhm Èhr lryrrancr ra¡ ¡ta¡Èod a
ll6ht oalo m. fhc aubtcotfr teû r¡¡ Èe ldcnÊtflr
aooornillng to lantnetlæ¡ glvcn. ùhc oonrot lcy to
Xrrì¡38 aplnolntaùo 3o thc lleht rhloh tar a. Ilrrn
fhc oorrot Èoy res lr!'t¡¡cd. tþ I16fÉ ræÈ ouù a¡¿
lnoå,tetcly auoÈlnr c¡l¡ oa. If any fcy hrt tlu
cææoÈ dlc ras In¡¡¡ed. tho USht eta¡rcd, on.
ÂfÈcr a sclmnsc of 2O llght¡ ñ,th tl¡¡lr oorrrot
I'ltDontct, tn rhlch ceoh llgtrt eDpcarcd, ürloo ln
rand,e otðcl, thr prqgfur ¡rltohod eff aúo-
rstloall.y. A oruuletltr ttr¡r r¡oorðcr to .02 of
M6e thc tlm taf,rn fæ tlp 20 nrporos.

flnn¡ ü.!l tlrec tæüt u¡¡ð ln t¡l¡ ¡¡por1¡on'È.
Ía¡È 1. flro lcy boa¡af ras pleecd, d.tæot1y 1¡ ftæt
of thc llght boarù ltnr{ u¡¡ wlt} lt. Subtcote rarr¡
Èold. Èhst rlrc¡ e llght oaro æ Èo Dñrrs Ètr tey
d,lrrot1y ln llnc rlth lt, (lmce lf lttht Z aarc

@!!,. Ítr¡ lcy boafi. d,lrcotly ln tÌøt of tlr
rubJoot bt tlË Uglrt bor¡.,af pbocil. 3 fü. srat bqrt
ttlü. llmd u¡r lirlth th¡ toy boatrd,. SubJooÈr rrñ¡
tolil üo fllad, Ëhr llght ryuctr.l.oaUt opl¡o¡lte acirrosl
thc ocntn of tln bca¡d, anil ¡rrou Èh¡ lcy ln tt¡c
rlth it. (nenoa lf llghÈ | oarc on ll,gtrt I l¡
:¡uotrloally oD¡¡oeltc Èo tt and, Ioy I ras to bc
¡rrcrcd.. )

&Èå, In ta¡t 3 3tr¡ bûa¡af ra¡ plaøcd, a¡ fæ te^€L l.
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Eaoh tlsht res sa¡d'æly aesl8ncd' a aubcr ñü 0

to 9 re¡tcð Ju¡t bclor th¡ lt8lrt' flË feys roË
glvcn aubcrr 3 to 8S fn rardq orll'cr. rhat thc
rubJoct had, to d,o ra¡ to note thc anbcr tad'cr
thc tt"6lrt rlr!,oh canc ær rquaæ lt r eÂA 3 to th¡
rcault a¡d. flllû thc tscy rlth thc roc¡lta¡ù nubcr.
(If tlp ffsfË rlth a 0 b¡lq lt oæG G' 42 plu,c

3 - 19, hcnoc Èh¡ lcy rlth 19 bcl.c lt la thc
cor¡cot tot to ¡ncer. )

fhur, tert 1 le ¡ llSIÊ oa¡oolll,¡g Èarl,
tart 2 roqulrc¡ a donrblo sp¡t141 tran¡fe'rsülcl
and ta¡E 3 a ðonble ntnrrloa'l tæütlatlæ.

tlor raa¡æs oxplalnrd la Chaptcr fI¡ 0

lcr¡ls of In¡¡¡lrrt rGrG u¡¡d, ¡ grotmû lcvcl,
51000 ft., 10'000 fü. a¡!Å 15'OO0 fÈ. gubJcot¡

ooulil noÊ ca¡lIy do tcnt Èhan æ¡ al.tttdr lcvrl
ln e clqßIo rcsrla e¡ld. 1ü ras crttcotcd, thst thcrc
rould bc a oon¡tilæablo l¡¡tcraotlø of æùcr rlth
ü¡caÈrøÈr to ðlfîcrcnt græÞs cf rubJoot¡ rorc
u¡¡ô for th¡ d,lffercat tr¡aÈrot lcYols. StN¡h e

ôcrlan !r a¡¡ lneontltlvc onc' twolrtng e la¡gc
c!Ìr{sr eol¡ø¡cut ettrlbutabl.¡ Co l¡d.lvtûml dlffr,nnoe
bcürcæ eubtccte. ft rs¡ d¡cldfod, to try Èo ¡rôuoc
thc rlttrln gtoup va¡lanoc by u¡trg a oæa¡tenoc
ed.Ju¡tlarrü. 1o tcop to a rlnhu tho a¡ormt of
rclcvant p.r-trafntng, p¡rfonanoo ø lagÈ 1 re¡
cclcoÈrd, aa a eæa¡llct¡. lÌrl's haÀ b.G shæn 1n

e ¡ntæ cx¡¡erLr¡nt to cæz¡elatr üo a l.lrfùöð ûrgrcc
rlùh tl¡sa Èalcn ln thc rolr ocpl.c¡ Èaslt.
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Bcoorùlng taa ra¿G of thc tlrc ùaÈcn to oolPl'cüe
tlrrec rnils 6tr 20 r't¡poúot m Èho ¡alplc tacl.
SubJcotar agce rcnt rcoord.od,, s! thlc Èost lc
Inwn to be affcotcd by agr a¡d, oovarle[oc adJurt-
lcnt oould algo bc u¡cd for thls.

gubtocts rarc glwn a te¡t on ¡ach tE¡f tn
s oormtcr-bal¡¡ocd, æüerr follucd by t¡ro torc
bloaùe of cash of ttæ tlr.. ta¡t¡ ln ûtffcr¡nt
oorntgrr-baf"ancrû æü,cr¡.

lhc rubJroüa tcno 32 B.A.À.p. pcr¡omeI. e¡
ilcrorlbcd. la Ëllr:l¡cnt B, Chapùer II. Subt¡où¡
üGrG tcrücû lrÉ.fvltusUy ln thc dcoalnr¡rlm
olrerber. llry rcllg ¡no-tottoil cn itlglt ¡Inn and.

tasf I of tlrl¡ ta¡t rlth thr ohnber d,oæ oDCt¡.

AfÈæ thla, a te¡t üat trm to cn¡ræc Èhet aubJootr
oould, cquallrc thr Inc¡tEG ln thcl.r lru1 ca¡
tturlry; a¡ornt ad ûc¡o¡u3. tlt û arornt ra¡ laÀ¡
to ühc ¡rr-d.ctordn d. tnrssrre lcvcl rhloh ua¡ not
rcvral.cd to thc aubJcoÈr. Iü rlnutca rcrG allccd
for equlllÈnatla æd, tlrn the trat of ôlolrotlo
Il¡trnlug re¡ oasrtcd onù a¡ ib¡orlbcil ln Cbe¡Ê¡r II'
E¡lertræ'È B. flrl's üe¡t teoü üoa lluúcs and,

lncd,l¡tcly afÈsnasil¡ thc Ught¡ t¡st res ttn s¡
drcorlbral. llrl¡ tctt elro la¡tcd ¡plroLre'Ècly
tcn dnúcc efÈ.r rhloh th¡ e-¡¡oh¡¡ltal acs¡læ
rae oonoluûcd..

RacElt¡.

Thcrc rclr fa crror¡ rede ln thc littpoatcr.
In any cer. lf ùhc rr@S lry res ¡rccrod. thr llght
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rsuld, noÈ go out. flrc oould not bc galmil aü thc
cxlrcn¡. of aoourracy so anslyal¡ ra¡ prfancil only
m Èhe Êl^¡c¡ taÈen. A In¡clhl¡asy lnllpoülæ of
thc dsta ld,leatcd that tlæ Èlrsa taÈcn fsæ thc
tlnor ta¡Èa ittffirrd. rla!,cly ütth teü 1 taXlng tho
shoætoat È!rc and. tått 3 th. Iægret. Tho varLe-
Ètllty bcürcca ¡rralfüso¡ ln thc ðlÎfæ¡rÈ ta¡ka
ras rolatcd, ln llncal fgshlo to thc man Èlrc
tatrca fæ that terÈ. {ilþh a oaro tndloaùca a
nc.ð to cqual'l¡e thc varla¡oos ao tbat rgaul.ts
t:.q tedß J roul'd. noÈ gta¡p tlp rc¡ults ef thc
ofhcæ tro ta¡Xs. In vtcr of tln f*r of rola-
tlo¡shlp tho ùra¡cfor¡ùlon of caoh rcad.lng to
log, to ùhc bacc l0 rag erplo¡rrô.

nræ. rcn foræ levcl.a of eltltud,ef tltre.
ta¡tsc d.onc Èlr¡cc tlr¡g ceeh ln a m of træËy
rraol¡sls3t. .Þelyrl¡ of vs¡l"aæc rac pcnrfqlcd.
on Èho Ëlrs tahm æ cash ta¡l æ caoh ro¡sat at
fou lclrl¡ of hl¡orle eooæd,lut ùo thc rod,rl
outllncd. by rlncr (1962') Dagrt 919-120. 1lË
tllfforcnoc¡ ln l[ìrrü8. rcro Eoüat d,wn lnto
thclr t¡cnd o{poumt¡ and. aÄJu¡tncnt rEs rad,g foú
lnd.lyld,uÊl ôtffcrrnor¡ Ln Èll¡ tahcn ln Èa¡f 1

ln the pr-teat snd. tnôlvlifual' dlffcroocs la agr.
îablc A.r.6 shcra that though Èhc ta¡rlr dlffcr
ercatly ln thc ttæ talc¡ tlxæ !e no lntcraotton
rlth tryporla (f 1.0). Thcr'G a¡c rlgnlftca¡rü
llnca¡ and. quadsatlo Ërrnd,¡ la the data. tca¡t
ütro tahcn eor:eetod. for oora¡tatc rcsn d.lffc¡cnocg
(scG Fig. 3.1) shq¡ thst Ètrlr qnadratlc Èrcd e{oa
abor¡È rr!.th thc clorcst tlrse et 51000 and. 101000 fü.
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.@198.
Íhc troad. cf pcrfonanoa rlth lnæcasù€

tryporla ls eu4tr{glng rlrc'n ¡claÈcd to fhc o@YClt-

tlonal v1¡re of the cffcot¡ of lv¡¡o¡la. Porfor-
trå¡tGG la rerkGd]y pocrsr ct tlrc lgÜc¡t eltltt¡il¡ u¡cd'

ompa¡cd, ïttb grornd lovcl buû ¡bwo üttlg Polnt
thc¡rc l¡ no p!'ot8Gstlvc ¡tcrDmlDg of thc trcnil of
ôctcrtoratlæ. In faet qutÈc thc oonvorsc ocogls
rhcrc thc latcnrd.lat¡ lVpoLe gtroults shor tho
rloro¡t ¡rcrforranoc ' In g¡sphtoal tor¡ ühc roct
d,lfftoutt te¡l sqnt to ûcterleraüc logt et thc¡o
lntctrcdtate Ievrl'r though rteËlttloel a¡¡ly¡l¡
¡qgc¡tg that thl¡ oould. rcll bo a olranoe effeot.
tr Èhc analysle ü8t Pclfolrod' cn 1o5. ¡oorr¡ tho
fa!.lr¡nc to flnd any lntcraotlo ¡hs¡ Ëhet Dto¡Dol-

tlonellty hold,c. ÍheÈ 1¡ th¡ elun6ce eË ülrec
lcv¡le of ôlffloulty ar¡ rclatlvo Èo tho abcl'utc
lovcl of ¡lorfærauoc r thc ebrolut¡ lnsr''ca¡c 1r
grcaücst ln tlre ro¡c ülffloult üe¡I¡.

Èæ thr tnÈern¡l ctl,dcno. th¿ trenôg aplrca¡
hlghly rollablc. It epPea¡ril ul.llcly that thc
rcculüg a¡c d.uc ts ttp ohenae alloo¡tlon of Peltl-
onlar cubJoote to pe¡tlcular lcvcl¡ cs¡¡colally rlnoc
owa¡lanoo ad,Jurülcnt fæ aæ¡clatrû lcasrrcr ðoc¡
not rcd.ucc thc F retloc. ft ret Pol¡lblc th¿t tht
cffcots tlrou8h rcllablc a¡s hlghl'y c¡rolflo. thls
polnt 1111 bc talcn up ln ühc dlsou¡elæ of ths
rc¡ult¡ of all th¡ ox¡¡rrhcntr whcra ¡vlôcnoo te
avallablo on trcnd, cffccts. För thc ¡r¡cnt thclo
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pa¡ttoular ¡c¡ulüs nccð to bc pl'aocð ln PerspcoÈlvc
a¡ to thc dcgrco of olrangc Inoalæcð by þporle.
In tasl 2 üht tsrlrrr otu¡8c of rean rrltltælG tlr¡
ln ÌVpo¡ta 1¡ O.25 tco¡. lro grourô tc 51000 ît-.
on thc 1lræ mr ef 30 ¡o¡po¡rs ln Eayta (19541

rcsulÈ¡ es tcblcd. la fcl.fonil (195E) ' thc olungc ln
rceü t1¡c 1¡ 0.35 ¡roc. frol an agc 6aouP t5-24 ec

ooparod rlth 25-t4. Ecaoc Èho olpngc¡ thot¡gh
appa¡catly tnücrtelly rcl'lab1c arc ¡rallcr than
thocc produocd. by quttc úaæ olungca ln a6o.

Itrc offoot¡ of ltyporte an slrpl'e and. oholoc
rcaotlon ülrc t..r rcÊtæebly rell. ôoouonfctl.
uaofer]'and (19321 u¡od a¡c rtrtwos of verlous
oqrtGn omccntr¡tlon. Ho rcDoltoÄ that rlrplc
E[ r¡¡ vlttu1ly mhpatr¡ð uñll anbtroür t.le ao

dcp¡tvcd of orygsn e¡ to bc ncar oollapsc (abov:
2OTOOO ft. cqulvalcnt). Gholoo El hortvor ras
oonsLôorably slñcr et thc Iæc¡t eltltdo quotcd,

though cvra thl¡ 1¡ 171000 fÈ. .quly¡Iont. I¡
th¡tc ¡rFer"rrcnt¡ gubtcoÈe rt¡t glven ¡rraotloc to
lec pletGau of Dorfananoc to el'lrlnsÈo ¡nacÈ!,oc
cffcot¡ bcfore thc c¡pcrtrcatel Fms, taofarla¡rð
11997 al trgtcd. al¡ rubJcots aü grorud lcvel. sd,
thon et 141900 fü. thc follulag d¿t, afücr a¡
asocat by treln. tho ¡lrDl¡ Ef rar læcrheÈ lns
oroa¡ed ln tro eubJrota rlp had. sya¡Êan of ¡orntaln
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ElotnGag Èrut thr roâsrprr ¡hood no elungc ln tho
oÈhcr lnillrtûua].s. Ill Èh. olplec ¡oaotlon ùlrc
(to onc of flvr ltglrta ) th. æcratl ¡Gan re¡ rnoh
hlght¡; ot elÈlüuÀc æd th¡ ve¡teblltty of nlpørc
rar lnoroa¡td by frí. raldfoapl ct al" (f95o)
to¡tod a gfûEp of ¡r¡yoln-aeu:otler a¡ô norlal oQ-
trol¡ qr oholor and, rlrpl.c BI a¡ rcll er tapplng
¡pcrd, and. e t¡¡t ef l¡md.-rlr G'o-æd,ll¡atla. M,ng
aontc .xtotrrr to 1A/ o{7ßrn tho Lattcr tr¡t ¡horcd,
ühc gtrret at ùrcllnr, ttrro re¡ h¡s dcallno ln
slrp1c rca,stlæ Èbc and. oholoc rrcaotlon Ètrc ra¡
cãcúhst t¡¡nøvod.. Eqcvcr a¡ ell eubJccËr rcrlÊ
tostcd, at n*rnl alr and than 10f o¡ygra lt 1¡
poralblc that thc¡o rs rort h¡nwc¡¡t rlth tl^r3
1n oholoa ¡¡eotlon ttr¡ rl¡loh rould. th¡¡cfonc ra¡L
an¡ lrpalrrcaÈ þ hygorta.

tÀlcr et al.. (f95O) u¡rng a Ètr¡ro ohcloc BT

drvl.cc folü¿ ¿ ¡lall (17 r.¡o.) but rsllahlo lnorcasc
la EF aÈ 181000 ft. oaprcd, rlth 6rornd Ilv¡I.
Allfa,nw (f961) rcpoÉ¡ tlr rffoot¡ oa ¡lrpto 8ß
and, d,clayrd, ad. oholot Ef afÈtr thlrty rlnr¡tc¡
crlroruro to 151000 fÈ. Ho d,l¡ttn$úrh¡ bctrrcn
gooð æi[ poon tolcr¡tæt of hy¡orle and, sa¡¡ th¡
Pool üolcrrgüæl ¡hcod. 6rcaÈor dctr¡l,or¡tlon ln all.
ta¡ts¡. ÞIa¡reû BT ¡hæcd tho aost ra¡Ècd. cffoct¡
ln al.l- eubJeotc brt hc 6lvcs no d.ctall.r of the
Drrcls¡ ¡¿ùuc of thc üa1ts. lp¡nmutly tho tõrc-
rcat tl¡r rcco¡dod, cr¡uratcþ lhcrd, llttle effcot
of h¡nrorla. Gerath¡nohl (tgíl) uscû a ocplcr Bf
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ðcvloc rl,ùh lcvtr ar¡ð pcôal cortrolc tn tegtlng thc
cffaetr of hyporla up to 26'000 fÈ. æ, a rlnglc
subJeot. [thoueh thc ¡ubJcot re¡ ¡rll p¡aoÈl¡od
Þcforlrand andl tÌrc¡c üet tc. svl,ðcaoo of ecol.l¡a-
tlrsülon tl¡ror€lrouÊ thc ocuL of thc c¡¡rcrL¡cnt,
rhloh rm for ¡cvcral rmth¡r rq¡t cg¡ol3 rcr.
omlttcd. at 6,000 fü. thân at tround l'ovol but
brÈrccn 6rOOo fü. eüA t6'000 fù, thcrc ual llütlo
prqnr¡¡!.vc ôcterlorgtlon forud.. lDovr thl¡ latùsr
h.16ht pcrforra¡oe ðotcrLæatd, stced'lly rlth læ
o¡caslng altlüuå¡. fiDc (f96[) ltnË up rhat 1r
Inorn of tlp p¡yoho1qlosl cffoot¡ of lrypo¡la a¡d'

¡a,'s 'It lr hrorm that cxl¡ofiac to hy¡o¡la alcs u¡l

rreotlor fllc buù exaotly rhloh oopomü
(novo¡nt ùlrc or ôcole 1o ttrc ) hat yct to b ftlly
cr¡rlolod,. r

ts notod aboYt, Trlfæd. (1958't ruggrrtr thaù
thc naJæ loous 1¡ alclrg ln rorpoanc rlth agr llca
ln th¡ ü1lG tatr¡n 3o lnttlatc rc¡Poan¡ anô thet any

alæüE ln a[plo Bf lc ¡ ¡laor oopørnt of ¡ueh
clorlry. In ï¡lfoð ln llbÞlt¡ and, Dmalruo (Iú21
tho¡r 1¡ e rærË d.r3e11ci[ analyal¡ of tltc of?¡ot¡ of
agp at çarlou¡ lcvrl¡ cf lnfo¡¡sülm loed. lnvolvrô
ln thr sholoc 81, rclfærd. attcr¡Ês to glvc a
oohcrcnü ploÈtrc of thc cffcot¡ of a6p m tho oorP
po¡¡ats of thc llæar oquatla ÍLst+b l€.[r rh¡r¡
f ts rcaotlo tlrc and f l¡ th: unbcr of cqul-
probaÞtc oholor¡ feor¡t üho nrbJ.cÈ. ft ls 3üggc3-
t.û thst ùhcrc a¡r olrou¡tanoc¡ ln rhloh thc ¡1ø-
lng r!.LL b¡ ¡hora 1n th¡ lntcroopt (a) aad o,tlpr¡
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rhGrc lt 1111 bs for¡nd. ln tho reÈc of dcollnc rlth
lnorceelng nru,btr of oholoca (b) . Grlow (t9591

va¡led. tha lnfor¡atlon !n thc ¡ü1nulu¡ ermJ rlüh
onc out of tro, forn or c16l¡t Ughüc and' also thc
lr¡fonstlqr load ln thc rlÊslronta by va¡ylng ühc

elsc of thc targct to br hlü to tr¡rrr out tlæ 1t5ht.
Hc rrpolta ühet ths lsYoLcnt tllca torc l.ltüIe
sffootctt bv acc tn¡t Èhc t,ln¡ tarcn to lnltlato üho

rlt!¡ongt ra¡ ln absolut¡ tcrns groeÈcr $lth egc,

e3¡¡esla[ly ln tln hlgÌËr d.ogrccs of choloc. h¡¡ther-
no rÐ tho tl¡r talcn üo lnlttreto rcrpoarc wsl 8fo¡tcr
ln ord,cr eubJcota rh¡rc thc terglt ls mallcrt e¡t

sffcot whloh ls Do't for¡rû rlth thc yørr¡S rubJrots,
flo auEgsrts thst thlg slpr¡ a boaldow¡r of lnüc-

Sretlon of ectlvLGy wlth â$er o1ôor aubteeüa Pao-

gDailtrG thJlt lllpmt ¡ boforc re¡Ipnðlng rhllc
youngoa cubJcoÈa arc bcttcr ablc to rhapc thc ro¡-
ponsG d.r¡rlng th¡ ræclcnt ltself.

tIlthttrcco¡u86o¡ü1on¡lnllDdarrGrl¡crlront
wes d,cslenrd, to alpllfY thc ba¡lo flnfllng tlraù oholoe

BlI lnereascs urðer o$Åltløne of hypo¡la. Tho lni
forteülør load of Èho lnput a¡rd, ühc ot¡ùDut wa¡ varlcd'
to ace lf grcetcr cffcet, ra¡ fourd. et hlghor lnfor-
n¿tlon lcvel¡ anð ttr ttro Èa[cn to tnltlst¡ rc¡Ponsc

ra^B rooordcô cc¡nratcly frm thc lovsncnt ùllo.
Ân attcnpt wa¡ lad.c to quanttfy tlr¡ lnfeletlon not
ørly ln ü!r laput (u¡lne Hlokts lar) buË also ln tho

Eotot outpüt u¡lnS thc fornulatlmc of Fltta ¡
Petcr¡on (19611). Íh¡sc authors ÊWgcst an lnd'er

of d.lffloulÙy (fo¡ to rclatc togpthcr tlp d'lctansc
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to þc EsTaA and, thc ElsG of thc GaBoü üs bc

struok ln cuoh a ray al to glrt a lln ar ralatlon
batnccn lno¡ca¡os tn ID and, lnorca¡e¡ ln uovoLcnt
tlnc. Quenttflcatlæ of tlp !,nfo¡le?lo¡l oontatned.
ln lnpuü a¡rû or¡tput a1lwrr lf eoqulrrd., e far
rcnÊ powcrrful tcat of th¡ lntcrastlsn of thc rtra¡a
rlth lcvols of tllfflsulÈy tl¡en rsultl an ovcrall
GrÉt of lntcraoülon rlüh ¡trca¡ ¡¡ln6 Èagf,s rho¡o
oæperatlvo illfflculty oa¡r onlt bo plaord, on a¡
Grall,ns]' aoa]'e as Èhc ?a¡I¡ r.rG 1n cq¡crllont A.

Thc lnd,cr ocf allffltcr¡lty Ineposcd, by Fltts
t Pctcrgon (196e) ts ID = 1o9., ?a/t. a l¡ tho
arplltuÀo of ¡ovçnc¡È raÀe a¡d, w la tha Ëargct
¡rl.d.th. ü¡tng e va¡toty cf vahps of a aad, r thoy
ehmrd, ühst Hß la prlra*tly a funotlm of ths P¡ro-
beblllty of ooourroaoa of üro ¡rgnnl¡ rhll¡ü Hl ls
Drlrarlly a funotlm of ühc ID. A leck of cffcot
oa BÍ of thc lnfonatloa tra¡altted ln thc LoYG-

¡rqmt flta rlth cil..llþ (19591 ftd,lns Èhat ln young
pooplc Bßr a¡e IlÈtlc sffcotod fl.th varletlqr ln
Èaræt r;tta aü eonstaat ôl¡üa¡oc. It alroulil bc

notod, that ln Grlar re ox¡¡erllcnü wlth a oær¡tanü
iltstanoc of I lnohos anð t¡¡ìfot stzoa of 1.25
lnolru or 0.t875 lnohrc Èhe rerpcottvc lnûlcc¡ of
tllflor¡ltJr rGa'! t.68 a¡d 6.1+2.

.âpparsüu¡ a¡rd F¡oocd.u!Ê.

Tlrc app¡roüu¡ oon¡lgtrd of e bo¿¡ð 18r rlùc
by 6' lcrg. O! 1ü rc{rs ¡orntod. a ¡ta¡t butùør Ln
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Èhc ocütlo arrû E tscyc 1}r rtlr ror¡nteû at lr, 1*t,
3ü rd 6r tfa thr ¡ta*t bn¡ttæ to the lcfü a¡d'

rtght, fÞovË caoh fay tlrrc üe3 s 24 vo1È larP
rltlr a æd, Êorl!. At a ¡lSßaI tho ¡ubtcoü ¡sccecd'
th¡ ¡Ëarü Wùoa. 2.J looæd,r latcs oæ of tlr E

118hts ltt up enô Èh¡ lubtcoÈ hsd, Èo Prûes Èho lcy
rurô¡r th. U6ttt ln æùr'r to ttca lt out ' Sro

ËGa¡r¡re¡ of porfon¡not rlrr¡ ¡coo{'ed'l (1) ttr
ùlrc bctnoca thc ll6ht omf¡c oa sd, thc ¡uÞt:oÈ
rc1eaalng thG tüa¡¡t butÊca, anð (2) Èhc tlrc
bctrcrn tf¡¡ llGlht o61n8 a end. tlr I¡y brlne
p¡¡ccrtd tc Èrtt tÌil ll6ht cut. hoc tffi re¡
a rgatel of tirr to lntülato a ¡!¡PoülG (Bcaotlu
fl¡c) ad, by eüËEeotlø of (?) ñü (f ) üh. tlro
tatrn to retc a ¡oYuaut. SnbtccÈr rcst not tolô
ln atra¡sc rhloh llght rould o€t on btrt tlry r.ñt
Èolt thaü tÈ roulô, Þr æc of tlo llght¡ ludloatrd'
oE ent æ¡ cf tho ¡t8hù, I¡r tltll lxllrrlrcat æ
hâJ.f Ëþ 128 Èelele pcr ¡ubtrat a re¡t raa pl'aoeù

o'¡rr tho Leyr ¡ô that tlpy rêr: rctlocû to i'
rlôth.

lhlbtcotr u¡cd, e ¡ùccl PolnÈor to ttrn off thc
llght¡ ro aß to oBal'n tlp ¡u¡ ùcsrtt of ôlffloulty
la rotæ o,utput. ltrl¡ rþlur !r¡d. e ütu¡Ë¡r "f 6ä
of en lmh. Indlsc¡ cf dlffloulty haÀ bcca oql¡uÈcü
for ÞqEh ndtlu of ta¡got allulnt fG tlr rt¡c of
thc ¡tylu¡ sÈ the illrte¡¡eoa cf 0.75, l.J, 3.0 end,

6.0 lnolp¡ fru thc ¡ta¡t br$ton, th¡ re¡ulùr aro
shorn ln Îeb1c 3.1,
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î¡-BLE 3.L.

INDEX ÐF DIFFICT]LTT OF M0\rEI4ENT FOJI

t+ ptst¿l¡ces*oF TA-RGEtr AT 2
WIUTHS OF TARGET

Targct Dleüance (Iae.)
6 0

Aotue'l
Targcü
rù1üth
(Ins. )

0.t+375

o.L875

ft can be aøGn thet the cffecü of red.uolng

the üarget slse le as lf to plaoe the targets
e1lshtly nore then one poelülon frrther out ln
dlfflcuJ.ty. The ræge of ctlffloulty ts f?on
far eesler to sllehtly lcss d.lfflct¡lt then th¿ü
uged. by Grlcr (t9591.

a

J0 subJeoüs rcre üeeted. ln a d.eoompreaelon

olrenber follortng thc eane gencral prooed.ure ee

ûeserlbcd. ln erperlnent A.

The 30 volurtccr eubJecte rsre lllflveralty
eüud.onte and. nenbers of ühe St. John ^ånbuLanoc
Soclety rho rere taklng a courae ln Acrla]. Anbu-

la¡roe work. The nlneücen stud,enücr (lncludlng
three feua].ee) ases rangcd. fron 18 to 2J yeare.
The group frorn the St. John Anbuleaoe Eoclcty

3.O 4.0

t.?g 2.78

5.0

3.?8

6,0

l+.28
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correleted of I na].ca 8¡¡d 3 fenalae agGð L9 to 45

yeers. SubJeots wcre e].loosüed. at rand.om to onc

of three eqrral slzed. erpertnenüsl SrouPs I ground'

Ieve1. 7"000 fü. or 141000 ft. 'Ihe gtroupg hed'

approxt¡nataly thc sane be,J.ance of stud.cnts to St.
John .Anbr¡Lanoe porsonne1 rhloh ncent thaü ühey

rere nstohcd for age ag reIl. The scx of the
St. John ^0nbulanoe aubJects rea not trrorn beforc
ühey a¡rlved. for üha cxperlncntel scsgloa and.

arrangenents hed. üo be uad.e ln advalroc for nedlaal.
eupcrvtslon of ühe 141000 ft. rü!te. A8 a resuLü
tha nrmber of fe,ne].cs ras not the sane ln a]-l
groups therc bclr¡g Ùhrce feualee at ground. levelt
thrce st ?,OOO ft. anrd. none at 141000 ft. Thls
rae r¡nfortruetc as prlor crlprlnentetlqr hed. shfln
ühat fcnalas ïcrê eoneletontl'y slorer on the oholoe

reectlon üluc task. Ilotever oqvc¡lanoe ad.Juetmcnt

for d.lffcrencaa ln slnp].e reectlon tlne oould. bo

erpeoüed. to rcd.uoc Èhc d.letætlon fron thts ln-
balanoc.

Most eubJccts rcre teeted. ln¡rlrs on ùro
taske. They rêrc eaoh glven 12 trlals on the
reacülon tlue rherc thc Elnpl.s reactlou tlne and.

u.ovcment tiue ra"e record.cd. ar¡d. onG practloc at eaah

of t¡ro oard aortlng; tagke. .âfter a test for equl-
llbratlon of prcser¡re ln ühc lnncr ear lnvolvlng
aaoenü to 51000 fü. a¡d. then rapld. d.eecenü, the
pr¡esarr€ l.cvel was set for the experlnentaÌ selslont
a prooega ïhloh üook f mlnutce. .After ten mlnutes
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fr¡rther one eubJeet wee teeted. on oholae rcaetlon
tlue rhlLeü tlrc other subJecü toolr the card. sortlng
task (eec Chapter V). Thls letter tcst r88 6llpÇr-
vleed. by ea expertnental agelstant rhl1c the euthor
tesüed. the cholce reactlon tlneg. Teetlag on cech
üask took sppro¡lnately ühlrty ulnuüee. .åfter thc
thlrüy ¡únutes aubJccùe olungcd. poeltlon and. rere
teeted on thc othcr teak. AfÈer the oomplctlon of
boüh üaelrs, that le afÈer 60 nlnutes tcctlng, ühe

eeeelon ras comp].etcd,.

In thc reaotlqr tlne task ühcre rcre tro
oonültlone of oholoe s oae of tro Ughts üo cone on

or onc of elghü. Thê targcü kcy for oane'eIllng thG

l.l.Shüs rhlch o€ÐG on rr€¡a clüher 0.5' or 0 .25t rld.e.
SubJecta rcrG ba-lanocd. rlthln grouBs on ord,6r of
prceentatlon of oholee a¡¡d. rld.fh va¡latlon. Wlthln
acch leve1 of ohotoe for coch ta¡gct sLzc subJeets
t€rc glven four crarplee of csoh of the elght Ilghte.
Thcre rcre tro choloca by tro rld.ths of üarget and.

elghü keys eech teetcd. forr tlnee nal¡lng 128 res-
ponsGs ln al.li SubJcote rGre not glverr lnstruo-
tlons for apeed.. Thcy rere told. üo put ouü eaeh
1l8hü by pregelr¡g ühe approlrrlate key a,e soon aa

fhc l-lght oane oD¡

Of the ten subJcota tesüed, at ea,ch pleasure
Ievel s@6 rcre teated. bctreen 10 and. lÐ nlnutcs
of erposr.rc (tlne 1) e¡rd. ühe reet beùreen I+0 and.

70 nlnutce of êrpoaulre (tlnc 2). ScveraL eub-
Jcats faIled. to appcar for the e=¡rerlaenËal' aêa-
slone and. for four eubJecte no partner couJ.d. be
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formd. for ùhe experlmental 8ee81on. .As a regul.t
equal' nrmbere ïere noü tested. at tl¡ne 1 a¡rd. tlue 2

ln a].l groups. .At 71000 fË. €nd. 14.000 ft.¡ flve
re?e teeted. at eaoh tluc but at ground, leve1 fo¡¡r
were teeted at tl¡ne 1 a¡rd 6 ei tlme 2.

ReEults.

Prellntnary lnsltcctlon of the data revealed.
that co¡rectlon oould. not be oad.e for lnd.lvldt¡a1
d.Ifferences ln age by use of oova¡lance ad.Justnent.
In boüh reactlon tlne and. uovenent tlnc the effecte
of hyporla lnüeracted. wlüh age. Slncc ühe stud.enüe

ïerê noetly eged 18 üo 21 years and. moet of the Sü.

John Ambulance personnel, were old.er, the dlffercnce
ln age le oonfould.ed. wlth d.lfference tn lntelll-
gence level and. teet sophlsülcatlon. The subJeoüs
were stratlfled. by cge aa Idlner (1962) paee 594
suggceüs ln oases rhere ühe oovarlate lnteraofe
rlth the phenonenon r.urðer oonslderetlon. BesuJ-üs

rstrÊ analysed, for subJects above a¡rd. belor the
u.ed.lan age (2t ycÉrrg) ar¡d hencc the staülstlca].
analysls ls of e faotorlal d.eslgn rlth tro age

levels end. three levele of preaeure, The resrr.l-ts
oou].d. be couccted. for d.lffêrencea ln elnpIe reac-
tlon tlue and. novenent ü1ne record.ed ln the pre-
feeü eeselon. Ìtlthln oells of the fectorlal
d.eel.gn analysls ean be nad.e of the effects of
cholce, wld.th of key a¡rd, d.Lstance of key f?om Èhe

süarü button.
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Beaatlon Ttne.

-

R[gr¡re 3.2 shoüs ühe DGFn reactlon tlue pcr
rcaponao for eaoh prraesur€ lcvcl for boüh oltl' and

young subJcots. MGanc hevc þean oorrccted' for
lndlvl<tr¡el dlffcrenoüs ln slnp}c rcecülou ülmc !n thc
preteet. IÈ ca¡r bc acan thst the reJor cffceü of
lr¡rporla le tÞehaped, rlth the lnte¡ned.lete hyporlc
].cvel shorlr¡g thc ].ongcet rôeatlon tlnce, a¡r effcoü
rhlch sppGars nuch noro nsrked. ln ühc olûer eubJeota.

Stetletloa]. anelysle of oovarlance (Teblc 4.3.7 oî
thc Statlgtlce]' Appeaôlx) oouflms that the noJor
cmponcnü of trend, la quedratlc (tÞsbaped) thorrgh

rlth the probablllty by otrancc of approxlnaüe1y
8ß. TÌæ tuücreotlon of Wpoxls ulüh agc horever
faDs rel]. rlthln the ar¡reoüanc¡r by ohaace fhowh
rhat d.lffcrcnoe thcrc 1g ls ln thc quadretlc co¡aponc¿ü.

Tab.Le 4.3.8 ehore ühe analyslg of thc rlühln
a¡rd. batrêen groulr conparlsona on ühc cffcots of cholcc.
wld.üh of key a¡rd. dlsüanoa of kcy rlüh rcsu1ts for
s¡rrunetrloal keye sÌ@sd. of thc ]-efü aud. rlghü of the
etart buüton.

A vcry olaple plcture le seen rlth no intcr-
aotlon of Ì¡ypoxla rlüh ar¡y of the varlatlons of thc
task noü cvcn ln conblnetlon w1üh âge, The agc

varlebla ehore hlghl.y elgnlfloa¡rt lnteracülon wlth
a nunber of oholccs a¡rd. soüe lnücrsotlon rlth rldth
of key. Tablc 3,2 ghore thc cffccte of üheee va¡la-
bles brotscn d.orn by agc and tt can bc seen that the
lnoreese ffou 2 to I choloea prod.ucea e greeücr lnereaac
ln reectlon tlme ln thc youngêr group.
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TABIÆ 3 .2.

MEAN SEOICE HÍ IN SECS. .ffI 2 ^âND 8 CHOICES

AND 2 IJIIITHS OF TAruiEtr IN TOINÙCER åT{D

OLDEB.SUBTECTS. Af.T. ¡91¡9¡5 OF

EYTO)rIA COI-ÍBINED

Cholee

-

Ta¡sct Hld.üh

-

2 I O.5' o.25x

Younger
SubJeota o.216

o.257
OLd.c¡r
SubJccte
(21 yre, +)

0,235

o.27t

Thcrc ls an lnorcaac la rcsotlon tluc for
old.er eubJccts rlüh e rurnrorcr targat thor¡gh ühe

¡ror¡ngcr aubJccta erG, lf e¡ryül¡ln8, qulokcr to
lnltlatc nasponsc rhcn faocd. rlth the narrorGr
target.

^AnalycLa of thc cffcct¡ of lcngth of erpo-
sure ln relatlon to þporla ur¡¡t bc ca¡rlcd. out rlth
d.uc can¡tlon. The groupa ant ene]-l rlthln aaah col]'
of the 2 t 9 lcvalc of altltudc and., rlÈt¡l.n ceoh, age

¡ffcoüe 1111 only bc partlally belanocd.. HoÍeyer
ln vlcr of tha lnporüanec of thls tlnc varlablc
chorn ln a laüer erpcrlncnt rcsulta ere ane].ysed,

ühle rey by analyela of ooyarlanroc rlÈh ad.Jueünent

for dlffcrenceg tn slmplc reactlon ülnc. Rlgurc J.J

o.278

o.265 o.2,+7

o.264
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shors ühe correoücd. neeü IlGr ncePqlae for each

prêsarrc level for ütue 1 (10-40 nlnutee erposrnc)
and. tlne 2 (l+o-ZO nlnutce c¡I¡osure). The guad'-

retlc cmBoncnù appearcd. ln boüh but tlprc ls aonG

d.llfference ln 11nqa¡ trcnd bctrcca thc groupo.
Aü tlne l tfp grorr¡l aÈ 141000 ft' rerc glorer then
the group at Srormd' lcvcl buü aÈ ülnc 2 the re-
vcrleo le true. Holcvcr tha overal1 lntcraotlon
tegt ehorc an F of 1.69 rhl.ch rlth 2 ancl 23 ùc-
gtêca of frcadon fal.l.s rell' rlühln oha¡roe ex¡rcoüanrcy.

Þlovenent Tlnc.

Rlgure 3.4 ehors the [e¡tn novensnt ülne Pcr
egc group oorrsoted. for d.lffcrcncc ln uoveucnt tlnc
ln the prctcet. [hc naJor æera1l ompoacnt of
trcnd ls ].lncer (eee table A.3.fl rlüh a d,coreaee

ln novcnent tlue rlth lnorcasl¡g h¡porle. Flstne
3.2 ehrorg ths tntsrsotlon of tVpoxla ulth age
(p ( .oil. In thc yormger eubicots grourd. level
and. 14,000 ft. prod.r¡oe vlrtr¡ally ld.eatloal novc-
uent tlucs rlüh t.h¡e 71000 ft. groqp bclng fesÈer
thån elther, For ühe d.lffcrcnoc ln llncs¡ ürcnd
tn the tto age groups p ( .05'' but ühcro le no
evld.ence of e d.lffcrcnoe 1n quarlraülc trcnd.. It
ls üo be noted. that the old.ar group arc allgffily
elorer ttnn the youngcr group aü groru.d. lcvcl a¡rd.

71000 ft. as le to bc crpectetl but aü 1l+r000 ft.
thcy a¡e YGry muoh qulcker.
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For thc rltlrln grouP oonperlson of thc
effcots of w¡¡orla (n novcncnüa et ve¡lor¡s lcvcla
of d.lfflculty ülnce üGrG omblned. &oroaa rlght and.

left ayuctrloal kcya aü tro lcvcla of oholoe.

Tabl.c A.3.9 ahora thc rcaulüs of ühle analysle.
Thcre 1e a elsnlflaenü cffcot of Tld.th of üa¡gct
rtth hyporla ln eonJrnrotlon rl'th e8G' Rlgr¡rc 3'4
ehors ühla aoaplex cffcoü ¡ ln thc oldcr grot¡trt ühe

llnea¡ d.ccrcaao ln novenant ülle rlth ltyporla le
grcaüer 1n the tssk rlth ths broad,cr üatgcü. In
ttre yorurgcr grouP thcr-e le no euoh latoraoülm of
baroad. and. na¡ror end. tr¡æo¡la. ThG latcrectlon of
rld.üh r d,t.stencc r l:¡rPorla (n x D r H) lnd'loetes
ühat lt lc not Posslblc üo anelyge d.lsta¡roc anrd'

xld.th as cqrrlvelcnt va¡lablca to bc ooblncd. ln tho
elngla eca1c for en lnfomtlonel ana1yslE. Ovar

ell gFor[ts noranenü üinea ltnê appro$.naüely re1aücd'

üo ths lnfo¡metlon ncesuro of thg lttÄc¡ of illffl-
oulty tt¡or¡gh d.laüa¡rce end ta¡gct rld'th arc nof
eraetly cqulvalcnt (Efe;rrre 3.5). I{arkcd' d'aYlat1on¡

frø llnca¡tty a¡G formd. ln sonc grouDs agpeclally
1n ühc kcye olö¡ccù üo ühc eta¡t button (Rtstrt 3.6').
Eenoe 1ü rorrld. noü bc ra¡ren'tcd. to pcrfor"u an ana'ly-
ste of d.lffcrenoce ln eLoltc rolatlng lnd,c¡es of
ülfflor¡lüy to thc varlouc levele of ÌrJrporla.

ÁE ln Bf an enal-ysla of Yarleülon ln ühc effcots
of ltypo¡le rlth olrangc ln expoerrc tlne oan on1y be

carrled' ouü rlth d'uc aan¡tloA' Elgurc 3 '3 a}rote ühe

[een tlne pêr DorvGnent rlth shorüer or longcr
GrlrogurGa. Thc æcral1 d.corcasc ln novenenü tlne
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rlth lnorseclng a].tltuðc la nuch grcaücr ln fhc
group teetcd. after ltO nlnutcg Grposlgo than aftcr
tcn mlnutcs to 14.000 fü. ânelyste of oova¡tanoe
wlth ooneoüton for slnplc uovcncnt ütuc ln thc
prcteet gtvcs an ovcral']. F for lnteraoülon of 3"81
rhloh ¡lth 2 and 23 d.cgracg of frccd.on hes a pro-
bablllüy of l.cas tltarn, 5í.

DLaoueelon.

Thc ovcrall trcnd. of rcaotlon tlno le tÞ

ehaped aa waa for¡ed. ln crPcrlncat A but ln theü
cxpcrlnent thc totel tlne üo oenecl.- 20 kcya raa
rcoord.cd. end. tlrls of oottrse lnolud.ee æaotlm tluc
and, ¡ovæcnt tlne. Ecrç thc novencrût tlnc lü¡clf
shonc cffcotc rhlah arè Gyen nora uncrpcotcd.s
ühcrc ls en ovcrall güoady d,corcegc ln ¡ovcuenü
tlne rlth lnoreaslng hypo¡te¡ an effcot rhlch ts
shorn nuoh Eore sürongly tn the old.cr group.

In a¡pcrtncnt A thc ta¡Ie lnvolvcd. nuoh lon-
gcr tlnos and, rlorG hcntel rorkr thsn ln a¡pcrlnent
B. In ùhla 1attcr cr¡rcrtncnt thc rcaoùlon üluce
€rre e nlnor con¡roucnt of thc total rGapoasG flns
(noü nuch !¡orc than e ühlrd. of thc üotaL tlue).
It rrouf-d be reasoneblc üo aecr¡Bc ühat rlth ühc
grcatcr conplc¡lty of tranelaülon a¡d. henoe longer
rcactton tlnea of exporlncnt A thc uovcncnü tlnc
roul.d. be a ulnæ oonponcnt of thc total- rcaponsG
rhlch rould. ttærcforc raflcoË prlnarlly thc cffooüs
of hyporla on rceoülon tlnc. If ühls le so 1ü

rould. aêGn ùhet thc parad.o¡lca]. cffeoüg of hy¡rorta
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on r'tactlon ülnc nuct bc ühc 8¿nG ovcr a nld.e rangG

of üaehe frou the elnple preaelng of e kcy aa sooll

sa a Ilght appcars Ùo taaks rhcrc tletcotlng rhlch
]'lght cere on rou]'d. bo a srs1l oøponcnt oæPercd'

rlth flad.lng thc an¡nbcr, d.olnt thc a¡ltluatlc cotl-
pqüetton and. flnd.lng the rea¡Ita¡rt nuubc¡ ln fronü
of e kcy.

thc greatcr cffeota of lryporla oa old'cr eub-

Jects probebly d.oos noÈ rcf)-cot thc lnÜcraotlon of
agc and. hypo¡la atonG. thc ol.d.cr cubJeoüa rere
genera].]-y not r¡nlve{slty eür¡ilonts rhcrcas uoat of
thc yor¡ng on66 tê1''Ê. Hênge ther'c ror¡ld bc nany

d.lfferenccc boürccn ühc tro agc Eroups ' Dforcover

ln crpcrtncnÈ A no Éuoh effcct res notcd' rhere old.er

anð yor¡¡gar aubJcoüs rere not d.lffcrcnülatcd' by

tceülng crX¡crlcnce. Hcnoc 1ü ls probbly nlelead.lng
to graph out thc effect¡ of hyBorla ln rcleülon to
ia€;c". Thc eescnülal d.lffcrensG ray not bc agc at
all but r¡nlcea onc knors rhaü 1g thc oruclal ðlf-
ferenoc no otlær J"abc1 1¡ lmcdletcly ava!.Iable.

I{c].ford (1962) ln o}.l8qnlslrg tha d'aüa fron
a8lng ln rcLstlon to varlatlon tn ntnbcr of cholccst
gì¡Bgesta that an lnorGsae ln sÌope rlth ago r11I bc

for¡nd. only rhcre thc gthulus le Þlcf. ff ühc

atlnul.ua rcnalng r¡nttl thc rceponse 1e ooupleted, no

changc ln glollG ls llke1y to bo formd. rlüh egc.
Thls laüter oondltlm ooeur:sGd. la thlc erporlncÑ
and. hcre too no lncrease tn elope ts fotlld.. the
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cffcots of Gholot a[û eGic not only ¡hoÜ no l¡cr.elo
la rlopc bd evoa r d,corr¡rc la thc olô¡r 8trorü).
Though clrlter to úTot3¡er, and, Sgefran (1956) thÊ

¡llll.e¡ity aa¡ bo ¡purloul el thr rblle¡lty h¡re
ir probably not th¡ Pr¡rc rgo v¡rlable .

In thc lntül¡I ¡n¡Iyrl:, tht cffeot¡ of ülrc
of crpoctæo rcrt loolrd, et ht ¡nrroô ovcr i8 ttü-
rlsnlflsent 1¡ B[. Ir übc rovannt tlrc tb
ro¡ultc ¡c¡rcd, c¡Ùre¡cly ¡tr¡n6o rlth groltcr
d.corca¡o ta røvcncnt ü1r¡ rltb hfPorl¡ efÈ¡r üh¡

læelr trPotlr . Hot¡Yer tho ro¡u,lùr oËetacd'
booa¡c rcrc ool¡nchcnrlblo 1¡ tb l.tetrü of latæ
¡vid¡noo rhlob ¡u6gc¡tcû gfreter lrp¡lr¡cnl aftr¡
10 rlnutc¡ b?o¡la ülren efÈer ll0 rlnuù¡r.

Eroc:rhrnü C.

-

ffil.d,oncc f,ra or¡nrhcnùc Â & B ruggcgtod' th¡t
ln th¡ }lghÈ o¡no¡1tln6 taal th6'r ü8t a r¡verllblc
cff¡ot of lr¡porl¡ cuoh thrt rubtcotr et 5.000 -
1o'oo0 ft. rorc llor.r thü et ¡rornû lov¡l but
thst rubJcotr at 14f 000 fù. o! 151000 fü. rhorcô
luoh lc¡s lr¡nlrrcat. Thl¡ eff¡ot locLod, üruo of
ta¡t¡ l¡volvlng a ûlrret rrlrtlon¡hlp of llebt¡ to
a koy lnod,l¡tcly bcnerth tlrr. It nr rgtnlly
tnr la rc¡¡pn¡¡¡ L¡rolvlnt ool¡¡lor rPrtIrI ü11

nu¡¡rlo¡l ùre¡¡IaÈt on¡ botrc¡n I13hÈ end' Xoy.

Thl¡ lcvur¡lbl¡ offcot rlth IVI¡o¡lr roeloû to be ¡
fi¡notlon of tb tlr¡ Èelln to lnltlrte thc rotDons.
rb¡rc¡¡ thr tlro talon to rovr e¡ð oanocl thc lry
ra¡ affcoürd, qu!.üe allff¡r¡ntIy by h¡nlo-tr. hlthlr-
ror. üh¡rc rccrcd, to br ¡il. offlot of tllo of
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GrIroslEG s th CffscÈ¡ of, h''parta ¡ecrcd. not to bc

td.onüloal rlsn tcetlng ooúG¡¡oGd. ¡ftcr tcn nlnutee
crpoornc aE oul¡eraô rlth afücr fonty ntan¡?ca

GrIþ8Elt.

lfhc B,A.A.F. ooascntcd' to pnælðc al¡a¡bar

opcrcüæc to n¡n tho ôcoqlnsaslm olranbc¡ at
ådol¡l.ilc fsr onc fln¡l cxpcrtrc¡t t¡¡lng hua¡ eub-

Jeota, thtll about a r¡al boforc thc orpcrtlcnt
bcgæ lt ras not oloar hoÜ lmg ülp f¡ollltlc¡ ronld,

be rvallable nor hor ¡ny a¿bJcota ror¡[d. bc evelleblc
for tcctlnt. ¡oocrl¡ùlB]'y a¡ oxparircnt ra¡ d'calSncd

to rcùcst' rlth 1lttle va¡tatlon. thc cffcaüs of
try¡lo=la on rGeoülæ ülrc a¡d' løvcncnt tlnc slnac
thc rcculüa obtelnod. Imovl'orrly fltücd' næG of thc
avalleblc lltqraüüDG¡ E¡thcr üh¡n tr7 roethlrgì
rad.le¡I1y ¡en a ætca:t of pecvlout rost rould' be

of oon¡ld,crrbl.c vah¡o cvcn lf. aa sGGLGd' l-llcly at
onc tbc. only tcn or ürclvc cubJcoüa oould bc

tcctcð.

In faot 30 aubJcota rGrìË tc¡tcd'. Thcy rcrlc
volrn¡tccr ftrct yGar p¡yaholqy ctuûcnts of Ëhs

thtver¡lty of ÂilclaIðc, Tlprc rGrt slrtcon l¡lc¡
and. forurtcan fc¡¡14g. rlüh orc oroGptlo¡r (aSic¿ 26)

agcs raagcd froL 18 to 2L ycen. ThG aarÊ Pl!o-
ood,rnc res u¡cd. as ln cx¡nrl.ncnt B' SubJcota r.rc
üe¡tcð ln palr¡. Íhcy rGl''G glvrn a Ptttcst at
growrô l'evcl on ¡lrpl.c FGaotlon Èllc and. novancat
tllo aad. on dlglt sIEn for tha ûloho'tlo llatcut'ng
tatk. AfÈcr a üagt for ühc cqulllbnatlon of
Irr''BssrFc ln thc lnacr GeSr agocnÈ ras uad,c to thc



- 82 -

prcd.cte¡r¡lned. Pregar¡rc level. for thc run. Sub-

Jcote rcrc allotted, st ra¡d,ou to one of the 3

egnal alzcd, group8 tcgücd" aü grourd. lcvel, 7.000 1þ.

or 141000 ft. .AfÞcr tcn n1autas reltlng eubJcote

rGrG üested. on ühc rcactlou tlnc üask or d'lohoülc
]'letenlng üack caoh of rhleh took 30 nlnutee.
Thc tro aubJcota than etra¡gcù qlyer and, esoh øubJect

rae teeüed. oa thc o'ther tesk. Aftcr scvcnty ulnu-
tes thc scealon raa oono].ud.cd.. Thc rcaoülon ülnc
üaah Ìea rnr. þ a rceeåroh aaatst€nü. SubJcote

rcrc glvan Inlnücd. tnsü¡troùlme oa thc üeeke and-

ttnee for each rsaotlor¡ ütue and' ¡oYencnt ülne
rarrÊ reoor"'ùecl by thc aaslaüant rho also clungcð thc
llght etluul.l:. and. rarlcr card'g for the ltgttü bo¡
and üho key box.

TlË lasl.
Thc aanc epparatuø ra'a uscd, aa ln e¡Pcrhcat'

A, The Ilghü box rtth 10 llghüe ras Pleccd' lnne-
d.:IaüeÌy bahlnd the Xcy bo¡ rhloh aleo contalned 10

Xcye, A rotaê hcy rao plasad. rrn6dt¿tely ln front
of thc Ilght bor and. bceld.e 1ü a rarnlng llghf .
Ifhcn the wenrlng Ilght ea¡lG oa eubJcoüt had' to
plaoe thelr hand. on üho lorst kcy and' hold' 1ü d.orn.

A second. ].eùer onc of thÊ 118htt sEnG on anrd' sub-

Jeoüe haô to rclcagc the etartlng button and. preae

thc oor cot kcy for ühc ltght rl¡l'ch cane on.

Afbcr a ahort pauaG (durln8 rhlch Ùt¡ee roro rcoord.ed.

a¡rd ühe epparaüus sct for the next Llght) another
rertrl¡tg algne1 ree glvan and anoùhcr l1ght ea¡[G olt.
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Thero rGrc ülrec üyl¡oc of rclatlonghlp of
1l8ht and. keY ueêd..

1. The key üo bc ¡urcaaed. res d.lrcctly rnd.er

the Llght rhloh oaDG ol1.

2. Eaah l.l8hü had a nrubcr g-9 rnd'cr 1ü rlth
l.lghts nrm,bcrad. randLonly. Eaoh kcy aleo had' ê rrütr-

bcr 0-9 ln a ûIffcrent ordcr and aubJeote hacl üo

pross thc key rlth tha sane ntnbcr es the 1lshü
rhl.ch ce¡¡G ott.

3. Each 118ht had' a non'scnac EhaPG of a

b].ect or¡t].lne on rhlte 6rornrd'' Thc ¡hspcs üGrc

eelectcd. fron a grouP of lrpolntcd' ehallGe ln
sld,orgkl (t966) pase i74. caro ra.s taEcn üo GnElErt

ühat none of thc shapea uaed. oould. rcedl1y bc

eesoolatetl rlth any vcrbel l-abcÌ.

Eeaoc üest 1 ras slnllar to üaek 1 1n crl¡crl-
ucnü A thorrgh hcre rcaotlon tlnc and. uovcnent ülne
rerG rcoord.ed. ecln¡rtol'y. T¿sks 2 e' 3 rerc alul-
].ar to thoee utcd. ln c4lcrlncnü A buÈ herc thcre
rea no oonp¿tatlon lnvolvcd.. The baslo dlffcrencc
betrcen the cond.:ltlons ? a¡lð 3 ta.a ühef ln ms Ge'aG

(thG ar¡nbor) thc syubo]. rcqr¡lrod. üo be fourcl by

eeerch on ühc kcyø ras rrtaittly sto¡cd. ln vcrbal
temg rhcrcas ln tlrc othor oaee no cuch vcrbel
ood.lng so¡J.d. bc uscd.. lhc qucstlon to be c¡an!'ncd,

res rhcthcr ehort tam, reücntloa ronld' bc uarkc&Ly'

poorcr d.r¡rl,ng ühc ecå¡oh ¡rrooose ln oaaGs rherc thc
nsterlal to bc storcd. ras noü rcad.lly asalgned' to
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fanlllar oaüegorlca. Bl¡ren e mG€il ln Tlbblüs
s¡rd. Donahue (t962) forud. ttt¡t ln thc l¡ttor casG

thc effeota of aelng rGrG parülouler1y ua¡kod'.

The ttrrçc tesla rcrra eaoh 81vcn ürlco 1n thc

ord,cr üa¡k 1, 2) 3, 2r 3. f. idlthln ceoh ùcet of
eech oond,ltlon r€actlort tlue a¡rd novsqenü ülnc larc
rccorü,cd. to 20 d,lacrctc rG8ltonaGa, üro to ceeh of
ütro ten llglrte rlth caah 1leht tcatcd. o|loe ln o¡¡c

ranrd.ou ornd'cr a¡d. tlpn egpln t'n a¡rothcr raad'on

o,rdGr, I¡tlth tro r'epeats of tþrce üasks end rlth
üro repcats of tcn reaponaGc x1thln Gêoh taal¡

raaord. ra^s nåd.c of 120 reepüaGs pcr aubJeoü.

SubJeote rGrG to]'d t,o prssa thc epÞroprletc
kay ac aoon as a ltghË oa¡ûê otl. If thoy aahed' lf
ühc eln ras tPaed they rc!Ê üo].d- üh¡t thc tlncs
üalen rclìè rcoord.ed bl¡t thÊt thoy alþt¡ld rccpond

es ühcy fclü lncl'lncd.. SdG eubJeote asked', ln
tho tuo loro d,lffloult taeka, rhcthcr ühcy ahould.

keop ühclr hand. on thc ¡ta¡t button rnntll ühey

fornd. the oo¡rcot tsey or rhcthGr thcy oould' usfc
tholr hand. as ühcy atgrted to ¡oa¡eh. ågaln e
aon-cmnlto1 r'cply ra"a glYcn and subJects reæ
told to aot rhlohevcr te¡r ssencd. naür¡¡el to thcn.
A8 ln provlous Grparlucnts only onc key rould. ürnn

ouü any onc llghü end. hcnoc subJccüs rere foroed'

to bc oor¡rcct ln thclr oholoc anô any lneorrcoü
choloe roul,d. not d.corcaae ühc tl¡c tatscn.

Bcauf.ts.

lhc tlncs talcn for both rceotlon ülnc end
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novensnü ü[¡s varled. gfeaÈ}y r1Èhla g¡1olæg. å8 ln
GxllarlllGnt a thG vartablllüy bctrGcn subJGGÈE r¡A
Euoh Sroaüer ln thc üasks taLlng ühc loneGr ülLG.

1o cq¡altcc tlË Ya¡ll¡¡loc6 Gtoh lnd,lrl.ilnel velr¡c of
n¡apontG tlne ras sotil?ôrteô to nsür¡ra.l loga.

Ro¿atlo'n tllc.

-

Ansl.ysla ral o.firlcû out for a total of l,2O

rG8llorsoa (üran¡foncd to lt¡gp' ) at ührca lcvcla of
prìGatrge rlüh üro ûg¡tlon¡ of cr¡roagDttr BGtt¡lüg

rQtc oornroücd. for thc d,lffcræoc ln ühc totel of
15 rcaotlon tl¡c ËrÞOatos üa[cn la Ùhe prctcat.
flrc ao¡reotcù nGana (EtStEÊ 3.7, lhq @sc cgela en

lnvcrted. Iþshapctt ouYG es ln crpcrllenüg A ê B.

Süatlsüloal ¡nelycls of ootæLa¡oc alrors th3ü thG

Iþchapað (quedraüto) eopæant lrag e proÞ¡b!]lüy of
lcs¡ tÌr¡tl 5f (fablc å.3.10). In thâ latoraotlon'
thc onlt. oonPæcnt of trend (tl¡ough of ttlSh plFO-

bablllüy Èy alranoe) la ln tht ôlffcænoo8 tn llncer
trenû¡ et thc flr¡ü lnüaruel thc 1l+r000 fU. 6roqp
ara slorcr thin srornd bn¡t at thc 2 thc rcÎtrac
ls t¡ut.

Thc qnal.ytl¡ of rlthln aad bctrocn 8¡¡oqps

of ùÌæ cffcct¡ of teslrs' rcPGtltlons of tacla e¡!d.

kcy¡ shds e rcrlr elnp1e Plotrurc rlth l'ltüIc
lutcraotlon rtth ÌUrporls (Teblc .å,.3.11). $t¡sh a

aæBlc¡ analyala nust bo u¡cð r1üh oan¡tlsa. Hlnrc
cffcsüe aad. tl¡clt lntcracülqm arc t, 18 anal @Ytll

36 dasrêcs of frocd.on fæ th trn of equrrca for
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trcaüront, tht rorrrl.ü¡nt lol¡ lqu¡rt for thc F

tcat 1¡ tht yalle,noc of a].l poralblo Inlrr of
üotele. A gl¡Plo lln¡er or quadratlo cffoot
rhloh 1r olo¡lt ¡PParoat o¡r a gr¿ph and' le rcanln6-
ftl and, rellabl.c tet ba Part of a¡ w¡rall. F ratlo
not rr¡oh ebovc rulty. lhu¡ ovrrell F to¡tr rlth
lor ratlot olnnot bc ûl¡rl¡¡cd. as b.lDS of ao

aooormt oa ülr1¡ basl¡ elouc. IÙ 1¡ naoa¡¡a¡y to
SF¡ph out th¡ rc¡ulü¡ to esocrtrln tb¡t no oon¡ls-
tont rnd, ¡luP1c cff,cotr a¡c P¡rc¡cat lf thcr¡ 1r any

rcesorr to ¡n¡pcot ühet cueh cffrotc rlghü ooolg.

(hc cffcot rhloh d.or¡ rt¡¡ld out ftæ tho
e¡¡Iy¡!¡ 1r ühc lntc¡otlo¡ of tryporl¿ rlÈh rclngtrd,
ücstlng. Thlt h¡c ¡ probablltty of lc¡c thall lf.
Pl..gruc 3.8 ¡horg tblc effooü¡ thr 141000 ft. EfouP
gcüa slorcr rlth rcpc¡tod. üc¡tlng rhæca¡ tlro ofhcr
tro groupa ahø ühe non¿l pÈùortr of oon¡Lstcnü

lnoroaro la ¡pccd. rtÙh Draotloc. If aütÈhlr8 üho¡o

tcgtoû aftcr 4O rinutct .rpolr¡rc ¡hor thll cffoof
roro strongly tha¡ ¡fbcr 10 dnuto¡ though thc orGr-
all F 1¡ 1.3f end. no¿¡ltntflo¡¡t (El.g. i.91. Tho

orlly oühor lntcr¡otlon of e¡y ægnltud'c la rcleùloa
to lV¡¡orla t g lry¡ by hypod.e thorrgh ltc Probablllüy
1¡ about ?ífi. Th¡ Sreph of üho offcot rhors ao

oohæcnü ttcnd.. If anythlng ühc dlfforoaoc llca ln
thc fast ühst tbÊ 7.000 ft. Sroup ve¡Lcd' lccs fra
hcy to tsct ln thclr rcaotlon ülne.
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t¡lovcucnü Tlnc.

Thc ovcrall lovoncnü tl¡oc (Èren¡fomcd to
Iog¡. ) shoI an ovcrall ll-ahaPcd oolPolrcat rhloh la
ln ühc ¡rôYèrga d.lrcotloa to üh¡ reeotlon tlnc (El6u¡'c

3.?r. In tho ansly¡l¡ of aovarlano' rtüh thc ad'-

luatncnt for novcncnt tt¡c ln ühc ¡lnpLc rcaotlon
ü1¡o prctcaü (rablc 4.3.10), tha quedratlo oo¡poncnf

h¡r a probebtlt ty of apFrox$¡ù cLv 2l and. thc ðlf-
fcrcnoc ln quad:retlo trcnd.s hÂs e probcblllty of
lcae than 1f. thc oæ.I¡coücô Loant (3.71 ¡hor lh¡ü
thle cffcoü 1¡: the rcd,uotl0n ln noYcncnü tl¡c ¡t
lntcrueül¡tc altttuðc la uuoh treatcr ln ühoae

oubJcote ücEtod. aftcr tcn ¡lanrtcg GrlÐauro. At

tlnc 1 tha t[rOOO fù. group a,rc qqlokcr tlun Èhoac

et grountl Lovcl. At tlnc 2 ?}}rls ¡ìaYcñla l¡ ùruo

though thc ùlf,fct'Gn6o ln llnoar trcnd h¡a an F raülo
of lltü]'G Eorc then 1.0.

In thc anel"yelr of ütrc cffcot¡ of thc throc
Èaak¡ for¡r rcpcültlong and Ècn kcys ùhcrc ls 11üü1c

rlsceblc lnücrcoÈlo¿a of, thcsc va¡lablcs rlüh Ìryr-

porlr (reulo A.3.12r. Horsvcr thc cffcoüa of lcyr
recr cæclror llnEoð to lvlrorla. Tho tscya r hypoxte

lnlcreotlon ha,s e probnbtllty of abouü 25ß, ¡nd'

xcya - Ìty?orla by Grl¡oar¡rc tl¡e h¡s a probablllty of
aÞort !ol. l{atEally ln Èast 1 thc novclcnt tlnos
oorrlil ba crl¡sEtod üo bo rclrttvcly purG ûcaar¡rGa of
thc tl¡o talan to novc. fn t¡¡ks 2 e 9 ülaca

reoord.cd. nlght lnvolvc lorê ¡careh thc. Hcnoe
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the tntcreotlon of kcye x lry?o¡la r tlue rlth tatf't
1g of lntcrcaü hcrc too enô lÈ shor¡Ið bc uotod. that
lts probablllty ls lcs¡ thsn 

'Ofr. 
tlhcn thc rcsultg

arc leld out thc a¡ount of tnfom¿ülon to bo h¡ndlcd

1a vary largc. fn Scncrsl no s1uBlê ptotr¡rc

Gncrgca ¡ ühc d.!.ffcrcaocc botrcea groupt ert not

r¡n1fo¡¡ ovct ths kcyg. Fþr Grâ¡rplo on teek 3 koy

10 (wtrlsh Eeny for¡nd. a Ycry dlffloutt ¡h¡po to
rcor¡gdsc) prod.uoca a nuoh blggcr ðl,ffcranoQ bG-

tnccn g¡oups thsn eny other kcy ln th¡t oond.ltlon.
Iü ntght bc auggcsücd. thet ühc d.lffGrcnoês botrccn

Sroults Í6rc glcetcr on kcys to thc rl8ht of ühc

¡tarü br$ton (6-10) üfnn on koya to tho lcfü (t-5)
but ln all ühoro 1¡ llütlc oohcrcnt d.:lffortnoc by

d.lffcrcnü hclrc.

9!E@.
llc effsots of try¡lorle on rGsotlon ülna a¡c

vcly elnll¡r t,o thoec a6en I'n crl¡orhoata A anû B
and. ühc cffcot 1e slnl]'ar for aLL tlurec tastsg.

The qqadr*tlo trcnd. etùalns e fetr d,r6rcc of etatlg-
tleal elgnlflonìnoG buü thla rould' bo rcgard.cd' aa of
leaser rclghü then thc rcpcated. flndlng of ühe seBG

fr¡notlonsI rcl¡ülon¡hlP tn thrco c¡Pcrlaents uslng
tachs requlrlng scrlal and. digorctc rct¡toÉaa of
rld.c1y d.lfforlng oonPlcxlty. åc ln ar¡nrlucnt 1

tha rar aoorGt rcrc transfomcd. to I'oge. a¡td' no

lnteraotlon raa formd. rtth lryporla for ühe üaaks

va¡ylng ln ü1¡c üakcn frø 0.5 to lt.0 or 5.0 8cc8.

Ttrls lnd.leatcs th¡t rhatcvc¡ olrangcs took pl'eoc as
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e rc8ult of hyf¡o¡le, thc olung€a rtrG l¡roportlonsl
to ühc üluc takon ln üho oontrol group.

Thc lntcreoülü of hylnxla rlth tlrc of G¡-

posurc 1n ro¡otlm ülla 1g rü¡ert8Þly ¡lullar to
ühat rGGn ln e4¡crl¡ent E ühough ln nclühctr oalG

1¡ the d.iffcrcnoc anrtÌ¡ln8 DCe¡ ¡üatlstloel c18ll1-

floenoc. In both cx¡lorhcntc üho quadratls trcnd'

1¡ cluller ln tho¡c tc¡tcd. for 30 nlnt. aftot t0
nlns. Grltoaurc and. thoco tccücd aftcr 40 ulna.
rrposurG. Hffcver ln boüh tho crpcrt¡cnù¡ et
tlnc 1 the 14roo0 ft. e¡ouP 1¡ slorcr a¡rd' et tlnc 2

they arc qrrlotser tÌ¡an tln Sround. lsvcl oonürol.

Thc f!.nd.tng üh¡t thG 1t+.000 ft. group bcee¡c

c].orcr tlrrswh ttro 30 nlnutcg of tc¡tlng 13 !'oro
c¡traord.lnary than ths rcpoatcd' flnd.lrU of, fhc
rovcrgtblc ürcnd. of lvl¡oxls. Ihs rcllablLlÈy of
tþ14 offcoü fon tlrt¡ g1roqp of eubJcott tee¡a bcyontl

qucetlon. llonethclo¡a lt la eürange üh¡t lt d'ld'

noü ooour ln thc ülo prcvlor¡a erltGrl¡r¡nte. In
crpcrhcnt A tc¡ttnt rsa oa¡rlcô or¡t ln s sintlar
ray rlth caoh of tlrrcc tasks tc¡ùod onso thcn thc
tlncc üash¡ glvcn agaln 1n anothcr ord.cr ¡nd' thcn
agaln. l{o auoh cffcot ras d'laoa¡n!'bLc I al.l thc
gE|oulrs l¡¡provcd. rlth roPcatcd' tcaülng to a gl¡¡llar
ðogrcc. lhor¡gh lt ras truc th¡t tho 15'000 ft.
group lnproved. lcca th¡n any othcr SrouP ùÌto

d,!.ffcrcnoc res Ycry gEeU. thc üccülng only la¡tcd.
ücn nlnr¡tcs rhcrcaa ln or¡rorlncnt C lt la¡tcd 30

nlnutcs, buü GTG¡I oYGr replloetcs 1 ' 2 Ln
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GrpetlüGnü C (tfrc flrat 15 n!.nutc¡) thc effcot 1¡

tt!,11 tcott. In cxlpr!.lout ts toettng l'a¡ted. 30

nlnuüce brrt ühe d.cstgp ta¡ auoh thet a¡y rcPllo¿ücc
of e rlnglo tests oonblnaülon of oholoG a¿d rld'üh
of Xcy took plaoc rlthl¡ a c1n81c oo11. llhst 1¡
thc ae¡,e osndltlonl r.rG novEr glvon at rlôcl'y
ôlffcrcnt polnts of tl¡o. EorevGr ovor a tloup
ühcrc nlcht bo smc tlnc effcots ðlEooral'bl'c ac

thc v¡rlor¡¡ tarts¡ rsnl balanocd oYCr SEouIlt. llo
suoh effeet üeE ûtsocrrrlblc and hcnoo ühc cffcoü In
rxl¡crlnont C ¡tandlg on lt¡ o'rtr¡ Thc rc¡u1t¡ flnð
no baotslng ln tho Ìltcrattrc. Tha cruolel flndlns
by Ied.rlth t Ibnl¡on (1961+) ra¡ ühat ln IVI¡o¡la
rubJcotc l¡provc Doro r¡ptðIy ütun oontrola ao

ttrat ¡a¡Crcd. dlffercnoo ln tlr rceotlon tlnc aü ths
outsct bgürccn grornd. and 81000 ft. h¿ô YfrÈuelly
dlaeppca¡od. aü ühc cnd. of 10 ¡tnr¡tes tootlng. ft
1¡ truc ühst thc alülüuôc at rlrloh thla cffcoü raa
sccu horc ras 141000 ft. but thcrc ls no lorG ooE-

parsble cvld.cnoe ln Èhc lltcr¡trre to ed'd..

Thc of,foot¡ of ttypor1e on !øeclont tllo (e

Iþchrpod. effcot ) erc Ycry clnller to ühoso ahora

ln thc yor¡ngor oubJcotr of crparlnonü B. Borevor
tho clllla¡tty trêy bc ¡pnrlous aa üho rcsuItg abr¡Id
not bc c¡peoÈcð to bc ¡tnila¡. Taak 1 rag Yery
alrrllar üo thc Èeeks u¡cð ln orl¡crlncnù B but ln
ta¡tse 2 e t aubJcote rGrrt frcc to eonülnuc üGarohlng

for the oorrcst hey efücr rcnovlng ühelr Ìtand. fron
ùhc rtart hcy. lhc f,eot ühsf lty¡rorle hed tho saEG
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cffoot oll all ührce tarts¡ ¡nd. hcuoG shoüGd. ühc e¡¡c
GffÊots ortrall aE thc yoleg aubJcota tn e¡pcrlnoaü
B ¡ccr¡ odd cnor¡8h to bc fortultouc. îhls of
oor¡røc lcevoa a¡ldc ühe qu¡¡tlon of rþ, ln cr¡rerl-
ucnt B, toungGr rubJcote shorod, a quadratlo ürcnd.

rhllct old.or eubJcotc ¡horcd, e stcad.y d.eorçasc ln
næcaout tl¡c rlth lnorte¡1n6 hrl¡o¡la.

l(lnos a¡a ahortor at 1llr000 ft. tÌran ¡t
grould. lcvel ln tllc 1 but at Èluo 2 ttle rGYGraG

ls thc Gaac. In crperhrnt B !.n bo'th oalGt ülnce
rGra sho¡tor at 141000 fü.r but thc ùl.fforcnoc ¡t
tlnc 2 ra¡ tyên rorÊ u¡rIad. üo thc eÀvanüage of thc
14rO0O ft. Groul¡. so lu crparlnrnt B the 1tlr000 fü.
ËrouD rcro oonparetlvoly nuoh bcütcr aü üluo 2.
uhorea¡ ln cr¡nrtucnt C they ÍGra ompe¡aülvoly
uuoh tortt.

In sunna¡tclng thc rceul.ü¡ of novsucnü tl¡o
ln e¡I¡crtuqrl C 1ü accua rrùatonablc to oonoluda ühet
¡wc¡ont tlnca e¡G Lc¡rcly e rcflooülon of aoLG

oohcraat ¡rrd. sonel¡tcat olungcs In reaoflon tlnc
guoh ühat rlth tnarca¡c la rcaotloa ülnc tho noYo-
nont tlne 1o d.corca¡Gd,. No rcegon oen bc offcrcd.
to auggcet rlly thla aaq[t to bc thc oasc tn orperl-
nont C rlrcrc¡a tn crpcrl¡cnü B novoucnt ülncc
olungcû nletlvoly laùepandGntl, of olrengc¡ ln thc
rcaotlon tllc la ühc ûlffcrenü groulrs. Ccrtelnly
lt lc truc theü tn both cr¡rrlncnta aluller cffcsts
rËr€ ehølr la ühe young rubJcotr bnrt rny thcy ¡hor¡ld,
produoe d,lffcronü ro¡ulü¡ ln ËhG oldar rubJcote ta
not rcsd,lþ crplloabLc.
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Gencrel Conolustott!.

Thc gcncrel oonolr¡¡lon frm ell thcsc orPcrl-
tcnüa !s th¡t thc tlrc üahcn to 141ütate ¡ rc¡Pontc
yarlor !n an lnvcttcd. IÞthAItc frol ground, loVo] to
t5.0OO ft. GIoarIy Ëh¡ rcv¡r¡lbIo trend' aboYt

?rOOO ft. to 10.000 ft. lnvolv¡¡ tolc ouPca¡eËory
Dcûhânt ¡u. lhc offcoüa of c-ttotl¡rG tln on ¡c¡otlon
tbs a¡rd, ls"cncnt tllr in erXnrlront B and on

rGaotloü tlnc ln orlprlnclt C rould' lcad' o¡re to
¡rgus th.t thle ooll)ortcüloa ras rorc cffcotlvc
¡ftor {O nlnutGs tf¡rorull Ëo 1l+r000 ft. ütun af1Þor

t0 ntanrtcr. hn.Èhor thr rovæ¡al 1n ùrcnù ln
roeotlon tlls h¡tl a¡¡oolatctl rlth 1ü e rcd'uoülon

ln uærnont tl¡c rhloh rel Lo!¡¡ narlld' rhon thc
rovGtrel cffcot on r¡aöülOnr tlnc ra3 Eo¡Ê ¡¡¡kod..
Dlcaugalon of th¡ poallÞlc nrür¡rc of thlc oorpt¡Ea-
tory offeot rlLI bc ear¡tod. on laÈcr rlrcrc an aüücnpü

rtl! also bc nad'c to ¡t¡Ggoat rþ lttrs cffcete obscrvod'

hcre erc qulüc at oðd.a rlÈh Ûhc publl,ghcð lltcreü¡rc.
Thor¡ 14, horovor, onc polnt of gontral ln-

üora¡t rolettng to sür¡ôlcú !a elrentc¡ ln roaoflon
tllc rlth lvlrorla. Porrlton (1966) ¡e¡ a¡elucù that
rtüh sonsltlvc crporhcntal ôo¡lgn¡ rlrloh sI¡t tppro-
prletc üo thc ttactt rud.cr oon¡td.orrüLoa, slg;¡1[floant
lu¡at:ncnt 1111 bc for¡nû et nuoh lorcr l¡vcl¡ of
¡üraa¡ then prtYloully h¡d. þccn ¡ltfftt. Hc ¡scs e3

ono of hla cranplrr l¡ôrtth t Iþnlson (1961+) oa thc
cffcott of ÌUfpo¡l¡ tholic hÞalrncnt lc folnù et
8.OOO ft. oonlu¡rtd rlth gror¡rd lcvcl. Ql lútfsf
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tcstlng the rcaetlon ülnc et 8'000 ft. rae 3.3 ¡cog.
rhercas aü gror¡nd. Icvc1 1ü raa about 1.7 geo¡'
Hoücyor fron thc regulüs obüalnod. f.rou thc cr¡rcrl-
ucnte rcportcd. ln thla ohsptcr onc nlglrt add. that
lf thc senslülvc d,cslg¡r rcvoalcd, lnÞelr¡cnt aü

lorer lcve1e of eürcea lt d.oee not follon tbst onG

oan gGncrallsc to hlghcr levels of süress on thc
basla of prcvlor¡s cvld.ênco uslng ln¡cnsltlve
d.cclgng. ff lupalrocnü le fornd at 8'000 ft. lt
oanr not nGGGEErrrlly bc sssr¡ncd ühaü gbovc ühla
polnt thc lupalracnü gcto p¡ogfGtslvc].y rorte.
fn the cxpcrlnenta roported. hcre ühcre ra,a nerked.

lupalr¡enü at 51000 - 101000 ft. but ebwe thla
levcl pcrforrenoc d.ld. aoü oonül¿ue üo d.ctcrtoreüc.



CHÁPÎEB NT

rI{FOETAIIOT BEDIJúltIff

In Ch¡ptcr fII c¡a¡lnsùlon ra¡ uad'c of tha
cffeota of lVpoxta on thc Perforüa¡oo of ta¡lg rlth
varylng d.egrccc of osup1crlty of rolaülo'clrlp bo-

trecu ctlluh¡s and. rccPol!.¡G. Sta¡tlng rlth thc
alnplc beec-llno of o lleht pÌeoct d,lrcotly tn
flonü of a tscy üho spatlel rclotlonshlp t¡s oæpIl-
oaücd. by hevlns tho usht box 3 fcet eray ¡nd turncd.

cna to cnd.. In thc tasl¡ rhcrc boüh Ilehü ¡nð xcy

rcrG lûeuÈlflod. by a¡nboI. nrnbcra or nonacnso

elupce rGrG usod. and, ln onc of the nunbor üa¡ts¡

cæputaülon raa luvo -vcû ln 8o1ng fron llshü Dllr-
b¡r ùo X.cy nunbcr.

Thcac varlrtton¡ rcPrc¡catcd' an eütonpt üo

î¡ry thc oonpetlblLlty of st!.lulug and' rtspoato¡ 1.c.
to valy tho nrnbor and. eonph¡lty of thc ¡ücpg bQ-

trcea laprÊ and. or¡üput. lfclford' (1958) hes d.ls-

ousacd. thls oqDotlblllty ln rclaülon to aglng and

d.taou¡¡c¡ rhcthcr th¡ nr¡nber of aücp¡ rae tho oruolel
varlablG oç rhcthar tho Inoblcu for old.cr pcoplc rec
smbtnlrg d.lffcronü sorùs of ùranslatlon¡ ln a sln-
glc rcaponsc. Flor üo ùhc o@onoonent of crl¡crl'-
nent A of Cheptcr III' ¡ttsnpt had. boon ued'c to n¡kc
uro of, üaale rhloh ve¡lcô both ln oqPlcxltJr' annbÔr

ö 9t+
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and. hoücrogcnclty of tho ¡top¡ ln e ùran¡latlon.
It had. bccn for¡nd, that lt ra¡ ôlffloult to vrry
nr¡uber and. hoücrt¡Ecaclty ccParatoly aa tra¡¡Iaülon¡
lrrolvlng tro gtcPs of ühc ca¡o tlnô soon bcsa¡c

for the aubJaeür a ¡lrlglc lÈcp. h¡rthcr thcrc rec
a Ilnit to ühc oonP1c¡lty of stcpc ¡lnso lf tho
oæph¡lty lnorc¡rcd. too uuoh end' thc an¡nbcr of
cücp5 lnorc¡¡cd. ae rcl]. thc te¡k b¡Cano oloecr to
probJ"cl aolvlng rhoro ncasr¡rtnt tt'lo to rcapoad'

rlght bo a Htor LCaturo of adequroy of pcrforuracc
cepootally lf cubJeotr tcrc r¡n¡bls to cffeot fhc
oorrcot tr¡n¡latlon.

Thc Inoblcn relr lt oftên. to quentlfy fhc
üra¡relatlon go a¡ to cffcot ayctcneülo varletloa.
posncr (1962) hel ôralü rlth th!.s problen of qunnül-

flsatlon rlühln ühc franorork of applloetloa of
lnfortaülon thcory to eotlvlth¡ of htghcr ordcr
than oho!.oc rcectlon ttlc. HG do¡14 rlüh ühat

dt¡o¿ of hr¡¡¡n aotlvlüy rhoro tho subJoot le rcgulroð
to red.uoc thc lnfort¿tlon ln tho lnPut, not by flL-
terlrul out lnfonatlon, but by ood.lng ¡11 thc
¡vallgblc lnfo¡n¡tlo¡¡. Ec arguc¡ ùh¡t ¡uch lnfor-
neülon rcðuetlon 1¡ olr¡¡actcrlstlo of nany ¡otlvl-
tlce oo'll1n8 und.cr tho gcnoral h¡ad.l¡C of thlntsln6.
Eo er¡ggcata ¡ quantltetlvc rclatloashlp auoh fhat
thc grcsüer auormt of lnfo¡¡at1ou rrðuotlon fÌü
lnpuü to ouüPr¡ü thc grcatcr Èhc tllo takon to
eoooapllah tho tagts.
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Bcd.uolng ühle tryPothc¡le to arpcrlncntal
slzc hc quotcE e ta¡L r¡scôr clght dlglüa caoh

fron t - 64 arc rcad out. gubJeoùa ero rcqulrod'
to reduoc thc lt8 uttE (6 Ufta for oaeh of I dlclta)
by va¡ylng anorntl. In thc ¡lupl.c¡t üests tho sub-

Jcoù rcrcly rooor{.4 thc nrnbcr¡. Tl¡le glvca 48

blta or¡tput hcnoc zcro luforu¿tlon rcd'uctlon.
Ia ùhc uoct eoPlcx task thc subJcct edd'ç uP aLL

thc nrnbcrs. fhc engrcr ls a elnglo nrnÞcr oon-

telnlag ?.68 bltc of lnfornstlon hcaoc e¡l lnfom¿ùlsn
rcd.uotlon of ¿þ .92 }¡lrta. Posncr (1962', quoücr

rear¡It¡ rlrloh ghor rlth Lnorca¡lng spoed' of prc-
scnüatlon (dlgtü¡ ro¡d. et 1 GYGr¡r l+ ccos. d-orn to
I c?Gr? seo. ) d.ctcrloratlæ ln pcrfomenoo lc
groatcr tn thc üaek¡ luvolvlne tho grcatcEt lnfor-
natlon rad,uotlon. ÀÌ¡o thc rclatlonshlp bcürcca
pcrocnüagG aoornaoy and lnforu¡tlqn red'uotLon 1g

rGaaonâbly llncar.
Poenorfs olaEslf,toatlon of rtrfomstlon

rcd.uoLng üe¡ts¡r tGon3 Èo lnolud,c e rld.e rangc of
esülvltlce rhloh arc rogard.rð as oognltlve.
Fr¡¡thcr ühc toats8 hc outl.lnce 61vc a rldc and.

qr¡arrülflabla verlatlon 1¡ nenüal rork antl rcgulrc
vGrlr Iltùle tlnc to ¡ðnlnlstar. It ra¡ dcolùod'

thercfon to teet rhethqr the tesla enô Proocd.urçs
ouüllncð a¡c ar¡fflalcnüly ccn¡lülvc to d.ctoot thc
clrangea ¡roôuood. by ühc nlId lcvc].¡ of hyllo¡la u¡od.

ln ühcsc c=¡nrluontt. Tlæ tcsü of üho uscfi¡Inc¡e
of ùhc lnfonetlon rcd,uotlon ü¡¡ts¡ ras ncant to bc
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a ghorÈ onc add.cô 1¿üo cxl¡crhcat 4, thc ¡sln eln
of rhloh rag üo aùteupt to ooafln ¡nd. anpllfy
flnillage on tasts¡ r¡sod. tn carllèr crtlGrlucuta.
[trec lnforrsülon te¡Xt rGrG r¡¡ld, rlth üho I'nücn-
tlon of cnoo¡Inrglng the rhol. rtn8c of lnfol.lsülon
rcd.uoÈlon tïon ECro üo n¡rlnr¡n.

A¡ ln Pogncr (1962) I d.lglt¡ rcrc rced' ouü

ceah frm 1 - 64. Î¡sX 1 rcqulrod subJlotr to
rcoord. cech allglt as 1ù ras rcgd, out, s üaets rlth
scro lnfor¡etloa rcd.uoülon. fa Èa¡X 2 aubJaoül
rcrG rcgulrcd,, a^r Po¡ncr (1962'l sayt, Üto ad.û rgr

oaoh tuooGgglvc Patr of ôl6ltrr 61vtn5 an lnfo¡na-
tlon rod.uotlon oî Zl.J bltc. norovll rceoh

¡uoocsslvc palrr tat tal¡n to lcEn ôl8lt¡ 1 ê 2.
2 è 3, 3 t 4 eto. lhan thc crlrælncnt li! oort-

o1ud.cð thc rc¡ulÈo for adültlon rcrc fotnd' to bc
yrrt luoh poorGr ühen crpcotcû ou thc be¡Lc of
Poancrra rceulta r¡¡lrt lncrloen lhlvrr¡lty Stt¡d"cnüg.

Banlnsülon of thc ¡corrng ¡oalc th¡a rcvcelcd ühÂt

Posacr oolhotcd. 4 rcEpoat3t BGr I ù1g1ü¡r 1.G.
aubJcota gavc tlç srn of dlgltc 1 & 2, 3 & t+,

5 * ø a¡d 7 ¿ 8. Hcnoc th¡ üeaI uecd, hcrc la not
rllreotly oolpereblc. Po¡acr oonPutcs ùhc lnforrs-
tlon IrGr tuE oî 2 ûlg1ta of 6 blt¡ üo bc 6.25 btüc.
Hün@c rlth ? rcapom¡cs tho or¡tpr¡ü lE 116.3? btts.
Thc lnput of auoocraivc patrt of 6 blüg ca,ch rhlah
glvca 84 Utts lnpr¡t ln all. Ir Postrcrte tcrle the
lnfolaaùlon rcd.uotlon tes 2?,63 bltg. Ttrl¡ 1¡ aoü

nuoh lonr thin Posnsrrs ?,1.5 blta hrt tha t¡sk u¡ed.

horc lrvolycû ¡hultanoour nrnlpfl¡tlon anü ttongc
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of thc laLC nato¡tal rhloh ls e dlf,fcront ord,cr of
tarL. Tash 3 r¡¡cd. hcrc rcqr¡lred. thc aubJcotc to
olacalfy caoh nr¡bor aa en A or a B. A rae a hlgh
nunbor (39 or ¿bo¡yr) rhloh ræ oðd. or e lor nr¡bor
(32 or balor) rlrloh rea cvGn. E rag ths oppoalùc
hanac thc lnfonaülor ln ühc lnpr¡t (6 blüs) ra¡
utlIlecû ln ülc pnod,t¡oülon of 1 of 2 cqrnlly pro-
bablc rcs¡'onsoa, e r¡duotlon of 5 blte por r"'Êtponrc
¡nr 40 blts pcr llat of I rcapongm. Tht¡ Èa¡X

lnyolved atr.lehtly lors lnfo¡rstlon rod.uotlon tlran
a asrlal aun of rll ühc d.lglts rh!.oh rac nst r¡¡cd, ¡a
Posncr h¡d. fornd. ùlfflouIüy ln soorlng thl¡ l¿tücr
tagts.

Thc I ôIglta 1 - 6tt rGrc playcd. boh eü e
raüc of one .ycrlr 2 t¿o¿. through ¡ teln rooord.c,r
rhtoh rubJootr ll¡toncd, üo tlroqgh læa,ð-phorrcs.
SubJooüs rorÌl arhcd, Ëo rsoo¡d thcl,r ¡¡¡rfiGrl on a¡û

anaror ahcct provld.cd. Ttpy Ìerâ Elvcn prtnüôd.
lnctruotl,oua for c¿oh t¿¡k befors lt¡ fl¡at oooì¡r-
r¡Bnoa and. r¡rc a,Ilorcd. to tsrcp thc t¡r¡tnrotlon¡ tn
Èont of thca rhllst dolng thc üasI¡. Thcy rcrlc
aalcd, to try to rrttc ùora tho ¡nsrcrr ¡a tho llaü
ra"a rcad. antl not üo üry to rcnonbcr thc nrnbc¡¡ and,

nlto th¡ aarrcr¡ aftor tho rcad.ln6 rar flnl¡hqd.
åny euoh rohoaülngr laE eul¡crvl¡cd, by tho erperl-
ncntæ anû cubJccte üorG rcnlnd,ül lf ùho ln¡t¡r¡o-
tton¡ rorc not oboycd.

âll aubJoots tooL thc ta¡Ie ln thc ¡a¡c o,rd,cr
(larla 1. 2,3 ùhcn 2, 3, 1). Ia c¡oh prcrontatlon
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of aech Èeck 2 llgtc of I dlglta rË!ìs road, out. thc
]-lete bclng seXnr¡tcd by e 15 eGo¡. PtllsG. Ihg
llstc of d.l6lüa ro16 nad.o up fron r¡nd.on nrnber
tablea. For tlro rooord.lng and cûd.ltlon taals a
lcesurG r¡s üaIcn of thc nunbcr of ootrooü rGsPoilc3
ln c¡oh Presentatton of ühc t¡sk. For thc ol¡sel-
floatlon taak tha sa¡e proood,urG raa ad.optod. ac thÊt,
by Pooncr (t962) of taltng aa a lceaure of aootnacy
the nrnbcr of oslroot r.lpouGs llnu¡ thc ntubcr of
Lnoo¡rcot. It 1¡ pos¡lb].¡ ùh¡È thc ¡oorc obtalncd'
naXr rcflcot d.lffcrcnocr ln rcadlncta to rrltc d.orn

rrurÊrø rhen' not ¡r¡rc buÈ tt lt lcr¡ ooutanln¿tod
by orltorlon d,lffGn¡noc¡ than a elrple no¡er¡¡c of
üotel ooncot.

Tln subJcoÈt roro ùho ¡ano ¡s üho¡c rho üoof
part ln rxlprlncnt C of ChapÙcr If and crl¡crl¡cnt C

of Chaptcr IIf . Thcra rcrc ühlrty ¡üt¡Àont YoLt&-
tacre lnoluûlng lll fcrslos. Ágcr rangcd fron
18 - 2t ycars rlth ona arocptlon a8cd. 26. Thcy
rGrc üc¡tcd. ln palre ¡nd. ¡s¡19üod et rand.ol to one

of ttrrco lcvc1a of lrac¡u¡.s t¡otuû lcvol. 71000 ft.
anù 141000 ft. afüc¡r GårË üc¡tlng, asocnt to üho

InrË¡suro lcvol aet for üh¡ crpcrlncut and. 10 utnutee
cqulllbratlon tha, h¡l'f ùhs aubJcots rorrt tcetcd,
on üro rcpctltlon¡ of thc dlshotls ll¡tcnlng rlùh
lnfomaùton rcd.uotlon ta¡Ig In bcürccn rc¡rtlülong.
They rcrc thcn tc¡tcd, on thc lt6hÈ¡ and Icya üash

rhll¡t ühc other aubJeotl rors tc¡ted ln thc rcvctaG
ord.Er of Llghtc ánd. kcya flmt follorcd. by d,lohotlo
llsücnlng and, t¡fonetl.on rcd.uctton. Tlrls latücr
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Èesk üook sorc 10 ulnutc¡ to ad¡lnlstcr and' ra's

taLon after tho flrst I ulnutc¡ of üc¡tlng on

d.lohoülo llatcnlng rhloh ounarrocô efücr 10 nlnu-
tce or 40 u!.nuüe¡ of tcatl¡6. HGnoc rubJcote
ücrG to¡tcd. on lnforneülon rod.uotloa fOr ten nlnu-
tc¡ sta¡tlng at approrluaùoly 18 or 48 únutoa afücr
rcaohlng the proatr¡ra ¡ct for thc lcaslon.

Rcar¡lüa.

thc pcrocnüago oorn¡ot rltsponsGa on tlncc
tegts¡ at ülr¡ce lcvcl¡ of lrypo=|s le ahorn !n Elgtg5

4.1. It aen bo aocn thet thc cllpl'e rcoorülr8
t¡ek 1¡ rn:affcotcd. rhcroea ühc elecalfleatl0n and,

eðdltlon ta¡lrg d.collnc ln ÌrJrporle. A¡ alnoct al'l
cubJeota aütalacd LO}í sool¡¡Boy oa ühc rcoordtng
tast but not on thp other tro lt ls obrlous theü

ana^Iyale of varlanoc oennot ba oa¡rlsd' out on e1l
thrce üestss as thc rlttrlu t¡gk varleneea ùlffcr to
rld,cIy. IToIGYGT a¡rs.lycle of ühc aÀðltlon enô

olaeglflcaËlon üaska (labtc A'.t.L) of ühc Steülatloel
Appcnitl=) rlth tro rePlloaÈoe of caoh teaI' rcYcals
th¿ü thc ovcral'l trond tn thc cffeot of hy¡¡oxla ts
prlla¡tly llnaar anð alg¡rlfleant et the 11 lcvcl.
Therc !a l!üt1o lnücreotlon of any effcsü rlüh Ì¡¡rporla.

Ttre naJor d.lfforoneG ln ürclrd' of þ4roxla la thc fro
taatss ls llnear but lt 1¡ aot slsnlfloant r1üh en F
of 2.3. If anyühlug ühc cealcr üa¡k shors thc
grcetcr iteollne ln hypo¡la. Thc eubJcots togücd'

aftcr 50 nlnuücc 6cncrally perfo¡u bcttcr than ühoEo
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üesücd efter 20 alnutca crltosura (p ( t}fl thor¡gh

thc offoot ls norc ¡¡¡kcd ln tho olas¡lft'o¡ülon
üagk (P a 5ll. Tlulo !.c no cvld.onoG of ¡ dlf-

\
fcreaoc la thc qycrall offeoüc of hypo¡le eü ühc

tro ttnc lntç¡ralc. Inapcoülon of HISrrc 4.2
ehore thsü thc ola,selfloeülon tscts d.eo].lnas nor.
afüar an tatc¡vaÌ of tcsÈlnt, the rcY.raG bolng üruc
on thc addlülon üsck, Eotcvcr illfforGncGa ln a

].lncar trcnd havc a¡r P ot 2.!9 (p > 10f).

Dlsousslon.

It le oWloug thsü tho b¡alo tcatlng tcoh-
nlque ouùllncd. by Poancr (L9621 provld.ce a senaltlvo
tcolalquc for etudylng ühc cffoota of hJ4rorla.
Thp ovorell effcoù of hy?od.a âPpoe¡rs hlghly rcllo-
bl.o eertatnly rmücr tlp oond.ltlona of tortlng u¡cd
ln thosc cxpcrlncnüa: 10 nlnutae eotr¡sl tcetlng
ùluc for caoh of 30 eubJcote chorcd. olca¡ ouù d.e-

terloratlon rnd,cr h¡4loxla. The ücoh¡lquc offera
a.uplo soolre for üho eyrtcnatlo andl qtrantltaflve
varleülon ln thc ncntal rork loed. lnvolvcd.. In
ühle cxperlncnü thc alullla¡t po¡¡lbIo tack ahors
no d,cterloraülon ln hypo¡la rhcrcas thc tro uorc
dlfflault üaaka d.ld.. The reoord.ltrg end olasalft-
oaü1on teak¡ rclncacnt tho tro orÈrcncg of d.lffl-
on].ty ln thc Posncr (L962) taeLe. Clcsrly noro
exl¡erlnontatioa la nccdcd. rlüh latcncd.letc tasle
to d.atcmlnc ln rh¡t ôcgrao d,oüorloretton 1g rG-
letod. üo thc dcgroc of d,Iffloulty ¡nd olcerly cueh
cr¡lcrlncntetlon rou].d bc th¡lüfuL. Iü tg rmfor-



FIG. 2ol

80 Time I

CLASSIFICATION

ADDITION

C!.ASSIFICATION

ADDITION

Tlrne 2

70

60

(n
l¡J
U'zo
fL
v,
l¡J
É.

t--(J
UJ
É,

550o
l¡J

H+ot-z
l¡J()
ÍE
l¡Jo. 30

20

o7l+o7t4
ALTITUDE (I,OOO of feet)

Percentoge correct clossiflcotion ond oddilion losks 3 levels of

pressure ond 2 exposure time's.



-LO?-

trmatc that ttu eûd.ltloa taslß ta.E by nl¡üako not

oonl¡a¡ablc to Posncr f ¡. ctorrly ¿ Ec¡6lr¡t ln
laforu¡tlon rcd.ustloa la noù a oorPlcüc n¡a¡r¡re of

ühc tesl dlfflor¡Iüy ln oonparlaør to üho ol¡¡elft-
aetlon üelL¡ tha lnfor:¡¡tton ln tho lnPut ls
hlghor and Èhe ta¡ts lnvolvcô slrultanoow atoragc

a¡rd. uanlpulaùlon. a¿d,iülon anil el¡¡alfloaüloa
terha d.lð not ahor any olcar d.lffcrcnoc ln thc

d.cgroc ln l¡P¡lncnü ln l\ypo¡la. If enyühlng th¡
EorG dtfflor¡lt tagx ¡horad. lcls lnpalmcnü but lt
la probblo ühst tlrls l¡ e ñnotloa of thc ¡oale

of nesstrcnsat UgGô. llçro PcrfOmanOe le no¡sr¡od'

ln sush a rey thst trlghcr nrnbcr¡ æPrc¡cnt Poolìer

pcrfomanoc (for cxalpte úatakoa) ühcn typloally
onc nltlrt flad. g¡oetcr ðlffcronoca ln Ì\yPoxl'a rlth
trlghcr lovcls of ù!,ffloultyr aa for cxarplc In
r¡aotlon ü14c. lflrll rey bc a firnoülon of thc ¡oelc

wcd. and. Ir ln no Ielr ncoc¡¡arlly e rof,lcoülon of

thc bealo prooG6sor. Thc ¡a¡c 1¡ probebly truo ln
the precaut crpcrl¡,cnü rhcra tho Ca¡l¡r task anô

Ìrtghpr ntnbcr¡ ehor lor. va¡letion ln þ¡rorla'
Thc cffcoü¡ of tluc of cr¡roar¡rc Ërc cqulvooal

though thc senc aubJcot grouPt choroô Ic¡e Ìry¡¡orlo

lrpel¡lcnü after thc lon5cr Grlrosr¡ro In d.Lohotlo

Llgücnlng anð tr¡nslatlon flou gtlnr¡Lr¡s to rcaPo¿sËr

Tlprc La no ovorell evld,onoc of r¡duosd' d.ctcrlorstlOn
ln hrpo=la at tlnc 2 though ¡uoh an cffcoü d.ocg shor

ln thc oleealfloeùIon task tnrt noü ln tlæ ed.d'lülon.

Honcvcr on tho baels of oùhor cvlôcnoc snd. ühc 6¡.ephs

l¡crc tt rould. bc falr üo a¡ggccü that rtüh rorG d¡üa

e cllllar bcncflolal effcot of longcr clpoturc nlsht
relI bo d.cnon¡tretcd..



CEAIIIER V

DTSCBTI{IN.flTIOT å[D CåBD SOBTI}E

Chaptcr III dsa].t rlùh üho cffcota of hfporla
on lorG or lcas ompJ.ox trar¡aLatlon¡ frou etlnr¡J.us

to rcspontc or ohotoo rcaotlon ü14c. In thecc
taehe üho sùlnulr¡¡, a rcd. llghtr ra¡ eeally ûla-
orfunlnsblc. Etrcn tn crPcr!¡cat C rlth trenalaÙlona
lnvolvlng nrnberg and ahepce the aylbole rorc elea¡-
ly vletblc a¡rd. ttæ problÊü taE to netoh the eÈlnulu¡
eyrbol or sh¡ps rlth an ld.cnttoel onc nGq¡ the rca-
ponso tscy. In thle ahapüor cxa¡nlnetlon 1¡ n¡de of
anothcr aePcot of aengorl-Eotor pcrfotnanoe, nencly
rhcre varletlon ls !ad.s ln tÌæ ðl¡crlnlneblllüy of
thc stluulu¡. Crossuen (t955) ôcal¡ rlth the
gcneral proble¡ of rcasurlns ühc verlatlon ln übe

llkenesc or d.leorlnlnabll.lty of stlnu]'l rhloh arc
rcll abæc threshold.. In dcvcloplrg thc ¡od'cl of
thc proeces of dlsorl¡lnetlon a,nd. lta EGaaì¡rÊuont a

oard. co'rtlng üeah le d.csortbGd. rhcro aubJccta hevc

to eort paokt of oard.s lnto tro pllea acoord'lr¡g ùo

tho nr¡nbcr of d.otg on ceoh oa¡d.. Dl¡ortnlneülon
ta varlod by va¡yln8; thc absoluto atnbor of d-ots

on ühe eard. antL ühe rctlo bctreen thc tro d.cnonln¿-

tlons ln any p¿ok. To rcleto togcthor absoh¡tc
nrnbcre of d.ote anil. tholr ratlo Croagnen propoccs a

EGeil¡rc rhloh ls thc d.tffcrcnoe ln the 1og. velucs
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of thc tro attnr¡]-l. Though thc aod.cl of tho
prooctg lnvolvcû hes bcen sevcrcly orlülolscrl by
Er¡ghcc (1964) ¡t111 thc oonfualon frmotlon ac Glogs-
u.an oalla lt, d.ooa flt Croscrenfs d.¡ta falrly ro11
end, has becn lnd.cpcnd,cntl.y v¡lldatcd, ln a nrnbcr of
sltr¡¿tlonr (acc ltoCoy (1963r, ShaLlloc & Vlakcre
(1964) ) .

Cboscren cnd. Szefrsn (t956) r¡¡cd. thc oard.
eortlng üask ln tcatlng thc d.lffcrgnoc rlüh agc ln
fot¡¡ levol¡ of d.l¡orlnlnablIlüy. l{ornally rlth
roro d.lfflor¡I.ü Èaeha old.er aubJeeÈe shor a grcator
or equal ¡beoluüo d.etcrloraülon ülclford. t962) but
ln ühla oaao üha revcrac rea truo¡ alühough ühc
old.er aubJcoüe rcre elsror ovcrall ln thc trorc
dlffloult tosk üho ûlfforcnoa boürccíe thcu e¡rd. ühe
yount aubJeote res red.uec.d.. Botrinnlck, Flnley
& Robbla (L958't uelng e üeak lnvolvlng ühc d.ctco-
ülon of rhloh of ùro ltnos rar ahortcr foud. ¡
Eorc nomal Þlotu¡e of ¡lnllar lnercaece ln thc
old.cr aubJcota ln norc dlfflor¡lt d.lsorln1netloa
üaekc. The ÇToeena¡r t¡ak rag solcoücal horc b¿-
oeu6c thc cffeoü d.caorlbcô scêlt co tnusr¡el ln thc
flclû of eglng. ff the sa,ûo Èhlng ocaurrcd. rnd,cr
h¡lorta thcn 1ù roulð oonstlüuüo a ah¡llcnglng
flnrllng. ff lt d,l¿ not ahor rmd,cr lryporla ühcn
aolrc orpl¡aetlon rould. havo to bc aought to crpl'aln
thc d.lcporlty ln f,tnttlnga bctucen Ì1y¡rorla a¡rû eglng
ln vlcr of thclr stülIerlüy ln nsny rcepeets (üao-
farland, t963). A fi¡rthcr atüraotlon of the ucthod
outllnad r¡,s theü it rec cery to ad¡lnlsüer a¡trd rc-
qulrcd no apperatus bcyond, a ctop r¡üeh and. e fcr
peokr of epoolally pre¡nrcd, oa¡d,g.
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Thc l{¡ühod..

Th. oe¡da u¡cd. by Croaanan (L955't h¡d tlrrec
¡llllncüre d,ot¡ placcd, 'at ranôou' ort} tho oerd'¡ but
va¡ylng ln nr¡nbcr fìrm 1 to 18. SubJcoüc ÍcrrÊ

gtvcn a rclt. chr¡fflod Þeok omüaüúng 20 of tro
d.cnælneülons. f hcy rGrG üold to bolû tlr prol
faoc dorn ln ühclr lefü h¡nd. and. ür¡m fhcn oYGr onc

¿ü ¡ tlnc and. eort Ùhcu lnüo thc tro dcaouln¡tlons
re qulohly a¡ thcy oor¡lè rlthout nallng lor€ ühan

onG or tro nlstalcs pcr eoætl¡€ tasts. frr Goe¡-
ran and Scafren (1956, 11tü14 d.ct¡lI I¡ glvcn of
thc oarðc uaod. or thc Proocd.r¡rc. .tl, ta¡ts lnvolvlng
cortlr¡g; ord,lnary playln8 oa¡d.E lato 2, 4 or I oaüe-
gorlrs ra¡ al¡o r¡¡cd. and. hcrc lt t¡ rol¡tcð fh¡t
aubJcotr r6rG glvcn 3 fmcottoc ürla1a, tÌrco
ar¡rcrl¡entel trlal¡ r¡nd.cr caoh ooad,ltlon and. rore
ùokl to rork aù to¡r apccû but not to natc any

Gnrorr. It ls not olca¡ rhpthcr thc taûG nunbcr
of ürla1s rcrc glvca or thc seEG lneüruotlons uaed.

ac to thc ¡vold.anoc of ¡¡ror¡ ln thc ûlaorinln¡tlon
oard. ¡ortlnt.

fhe ¡rrooed.uro adoptcd. ln thla arpcrl¡ont ra¡
bascd. prlnsrlly on thG fultsr dcüall-¡ for er¡pcrl-
ncntal prooed.r¡¡c ee or¡tltncô by Oro¡sten (19551 .

Pech¡ of ørd.Ineri' playlng 6e¡ôE rlthsuü fesc n¡¡ts-
lngs rcrc u¡ed, end tlucc nllll¡cüre d.la¡ctor blaoh
dots rGnê drarn on Èhc¡c Plascd. ¡t rand.ol ovcr tho
oar{.. Eaoh oard. for caoh d.onalnatlon hsô ülffcrcnù
e,Ílangclcntrof dota, Forg. paols of forty eal.r¿s,
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tcrc ¡¡cd.o up utlng thc d,cnoulnÊËlonl fron Croeenen

arrd sgafÌan (1956)r l ver¡u¡ 4, 6 t 12. I v 12

a¡rd. I v 10 d.ots. In Gaoh peots thore relc cguel
nunbcrt of caoh d.cnølaetlon. SubJeote rGrc told
to eo¡t thc rcLl chufflod pacl lnto the tro d'c-

nmlnetlona aa qr¡lotly ra üluy oou1d. buù to t'ry
noü to nelc üorG ühan ono or tro r!.gtetcc Pcr
¡ortlng. Tl¡ea rcr. rcoord.cd' on e hand' hcld. ¡toP
ratoh to ühs nccrc¡t 0.2 ¡oo. At thc cnd' of, c¿oh

cortlng ühc experlnontcr ohcokcd. for cpora ln full
vlcr of, thc aubJcoüc a¡A tlrlc hcd the cffcet of
tscaplng crrort rltlrtn ths Pretorlbod llnlts. Sub-

leota rGrc glvcn cach ¡ot of four ta¡ke ührcc tlrca
rlth ord.or of prcacnteùloa ve¡lcd. for ceoh aubteet
rlttrln caûh e,Qt. They rorc ühca glvcn tlree tcst¡
on caoh üask ln turn rtth thc ortcr balenocd aonott
aublooür. llthtn ttrl¡ flnal tcrtlng thcy rGrc alao
glvcn tlrroc tcat¡ of novc¡ont tlns alonc. Thcy

rsr. told. üo holð thc oa¡'ôs feoc d'orn. üurn üÌ¡Gü

oy.r one at a tlre a¡rd. P1aoc thGn ¡ltor¡¡ücly on

ceoh of tro pllsc lrrcrpcotlvc of thc la¡tslngc olr

thc oard.¡. Hcnoc tlrla neaartrcd. thc tlno t¡Xcn to
nantpr¡latc thc o¡¡lil'e rtthouü any d'laorluln¡tlô.

a

24 aalo etud.onü subJcote uscd' rcro eleo t¡stcd'
on d.lohotlo llstcnlng (c¡pcrhcnt A¡ Cheptcr II).
fhc aubJoota üoro a¡clgilrcû et rand.ø to tro cqtral'

slzod gFoupg at ground. lcvc1 or 13'000 ft. Thcy

rorc tcstsd. gln8ly !,n tho d.cooaPrce¡lon clranbcr.
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Aftcr a ohcoh for cqulllÈnatton of Prcsgurc ln thc
lnncr ca¡ luvotvt¡s raplô ¿socnt Eo 5.000 ft. e¡ld.

ühcn d.csocnü, üÌu precaurc levcl for tlæ cxpcriucnt
rea ¡ct rlrloh üook ac?Gtt únutce. AflBer o fi¡rthcr
tcrr ulnutoü rslt' tcatlng o@nçnocd. SubJcotl ÜG!'a

glvon tro trla].s at c¡eh of thc forn sortlng tarkc
rlrlah toots e¡rproxl¡süely 20 nlnr¡Ècc. llhcy ro¡!
thcn gtvan ùhc flr¡t dlohotlo ll¡tcntng task lhteh
toots tcn ulnuüc¡. Thla rac follorc¡l by onc flnßI
praotlac et eaoh of tho for¡¡ oard. ¡ortlng Èacts aad'

ühen aubfooËa tGæ glvcn thcc tests aÈ ceeh oondll-

üloa !.n ür¡ra. Ð tlrl¡ tlnc lubtootc h¡d' bcon af
eltltud.o for 60 ¡lnuto¡ a¡rd eftcr a furthcr tcn
ulnuüce ülohotlo 114üenlag tho ¡oellon ras ootl-

olud"od,.

Be¡ulü¡.

Fcr eubJcote nad.c uorG then thc sülpuJ'etod 2

errrors ln the sorùlag of a PeoI of lr0 oerd,¡ a¡¡d' rhcn
crtrorG rGrG ¡adc aubtoota often oo¡rootcd- ther tn
¡pltc of lnstruotloa¡ to thc ooaürar¡r and hoaoc

!.norceccd, thc total ¡ortlng t1lc. AE thcrc lr no

ryatcnatlo varleülon la orrolt rclated' Èo group

d.lffcranocs thc offcoü¡ of ltn¡o¡le hevc bccn analy-
acd only ln ths tcztc of ühc tlnc ÈaEon üs ¡orf
ceoh pûoh of oard.a.

Thora rGnÊ for¡¡ lcvolg of üa¡t ülffloulüy.
Ttæ trclvo aubJcots ln o¿oh grouP heð tluea eüücnPts

at caoh lcvcl of tesk d.lffloulty a'aô ùhcn thrcc
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fr¡rthcr ürlal'g et ceoh ].cvcl lntcrapcre.d. rlüh
ül¡rcc trlolg of rovcnoat tlac ¡lonc. Elgræo J.1
eho¡e ths ¡cen ülna teEcn pcr oa¡rd, ln ühc flnal
th¡cc ruo,r fol both d,lsorl¡l¡rülon and. novcuenü
tlne taak¡. Ovor-e1l thc ground lcvcl grouXt rsa
altghtly ¡lorcr but at thc no¡t ûtffloutü tasl
thcy TcrcrÊ Elleht1y qulolcr tlun tho t3'000 fü.
group. Anelyrlr of varlanot on tho a1eü8 (Teb1c

å,.3.11+ of thc ,9teülstlsel ADpcnd.t¡) ¡hors that tht
F togt of dlffcrGnoc la lcgs ühan unlty. &086-
nenre (t9551 eoufuslær funotloa flta thc verleülon
ln attfftsul.üy yGry olo¡¡Iy but ths ûlffcrsnoc tn
llnoa¡ elopc bcüuocn thc tro grouPs ls non-
slgÉflo.nt. Ianpcoülon of thc r!.ühtn Eroup
varla¡roo rcvcal-s th¿t th¡ an¿lyale of varlanoc
nlgÌ¡t not bc ycry eoornatc 1n cattn¡tlng; probebl-
l'ttlca. Of the toüal aru of tquå¡Ga for aubfcoüE
rltlrln gBoupo (131308,2,+r, tlr grornrü lcvcl groul)
oontrlbr¡tcs 10r812.0J rhll¡t thc 13.000 ft. group
oontrlbr¡tca only 2r496.2L. Â varlanoc rlthln onc
group of four thca thc oùhcr ror¡ld. norrally bc an

lnilloetlon ageln¡ü thc anelygle of varia¡roc but
hcrc thc dlffGrcnoo bctrecn tho groupr lc qultc
¡nell ânJrrây. Urtn6 a llann-ttlrltnoy ücat V = 67

rtrloh hac e p'robablllty far grcaücr thsn t0í.
Ttro ¡caaon for va¡latlon ln ¡une of aquarcs oa¡r bc

seen frou thc d,lffGrrnoo tn thc ranga of scorcs
rlùhln ühc trro gFoup¡. At grornd. lcvel aortlng
tlncs per oard. oycr elI four üasks rrngo ftou
1.06 sGGr ta 2.05 asoa. tlüh aGyGn aubJcctc tallng
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lesg ühen t.l+5 sGoa. At 13.000 fù' ùhc rangG reg

fron 1.10 scos. to 1.68 aGoa. rlth only fot¡¡ cub-

fcote taklng loea thân L.'+5 geoa. Thc va¡latlon
bctrcan leve].s of ôlffloulty eolo68 groups le uuch

Dorc houogcnloug rlüh thc varlatlon þeln8 aPPro¡l-
uatcly ünloc ss ltrgc ln the grormd lcvel grouP.

Eenoo thc cstlu¿üo of thc relleblllty of the lntc¡r-
soùlon cffeot 1g Probably nnoh EorG eoor¡rato.
Statlatloel analyelg of tha d.lffcrqnocs ln d'ls-
Orlntnstloa oard. eorülng ntnus movcncnt tluo¡ ¡houa

nuoh üho gane plotr¡¡c br¡t no ovcrall d.tffercnac ln
tntcraotlou (F - l.2l+r. ltrta,lyale ras Porfontcd. of
the flrgü üh¡cc ürle1e et cach lovcl of ûlffloulty
Es rclI as the ncan for thc lasü thrcs ürlel's end

ehorod. ao varlaülon rlth pracÈloe ln thc plottrc
ouüllned. abovs (scc lab1c .å,.J.14)'

Ifg@.
Thc overoll d.lfforGnoo bctrccn ühc Sroupa ln

sortlng tlnc l¡ noü grceü. Alùhou8h thc 13,000 ft.
grroup üat ¡llgtrtl.y qrrlchcr ovarall the ground' lavcl
group oqrtalna raühcr Dors of thc qtrloker sortcrs.
ft alao eonüalne tro øubJooüa rho a¡e by far and.

aray ühs ¡lorest sorücrs hcnoc the hlghcr varlanoc
at grorrnd. lcvcl,. Apesü tlon d.lffercnoca ln spccd'

of d,lsortnlnetlon a ualor oorpotrGnt affåotlng aortlng
tlucs 1g thc lteoc a subJcot acüs ln ðolng thc teet ¡

sonr aubJeota fi.¡nble and anaüoh at thc cards ln
thctr heaüc üo ftnlch rt¡tlc othcrs slt and. aort
rtth no groaü alr of h¡atc ebout thon. fn thc
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latücr üho soltlng ühca rcrnl 1on6cr but tltl¡ Lc

noü to eay thc ðl¡ortllnaülon ühc 1¡ any longer.
Cor:cotlon for ùlffcronoc¡ ln aoyo¡ont tllc ls not
setlafeotory ar thc rango of ü1rcc takon la ¡uoh
snallcr (0.45 acoa. üo 0.81 lGoE. pGr oerd.) th¡n
lu thc ssrd, rortln6l tacl. lnglyals of oo-Yerla¡rso
ror¡ld oo¡rcot tht dlffcrcnoo¡ ln re¡rgc but elc¡rly
s¡paratc analyals of oo-va¡lanoc roul'ð be rcqulrsð
fo¡ caoh levo1 of üa¡t dlfftou].tf es ühc1r rlrn8cs
ðlffcr ¡o nuch.

Thc lntola6ü1on of d.tffloulüy rlÈh lty¡o¡t¡
1r oontrary to th¡t foruil by 6ossneu & SsafÌen
(t9561 rh¡rc tho oliLcr groull¡ ¡horcd, ùhc flettcr
alopo. Eorcvcr lt le üruc üo oay thet ln both
o¡aGr ühc group rhloh r¡¡ elorcr ovcral']' ehored,

lcee lnorcaec tn aorAlng üluo¡ rlüh lnorc¡slnt dlf-
floulüy of dlsorlllnatlon¡ Xn thls orpcrlnent
subteote tooI ebout onc ¡oeond. for thc trl4 aortlng
and. 2.JJ acoc. for tho 8/10 cortlng. In Crosanan
ê Szefran (L956) eubJcots egcd 20-40 took .8 rGoE.

lon t/l+ and. 1.0 ¡cöe. for 8/tg. Ecnoc thc aub-

Joota used, horc rcrG a lltüIo slorer la üho ahplc
taakc bt¡ü vcry ¡uoh ¡lorcr ln thc 8/LO. Thls ia
ln eplüc of ühc faot thef ln¡truotlonc noü to nalc
rorc ttnn tro crrorr pcr eortlrrg rhll¡t tn fo¡snanr
& Ssafran (t956) lt nlghü bo lnfcrrsd. Èhat no Grorr
rGrc allorcd.. Clcarly unlcea thcro la e vaat
d.lffcrcnoe ln thc alor¡nt of pnaotloc thc cubJcoüa

b¡d. ta thc trro cx¡lcrlncnta, rhloh lc unltkoly,
thcrc le e d.lffcrcaü ordor of nasÐttud'r tn varylng
ühc lcvole of dlffloulüY.
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Ia vlcr of tha rlalt dl'ffcrcnoc¡ fotnd' boürcoa

rcsult¡ for yormg rubJeota ln ths tro erlnrlrouüc a

rtrrdy rae ooad.usücd. on ðlffcrcnoce by ege ln ür¡
dtlserlnlnatlon oa¡d. lorttn6 r¡atng th¡ urtcrlêlr of
proocd.r¡rc e¡ u¡cd, for th¡ lr¡rorla eüudy. Beer¡l'üc

arc reportcd. ln apX¡end,lr 2. 10 young atud'onË¡ and.

10 ol,ûcr Êradr¡¡tc¡ rcro üc¡tod'. Bßth thc ovcrall
tluos and ¡lopcs üorc groatcr tn üho old'cr rubJootr
but nclthcr illffcrltloc ¡ütelacd ¡üatl¡üloel alg-
nlfloenoe. lhon egr ðlffc¡Enocl tGrG aualyaaû ln
roleülon to lcx. ühe ø]ûcr nalc¡ r.¡1l lc¡¡ effcOüod.

by lnomallnt ðtfflor¡lty tlr¡n you¡18 n¡1c9. In thc
fcn¿loa tho rovcrao cffcot ras notcd.. Tht¡s fhc
uelc¡ shorod. cffcotg ltIc Ëoe¡n¡n Ê Scafraa (1956)

but fenelca ahorod, ühc revcr¡o offcot to e uuoh

greaütr d.cgroo ao ühat for lelca anô fo¡lcg Go!-

blncd, ülrc oYare!.l effceü ra¡ thc oppo¡lte of
Crog¡uan t gcsftanr¡ rceult¡.

âlthou6h Clo¡¡ranre oonfi¡¡lon fimotlon flüa
thc nean tlac ra¡y roll, laa¡noülon of thc lnèlYtd'u¡t
rc¡ulte shorc thet loLG lndlvld.u¡l¡ ðo not flt fho
patüerr ¡t all. In aü lcasü tro ca¡cg ln ühc

grornd, lcvcl group ¡n¿ 6/tZ e 8/LZ rorttn6 tluc¡
rGrc longer ühen cxpcotcd. glvcn thç tlnc t¡tson to
cort ühc 8/tO paots, In ono G¡aG lt ra¡ oþfloua
thst ühc rca¡on for ttr!'¡ rce that üÌp subJaot
ootntcd tho d,ote and. hcnoo oards rlth lollG d'ot¡
toots longcr üo eort lrcrc¡Peotlvc of tlre ratlo¡
lnvolved.. It 1¡ t¡poa¡lblc üo rey hor ¡uoh Èhl'¡

ctratcgy Íea ïrroô but 1ù ocrtalnl.y rould glvc EoLC
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rceaon for thc üld.o lndlvl.ûr¡aI ôlffercnocg fou¡d.

tn thc Inütorn of ¡ortlrg tl¡c¡ et v¡rLor¡s lcvcls
of d.lffloulty. Thl¡ rtd.c trs¡lgc of lndlvldu¡I
d.lffcrcnoos te3 alao for¡nû ln tür¡ aglng oonparlaon

n¡atlor¡cð anð aooot¡¡ta for tho laok of slgalfloanoc
ln tho deta rhcrc gralrhloaUy Èhcrs a¡o nartscd'

d.lfforonocc.

Epcrllcnt B.

-

Thc oonolu¡lonr drara ñon cxPcrlncnü A rcrG

Ëhât lf lWÞorla hed any effcoü on thc dl¡ortrlnatlon
teat thcn !.t ¡o¡uod. to lnorcacc thc d'lffcrc¡oo ln
tlncc bcürccn caly end, ûlffloult d'l¡orlrln¿tlon¡
but eleo nlght plod.uoc quloler aorttng tl¡ea on

thc c¡ay È¡¡Ia. ttrrfortr¡n¡toly ant d'lffortÊnoca
bctreca anall gFoups ¡t varlor¡¡ lcvol¡ of lvPoxla
rGrG itlfflor¡lt üo caüabllsh d"uo to rtd,c lndlvlôu¡l
itlffcrcnoGt. Glvcn that ühc nrubcr of eUbJccta raa
tlnttcd. ühs only aolutlon ¡ccnod, to br to Èry to rc-
d.uoc thc lnd,lvlalusl ôlffcrcnoce by oo-vcrt¿tê
ed.Jucfncnt.

Alühou8h a thoÉ alounü of Prtor Praatleo aey
rnak thc d,clotrrtou¡ of,fcotc of hyX¡oxla (f¡erltn ¿

Ibalaon 1961t) lù ra¡ ôccid.cô to prctcrt eubJeots on

oard eortllrg prlor to o¡pogrr¡ ts lvpo¡la aa tlurc
gccncd. no othcr r¡¡r ¡Y411¿bIc üo e¡tabllah f'hc

cffcot¡ of ltyporla.

Ihc aubJcoüa ïor.'! 30 ¡tuôonüs e¡ld. 8t. Jolu
.ârbulano. volrütcêr! rho ¡1go toot Inrù lu thc oholoc
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tcretl@ tlrc t¡gk of c¡psrlrcnt B ln Chapfcr fff.
SubJeota üGrG loatly tlrtcd. ln l¡¡lra and. 8lvctl oltc

tccü of sortlng onr p¡ol of lto oarû¡ oonÈalnlrrg 1 and.

4 d.otc and, ono paGts oontgtntng I anû 10 d,ots. In
both Fsotsa thcro rGDt oquel nr¡lbcr¡ of reoh d'ono¡rl-

n¡üt on. d'ar of prclcntatlon of, P¡oLa ra¡ alùcr-
uated. bcÈrocn eubJootr !.u r rlng1c grouP. ^âf,Ëcr

¡ prcto¡ù on ¡lrPlc rcaotlon üllc aubJcotr r.ril
glven an roa¡t tunr ühGn aaocnt r¡¡ ¡¡d'c üo thc
pr'rarurrt l.ovol' ¡ct for thc n¡n rhlah re¡ clÈher
gror¡nd, lcvcl', ?rOOO fü. or ttrr000 ft. cquiveLcnt.
Th¡ aroc'nü tool ? rlnuto¡ anô aft¡r ¡ fi¡¡Ûhcr 10

ulautc¡ ücettng oou¡nccô. SubJooüa rcrc glvcn
4 tortg on cgoh orrd, ao¡tlnc; t¿¡ts (L/4. 8/tO) rlth
sonûltloas ¡]'tcrngÈcd,. Tlrls tc¡tlng lartod' t6o
2J alnutcs e¡d. rea 6lvra olthcr bforc or afücr thc
rraotlon tl¡c ücatlng ¡ad. hcnoc ret o¡r¡lcû out bc-
trcm 10 a¡d. ll0 alnuùcr ln Èh¡ ott¡ub¡r or bctrcen
40 or 70 rlnrËcr of tlp ùcatlng goollon.

Thc aanc oa¡d.¡ rGrc u¡oð a¡ ln ¡xpcrlncnt 1

and. thc subtcotr rorl tlvcn rlnlla¡ lnatruoülotl¡.
llpy roæ told. üo aort tho oerd.t onc aü ¡ tlnc a¡d'

ùo try not to neIc roût thÊn onc ol Èro rl¡tako¡
por ¡ortlnt. Ih¡ tcstlng ras ¡ul¡orvlgod by an

crt¡crlnonËe1 asrl¡üant rho ohcolcô for c!ìrortr
reoord,ad. ¡o¡tlng tþce or I ¡to¡¡ r¡üsh anü roshufflcd
thc paoIa botrccn ¡orùlagc.
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Bcaulüc.

Á¡ ln Gxlrcrlrcnt A cür€rt rarc ¡l¡ro¡t ln-
varlably ¡¡luüalnoô to rlthln thc lllltr sct of no
1016 ütÊn tro pcr rortlng. Ihcr¡fore anrlyri¡ re¡
oa¡rlcd. out only on thc tl¡c¡ tahcn ùo sort üh¡
peotsr. Th¡rc roro tÌææ ttoupr of 10 rubtcotr
oaoh of rlron tooL caoh of tro t¡¡la onor ln thc
prctut ¡nd. tt¡¡a foru tl¡ca tn Èhc crpcrhcntal
¡casloa. Bo¡ult¡ ln tlæ Grp.rll't¡rt¡l cc¡rlon Íerc
an¿Iy¡cd. by enely¡ls of va¡lanoc rlth oo-Ye¡lencc
od.Jurtront for protcrt tl¡c¡. In tltl¡ xâf Gor-
rsotlon oan bc uad,c for lndlyl¿ua1 d.tfforenoes tn
ovcrall tllc anû ühc lnd,lvlûr¡¡l d.lfforcnota ln thc
lnorc¡ro la tlnc fron t/4 fo 8/tO. E¡oh 6roup
re¡ d.lvlûcd lnto old.or and. younger aubJoots a¡ lü
h¡rt bccn found. qr sholoo naoùlon ü1¡o thet agc

lntcraotcd rtth the cffeoüs of Ìq4rorla. ThË

rlthln gfroup v¡ria¡ocr üclq. rush lolo horogcalour
th¡n la crporl¡cnü A. Th¡ varla¡oc ln thc 71000 ft.
group ras appro¡hatcly trloc Ètut of ttæ grounû
lovcl or 141000 fù. ttroulrr rlrloh r.r'r yGrT slrl]'er.
Wcrall vcrlr lltùk dlffa¡rcnor 1r found, boürrcn
groups aü tLffcrcnt lcvrl¡ of h¡loxla (scc T¿blo
4.3.t5'l . Thcro 1¡ ¡mc rlgn of an lnücraotlon
bcürocn hy¡lorla and rts ühough tho F r¡tlo hr¡ a
probablllüy of ¡qcrhat lorc th¡n IOfr. Elgurc 5.2
ghore thl¡ effoot¡ ln the yor¡ngar gtoup t.hrc 7,000 fü.
group lc ùh¡ qulolcet rhllrt ln ühc oldcr eubJoota
lt lc thc eloroet. Thls cffcot le noË ld,cattoal ln
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both tagks, ühc F r¡tlo for tagk by Ìtyporte by

ago la 1.?1 ühorrgh thc probeblltty le not nuoh Ioil
üÌran 25f . Fltr¡re 5.? shors ühle offcoü ¡ üho

Ee!. lntcraotlon ürenð of ÌryBorla by age ls ahora

ln both ta¡ts buü the cffest la nuoh Lorc proaotnocd'

ln thc ao¡¡r c11ff10r¡Iü ooað1t10n. Thc cffcotc of
tlnc Of cxpocurc rorG exa¡lnod. In roletlon to hyBorla

by analyala of Go-varlanoo. It rar found. theü thO

aubJcota tc¡ücd. bctrccn lr0 ¡nð 70 ¡lnutc¡ of crpo-

rurc rÊ¡rr qulolcr aù aortln8 thsn tho¡e ùc¡üoù b-
trccn 10 anit. lfo nlnut.a aa ¡horn ln Tablo 5.1+. Thc

F ratlo r¡¡ tl+.5 rlrloh rlüh 1 and, 2J d"ogrees of flcc-
aæ[r ( .Oo+ thl¡ r¡g tlæ ovcralL cffcat buü tho

cffcat raa grcaüer ln thc Eo1rc ûlffler¡lü ta¡k. Thc

lntcraotlon F rac 6.99 rtth 1 ¡nð 23 d'cgrec¡ of
frccdq P ts lc¡l üÌ¡¡n .05. EqÜGYC¡r thc ülne offcof
eooned. equal1y grcat ln all gsoupt ae thc tnüor-
aoülong of lVpo¡la rlth tluc rcrc ncgllglblc.

In thla crpcrluont a üGaturc rae ta'hcn ln PFt-
tcct and. ln ühe orporl¡cnt IEopGr on Ëhc tarc üash

and. hcnoo d,lrc6t oonpa¡l¡on of rcaultl Oan bo Ead.c.

ft r¡a for¡nd ühat et caoh lcvcl of gltltud'c uoat
subJcota lnprovctt tltghü\y frol 9rcüceü üo thc firaü
toet ln thc otra¡bsr but ovcrell thcrc rerc 6 cubtcota
rhoso flrat crpcrlnental rrn on ùhc 8/tO ùeek tooh

10 to 30 ccoond,g longor tl¡an on thc PreÈGtt. Of

thc¡c rlrr üro ucrc a,ù groruÄ ]'cvcI, onc et 7'000 ?t.
end 3 at t4.O0O ft. All ühc subJcoùa rho shorod.
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thte unutu¡l cffcot rGrG .long tho¡o trrËcd. flr¡ü aü

oard. soËlng, thet 1r bctroGn 10 end 40 ¡lnutc¡ of
olpoeurt. tht¡¡ thoac for cublGott oontrlbutcd' no¡t
lf not aII to thc ovcr¡].X' tllo effcoÊ found''

!!g@.
Thc rc¡u1te of cxlt rilcnt B ô1¿ noü NgFo'

ycry olotoly rlth th¡ falrly snatl ôlffsrcnoGt ob-

scrvod. ln crt¡crhamt A. In thc oLd,cr eubJooür

rhor. trylo¡!,a ghorcd any cffcoù (¡t ?1000 fÈ.) thcrr
rea s allghtly ctcrpor rlope f.ll)q t/t+ to 8/tO ttun
at gformd, lcvcl or 1llr000 fÈ. Eorcç.r lt! ühc youg
group th¡ ovcr¡Ll tranð re¡ tn tho oPPoclüc d.trco-

ülon auoh tlllt et ?1000 ft. thc rlopc raa fl¡ttcrt.
Thlc cfftot Í8s Euoh lorc uartct then th8ü thot'n

In thc old.cr aubJcots ¡o ühc ovcr¡Il cff¡oÈ Isl !

¡o ûlffârcnoc botrcon grourû enô 1l+r000 ft. bì¡t

?rooo ft. shgtrlng rÌraü tlffcrcnocc thcrc rGrG botroca

thc progtlg¡ lcvo} errd, tho¡c, o¡¡ tho rholc, oontrary
üo crporlncnt A. fhc protcat ln crpcrlnent B

nlght hsvc scrTcd. to r¡ck ¿ny atlffaroaoct d,uo Ëo

h¡torla but thc ütI rould rpP.ar not to bc a Pro-
ocd,rso rhloh prod.uoea rcllabl'e rctulÈt.

Thc ovcrrll tllc¡ talon rtrc egaln ¡lorcr
tTr8n thoec rcPo¡tcð by Croagnn and' 8ceÈan (1956)

and ¡hored a grcater lnorcaso [n ühc nora ôlffloult
oond,lüloa. No ðlff,Crcnool ln ve¡l¡blllty betrccn
rubJcctc rlthln a 6louP r¡¡ found' bctrc¡n grormd'

end, 14rO0O ft. thorlth ln erpcrlnont A tho Y¡rlarooc

et 14.000 ft. üaa YGry luoh grcaÙcr than at grornd
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lcvcl. Qe thc be¡14 of thc cvld.cnoo fron boüh

crp¡rhcnü¡ 11ùË1o oan bo oæo].ud'¡û on Ùln offeoË¡
of l\yport¡ o¡t ttrl¡ ebovc tlrccholð d,leorl¡lraÈlon
uslng oard. ¡ortlng. Iü rlsht bc sr¡ggc¡tcd' thet
ttre üecI la not Ygl't ¡ult¡bIo for d'ctcotlng rh¡t
rußt be fetrly r¡¡11 cffcots of lr¡y¡roxta aù thc
a].üttud.c u¡od,. AB th¡ rubJcote aro gclf-pâ,GGd

the stylc or prot thcy aûopt ln rcr¡ronac üo unl-
forn ln¡üruotlong nay illffcr grcatly anô ne¡ts a¡ry

orpcrlnental lnd.uccd. ol1¡n6ps ln d.l¡arhtnaülon aLono.

Cloarly tü ls not Ju¡t e qucatlon of üho ttncr talcn
to nenlpr¡latc üho oard.r alnoc any d.lffêrtnoct Dct-
ronebly eütrlbr¡tablc to orlrorhcntel oond':ltlon rcrc
¡horn Eorc ln th¡ ôlfflor¡lt tart¡ thân ln fhc Gaay

tgskt.
Thc aoaü v¡lu¡blo lnforreülon ylelùoû by

expcrhcnt B ls ühet þrg'tdcð by Eorln¡l¡on of pro-
ùcaü aad. cx¡lcrlucnü¡l Porforunoc ln thc se,¿c ta¡h.
Thc lnonarc ln tlnc ü¡tson notcd. ln a fcl aubJoots

lnitlostog hot prrfonenoc l¡¡r bc ohangcd' by ühc
ycry faot of bclng lookcd. ln a ôcomproeclon elralbor.
Thc cffoot¡ aro qulùc strlklng alnoo thc auühor hag

t¡rtcd soÊo 80 aubJoott on oarð sorttng rhcrc ths
sond,lülona arc thc ¡a¡c fræ teaü 1 to ücgt ? and'

h¡¡ noycr for¡nd. eny cltn of lnorcasoû tlro tatscn on

to¡t 2. Prosur¡bly the cffcoüs prod.uocd hcrc arc
nodletod by aulcty þut thorc la no ray of Xnorlng
rhcthor thc cffoot¡ ent tPcotflo to thc partloular
ta¡L r¡¡rd. or ley heva ooou¡rod, und.ctcotcô ln other
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tul¡ rlcrorlb¡'d, 1l ttrlr ùh.ll.. Il rrprrlr'Ñ A

of th. tnu httoa Focrlf.t ùln llu llCht orÖel-
tfn; È¡aI r¡¡ upt ll the Frtr¡t lil ln Èhr tr¡nrt-
rrat FoDrt l¡û hÑ Eo l6h lacrü¡r ln ùlrr r¡
forna rlùht n th. .rD.tate¡Ú.I rlturtlon. Hfllvlr
Èlrlr 1rÈtæ t.rl lr wrt luh .rtl¡r ut vr¡l rwh
ror. eutqrüto rnd, rr¡ br m lboan rnrt¡ty rOulô

acG thor ¡¡y Cr¡¡t Ëlnü3r4. hllo¡ ILI ùbrt t ¡¡

br oololdlt tr thrt tþ ud'¡ty potuo.t Èü Ch'

trrtl¡t tltu¡tto lrnrô to ¡ffæt thlt tül rüÀ

r¡t h¡?r lnd, t¡ ruÄrtr¡ù¡C offrot m otbrr onDhr
Èrrlr r¡ù ùc rnblretr ln vrrlou¡ rr¡rrlrntr
!rD*t.{ la Slrl'r t}Ðtll' fhrt tlÚ ftarl lltrl-
prG¡ttæ of th¡ lflulùr rll.t hst to br orrÉ'ô
ouù ;lüh tht¡ ponlbllttf ln 11¡û.



2.

CEâPIEB VI

IITBODUCIId T EXPERITENE 1

Âftcr oGPlctI!8 tcYCrrI cxl¡orhcnt¡ on hrnrn
ruÞlcoüa lt BcotGd[ o1o¡! th¡ù on ooltaln t¡tlt PCl¡-

fon¡noc hlnl¡rcrt rrt formô tt lorlr Icvrl¡ of
hypo¡ta then tn eny prcvlour ¡üuÄle¡. Hor.Y.r tn
tho llght-oaroolllng t¡¡t¡ therc Üa¡ lq. ¡lgn of
a pa¡aûortoal cffcot ¡ü hish:r lovoLa of tvpo¡l¡ of
a klnô noü prevlou¡lt rcPon¡'Ècd.. It ïet rctolvcù to
crtcnd. ùhc r¡¡earoh ro¡ü to lasluû. lolc ttud.tas on

rat¡ to flnô lf Èhc .¡Lc offcota ooouÍrcd'. B¡t¡
rcrc r¡¡cd, .t .rpcrf¡gntel rubtcoür for souvcnl.noo
end, oson@y at rcll r¡ thr f¡ot th¡t thc ¡Dlnro-
prl¿üe beh¡vloc¡l to¡ülnt toohnlqu.t dn¡ ro].Ì
d,cvoloDcd..

Suprls1¡8ly onough ülpr¡ 1r saPg¡tlvcly
l!ütlc rort rcpo¡tcû ln tbc llt¡ratrnrc on ühc cffoot¡
of lVpo¡la on ühc ret and. thc tcacr¡I p¡yohologloel
¡oylcrl of tt'pod.a d.csl rlüh ttrls ¡rDcst ÍGtT lltüI'c,
1f ¡t tII. ffitcr (1951) 

'll¡tlrgul¡lpü 
betro¡n

rff¡oü¡ ¡hg¡'a d.r6lt¡S crpo¡¡5ltt end' ¡fÈ¡¡l .rlrofr¡o to
h¡4rorIa, I¡ Èhl¡ l¡ütcr flclû ühcrc drt e nrnbæ

-119-
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of cxllorhont¡ m sGv.ral ËPootot tnolulln6 raü¡.
Jcnala, Boohor & Ylnùlc (19lt8) tortcd, gulner pt6t
for rote¡tlæ of EaaG runlnf ¡blllty rhcrc thc ¡¡ze
oontalncd. bllnð alloya ln rhLoh enlr¡1a rcro lhoolcd'.
.ånl¡al¡ tGro Ëcstcd. eftcr qp üo 250 hoæs .r¡tosraG
for 6 hor¡r¡ pcr ê¡¡ 6 C¡ye ¡rcr rcrl üo ¡a oqnlvalont
eltlùr¡d,o of 301000 fü. E¡a¡t¡¡tlæ ra¡ laðc for
crrotrr, pcrrcvrntloa anÀ r¡nct of rrmnlnc. In
gcaaral ntcntlon rr¡ l¡palroil ln crporlrcnüol ¡ntul'r
end, c¡ùcn¡lvc ht¡üe-p¡thoLt¡glocl ¿.rß8o of ühc GNS rar
formd.. Sola, Brolcr & Íl¡ùlc (19þ9) found. no suoh

offcot¡ on a ¡fitlar t¡tl afüer .rttorurc to 23 r 000 ft.
for up to {OO honr¡ rnù ao hlato-patholocloel {¡¡¡rtc
ra¡ foud,. Þo[cr & Ilnûtr (194S) and tscoIor tt
Iþnnell (7952) fouil tulnr¡ Pltt ¡¡pht¡laÈcd' ln
utcro rorc poorc 1n lrz¡ Icee¡lry la eilulthood
r¡prolallt o¡ thc ror¡ dlffloulü Èa¡È. Arong tho
enlr¡I¡ ¡o trcrücd, no d.lffcrcnoo rat fotnd b¡ütccn
anllal¡ that ¡rcovìrtr d nrtwrlly ûo tlr ü¡e¡fr¡uü
anô tho¡c tbet l¡d. to bc ¡s¡u¡clüeücd frou aspþrrlc.
Hlclro, Zlrrc¡rr¡r & Colllvcr (1963) urlng ðo6e ar
rubJcots tc¡üed, parforenoc ln ¡ T n¡¡c ¡nê übc ¡bl-
I1ty to rall alos tro rlüclt rp¡ocd. polc¡. å¡ro¡la
ra¡ lnd,uood. by oorebral ooolusloa bcforc or afürr
lnlflel heralue of thc tarl. Thc ooaolu¡loa d¡ern
r¡a th¡t lryporl¡ rffcotcd. th¡ lca¡¡lng of a ¡klLL
rhloh ls rc¡lata¡t to d.cücrlorrtloa tf lc¡ned, bcfo¡¡r
hyporf.¡. Larãlas ablllty eppcarod. ûo bc LoEr !cr-
slttvc to d.:l¡rupùloa by byportr ührn pryoho-notor
pcrfonanoc rhloh. lt 1¡ notrù, 1¡ a oørø,Iy u¡ot
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ob¡srvatlotr¡f srlÈort a of ht"orlo lrÞrlrlünt la
anllal.t.

Bloh¡rûroa (t954'l ¡rphyd.¡tcd. ntr I¡r uütro
for tho ¡¡çhrl ttr¡ ootrt@¡lrt rlth tffi,v¡l (20

dnutc¡). Probbll.ltf of rwlvel r¡¡ aot rrlstod,
to cx¡ro¡uùr tllo rlÈhln tlrl¡ porlod.. Trctln8 ln
ed.ulthooû ø thc Ecbb-lllllur opGn fl,old, ùo¡t ¡høcô
thr prcrl,ou¡ly aeplryrl¡tcd, r¡tr to bc lnfcrlo¡ to
eontrol¡ anû to lryrrwc lc¡a rlüh ¡uooc¡¡lvc ür¡ülnt.

Hurd,or (L951) cx¡lo¡od, r¡t¡ for 30 - t6O rlnnüc¡
to 301000 fü. a¡û tcstcd. thc rlhal-¡ f rocùa l.¡tæ on

thc l,cartlng of ¡ rultlplr T r¡ao. Th. longcr or-
posr¡rû tlrrr srcaËrd. grratrr ôcorucnt ln leertlnc
thor¡gh la tbr loyrrr¡ oond.ltlon¡ poaltlvr rtsorlng of,

tho d.lstrlbutloa of ùho nrnbcr of trhl¡ Èo orltort on
ra¡ foruÄ 1¡ù1oeù1r6 thrt rcc f¡r anlr¡I¡ ront o6-
parattvcly u¡fflotad.. Eyr¡rü t Thqp¡m (L957,

tavc raùa 10 to 20 rln¡t.s GrpotEG to 201000 ft.
or t0 dnutcs eÈ 301000 ft. rd, thca trstcô ülçl oa
thc lca,rrlnt of a hælzonü¡l vcrtloel ôt¡orl¡tn¡tloa.
Ìfo aftor cffoots of lVpo¡la ro¡r ô¡tcoùablc ln any
group. It shoulal bc noüod, tbrü üÌp o¡poru¡r rü
hlef rd. EürüGr (1951) foud, l¡rtod, trpalnont only
aftcr 3 hsur¡ et 901000 ft. Ilcte ct aI. 1L96Jl
rcport a rerlcs of ctuôlo¡ la o¡ü¡ enÄ nü¡ of tho
¡fùer rffcot¡ of hylorla ln utcro or et ¡Aulthood,.
8'¡tr r.¡no crpoaed, lncdleüoþ aftcr blrüh Ëo l0 or
6O Unutr¡ ðroon¡no¡rloa to tfi or¡rgra ({OTOOO ft.).
9ubrcquout tc¡tl¡gl on Êhc illul¡g of e T l¡¡o.
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acqutslülon of ber Pr¡rtlrt !.n e Sl¡n¡r Eor ¡nd'

rcyG¡rts} lcr¡nltlg !n a T r¡¡c rhorcd, no ¡ffcoüs of
30 ulnutGt Grltosr¡rc and. poortr Ic¡¡n!¡C ¡t ell taskc

aft6t 60 rl¡uüGs Gxllotlgr¡ r Th¡ ¡uithort d.ltouttcô
ühclr flnd,lng¡ ln rcl¡ülon to oühGrl rhcrc lcsr
cffcots of lryPorl¡ hrvc bcon fornô. lhcy Potnt
üo thc lnflucuoc oa enbarqucat Pcrforrenor of thc
r.vcrltt of hI¡o¡l.¡, thc agc of ühc qrrtre!¡ anô tho

clrGolc¡ u¡ccl. Thoy fu¡thcr tugEGtt thrt lm.
anlnal¡ lry bc 1!'tt1¡ ¡ffootcd, ¡¡d, lo lnoro¡ao ühc

r1ühln g¡rouD varlabll.lty ln thc crperbonü¡I. Sroultt.
In support of Èhc agc rffceür ühcy quotc thc ¡üuÅler

of F¡zots¡¡, ÄIo¡¡nd.cr ,lt Elûloh (19b1) rhloh rhor¡d"

thst aulrs]'s rhtoh a¡c ür¡trnc at bl¡th au¡vlvc
h¡lo=la bcüüor Èhen anlr¡l¡ rorc n¡tur¡ aü blrth
IlIc gulnc¡ plgr. In f¡sù rsts ¡t blrth oâ,tl sllt-
vlyo hylorta Lnoh bctüor thân aûutür bÛù bU 17 d¡le
of, ege thclr ¡urlvel tol¡r¡nec lt no ôlffcr¡nt
fron thc adult.

In ¡dd,ltlon to ¡tud,lo¡ on üho lrrcvcr¡lb].c
d^e¡e€c üo tho ClfS sawcil by hyl¡od¡ aad. ühc sub-

acquont boh¡vlorscl ¡ffrota, rort h¡r bcon d'one on

thc rctro-aotlvc cffootr of lrypo¡la. thonP¡on il
Pryæ (t956) and, Ttrorp¡on (t957) ¡ubJeo¿6{ anl¡elt
Èo Ìrtlo¡ta luodlatoly ¡fbæ aùüalnlag orlüæloa
ln ¡ hortcontal./vortlo¡l d.l¡orldn¿tlon. Bctcntlø
ras l¡Þelrod, by euoh trcatr¡nt lf Slvcn Y.rJr shortly
¡ftcr lcrrnlng snd. the cffcotc rGl¡l sllller to
clcoÈro-oonvulrlvo shool ln rllllar olroru¡ta,noc¡.
llhc rcagon¡ for thc¡c off¡ot¡ a¡o not slca¡'
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In ECs tho c¡ple¡¡tlon orlefnally glven r¡¡ la
ton¡ of thc ðltruptlæ of thc rcvcrbcrattng Dro-
oca¡.a lnrolvcd, ln the laylllG d,wn of IonS Ècn
!æor? treoo¡. Coon¡ ¡$ tl!.L[cr (1960) eürt ltfad¡o¡
Õ llcgaugh (1961) h¡vo stto$rücd. to dlfforcnt!.aù¡
¡ush rnül-oo¡roltd,¿tlm offcot¡ lÌil ühs effcot¡
of an avæ¡lv¡ ¡tllulu¡ rhloh 1¡ oonülntsat on thc
rGrlronüG. Hrd,tpcth & Gorbüü¡d.ü (L965't ett¡nDt to
r¡Xo fcnr. of tln û¡te on SCg aad ¡uggcst that
thrlr ¡y¡ter¡ül¡atlm of üh¡ b¡1s of ùlerqrtlvc
cffcotc ooulð rcll bc ¡xtcnd,rd to þporla anô

au¡cth¡¡le rhloh lnlod,uo. ¡lrlla¡ cffoot¡ a¡ ECS

thougth ühr tllc ooutar a¡e d,lffoltnt.
Corparcd. üo thc nubcr of ¡tuÄlor oa Èho

pro-aotLvc and. roÈro-¡oülvr cffcot¡ of lryporla
ühcro ¡¡c fcr on tho b.h¡vlæa1 cffcotg of lrnrorl¡
ðurlng aoturl orposur.G. Sctüc e¡rd, f,cllæ (194,o)

urcd. four 100 tl¡t old r¡lc rblûr rrt¡ ¡r rubJoote.
Thcgc rcrc glvcn tro da¡r tralntng øn bl¡ protrlng
ln a Sklancr Bo¡ rlth e lood Þ¡Lloü glvca for oaoh
bar ¡rc¡r rh¡n mlrell roro 22 hor¡rt ücprlvod, of food..
llnlr¡l¡ ü.trG thrn gtvcn üro ilry¡ tntnl¡t oa' a¡t
lntoncl ¡ohoüulc of 1 food. pcllet cyclt fou rlnuto¡
end, m ühc ühlrd. d,cy rcn tcated, aü 17rji00 ft.
cqulvelcat ta rn orygcn oÌnrbe¡ rlüh ¡n etro¡phorr
d.11u3¡d, rlth c¡ür¡ nLtrogca. Thc r¡to of ber prt¡-
slDA rar d.o¡rc¡¡cd. ln lryport¡. lh¡a rnln¡I¡ rolìc
to¡ted, rubrequoatly tlùh a rol.aforooncaù for c¡eh
hr prorr l^inJr of thc food, ¡nIIctt roro lcfü r¡ncatea
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sutgGttlng thlÈ tho rcüucttm ln bar Drorslng ral a

rcfl¡otloa of rcûuoülm ln hrugor d¡tvr. thOot t
goor (19å2) also u¡cd, I Ges oh¡bcr for thctr ¡tud,lc¡.
Tlcy tcstcd, 20 nelo 100 d¡y o1ê ret¡ (5 alblao and'

15 hood,oil) olr a varlcùy of dlcorlrln¡tlo¡l ü¡sI¡ 1a-

volvlng a !¡!G r!ùh 12 ahotoc polnt¡. llo roülvatc
ræcncnt tlirough ths bo¡ thc re¡c floor rar flllcû
rtüh oolô retcr e¡!d, tho r¡zo Eìrshtly llt rbll¡ tho
goal bo¡ r¿s rer! ¡nd iterk. lft¡r 21 d¡y¡ tr¡lnl¡g
ou a blaoh-rhltc ül¡ort¡!.n¡tlon !n nolral ¡trotlrhGtcc

rnh¡}c rc11t tcstcù ¿f LZf to t|f oSnBG¡¡ f,sr 1l dr¡rl.
to Lnonc¡ac lu Gr¡o¡rt rrt fol6è ln r¡ûr¡ord orygaa

thorUh r!.th rrPorted. t¡rülng runnlns tlrc r8t ltl-
ot¡.¡roô. 1? of tho ¡¡lc l¡tl¡lc rcr'! tralncô ln
¡ honlsoatal*crtloel d.[¡orl¡l,natloa lor 7 d¡¡¡ ln
non¡I air rnd ühca th¡ oryeGa oonc.ntraùlon r¡¡
droppcd, ro tJfi on dryl E-\2. o!, d¡¡¡ t3 e 14 ft
r¡¡ ðroppcd fo tzl e¡d, on d'af¡ 15, f6 e 1? to 9,5fi.
Ito lnorGas. ln ¡rrore rGrG foud. though lt¡¡¡lng
tl¡a¡ lnoro¡ecd, rùrad.tly rlüh lcvGr.r h¡rporla.
Pollorln6 tlrls t5 of ühc r¡lc anlr¡Ig rlr. trelncd. at
?.51 ¿o 9.51 oqecn o¡¡ d.l¡or:lr1¡¡tLoa of uprltht Ycl-
eu¡ lnv¡¡ücd. trlanglc¡. Aftcr 9 ilt¡a tcatlat no

lce¡ulng hrd, sosr¡r:rril end' runt¡g tlroc rorl 1¡¡-

oreealug stccûlly. Ectrccn 10 and 18 d¡y¡ of Èratn-
1¡g ¡n!.r¿lt ¡rG?G tcrted. at g¡rolüd. l¡vcl. Ilro¡ ¡nd.

osror! d,oorcglcû. ån!.r¡ts rG1lt tcsürd' flc 19 to
2? Arys la lor ory8ta and. glvon ¡ fw-tlnr 5 d.ayr ln
aorr¡I atr. Tlrc¡ r.rc Srcatcr la bypo¡l¡ and. th¡
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rrüntry tlue¡ rcat .YQa lort ¡ffôotod.. frrÊhonoro
verlcbtlLtt laorcr¡rô ln oonûltlon¡ of lor ortìBcll.

Ucla¡toln (1965) rcPortcd thc offcot¡ on

sarbon-d,lorfulc Gtoapa on rhlËr rloc cxpoecð üo 4y-
porla. Bcd.uotlon¡ ln o46en ar 1or ¿t IOÉ r.nt
¡rroô!.et¡ð r!.th fa¡tü .soepc tlr¡ thoueh t6vcrl3r
lovcl¡ of lrfpoxla (ar Iu I 6ß') pnoûuocû Progrc¡slvc
rlorlng,

Tho lltcretrorc revt¡red. rsuld rugtcrt th¡t ln
þporlr 6anæal ¡otlvtty eað rPccd. of nov¡rent ra¡t
d.rprcrsoð anù üho aoqul¡ltlon of lcatacô rcrPon¡C!
ral roñr ¡ff¡otcô üt¡en thc rctrnùloa of thcn.
mhæ, ro¡¡ oopl¡¡ lrerntrg ta¡f¡ aFO to:ßl
¡ffootoil than rlrplo oDCt. Iü rou].û tocr too üh¡t
silult rctr c¡¡ ùol.oratc e felrly tGvr¡r. d,cgror of
hypo¡la rtühout d.e¡atc though thc roülvaülug rffcot¡
of llldl rycr¡lyc rtl¡ull or Portt!,vo ilrtvcr rl6ht bc

roduood,"

Tln ¡uggertLon th¡t eoqul¡ltlon lr rqtrc
¡ffcoted, theü rctoatton fttc la rlth üho r¡auLtr
oHalncd by I¡drtth e D¡alron (1964) utln6 hr¡¡¡a
rubJrotr. fhls üh¡rrfor¡ ¡.cüöd, e urcful Ll¡n of
cnqulry and, 1ü ra¡ d,oold,ed. to u¡c ghu3tlc ¿vold¡noe

¡noocturr outllaod, by ttorræ & Lrora.¡u¡ (19S3).

EcrG r rat ls Èraln i!, to ¡vold, an rl¡otrlo ¡hool by

¡¡¡oolcttn8 360 ¡tlnulur rlth th¡ tnlnonoc of tbc
rhool. Thc anlral l'cara¡ flrst to c¡arln tla üho

¡hoo[ a¡d, thcn to a¡¡oolatc thl¡ rc¡Dout. rlth EolG

reralng aignal. ![ho rotlveülm 1¡ e rcletlvoly
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LIIû clootrlo lhoof t¡d. aon¡Lly lce¡al¡g to orltcrlon
of I ouü of 10 tuooGttful evold¡¡oGt 1l rcad'lIy I'ctr-
¡rod, l¡r 30 to 50 trlelt et ro¡t. fü rat d,Goldcd' üo

tect thc aoqul¡ltloa of thc a?old.¡¡loc slllton:c la
or¡rgon oonocatæ¡tlon¡ ¡t lor u 9l slnoG Èm thc
IlËcreürnG ütð pr¡llrtn¡ry ob¡cnrtlon ùhl¡ res a
levcl et rhloh ratt ¡horrd. uo Sroat slgnr of rc¡-
plr¡tory or Bcn.r¡l d,:l¡trc¡¡ aad. probably rould. not
¡nffcr eny ornulatlvr d¡r¡Sc (Eryanü & fhonpron, L9571 .

Thc D¡rlra.

-

2lr raÈa tGDc illvlècd. lnüo 4 Sroupr of 6 trett,
¡aÈohcd. on thc b¡l¡ of aPoate¡lGout aotlvlty ln thc
Grlrcrl¡ü¡ta1 sltu¡tlon e¡ oxDlrlucd bclø. Eaoh

troup erpcllenood. on¡ of l+ orygGB ooaecntr¡tlon¡ ¡
21fr (aonr¡I ¡1r) , t?1, !9f or gl. 6c group rea
tc¡tcd. ¡t tht tarG ooneoaÙreùlon on 5 ite¡ar trloc r
rocl rlth 3 ot lr dayo lntc¡val boürccn tcgtr. Thon

¡LL g;roupr rorc tc¡tod oaoc ú gl ory8Gn ln en ¡tücnpt
to d.:Lsooror üho ôogrcc of proücotlon a6aln¡t ftyporlo
llpel¡rsat afforôcd, by Prlor tralnln8.

App¡r¡üu¡.

-

Thc ¡huüülc bo¡ h¡d. e grld floor and, rea J6r
loac bt 6t rlûc Þy 18r lrlgh. Iü r¡s ðtvtûcd. lnto
üro 18r long cupartrcnür by a pa¡tlùlon rlüh ¡ 6aP

2' hl8h fl@ th¡ floor of tha bo¡. Thc rholc bo¡
raa palnücd. rhltc and, on e¡oh cnô ral'l thcrc rac
ror¡nl¡d e Ztt volt t0 raËü br¡Ib, ¡rppllod, by a l0
volü A.C. rouroc. ThÊ grld. floor r¡¡ llnkeð by
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ray of a 4 rcl¡y choot ¡orerbl.er to thc acoonderT
of E tra¡rrforrr¡ glvtD6 0.2lfA ornrcnt eorott a
101000 olrr rcrlstoæ.

lhc box rar Gnoloecil ln ¡ plartlo bag. largc
onoqh for Èhc bo¡ anû 6 rotalnlrr6 oagct 5' by 5'
by 5'. Ia thcrc thc nats rGrG tcpü rhlLo raltlng
tholr trs¡¡ la th¡ o¡perbontal bor. Tho orygcn
conocatratLon In übc bag ret ürrlcd by fæd.in6 ln
e ga¡ rl¡turc d.rrlvcd, frü tro ecnu¡tc oyllnôerc
of altrqra a¡d, ory3Gn. Thc flor flm c¡ch oylln-
d.cr ral oontrollcô by ¡ flor lctcr rarrlns lt po¡¡lblc
to ru¡rply Èhc gæcr ln eny ûorlrod. proportloa. Tho

orygcn conocatretloa rr¡ lonlüorcd, by e Boahan
orytÊn anal.yecr anð ohoohcd, oa to[c rut rlùh ¡¡¡Dlor
aryrÌtrcd. oD I rltr apootrocücr. Hlthln thc pl¡¡tto
b¡e 2 d,lrhcs of roda tllr rcrG pl.eood 1¡ an attorpt
to lccp thc COa oonocnüratton a¡ lor ar pocrlblc. Ia
feot 1ü ra¡ fornd. to be ¡¡ lrlth ¡r 0.l+É Uy thc cad, of
e I how cxl¡orl¡catal rr¡n.

Proood.urc.

Prc-Tralnln6.

Thc r¿t¡ rGrc protratacd. Lu th¡ ghuüt1c bo¡
ln nor'¡¡l alr prlor üo thc ar¡rorllcnt. E¡sh ¡at re¡
plaocd ln thc bo¡ ead. lcft therc for t0 llauttr.
ilurlag rlrloh tllc notc ret rad.c of tho au¡bcr of
orocelngr raÄc flq onc sid.c of thc bo¡ Èo ühc otlrr
rmd,or ùho pe¡ÈlÈtm. thc nubcr of oroe¡lng¡ l¡d,o
ln thlr tlrc r¿t urcd, to t¡üoh ¡¡¡¡ ¡nlral¡ for ülr¡
d.lffcrcnü crpcrhcntal grorr¡rr. tfþcr tlrl¡ 10 rluulc¡
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th. 0.2![Â shoot r¡a ürracû m a¡ð lcft for 10

¡cooad,s. rnlce¡ thc +nrrrl' croepcd. to tho otlror ¡1ûo
of tho bor rhloh ra¡ noÈ rllYcr. Thc anlrels rcrc
glvcn ono rhoot GycrJr 90 tooonêc tmtll they bad.

aooolplt¡hcd, I suoocsrlvr oaoepGt.

T¡¡t Foood.urc.

6 retr ro¡¡ tortcd la a ¡lnÊ;l.c ¡tcelo¡ aü onc

ortgcn Lcvol. â1I 6 rctnr plaoeil ln thc retalnl¡8
o¡go¡ e¡d. üho bag o].otcd.. A git rl¡tr¡ro r¡¡ fcd. 1n

for 30 únutc¡ tü 6 lltrc¡ pcr rl¡uto thcn Ëh¡ flor
d¡oppcd to 3 L.P.IÍ. It tool 30 rlnutl¡ to drop the
ory6Ga oonoonüratlon to gÍr 17 rlnutrg to 13f enô

12 nlnutc¡ to L?1. [J dnuto¡ aftcr ürn¡lng ühc

gas on th¡ flr¡ü raü rrr Plaocd. ln ühc tcet bort
hanôllng bcr ng by rubbcr tlæca rttaohcô to ühe ¡1ô¡
r¡11 of thc rccl'cd bag. Tlr raü rr¡ lcft 1¡r thc bo¡

5 llnuto¡ rlth no llght ot thool. Thc nrub¡r of
ororrlngs und,or thc partlülon ran rcoord,cd,. lfÈor
ühl¡ ùb llAht ra¡ ¡rlüohcd on tn th¡ cnd. of ùhc bor
ln rlrl.eh tbô arrrel rac. Thc llglrt rrg 1cfü on for
10 ¡ooond,¡ end, tbrn ùho ¡hoot rec ttrûad. on. Tho

rat oould. avold, thc ¡lrooh by rovlng tl¡ror¡gh to Ëhc

othcr cnd, of tho bo¡ rhllo üho 1t6hù ¡lonc Ìt! ono

If ho d.1d. thla thc llgttù ra¡ tu¡cd. off' ühu¡ Pro-
vlûln8 opùhun oo'¡rd,ltlon¡ for lcern!.¡g' (üorrcr a¡ril

La¡or¡¡u¡, 19431. If ttro aal¡el f¡llcd. ùo avolû tho
shool tho Ilght end, ¡hooL ræc lcfb on for 10 ¡ooond,¡
r¡nlcsc hc ¡¡o¡pcd. tn rhloh ostc both rart crltohcd. off"
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.åftæ tb cnd of e¡oh trlal a pauso of 90 ¡comd¡
(plu¡ or rlnu¡ 10 geoond,¡) r¡r ellorcd, bcforr tho
llght ras rrltohcd oa egeln. E¡oh rat d.td, 10 trl¡I¡
pcr ð¡t r¡d üho nrubcr of avold¡naor and. GtG¡Itct rar
rooord,od, and, ¡ tüop-¡¡¡oh r¡r uscd, üo rcarurc Èhc
tlro talcn for thcr. r.rp@r.s. ttr ¡nl¡¡Lr tn
ant trorr¡r rcrc tostad. ln e itlffcrcnt ord,cr cach dey
aooor-d,l,ng to en orthogoaal, 6 ¡ 6 l'¡tta ¡qutrG so
th¡ü at ülr cad. of 6 ¿ay¡ tctt!.ng ¡eoh ret had bcon
Èeat¡d. æoe et c¡oh poalÈlon rtthln ¡ lc¡¡lon.

Thc Erocrtrcnüal SubJcoÈ¡.

lhc crpcrhcnt¡I :ubJcctr r.nr 12 al.blno ¡nd,
tÊ hood,od, ral¡ rat¡ ñor thc u!.voretty rat oolony.
Th¡y rrlghcû bctrccn 220 eaû 350 grer¡. Thcy Trn¡
tlvcn food. ¡nd, rrt¡r ad, llb. e¡d. hor¡scd, tro to ¡
oatG for acvæ¡l rcel¡ prlor üo tlrc ooroasctcnt of
ülr crpcrh¡nt drrl¡¡S rbloh thc ühcy rorc tr¡¡ûloil.
oooerlon¡Ily.

Rcrulta.

Plturc 6.1 ahorr the tot¡l nurb¡r of ¡vold,¡¡oo¡
r¡d,c by caoh Btoltp of rat¡ o, ¡aoh of S dey¡. Ttæu6h
thc 6romd. lov¡I (?lí o¡Ugon) parfonct bcrt sv¡rall
thoro le 11ùü1o ôtfftrcnoc bctnoea th¡n and, thc lfl
e 19í troupr. Tls rol¡tlvcly poor ¡hor1¡g of üb¡
tTfr ercup ora bc attrlbuücû to onc reü rh!,oh r¡e üh¡
only rgü tn ell thc troupr üo fall to nalo æ¡r wol-
d¡noo ln th¡ 5 dri¡:s of tcrtlng. tlrn gl group rGr.
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rartoðIlr poûrca on thc flrst dÂt bú l¡Drqvcd'

raplillt thercsftcr. Rtggc 6.2 ;}arot¡ thc sou¡t
of spmta¡cout orocrlngr frm ono r¡d' of thc bor

to Ëhe othcr la th¡ ftr¡t 5 rlauto¡ of cech tcrü
scs¡loa bcforo any ahool lal glYcn. lhl¡ eottvtty
Èhough ühc ¡a¡c et ¡volûlnt anû c¡caplng ðocs not
h¡vc thc ¡¡¡c porcrful rotlY¡Ëtoa rnd, !e ncarcr to
a rrüu¡t of gen¡rel lotor eotlvlty. It c¡n bc

a.Gn üh8t üho growt ¡rc ror'Ê cvonly ¡Inocü rlth
lryAoxle produolng 1æor raùoe of ne¡rolûlng "

åftcr 5 dotl¿ tertlng rt ûlfforcnü o¡y6cn

Lcvclc ¡I1 groupr rtro tc¡Èod' otlo. ú 9fi or¡rttar
Figræc 6.3 sbos¡ tbo girotff th¡t rGrû to¡ücd. oa

¡vold¡no¡ et hlghcr ortgcn ooaooatretlon rorG not
poo¡rrr. It 1¡ dlfftenlü ad'cqucücly üo anrl'ysc
thl¡ d¡ü¡ ¡tattrtloally ¡r lt ¡Ppoerì. that üho d.c-

trhont ln pcrfoÐ¡¡¡loc ln ¡¡frgl! pË.Ylougly Èclted.

et trlgh¡r orygcn Iovcls 1¡ '¡I1 or noncr. Teblo

6.1 ¡hor¡ Èho avotd.anoo P¡rfo¡rrnoo of r¡oh e¡lr¡} oa

ifay 5 (at 21 , t?, t3 ot 9f o¡tgcn) rnù tha Pcrfor-
lanoG of üho larc anh¡lr on dry 6 rh¡n el,l rarc
to¡tcd, at alnc I ørytcn.-
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TABI,E 6.1.
INDIVIDI'TL AVOIDÁtrCE PEBFOB¡iÂilCgI

il lr GEoIrPs oF B-tls

21f croup t?f croup
4 ,+

Dr5 Dy5
hy6 hr6

13f croup 9f Group

,+

D¡' br5
hr6 Hv6

In ßcnslal lf an enlr3l rhqc any rcêuotlon In
pcrforr¡noc l1on d¡y 5 Èo dry 6 tfr¡ rrd,uotlon la
¡vold¡¡os l¡ oon¡lðcr¡blc. [æcthcL¡sr ùr¡¡û enrly-
¡1r of v¡rla¡oo ru or¡rlod, out ¡¡x[ tlil F raùlo for
llnc¡r ürcad' tts 2'?0 rbtoh rlth t e 2t d'o8r¡¡r sf
ñocd.u lrgs a probebll!,ty by olranoo ¡a¡rh¡t lu c¡eorg

o1 t0l.
ry ihü 5 tlr¡rc ra¡ lltt1c ohrn8o ln avolü¡noc

aooord.la8 t,o po¡ltlon rlthln t a.tllon but on day

on¡ thcrc tet I r¡rfcd, Èrcnd, for qnrl¡lc tcgüoð I¡tor
tn e ¡c¡¡toa Èo bt Doorts (r¡c fablc 6.2r. lhl
oan¡t. of ttrl¡ r¡g noü ro¡Àtly aPpercnt but olca¡It lt
ra¡ noÈ ¡ srgn of l¡rqgroaslvo ùGtert oratlon of lv¡rorla
a¡ lt le lo¡t rarL¡il ln thc LLl ory¿ca trow' Boault¡

frq¡ tlrt¡ g¡roqp lnüloeto tlrc d.l¡oontLnuou¡ nstu¡o of
ùhc rc¡¡gle of th¡ total lunbcr of ¿vold¡neot D.r d¡Jr.
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TAEI,E 6.2.
IilDITIDTIâL AVOID¡TCE P&F{,n¡TA}TCE I}T IT CNOUPS OF BdTg.

EIBST DAT OF ÎBgTIrc.

2ll eto¡up 17f croup

orùct I 2 t I 5 6 ord,or t 2 ? 4 5 6

Totel
lYol-
ûa¡ocs

Totel
.Àvol-
d.enoc¡

13f erow 9f croup

û¡d.cr 1 2 t & 5 6 Gûcr 1 2 3 b 5

fo,t¡1
.Fol-
d¡¡occ

lot¡I
ffo!-
d¡noor

6

Thc tot¡I nrnbor of evold¡nocs rlühta thc

o¡I¡¡r!.lcntal acl¡lon ret oo¡rrclaÈcô rtÈh thc ro¡gurc

of tho orlgl¡¡t rpoutrnroul olotrlngr befo¡c thc

flr;t ¡boot ln ctoa¡n trrlnlns. lhc Pre¡¡on ¡ for
th. rlühln group oorrcl¡tlon r¡¡ -0.180. llthln
group oorzcl¡üton of evold¡no¡ rtth ühc anh¡lr
relghü Prtol üo t¡¡tlnt ßrv. a ooræol'¡Èlon of

-0.217.
Tho ülncr talca for avold¡aol end' crorpo

tìtrlroarc üors cr.rincù ¡rDaraücly brÉ ln n¡lth¡r
6a8o rsa thcrt aut eyttcrrtlo offool of lrJrDo¡f'a.

Ecnoc tÞ cl¡ouD ¡t 9f ogeçn tcr. ln1tl¡Ilt r¡¡¡bI¡ to
lcern to taxc aDl¡rolrytgto ¡otlo¡ rh¡n tbc r¡rnlns
llgtrt oa¡o oa bú tbclr n¡d,la¡ l,cÜPontc to thc sbql

9 7 5 0 4 1 6 0 7 3 0 5

5 1 , 3 3 J 0 2 0 0 0 1
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rer no slotcr. I¡¡ 8on6el thc ¡lbtno rsü¡ aPpo¡roû

üo bc poor.r [a evo1d|D6 !n h¡rorta but tho d.lffcrc¡o¡
r¡r aoü YorT l.e¡tc.

DLcor¡¡¡lon.

Ot lnltl¿I togtl¡ls Ìrt?o¡l¡ ap¡t'a¡t to h¡v¡

lnodnooû l¡¡rLcù lrlnlrrcnt ln rhuùülo ¡volüanoc

lea¡nl¡g. Or dry onc thc trcnô of d,cüorloratlu
1r æ eocolcr¡tlug funotlon of alt1tud,c. Thir l¡
r.tlr ruoh ln lla¡ rltb thr tra,ûltlo¡¡l rtor of, ùho

rffoot¡ of trylorlr aü ouÊllncd. for c=erple by Lufb
(1961) anal ln no rat oüPer¡¡ rlth ühr rcrult¡ ø
tilr¡n rtuülr¡ rlùhln tlrLs th¡¡l¡. Clo¡¡It thc
trorüt of ¡huttuns ln tln flr¡t 5 rlnutcc la thr
bo¡ prlo¡ to thc evold¡noc trtet 1¡ rcht¡ô üo thc
bch¡vlorn !n avold¡noe bnnü 1¡ lc¡¡ blChly rotlY¡ùcd..
In ttrlr boh¡vlou thc lnlülat cffoot of Ìttporla 1r

ruoh t('n¡ ltn¡er ttxo ütrc ræe eognltlvc È¡rL¡ la
th¡ hr¡an stuêlcr rcDor*od, ln prcvtou¡ oh¡I¡tell8¡

Ia ¡olc tolPoott lt t¡ lrnDrl¡lng thgt ltyl¡o¡lr
¡n*od,1ocd. suoh r lartcd Cff coü on ¡Vold¡¡oc lca¡nln6.
Sctts & trcl}.r (1940) for¡at no offcot on !¡¡¡¡lug e¡Å

th. onlt cffcot of lrft¡o¡!¿ re3 to reðuo¡ ùhc cffloeoy
of th¡ poaltlvo rel¡foroolrnt tho5h hort thcrc ra¡
no cvlêmoe th4t thc ¡vcrttvrncts 0f thc ¡hool ra¡
rcd,ueoô. Shool & Soorr (1942, foud tfvporto lnpalr-
lcnt salt !n a lrtgtrly oorl¡lc¡ sb¡Dc orlcntetlon t¡s[
but ao¡c tn H,shtnÊtt or hontzoatal vo¡tlaal
dlaorlrln¡tloa Loarnlng. In e stuûy of tho cffooü¡
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of r.ùnccit ohollucrtcr¡8c aotlY|,ty ln thc Eldln oa

rst perforrrnoc lt ra¡ f,oud. th8ü ahool ¡bollrheô
d;tffcronocË bttrGür clp.rlrcute] a¡d' oonüroI Sroup¡

rhloh rcrc oloe¡ly aplnr¡nù on food' noülvetton alonc

(Btorrart¡on 1967).

shuttlc evol,d¡noc 1¡ olearly Geslcr to lean
ühan orlcnt¿tlon d.1¡sr[1n¡t10n 8¡ tt roulô þc

Iosrnt tn at lo¡t h¡If ü !¡¡lü t¡l¡I¡ ycü tü eborcù

lnpalr¡caù ln hyporl¡ (ShooL t 8oor, t942ro flor-
sl.or 1¡ th¡t ¡tdy thc ontl t¡¡I rb!.oh ¡horcd. b-
pelr¡ont ral aoü only thc ro¡t oonplcr but ¡lao thc
fl.r¡t ln rtrloh anb¿La ro¡a not glvcn any .IPoEr¡r.

la notr¡I atr Irlor üo tc¡ülng ln h¡r¡lorla. Suoh

Dalæ ücctlnB ln ooatrol oonôlülon¡ rcd'uoc¡ the

d.cterloraüLng offrot¡ of v¡rlor¡r strc¡¡cr !n hrue¡¡
(poulÈon tg66l and ra¡ roII hrvc ühc ¡e¡c offooü¡
ln anl¡rl¡.

lhc trlnovcrcnt lu pcrfonanoc sf Eh¡a 9í
orygc¡r ttouP rclcülvc to thG othcr SFouPc ra^c noü

r¡nort¡cot3d. ¡- thoro ls ¡ ootllng cffrot çl¡oo ¡o
ret oan eoþlovc to¡lt ühtn 10 avold¡noct ItGr dât.
Frnrthcr tblr le ln Ilno rlth tho cvldcnoc ln hrue¡a

rborc thc cffcot of bypo¡l¡ d!¡rpPc¡r¡ rlth praoüloe

at thc taal rcü (IÞnl¡oar I¡ûrlth and, Poultsa, L9661 .

tfhÊt 1g ¡urDr:hlng 1¡ tbat ühc pcrforll¡,noG at 9fr ot
a!'l growc lt loro ûlr¡otly e ftmotlon of Prsvlon¡
ergorlenoc of Ìrypo=l¡ th¡n of tho lovcl of pcrfor-
renoo prlæ to tlrlr .xlto¡rrc. Tltls offeot ooulû

not hevc bccn purcly frm p¡yoholog!.oa1 ¡dePtaülm
e!.noo !,f lt rorG thcn f\ß zLl o4r8on 6rouP rould,
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b¡vr porfomit battor aot rorcc ùbrn the 9f groW.
Hcnoc tho cffcot ¡orrs to bo e rorulü of phy¡lolo-
glo¡I ad,eptaülon. Th¡ ¡¡roblon rlth ¡u6gcsü1ng
pFslologlo¿l ad¡ptaülon lc tbet th¡ crpotu¡C üat
only for 3 horn¡ ons3 cvorlr 3 or 4 de¡o.

üotü of ühc ¡üud,lo¡ on thc cffcota of E-
praücd, d,ores of Wpo¡l¡ hrvo u¡cd. d¡lly crlto¡rrro
and, ovon thcn th¡ro 1¡ llttl¡ oloa¡ ovtôrnoc theü
thr phyalologloel olrengcr' lf t¡y, arr ed¿ptl,Yt.
Vaa ld,cnl & Stlohcy (t96t) ruga;cst üh¡t Èhe lcvcl
of lryporla and ühc dtnatloa of c¡oh crltosra. ert
lnDortent verlablcr ln d,cüor:¡l¡tng thr d.ogrcr and'

ôlrootlo¡ of clungcs ooornrlng. Th¡y nvtor
crtd,oaoe rhloh ¡horr th¡t latcnlttqnü rr¡rolue le
6cnarally dclcùcrlou¡ on I nrnbar of orlücrle.
They cuggcet th¡t ln reü¡ crpoecô to 251000 fü. tho
¡orr¡]' orltorls of oonplcüc eoolh¡tl¡¡ülon a¡s nof
lcË. åÈ 1Er000 ft. übo rstult¡ arc lcr¡ oI¡a¡ ouÈ

brrt thcy rug6ctü tbeù oa6 or tro hour telly or-
posur. ray p¡qod.uor aoollretl¡aülon but ühef four
hor¡r¡ ûally tra¡ bccn ¡hora to prod,uoe d,ctcrloretloa.

Thc perüloul¡¡ sohcd,trlc urcd. h¡rc of tlncc
hor¡r¡ oaoo rúGrt 3 or 4 C¡æ ra¡ d,lot¡tod. by tho ro-
qulronoat¡ of ülç c¡¡rcrllclrüel d.crlgn. l{r¡oh of thc
cvlô¡aoc 1¡ tlr Lltcraüurc on tater¡l,ttc¡t .rpotr¡rc
Ëo hyporla la not appllosblc a¡ lt rclato¡ üo ûally
orporrrl. Eo;cver âltl¡nd. & Elstlmn (t951) orl¡o¡od.
ralo ad.utù r¡t¡ to 251000 ft. for four horra GoG
cvcry 1. 2. 9, 5, ? anû 10 deya. Aß tbtr aooll-
latl¡atlon rGasrc th¡y uscd pcrocntagc rcd, ooII
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to toteL r'olulc of blooù (hacratosrlt) enù fotnd,

¡rrofound. olrangca ln tho 1, 2 e 3 day groupe. Aü

3 daua Grllosura tlrc lreelaüoorlü roac frø a oontrol
lcvor at 100 deys of agc o1 4?.5í to 58ft ef t25

days of agc and, lcvollrd' off at 651 af 250 day¡ of
agG. The ohangcc for ono a¡rð tro d.a¡rE rcrG GYen

htghcr but llttlc olrango rat founil la tho 5 and' 7

d¿y grouPg a,nd. nonG rag fowrd' ln tho 10 
'lry 

grouPú

Thc alültr¡d.c uscd, rag hlghcr therr ühnt ln thla
cxpcrlnent buù ühc rcar¡Iüs flt ùogethcr Ülth üIrG

roaulta produocd, ho¡o. EoIcYcr lt raa oloa¡ a3

tbla polnü thaü trora cvld'cnoc raE nccdcô alnoc,

notrlühgtanûlrg thc Âlt¡an aud. Elghnen ¡üudy'

rosplretory Plvslo1oglstc rou1d. not orpeoü

aoolluatlsat!.on olungc¡ to ocot¡¡ r¡alc¡c organlane

rcrÊ e¡poaad. üo rcd.r¡ocd, orygcn for g oon¡lôorablc
proportlon of eaoh dry. Lufü (1961) c.ge Eê|l
ührt clcveüloa of rcd oclla oount e¡ld' oonocntraülon

of hacnoglobla rcqutrc e ¡ln1¡r¡a o1 3l+ üo ll8 hor¡r¡

oonÈlnuous Grpoü¡rc to alüttudcs ovar 101000 ft.
üo booonc of uc¡¡r¡roblc ¡lgnlflo¡noc la ¡an'
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EXPEN,II{BTT 2.

Erlnrlrcnt t rug6ortcû th¡t ¡hdth avolüano.
lo¡,rutng res rcterd.cô by tryporl¿ a¡d' th! rota¡d¡ùlon
Iat ¡¡t aooG}c¡r¡rülng fiUOttoa of orygsa oonOcatæetlon.

A vcry nPl¿ lrlEovtn¡at ln Porfon¡no. ret fotmd.

rmdcr toyctlc þporlr anô ùhl¡ lrprovoncnt gcclrd tll
parÊ ptry¡lologloal. ft e¡¡pcarcd. thet laüchln6 thr
6ronll¡ on t]n brrls of ¡Dontancous ¡huÈtllng bofor¡
a¡y ¡hooE ü¡t crPgrlonood, r¡s of lltùlo valuc ¡

tho rltlr!.¡ GFouP oorrol¡ülon ra¡ mal.l (aa¿ ae6¡ü1vo)
¡¡d, l¡üolrlus qn ütrl¡ bl¡l¡ accrcd' üo offor no eô-
vantagc orst slnpl'c renôclseülo.

G tllc barl¡ of thcrc fld.l¡g¡ anoÈhcr cl¡nrl-
rc¡t ra¡ d.o¡tgnod. to etüctDù roîr illroot boh¡vloural
a¡d. plV¡lologlod t¡¡t of Ëbc rupporoü eooll¡stl-
cattoa cffcot¡.

Van lJ,ere anð 8t!.oh¡cv (196J) er¡tgcat a¡
orlùolrla of oorplcte ¡oollr¡ül¡atlon. r¡lntc¡anoc
of grorth r¡Èa la tha yon¡rt. no ro¿uotLon ln bod.y

rrlght ln ¡Au].te and. no¡r¡l fcrt1llty. fhcy alco
rcvlor thc olrrn6.3 oootwrlng rlüh prolongrd' orpo¡u¡c
üo lVEo¡lr ln rcrDlretory fimotløn' blood Dlotu¡o'

_t7_



138

clroul¡tlon¡ cnd.oorlnc Sland,a and, othcr orge¡r of

ülË bod.y. clu!6or ln all of tllClc 81vc lnforr¡tloa
on aooll¡¡üts¡tlon a¡ ro11 a¡ tbc Ëort ô:lrcot
cvld.cnoc of tnorc¡¡od. srrvlvrl tl¡rca eü lGth¡I
lcvcl¡ of lrypoxl¡. Thc no¡t oononly r¡sod, lnÀt'-
ocs of aoolh¡tlr¡ül0n l¡c ühc voltuC of rcd esll¡
aa e porocntagp of rhol¡ blooê (E¡l¡toorlÈ or
peotod, ColI Vol¡nc - P.G.V. ) enô ühc Oonooatraülon

of hcro6lobln la blood, (Eb). Eeroglobln rltbln
üho roù ocIlt oo¡blaae rlth ory8eD dlffu¡lns lnto
thc blood. frol tho lrrng¡ rnù ¡ot¡ ar ÙhO rsln
lcoÌre¡lgr of oxtgon ürenr¡rcr]t th]or¡Sihout ùhc bodlr.

Ihctcr p¡o1o¡6cd. hylo¡Ia thcrc 1¡ luoreasoð oon-

oontr¡tlo¡ of red ooIls a¡d, thc l¡oroascô hcr€lobln
lnorrasca übc e¡or¡nt of ory8ca telcll np by thc
bl,ood for ary 6lvcn ra3e of blooû flor'

Ven ll.cro gnt Stlohcy (1969 p' 180) polnt

out ühat thc bcncflt üo thc organt¡l of lnoroescd'

rcd, ocII eonocnttatlou 1¡ üheorrtis¡It y qglto s!ß11

thongh ln f¡ot thcrc 1r e tooû ôoal of cvld.cnoc to
chor th¡t lt le ¡ Potcnü faoüor ln lnorcerlns þ-
porta tolcra¡or, Ältla¡¡d rnô HlsÌnân (1951) polnü

out th¡t thc h¡n¡toorlü thcy uccd. 1r only onc of
thc olre¡g.r ooonrrLn8 ln Ìrylo¡l¡¡ lt should' nOt bt

u¡cd. a8 a¡r ovora.ll lndc¡ of aoollr¡üla¡tlon.
P.C.V. and, Eb. ltelr¡¡lt a¡s oe¡rlcd, out rouülaoly ln
ollnloel rcd.lolnc and. toetlng fcollltlss for fhcee

rGt)c r¡d,a av¡llabla üo tho orDcrhcntcr. Thu¡

th¡rc r6erÉ6a rGrG uscü ag 14d.10.1 of roclhaül-
ratlon st aoc thcy are thp rlnglr rort ocnonly wrd'
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rcstuloa and. rcrc aihlnl¡tratlvolt ooaYonlcnt.

Van Ll¡rc and, Stlohcf $963, suggott thsf
laorc¿¡cð or¡tput of adl)an¡J. ltcrold.¡ rlsht bc vory

luoh lnvolvcd ln shortåt.lr ¡iUr¡¡ËlenÈ¡ Ëo l¡¡n¡o¡la'

Tlp ðctcntn¡tlæ of ¡tcrol¿ lcvcl¡ 1r luoh norê

oaplcr th¡¡l P.c.v. tnd. Hb. llhen thc o4¡crllent
. oorratrôcû lt rec ho¡n¿ ült¡t tlr¡c ûotorrl¡¡ülon¡
rould. bc oætllcû ouù and. ple¡n¡ rec crtraotcð for
ttrl¡ PufPo¡3. FOf tcohls{ ¡lta¡ont ühc nce¡ll¡rt-

rcata ooulù not bo oa¡rlað, out and. lo llo fi¡rther
leaülo¡ of ttrrn rlIL bc r¡d.¡ la the rt¡rott '

Plv¡1o1og1o81eoo].tr¡tl¡rttonra'sug8catcd'
to c¡plalD rly ühc troup alret¡ Ùllüod' ¿¡ 9fr OZ

(oryucn) alld bGtücr ttraa e Sroup tr¡lncd ln nor"n¡I

¿1r prlo¡ to tcstl¡g at 9f. Íhe ¡cthod, u¡od' ls
aot ¡ good, nothod, of ô¡noa¡tratlug ¡ooltlotl¡atlon
by brbeytoÛal rcalrrlct. lftrÜ¡ nt¡ Ücr'ô tc¡toù
on thc raoollr¡tls¿tlon t¡¡trr 1.o¡ otl d,st 6t

dlffcront grouPt of reta not only baif üfftrlngl
crtlc¡rltnoc of !¡¡rl¡o¡le. thcy rcro afuo aü d'lfforenü
lcvols of proflol.enoy aü ¡huütlc evold¡noo, ühough

th. altfferrÈoct üGrc noü 6roet. If tbrc had'

brcn no ¡oolh¡tl¡aüt on. oa d"a¡ ó rhen all groupe

ror'a ücsücd, at gfi oe, t.llre 21fi oa gFouD rould' havc

bccu es good, r¡ thc al rnd prob*bly ¡orcrh¡ù battcr.
rn feot 1ü t¡ ùIffloult to qr¡otfy rlrnt rould, bc

ühc se¡c lf ths rlu1l try?othc¡l¡r ra¡ t¡ucr l.c.
lf ühcrc rcrro no eoolh¡tl¡atlon. å¡ e roeult
any süetl¡tloal ücrt of ths nu1l lyl¡othc¡l9 1¡

ûlfflou1t lf aot L¡rpo¡¡lblc. To trT üo qToroolG
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thcsc problor,¡ of d.lfforontlel crpolr¡r'8 üo lvPo¡lr
bclns d¡qô rrp rlÈh d,lf,fcrlag lovcl¡ of ¡tü¿ln¡ont
la ¡vold,anoo, 2 c-tl8 t¡ìouPt IGI¡G uscd' ln th!'e

crpcrhcnü lu rûd.tËloa to tho lr Sroup¡ trcctcd, a¡

ln c¡prrllcnt 1.

ñc of tþ¡c crÈre troup¡ res crl)o¡cd' fo gfr

O, for 5 d¡yr rlth tþ ¡aro lntrrYal of 3'b il¡y¡
botroc¡ caoh üc¡ttrg d¿y but rtr. 81vcn no aYol-

d¡aoc tretnl¡s. a eonËroI troqp fGr. cxPorcd. to
LLfr OZ rnôcr ¡ clllle¡ rrßtnc rlüh no üralalnt.
rt hed' bcca latcrÅcd' thst ib 9l oa SlouP ¡hould'

be glvoa ¿volt¡noo tr¡l'nlng 8ü gl OZ afÙor thlr 5

d¡y¡. EotcYlr, thc reü¡ r¡pceürûly tcdad. ¡t 9l
shorcd, no c15n of lca¡atng thc rvolû¡noc¡ 1.ô. ühc

¡ürc¡¡ re¡ to toYcl.r¡ at üo regl any l¡prOYstcat.
Aooorülng1y tho ortra hypo¡l¡ trouD ran glvcn
¡vold¡noe traluln8 at t1fi OZ ou dry ó. The oontrol
grol¡p rcrc tcsürd. la nona'l slr on d¡Y 6. I¡ tlrl¡
rcy orùlpgæ¡I aoulnrlron¡ ooulil' bc lailc botreon
(a) avol4anqoc perfon¡noc et 1rÉ anù zLl oZ aîA
(b) ¡votd¡aoc pcrfo:ranoo rlüh and' rlthout Inlor
GrIroür¡G tO thc rcspcotlvG gar cnvlro¡¡ront¡ ln thc
tc¡tlng olra¡bor.

t¡ la E¡¡crllcnt 1 th' othor 4 grouP¡ ÜGr'l

tc¡tod. oa ehuttJ-c avolûuoo aù thotr rogPcotlvo Ot

sonoontr¡tlæ¡ olloG Gvcry !¡ ¡l¡p lot 5 to¡ülng
scs¡loas th¡¡l aI[ tc¡tcd. ouoc ¡ü ühc te¡rc lovc1 of
h¡nlorla. In thl¡ erpcrl,rcnt Ëh¡y rclG ¡11 tcatcô
aü 13fr (not gl aZ ¡s 1¡ Erporlrent 1) ¡1noc Èhl¡
].aütcr l¡vc1 ¡ocncd. Ill¡ly to ¡uPlnerl all avotd¡noc
and lo¡vc alL groupa oqu¡,Uy ¡toor.
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InE¡Porbcnttltra!arrprlrlnghorllËtlo
hprlred. tctG tho 1?f ¡nû 13f Grou¡'3 ' lhc Èa¡I üo

bc l'oanrcd, 1¡ qutüc e rlrpb onc rhloh oen bc

lcera¡d. to c ortttrlon of 8/10 avotd¡noor ln tO-íO

ürl¡ls. It rar thouelrü üb.t thc lntc¡l¡d,lstc
lcvela of hyBo¡le dght ¡hor rorc cffoot rlüh a

rorc ðIfflculü tat!. âooonaltnaly la thÐ 4 ß¡rou¡tt

of 6 rets rcpcatcdly glvon avoldenoc tral'nlngt 3

ÍrlG tc¡tcd. oa thc Grly üa¡k ¡c ln Ër¡rrlrcnü 1

!ü¿ 3 rorlr toatod oll ¡ lo!. dlfflorùt verlant of

thc galo ùa¡L.

ErgqAYolùf¡üct.Ih'raralagIlghtra¡11üf,or10
tGooadr ¡nd. tlrrn tho erldL floor olcoÈrlflcû. Tl¡o

shook ra¡ llft on for 10 rooouôr rnlcc¡ tho r¡f
crs¡pcd. üo tlu rn¡hoolcd. oq¡¡a¡trcnt l,n rlr!.oh orsc

thc llghÈ anû rlrool ü.rc tEãG'l off . ff th'
anlr¡l ran üo th¡ lafo oape¡tlo¡ù ¡lEllng tbc 10

¡ooond.g ra*alng pcrlod. th¡n th¡ llght ra; tuaðla-
tcly tr¡¡}lred. off, glvln8 lnrd,latG rcltrfoÎoo¡ottt.

DLflloult avol,d¡noo. Thc re¡nl,nc llght oeto ot¡

for 3 rcooad¡ . ? ægoEd.t ¡fÞcr üho llsht rcut off
ttr ¡hoots rar turncd, oa and. lqfb on for 10 ¡ooont¡

e¡ Ia ühr c¡st avolü¡¡ocr vcly fer avoldr¡oæ
Ícllt r¡ôc !n thc ! loooaa¡ raraln8 nGlaoô ro lf a

rat ûtd ru¡ to thc ¡afc oorl¡artl.uÈ tbl¡c ïet no

l-¡oilLetc rallrfolqocrcÚ of thc rclovrl of tt¡¡ llgË.

In thc 2 groW¡ cxporcd, Ëo tho crlnrl'roat¡I
¡ot-üp rlth no evoldrnor t¡¡lnln6 for 5 d¡ü¡.
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trslnlng; on tlË 6t¡ A.ry res o¡ th¡ eesy evolôanoc

fæalllaüt¡lnoc].ltülcobr¡el¡lnb.havlornla
ôotcotabl.e ln e l1n61o aLt of to¡Ëlng ln thc

dlfftoulü talts.

96 trrta rcrra rand'cly as¡l6r'¿ to onc of 6

cquel r1=oð tforyt. 4 O, oonocatratton¡ rarG u¡cô r

2tú, I?1, ttfr eú' gft- Eaoh of tho ll SrouP¡ re¡
glvcn avoldsnoG tralnln6 at thc talc O, ooaocn-

ür¡tlæ or 5 ooo¿¡t onl rtth t ?4 d¡t lntcrval
Þctrccn scr¡løltl. Âfbcr thl¡ ¡11 Srgupa rc¡¡l
tc¡toil o¡roo et tJfl or. of thG othcr 2 grorrp¡

onc rat oxl¡o¡cd' to gfi oA for 6 ¡¡s¡1on3 rlth fhc

auG lntsrvel bctro¡¡ cc¡¡lon¡ but r¡r ;lvca no

avold¡nsc tr¡lnl¡g r¡nüil ths 6th sllllø' thc
othor gxoup ra¡ ¡trllrrly rrPor¡ð no 2l.É oA üd'
glvon no avold¡no¡ tl¡tn!.$ for 5 t¿y¡ and, t¡¡lnrdl
ousG m thc 6ttr ü¡Y.

In ühc tr 8FouDt Slvcn ¡rPcsÈcù evold¡¡oc

trelrrn8 3 ¡etr rGre trelnod' oD an G¡tt evold'¡noc

t¡sl antl 3 tral¡oil oû e lolìr tlffloulü vrraloa sf
üh¡ ¡are 6cncrel tasl. In th; 2 6aouDt tlvo¡ o¡o

tl,ay of avold¡uoo üralalut afücr 5 d¡f¡ lrc'crllottrt
rll çrrrrelÊ rcß3 tralneû on tlrg Gart ¡YOLd¡nco.

I¡eltgFoul'tglvcnr¡Iratcûtortln8¡nl¡elrrcr'l
tcstc¿ tn ütp 3.¡c srilo¡ m caob tc¡tlnc ¡¡lslon.

a
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Aooa¡¡tu¡,& Proocùr¡ro.

lthc aPparatul rar üho raro rc ln E¡pcrhcuü 1.

fhc ratr rcls PrG-tr¡l¡cd, ln nonal. alr to
aohlcvo I ¡uooo¡clvc ctgalrcs fÞol tho 0.2¡ÊA ¡hoo!
rlth Do üarnlng 8lvca of 1ü¡ onset. In ühe avol-
danoc üretnlng ln thc va¡lor¡¡ Oa oonoontretlons cll
6 rat¡ rGrc tc¡tcû ln a alnglc ecc¡lon Leltlng 3

hourc. Eaoh rat ras plaooô ln ühc tc¡ülng box and.

ellorcd. 5 elnutc¡ rc¡ü. 10 aVOld¡nOC trl¡Ig rcrc
ühca rrnr rlth sn lntor-trlal tnüorveL of 90 ¡coond,g.

Ihc rat rae thcn rctU.nod. to ltc roÈelnln8 oagc anù

enother rrt pl¡scd. ln ühc üortln5 bor. 4nllal¡ to
bc t¡elncd, on c¡¡t anô ôlfflor¡lt tvold¡noe (aec

abovo) rcrc altanr¡ücd. la a stnglc ¡c¡¡lon and'

an1l¡14 rcrG tralncd. ln ühc tarc ord.Gr on e].l
tcatln8 lot8loDt. Tho Sroupt gtv¡n ao evold,rnoo

trelnlng rcrc ¡lrplf llft ln thctr reüalnlng oagp3

ln thc ¡calcd. bag for I houn thoa roloYcd, end.

rcturacd. üo thclr holo oagct.

For thc phyelolo;lod loa¡r¡¡oleat¡ e blood'

¡a¡plc r¿¡ d¡arn fræ c¡oh rat 10 d'ey¡ boforc tho
bc8tnnlrtt of tho flr¡t Èr¡t s¡s¡lon. 0. ji.l. of
blood. per 100 g!t. boôt rGlght ra¡ d¡arn by oard.leo

prmeùuro urlng a 25 geuto ¡rcûlo. ThC anse¡ÙhG¡lo

agont lag othcr. The tlp of thc ¡¡lpllng ncrd'Ic
ras aLlPl¡od" ln hoDarln and' ¡anplct rGrE drarn and'

lucd.laüoly Plaocô la rarple bÈtlo¡ oonfalnlag
8.D.1.¡l,. ¿¡ ¡nül-ooagutant. E¡c¡aÈologleal
rcaar¡tcl.nü¡ rcrc oa¡rloð out by th¡ ataff of Tlr
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In¡tltr¡üc of l{od.lo¡I anô Vctcrlnary 9olcnos.
Paolcd. oo11 volrnc rar d,ctcrrlncd, by ¡plnnlng ae¡plce
ln a rloro-hecnaüoorlt ocntrlfr¡go ¡t 121000 !rp'I.
for 5 rlnr¡tc¡. Eaclr¡globln oonocnür¡tlon Ü81 LGa-

su¡od, by üho oly-¡¡¡""o51obla ncthod., u¡lng ¡
Ihloa¡ 1300.

At ühc cnd. of thc cxl¡crlrc¡lt (28 d'¡y¡ lator)
a la¡gcr quaaütty of b].ood ra¡ cxür¡otcd' by ühc aan¡

leühod. anil. h¡cnrtolqlorl d,ctonln¡tlon¡ pcrfoncd'
es ln the prcfcst.

BLooô ¡a¡p1c¡ ln prc antl porü to¡t rcnt
d¡eml boürcca 9 anô 10.30 tol¡ ¡nd h¡oratolorgt'o¡l
dctcnln¡tlon¡ and, plast¡ crGraotloil cqPÌcücð by

11.30 B.L. on ühc setc ûey.

Experhcatal Sublooüc.

Epcrllcntal rubJcoüe rcrc 36 lelo alblno
rat¡ fÌø ths ll¡jlvtr¡lüy rat oolony. Boalt rolShfa
rangod. ffm 27O Eo JTO gs. TlË rata rol. hou¡od,

2 to e o¡gc ¡¡d hcld ln th¡ leborctony for fou¡
roctse prlor to thc corr¡nocrcnt of thc c¡pcrh¡at
and ôrslrg thla tllo th¡y r.rG hrnùIcd, ooo¡slo¡Ily.

Rerultr.

Elg¡n¡ ?.1 ehore thc lcan nubcr of lvold¡noc¡
pcr d¡y per groulr oî 3 raùr rhloh rcrc ür¡'alnod ln the
.ast evoldenoc proood.rrc. It orn bc tocn th¡ù tlË
gaoup ln aonal elr is ¡hll¡¡ to that ln ¡rlrrhcnt 1
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buü thet thc lvpo¡le groupl scGr ¡or'¡ effcotcd ln
cr¡rorbcnt 2. In p¡¡tlor¡l¡r ?-lrrc 9ß SrouP fcl1cd'
to lnFroçc thclr lnltlel poor ¡rcrforlrnoc. Elgurc

?.L ¡I¡o glvcr tho d¡ta on thc r¡t¡ ü¡cücð on übo

dlffloult eYolüanoc. ConDarl¡oa of crtJr ¡nd, d,jlf-

floult taal¡ lndlo¡üc¡ ùh¡t ùhcr¡ 1¡ no ol¡er
cvld,cnoo üh¡t rlth ühc lorc d.lffloult t¡¡I ùhc

lntcncðtatc lcvcls of lryporle ¡hor ro¡lrÊ d,¡torlo-
retlon¡ ühc 1?l group ürt ßGtlcralLy cuPerlor to
tho omtrolg buü üho porforranoo of thc 13fr SrouP
ret nor¡¡Êr üo that of ttrs 9É er¡oup th¡n It ra¡ 1n

tbo casy ta¡I.
Hlrcn ¡1I thc ratl ü.to Ècaùed st 1')S o2t

aftar 5 ala¡¡ tc¡ttng ¡t thclr rcrPcoülvc Oe GoDoGD-

tratlon¡, thc prcvlourly tryporlo tr€uD¡ rc¡t not.
¡¡ ln El¡crlront 1, cuport or üo th¡ oontrol¡. Xn

tho o¡sy ta¡I thc rcvcr¡e 1¡ t¡ur rhll¡Ù ln üÌp
ôlffloult t¡el thcr¡ 1¡ no dllffcr¡noc (Ptgr¡rc 7.2r.

A loro ûlrrot bctr¡vlorr¡I tc¡t of aoolh¡tl-
eetlon 1¡ po¡¡lbIo lnd,cpond,cnt of trelnlng; ¡t th¡
üesI. T¡bl. ?.L ¡hora tho roen rvoldanoe porfor-
¡anoo of rat¡ on thclr flrat det of tralnlng on c¡¡y
avold¡noo at 2Ií ot tgfr OZ td.ct tro oond'ltlon¡ ¡-
(1) trclnl.ng oa the flraÈ ilay of crltosrac to thc

ar¡rrhcnüal altu¡tlon.
(2) tralnlng afüor 5 ôrys ln thc ortnrhonüa]-

¡lür¡af 1on.
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TATIT,E ?.7

üEÄT NT'}IBEE OT AVOIDAICES q{ TEE EÀsT TâSË

Er zrt ÄID 13Í 02 rrtH $tD rlÍEollr 5 DtrE

PBE.EXPGTT'RE TO TflE ETPEBIIIÍENTTL

$IIUå:ITON.

ztl 02
(l[on¡I A1r)

Trctln6 oa lct drY

(r-3)
4.0

1.0

Tcatlng efùcr 5
d.¡y¡ prG-orPo3l¡¡o

(N=6)

o.6

2.0t|fl oz

åt L9l l'.}rc Sroup 8lvra $lo-orpo¡r¡ro 1¡

allghüIy Eul¡crtor. At 21f, tlrø tToqp 6tvln Drc-

Grlrorr¡ro 1¡ ruoh rcrtc. rhleh 1¡ a roat blzarrc
rc¡nlt. T¡b1c L.9.L6 of ühc Stetl¡tloal {pprnd'l¡
shora üh¡ aaelyale of v¡¡la¡ao otr thl¡ d,at¿. Thc

lntcractloa of oxtEoD lcvcl auô ûeyl of e¡cpo¡ue lr¡g

a probebllltY of lcgr th¡ 51.

Ptgtrc ?.1 ¿lr¡t¡ thc tolra oh¡¡t¡ tn Paetsoð

cclI Yolunc and Ha¡rOglobln oo¡rocnÈraülon frol pre-

ta¡t üo pott-tc¡t la thc l+ gfouX¡¡ glveu lcpcateil
¡vold,anoc üralnlng. Thc oontrol grou¡¡ ¡hor llÈtlc
olrangc br¡ü ührrc le e pro8E¡c¡rlvo inorca¡c abovo

pro-têrt lcvol ln tÌæ tGvollÊr ùC8il]CC¡ Of lry¡lorle.

lhc c-tcnt of th¡ t¡r¡¡ cffcot ¡¡y bc sr¡llcr th.n
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P.C,Y
6 m¡¡
+ 0.16

+ 2.6

Hb.
6 Hyc 1 Xht
+ 1.1 - 2.6

+ 7.0 + 2.0

th¡È tnülo¡tcd lll ths¡c relplcc clnoc 2 ratc (one

at I3l ,A oac rt gl oZ) bed' YÇrt lor P.C.V. anil

Hb. ln thc flr¡t c¡¡Plc tatr¡a Èhor¡Sh tn th¡ potü-
oxporlrcnüal calplc ttrry üG¡¡ Yor¡r ¡hll¡r to ùho

rc¡t of üblr sfoulr3. 81¡s¡ tlrls rr¡ trnc of
both P.C.V. a¡ô Eb. 1ü 1¡ u]'llsly th¡t tlr loil
prc-tcst lcYcl üat a toOhnlo¡l cÍrgr Of lo¡¡r¡rol¡Aü.
Stetl¡tlo¡l ¡naltal¡ rovcel¡ tþ¡ü thc llac¡¡ trcnd.

of lnorc¡slng P.C.V. and. [b. rlth lAArGaAlng hylo¡le
h¡¡ a B,roÈablll.üy of h¡c ühn 1Ol (c¡o frbb A.r.L?r.

lrb1c ? .2 tlaløl ùhc lo¡¡!' olrangc ln P. C.V. end'

H'b. for anlr¡þ rho rt¡lt glrrn 6.G t3¡alOU Of ¡Yo!-
d,¡noe tr¡lalng æ d,ar 6 afücr 5 ô¡f¡ orpoturc fo 2ll
anð 9É Oe. For oouDarlao d¡tl ar¡ lnol.d'cd' frü
Ftgurc ?.4 of üho¡c an1¡sl¡ rbo lcro 6lvcn rcpcetcd
evoldanoo ür¡1aln6 la thc ¡uc t¡¡ onYlroulonü¡.

laBr.E 7.2

üEÂil CEAI{GE II{ PACKED CE[,L YOLTilE (P.C.V.)

AfI PEBCE$ITFE OF TOTTL BI,oOD VOLTilE åIID

HArærOBIl{ (nu¡ af¡ PmcE[IT¡cE or NoB]lAL

cRonPs Nr zLfr ¿nù 9l Oe ïITE OlfE OB

SIX DATS OF AVOIDTilCE TBÀIITINC

i Det

- t.9
+ 0.5
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I{oü only cfo }ryporlo anlr¡I¡ ¡hor a trt6h5 rcd' oclI
Oount br¡t ro too d,o ¡nt¡el¡ rlp rnd.crcnù ro¡neücð

Evold¡noe tral¡lng clthcr ln h¡pod.r otl ln aonr¡l
elr. Tablc 4.3.18 ¡hos thot ln P.C.V. for ôlf-
forcnoc ln O, oonecntr¡tlæ Blobablllty 1¡ lcs¡
ühen 1Í rh¡rces ¿lffc¡tao.t 1n rnotmü of trelnln6
and, tt'!Ê lnteraotlon of tlrl¡ rlüh o, oonoeutrrülon

fall Ju¡¡ ahort of 51. In Eb. tho O, oolorntratton
e¡d, alor¡nü of trolnlag h¡vo a Pt\obabtllty of I¡¡¡
trün 5É lcvcl but t}Ë tatcreoüton 1¡ nr;Itg;lblo.

Iu th¡ 6 enl!Âll tlvrn npætcd evold¡¡oc
tr¡tnlng 3 rcñt tætcü æ thc .rsy ¡voldanoo and.

3 on th¡ rorc ülfftorrtt ttlk. fa¡pcotlon of
El.gurc ?.1 Ehorl thrt tlro ¡al¡¡I¡ tlflatô on tbc
erry t¡ßL ln Elnoral. üool forcr ¡hooL¡. 8l6uo
?.ll rlrorr thrt !n 6¡n¡ra1 ¡¡L-¡81¡ üralncü on tlrr
rorc ûlftlorrlt t¡¡Ë (1.r. rlth lona ¡hool¡) lhq
e hl8h¡r P.C.V. c¡oopt ln ttr 9f group. Eolcver.
ta thle glìotrp ühr unbrr of rhoot¡ trlcn ln ülffl-
onlt anð oasy ta¡Ec rrt subtt¡ntt¡llt thc ¡e¡rc er

ühsr¡ ra¡ IlttIo avolûanoc ln ¡t'tb¡r. Thla

sügec¡tc ùhrt th¡ lnoroaso ln P.C'V. ¡nd' Hb. ß
a rc¡ult of rrPo¡tcd tc¡tlng r¡y þe ¿ rc¡ulü of
thc rhooL lrolvrô.

Tlprc t¡ ¡ü111 oæ ottur plror of cvtðcnoc

øa t[ç rtrttülonthtp of ehool to haon¡tolEglo¡I
olr¡ntor. Rlgrno ?.5 s}p¡s¡ tb¡t rtÈhln a rlngllc
3 hou ûrltlng tomlm thcre 1¡ pronouocil tead,raoy
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foravold'ânocpcrfonanoctobcPoorcratthoand
of üho ao¡alon ¡¡ ln c¡x¡erlrcnt 1. Thc cffcot 1¡

torG ¡erloû than tn crPcrleont t tlaoc c¡oh r¡t
rar üostod. tt ühc genc ü1!r rlühln ceoh gssslon

anô tlnc offcot¡ ooulû rpllc rlpf !'n a ray that
rould. noü ooor¡r la c¡Pcrlro¡t 1, rhcrc tl¡l¡ cffcOt
rsc oEl!¡ rGan on d¡y 1. If thG nrnbcr of rhool¡
rcoclvod. lnsrcaaa¡ th¡ rcd. oclla ln th¡ bÌooû thon

lt rould, bc crpcoüeô tb¡t e¡l,lal¡ to¡tcd. I¡tc I'n a

a¡s¡lon choulô lrarc c lr16hæ P.C.V. e[ô Eb' on thc

Dotù tost e¡ oo*ltlìlù to ¡rrc-tcrü. Elgurct ?'6
snif?.?ahorth¡ùühlEtsnotolc¡¡ltahorn'Iü
ls truc thrü a oohcr.at ürrnd, ls rorc aPI¡e3Gnt ln
thc oa:y taÈ la rhtoh thcrc 1¡ s ldrc la¡Iod'
t¡cnð ln thc bcb¡vloural ü¡ü¡.

Dt¡ousaloa.

-

thc ¡eln alr of thlg orlnrlrcnt re¡ to
o¡a¡lno tb¡ ¡uggGstloa üh¡t lntrrrtttoat cIltosurG

trypo¡l¡ prod.uooô toLG ilcgrco of aoollrrülsetlon.
TIrl¡ ar€tsc¡tlon ¡snotc Èü e ftnðlug ln cr¡rcrl-
ncnt 1 theü anlral¡ ùcrËcû for flYc ôaya ln hyl¡orle

r.¡¡o EoIr¡ rusoc¡sfi¡l ln avold.enoc th¡¡ othcr ¡nlrelc
üc¡t¡ô et thc telü lcvc! of byl¡orla rho hld, ¡¡rc-
vlou¡ly auffcrod lacscr ûcErces of hnlorla' In
tlrl¡ crPcrllont ao tu.Gh rc¡ult r¡r founù ¡ the
rnlr¿l¡ rho hail tlp bc¡¡cflt of ]¡aralng thc gvold¡noe

proocd,rso ¡t lrlglpr oI¡rton lcvclc, ooatlnucd, to ¡hoÜ

thclr tullorlorlüy rhon ücateô ln the styc¡lr¡r lcvcll
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oftryPotta.Á¡re'Pol¡ürd,ouùlDühclntrod'tto.
tlon, Èt¡l¡ Proocd'uc laYolvc¡ d'lffloulülca ln ¡
d.lrcot ùcct of tho null trypothcrlc of rno aoolllÊ-
t1¡at10n offoctcr but ¡t111 thc faot lÜn¡lne th¡t
ühs ro¡ults rclc not lllo thoge ln c:¡nrl¡cnt 1.

I¡thcnot'tûlrcottc¡tofeool'llr¡tlaatlon
ln tbc bClravloural [ee¡ul'Û8. ühc Slol¡p rlth ¡l¡
daye frcc Grltotl¡lG to 9fi O, ral allghtly bcütcr ln
thelr f,lilt il¡y of evol no¡ ür¡1n1r8 sr L3fr ttr8n

ühc gronp üe¡tod. m thclr flr¡t d¡v of crpornrr fo
t3l oZ. Tha d.lffercnoo, though el.lght' la ovlôcaoc

ln faior¡r of eoottrsül¡rülon but ühc oonParlaon ls
vlülaùcd, by th lncrPltoablt poon ¡nrfonaaoo of

frc ¿LF OA tpoup glvcn tll dsyl p¡rt-e{poslgrc ool-
parcð to thc êFouP ücsüsd on thrlr flret d¡¡ ln fhc

tcat ohalbcr¡. It roulû be raah to lnüerprct tho¡c

rcgults ec glrtug ovtdlnoa of aoallr¡tlcatlon r¡nlc¡¡

satltfaotory erplaaetlæ oan bc fotnd, for th: poor

pcrf onanoG of ülro ¡nc-c¡I¡ogcd. ao¡r¿l alr group.

llo vcry oqcuü cxPl¡nqtlon oan bc founð eud' ¡o thc

oonolu¡loa d¡arn tïo üb¡ bch¡vlor¡ral tectlrS la
thet thorc 1l not nuoh oonvlnolng orld'cnco of

¡oolh¡tlratlon.
EorcYcrlnthch¡cr¡tologloald¡tathcrcl¡

strong cvtôsncc th¡t sIltosrat to lato¡ulütcat
hyporla proùuood, olra¡gor rbloh rould. bc lnÀloetlons
of eoolln¿üleatloa. Th¡ nced' to o¡¡dno tb Dhy-

rlologloal olraugcs rat tr¡ggcrted by tha bch¡vlot¡tel
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ovLd.cnoc of cflrctllcnt 1 anû thc cb¡ntc¡ obÚGrGd,

hcrc ert lD tlp d.lrootlon orpcotcd' oa ühc bcsl¡ of
ùboec rosul.tt. It rhould' b¡ ranlbcrod' horovcr
ttut no þthevloru¡al ovtd.cnso of aoollr¡tlr¡tt oa rer
fornô ln tho re¡G anl¡eIr ar 3hot3d, tho prcdlotcal
pltyclolæloal olr¡¡ttet. Thl¡ l.rol of egrccloat
bctrecn p¡toho]-ogloel ad plV¡tologloal lGùaurç¡
1¡ not uugual (fcty L9621 blÛ 1ü ¡alc¡ ühc ov1-
d,cnoc of aoolh¡tls¡tion lcs¡ oogcnt and th¡ oolt-

oluslon üheÈ ¡uob en cffcot ooourt tolorh¡t loro
tcnüeülvc.

It 1r olcar thaü thc rat¡ tn orPcrllcnt 2

rcna lo¡c affcotcd, E ttypoxl¡ tbsn tho¡o la cx¡nr!-
uonË 1. ûl û¡y 1 thc 13É sroup of orDerlnent 2
avold'cd' fa¡ Lo¡s than th¡ oolp¡r¿brc gi?ouP ln tbr
flr¡t cxllcrll¡nt. Tho lfl tcrc lntütilly tl Poor
¡¡ ln c-Iprl¡cnt I but fdl to chor any llnü of
lrfqrcnont rlth rclnrtod, t¡¡tlnß. llhc ooaürol
groups ln tho tro c¡porLrcntc r.¡c vcry ¡lrlIa¡ la
thclr evoldanso pcrforr¡enoc ao thc Doo¡cr Perlo¡¡no¡
tn tha s¡oo¡rd, crporhsnt lc not slËPly a contcqr¡¡roG

of physloel ðleabltlty ln ühc oerûlao Ptmotrnc rhloh
la¡ u¡sd,.

At ùlt ül¡c lt ra¡ tltowht thet üho ¡roorer
pcrfo¡:nanoc of lVpo¡l¡ of tha ratc ln orpcrlrcnÙ 2

oould, be ih¡o to aa âD¡.Lla fror ¡

(e) dlrarlng of blood. ln thc prc-toctr anVor
(b) trpelrcû rc¡plretory finotlon oontcqucat of

tho usc of, cühcr ¡¡esth.tlo ln drarlng ülr relplos.
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Sub¡cqucnü crl¡ertronÈetlon lhoÜcd' Èhaü üh'
raùs ln orpcrlrcnü 1 rc¡r s¡ocPtton¡Ily gooil' ln
thctr tolcr¡noc of, h¡rpo¡la a¡d, tho ¡rrfonrnec of
thc reü¡ ln crlprhrnt 2 r;¡¡s only al"lghtly Pooær
thân oth¡r tloupt tcst.û rltbout Prior drarlng of
blooô. Ecuoo æc or both of ühcrc feotor¡ ll6ht
h¡vc b¡cn oporetlvc buü olea¡ly üh¡ lerga d.lffcrcnoca
bctrccn th ¡ffcott of ttyport e ln erP,rrllcat¡ 1 ¡¡ù
2 ornnoü bc atürlbrÛcd. roLcl'y to Ùhcr.

Furthcr cxrrlnatlon 1r ¡ccûrd' of Ùhc t[f,$oa-
tlon üh¡t rat¡ of 6cncreü1or[ of rcô aell¡ (Esro-

¡lolcrlr) f¡ lnorca¡od, by evold^rnoc ùralntng anil lorc
rll,rrotly Þy thc olrotrlo ¡lrool tlrl¡ cntalls; . l{lelc
(1958) augtoEtr that h¡nopoletGe cln bo cnhanord' by

rtl¡ul¡tloa of thc ad¡cnal so¡tcr by A.C.f .H. Tb
¡t¡cas of ¡hooh 1¡ lllrly to ¡tlrnl¡to thc adrcnâ'l

oortct. â¡ong Ùho ruþctanoca rclo¡¡¡d, aftcr ¡ucb
¡tlrul¡tton roulat bt onc rlrioh rould rt1nul'¡tc
tmopolo¡tl r1rotü, ¡c a by-¡rroôuot of tbc gcnæa1

aotlvatlon.
fhorc l¡ onc PotnË on rblob thc cvldcnoc of

laorce¡cdl hcropolc¡t¡ rtth ¡lroo! la lc¡c oogcnü thrn
úShü ¡DIX¡et. Ia ùh¡ tro Sroqn crlrosod, ¡o 9F

orygca rlth ¡¡ð rltlrouü üralnlng thc P.g.V. l¡rd'

Huoglobln are hlghor la th¡ forrcr o¡gGr l.G. ln
tho¡c anlr¡I¡ rho rhocltd. on .vlrlr Grltoaurc. TlrC

rr¡c 1¡ ünrc of ühc 21fi o¡¡:eon trouP¡ but ln ühl¡
erúc tb¡ gfoup glvon no shocl alao rcrre not erl¡oacd.

¡o Lgl or¡r8c¡r for oac d¡y prlor üo ühc fl¡ß]. blood.



-Lii-

¡anplc¡ brtns dratra. a¡.c 2ll €group glvca rcpceÈcd'

¡bool¡ rcrc Blvcn ono ¡uoh oI¡tosurc þo t3l Ot tho iler
beforc thc flael blooil cerPlcc lcrG d.rarÊ. If
lnorcagcd. P.C.V. o¡n ooou rtüÌrla hous ea a rcault
of rcd,uoülon ln plc¡r¡ volrnc (uoÈ hcroPotoel¡ )

(vaa Llcro ¿È gtlolnct. L963. p. 951, thcn thc ltlghor

P.C.V. of, t/Irc 2Ifi grorD glvcn rcpceücd' ¡hool¡ úehü
¡¡oü bc ¡8 e ro¡r1ü of ¡hooft elono as th¡ tro¿¡, tlvcn
ropcetoû shool a!¡o hail onr orp.rlctroc of l¡n¡o¡!¡.
In the 9f efoupc thÊrc tl no ¡uoh oonfotmdl¡g of
chool axl¡orl¡noo and. Ìry?o¡le end hæc thc grouP

gtvcn ral¡c¡tcd, ¡hook¡ d.o¡¡ lhor lrlgher F"C.Y.

apparcntly e¡ r oonooltaut of rolnaücd, crportcuoc
of rhooI.

ft roulð aPpce! tb¡t ¡lrool' ¡lono Droðuocû hlghor
rcd, or11 volrnc buü oloa¡ly rgrs ¡vlôonor ror¡1.d, bo

nccd.cd üo ol¡rlfy thc ¡vldcnoe gtven htro.



CE^TETEB VIII
EXPERIIIETW 3

The oxpcrùrcnt do¡orlbcil hcrc ta¡ ån' cütcupË

üo clartfy arrù üldy up a nrnbol of pot¡¡ü¡ arl¡ln8
or¡t of ühc tro prcvlou¡ c¡PcrlrcnÈt. Tltl¡ lnvolvod'

a plcoo.aorl ¡pDro¡oh rlth e ¡crlc¡ of dlsorrtc and,

oftcn ¡ot rcl] oonnootcü O6parlgone. À rtruary rtll
bs glvrn of ühc qu¡¡tlons o¡ rhloh lnfor:¡¡tlon r¡¡
ühor¡ght to br nlod,cû.

1. It appoarcd ttrst tht drillng of blsoð ¡¡lP]-cs
bcforc ühr cz¡rcrSoat an/or tho u¡c of cthcr ¡¡
u tlractthotlo ùo d.o thl¡ lay hsvr c¡eoorbctcd.

thc cffcoüe of trypxte anü lay hrvo lasLcð ühc

protaottvo cffrots of prolongcd c¡Posrsc tô
h¡4lorla.

2. In cr¡rcrl¡cnt 1 r¡t¡ ùCrtcd. leter la thc tluco
hor¡r ¡o¡¡lon m ûey 1 Ìuô bcc¡ poolcr et avol-
e¡noG lcarntng. Thll cffcot rel nora olcarly
thorm tluor¡ghout ¡-I¡crlnônü 2 rhcrr anlnEl¡ rGlc
alrayr tc¡tcd. ln thc stro or{'rr on caoh day of
tc¡ülrg. fhloh Ùtrr cff,eetc ücnitcð to pllc up

ln a rey rhloh re¡ obscraGd' ln c-¡nrl'nont 1

rhcrc ùhc or{,or of to¡tlug rat shnngcd' d'ally.
lfo oloa¡ cxplaaeüloa ooulô bê tlvcn for tbls
phcnononon but lt r¡¡ olcl¡þ not en cffcat of
hJrl¡orl¡,

- L54
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t. llp d.lroot tcst of eooLb¡tl¡atloa ¡cm¡d'

u¡¡aùtlfaotory. lht¡ ln¡olved, üc¡t1n8 r¡t¡ ln
lrypo¡l¡ on avold¡¿oo lca¡rlng rlütr a¡ð rlühoÉ
prlor arltoslr to lvPo¡la. ¡Dart tìæ tn$$o!-

tloa¡ th¡ù ¡hooË anô lryBorle llght Inoðuoo

bctücraooll¡¿ùl¡atlonth8¡lrypo¡!.a¡.loncuot
cnouBh d¡tc ooutit bo get!Ërcü' ln a ¡lnglc d¡y

of taEtt¡C aÂoquetoly üo d,tfforcntlatc cr¡rorl-
rc¡¡tal Stoups oa b¡h¡vlorra1 tc¡tuìlt "

+. rho augga¡tlo¡ th¡t ¡hooÈ alo¡r oould. 8tv¡ r18o

to lrlghcr lud'Lscp of orygpa sÀrtTllrS o¡Daolty

la tbc btooü ras partlall'y ln iloE$' Xt la-
volvoû Ëhc ¡a¡rupÈlon üht olre¡scs ln ¡uoh

lnf,lo¡s roulû ¡ot bc pæod'uooû by o ¡l¡elo 3

horn clltoürt¡ to h'?o¡lr thou8h thls as¡ruDülon

hgd. ovlôcnoc to l¡Èo lt ôoubtftl'

lo etÈonDt üo d'cal rlùh übrc Inlob]'cu¡ e

6roqp of 5o lrle alblao r¡t¡ of 90 to 120 ör,y¡ of agc

tas o6]flcotcð a¡a[ ¡ ¡¡r"l,ol of orl¡orf6ntal 6¡.oul]3 Ü83

d¡¡rn ¡ü radæ fror tbc¡t r¡t¡. I]ho 8rouD8 rGlÌl

glvcn va¡lou¡ trcatlcut¡ Þut no þIood. sanPlca rorc

ilrarn rmttl tb¡ oaDlotlon of tlu crporlncnt ln a'n

ettcrl¡t to evEluatr o}¡¡¡6c¡ fro¡ ¡o¡rallty !n thc

blood ploùræc yroduoCil by thc or¡¡crl¡cntal Èro¡hl¡tt '
ThcitcollnclaDcrforranoorlühlna¡ra¡lon

r¡e aütaotsoù fLr¡t. Tlrll affcst ras ouly fotad rþ3n

tho bas ra¡ olo¡cü off on thc rlplc of one ¡lilc by e

rooðcn boerd. ft rs¡ thor¡gþt tbeü tho cffccü oo¡ld'

br iluc to (e) e bullû up of oarboa-ôIorld,c rlthln ühc

box or (b) rl6ht bc bcoau¡¡ tlro boa¡Ft pl¡oci[ tho
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anlrsls rltl¡In holtrng oaGot l.¡ octn¡eülvc ¡L¡rl¡l¡r
suêh th¡t rt¡aü llghü tÌq thc È¡¡tl¡g bo¡ ¡honr Ln

tb holalng oagor oeurlü€i ütrc rrtr to habltt¡stc üo

ttu r¡rnlng ![SË. (rtc t¡louP of ¡1r rat¡ ra¡ tc¡tod,
ln nonol elr rtth a hole out ln tho rooô¡n rrII rt
thc lcval of tho holaÌlnt orGcr ro üb¡t no 8e8 bullal
u¡r oonlit ooot aad, yot ttlIl ühc ôoel'lnc !.n ¡¡crfæ-
lr¡oc rltþln tho ¡arglOa rar forud,. ånothar Saoup

of llv¡ rata rel toctc{ ln the sa¡c çond.lùlon buü e

parütülon re! Þl¡ocil bctr¡cu thc ücstltrt bo¡ ¡nd Èh¡

holü,lus cagt8 ruoh th¡t ao rtrey 118hü t:}6 tho box

oould. ¡hilc la thr stgct. Itl tbl¡ oondltlon no

ilcüorLæaülæ rlüb!.n tb ¡rr¡to¡ re¡ for¡¡ð. åooor
dlnely ¡11 thÊ r¡¡t of th¡ GrPcrlr3¡¡ül rc¡lt oa¡rlcð
ouû u¡lng thl¡ partltloa bruü tbo 11 r¡tc togtcô
retc Iofü tn tblr fr! G¡tc¡ md Ü.rc u¡rð i^c a

outrol gEouF for thc blood. Ploturc oY¡Iuaülo¡¡ at
ttrc oopl¡tlon of ùho orpcrlecat tonc 25 dtta latar.

Fors otlro¡ gFou¡tt of rat¡ rcn¡ fo¡rrcd' ¡nd'

ücatod, ou ühc .try ¡burttlc evolal¡¡sc uscd' fæ ell
rrt¡ ln crprrlpnü 1 üiL ht1:f thc r¡t¡ la oxpglrcnt
2. lFlrc aerc sP¡nratus e¡A llroocûtnc rat usod' a¡
iLcaorlbett fæ ühtto orgcrl¡cnt¡ eg[ tho raü¡ rlthln
e gtoup rctrìÊ to¡tcd. ln thr ter; o'rd'er al'elly to ohcol
rhrùh¿r ühc doolluc ln Prrfonanoc lred. blca osnplotoly
¡lt llt¡toü.

FouP å aaô troqD B rcro üralnod on chuttl.c
evold¡aoo @oc sFèEr 3 æ 4 d¡tt rlùh no lrcüralnlng
ln ¡hoot csoeD.. Gloq¡r A ra¡ üo¡tcd, for 6 û¡f¡ tn
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no¡nsI alr anô on thc ¡evcnÈh ðay of teetln8 rctì!
cr¡roacd. ¡o 9fi orygon. Gtnorp B rcro 8lvca 7 d'4y8

üralnlug ¡t 9l o¡V8clr tbroughor¡ü. GrouP C rcro
glvcn ? ðêys ¡ri-.4roü¡rrÊ üo nomel' elr rlühouü

t¡¡lnlng, thcn ühcy rolÇ tralacd. to caoapc thc
ahootsg to a orlüer!.æ of I Gsoellçl to e shook rlthln
10 ¡cooad,s and. thcy rcBr tb¡a tcgtcd. on fro 8üGoôt-

alvc daya st 9fi ory8lea oa evotd¡uoc lca¡rnlng.
etorü! D rcoclvc¡t ? ûey¡ Pro-crDostc ¡o 9f orygGa

Íctrc glven Gsoslt tratnlns lu nela]' alr and' Èhcn

te¡teû m tro tu6oG¡8tvr d¡¡6 æ ¡h¡ttlo evold,anoc.

In ühls laüücr glouP onþ 5 raùs rcnÊ te¡tcd'. IbË

d.ay efücr thc flns1 ü.ttlng ¡o¡elqn for caoh 6roup
atl thc rats rG¡rÊ rcl8hcd a¡d' blood' ¡a¡Plcc tGrG

drern uglDg the toohlquo d.c¡orlbeil, !n crporlneat 2.

PCY anil hec¡oglobla d.cterrrlnatLma rcrG oarrlcd. out
¡a la thÐü crlp¡lucut.

Rcar¡].ta.

Åvold¡noc lfâaauroa.
Groupa A & B rcr. Èrceted slalla'ÌIy to tln

*tft aú,9l s?oup tn cxl¡or!.rcntc L & 2. Elg¡¡¡o 8.1

ahora the ncaa evolûanoc ,rally ln theee üro groupe

fæ tho 6 d^aæ of, tcsùlng ln aonal alr ad' 9É oryecn
rcsXteotlvoly a¡û thc rcer¡lüg rhcn both 83oqP3 rcro
tcstcô ef 9fi orygGn. EYc¡ rtthout palor GsoaIlG

tralnlugr by dsy 3 tlro oonüroI groupa perf,omanoc

rGrra bcüücr theã th¡t ln c-¡¡crtncdc 1 or 2. Tlrle
ls thc reeult of rouovlns tha hab!.üuetloa cffcoüa rhloh
hsd, d.cpæccced. üho ovcrall ¡aea scorG ln those crpcrt-
ncnts. fhc 9f SrouB hotcYcr, ühou6h beüücr ühan ü}ç
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oouXrerablo group lu rxlrrt'nont 2. d'o noù i¡provc as

nuoh as lu orporhcnt 1. ry ôqy 5 thclr LGa'¡ PCr-

fo¡tanoo I¿ 5.2 avold.enOtt la agalnet I avold'anocg

of thc 9l $oW Ia e-¡rrllcnt 1.

raBtE 8.1

t{EAt¡ ÂVOIDåIISE It{ cRoItPs TESffiD Æ gfi O)ffGE!Û

å¡'IEB pBE-EXpGtIIBts fo ?,ll oB' 9É otr[iEl[

Iby 1 Ibü 2 l{can

PfC-
êfpo-
lurt t

LLfr

el
00705a
00100-

Thc rosultE fOr übc prc-crpoccd. Sroultt a¡ì! acotl

ln T¡b1a 8.1. (h üho flrrt d¡y of tc¡tlnt tlu groqp

prG-crposoô to lVpo¡la r¡s rul¡¡rlor Èo tho gfoup rho

had. not bccn P¡lo-.Ilto¡cd, thor¡gh on üey. 2 thc 
'tlf,forcasc

hed. d.l¡ap¡narod.. Insp¡oülon of the rceultl of lnfllvl-
du¡I anl¡al¡ ln lt¡blc 8.1 lndloatr thst ühe ôlffcr.rGno.t

ln a ¡rrcd.lotcd, iLlrcotlon ¡rc ôuc to tho good. pcrfor-

Eå¡ro6 01 2 enll¡Ic ono of rhol f¡110d. Èo evolô at all
on d¡y 2. Clearty no sülülettoal anrlyelc ooulù bc

oantoit out m ¡uoh d¡fe.

orr thc rholc tho ¡odal ctoapo tllc ras qulotcr

on d.ay t ln tho gl,ouD 8lvoa prG-cfllotul'o to ttypo¡la

though thc rctl¡blIlty of thc d,lfforonoo sa¡noü

rcad.lly bo osth¡ùod.. ol d.ay 1 ln boüh Sl¡olütt thcæ
raa onc antn¡I rhtoh fatlcd, üo o¡oePa üho ¡hool aü all

e.0
0.2

oo91o0
00920 1.8

L.?
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r!,ühlu 10 sooonðs. Q afey 2 tb!'r ra¡ trua tot 2

anlrale ln osoh grouP ¡ug8e¡ttn8 thet teatln6 oa

ausoe¡¡lvc rleyr tn ÌVpo¡!¡ raa omgld'c¡rably dcblll-
t¡ü1n9.

tnh¡lg Ucl8ht snô Elood Piloüurç.

TTELE 8.4

üEAr¡ ÍEXCm ¡ P. c.v. alrD EÞ .tfl BEtdIED TO

EXPG'I'BE TO ETPOEA

Control BcEootcd. ?6syt plt-
crltotrro
io 21fi

7d¡üt Bcpc¡Ècô
avold, ü rgCond,ttlon' 'I{o F¡tatne'6 a¡¡¡ 2l

cxlto¡urrt
¡o gfi

".in|: j 2e?.6

t"îrT'c'v't+',.
llca¡ Hb.

$t 95.6

Table 8.2 ¡horr thc r.a¡l rcttht, PúIr end. Hb of
ths rat¡ ln caoh crlrrllotÛ8l ttouÞ. Ths ooÉro1

groqp oæ¡l¡tcd, of thc rat¡ üc¡ücô onoG in norral alr
on ahñtlc avold¡no. t63 25 d'eVt bcforc '

In all tlcsc lcetut.s Sroupe tlvcn 1-2 d¡y¡ aü

gß o¡¡ec. $rË 11Èù1c ülffcrcat 1ræ ooatrol but ühc

trogroqlsrtth?ot9d¡ttcxltollrûa¡c¡uchr¡d'uocd'
tn rclght, ahc -'narted,l'y l¡tgh Hb. a¡d' b¡Yc fhc

lrighcsü PCIV ühoçh thc €f¡rouP¡ 81vg¡ avotilance tr¡lnlnt

294'5

98.5

trz.g

e38.6

96.2

Ittl. t

265.8

98.5

,+5.9

255.-5

101.0

w.g
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for ? de¡¡ et gl a¡c noü ruoh hlghor tht¡ thc grouB

glvca only 2 iltyt. Of tbr grouPl glven rcPcaü¡t

cxltosrnc to gí orygc¡l thc eroW 6!vm avold¡noc

tr¡lnlng on oyrrT f oooastoDs ¡r. allehtly IlgbËor

but thor lwor PCT and' ùho carc Eib. el ühc groqp

6lvcn only 2 ürye avold¡noc ür¡talng ttr 9 dsya of
GrltosnrG to ÌUnrorla.

Dllaoussloa.

-

It lc olcar th¡t tho or¡cc to ¡¡ol'uðo rtra¡
usht ñoE thc hold.lng oagce l¡t,cv¡nt¡ thc h¡Þlttntloa
cffcoüe rhl,oh d,cDnc¡¡oü thc þvcl of Pcrfo¡u¡noc of

thc oontrol 8roupr ln ¡¡partronta t & 2. EorcYcr

ln rplto of tblr t}'lú 9í olt8Gn €Íl)ouP ir Poorcr thrn
ln c=I¡cnllenü 1 tbowh botùor th¡n crlrcrlro¡t 2.

flu p¡c-trsatrcnü of a¡¡¡rühtto a¡¡A blooit ¡alDllng
¡wt h¡vc l¡d,c üh¡ grocDs !n cxpcrhsnt 2 Icæ ¡blo
to tolorr¡t¡ ¡yporl¡ but th peÚolnß¡¡oG of 1'.¡.c gl

SrouD ln arpæl¡cnt 1 l¡ stltl by f¡¡ tlp bc¡t la
¡Bttc of ¡ny h¡bltuaùlon ¡ffoots. Tbrc erc onlt
tro rcad.lly augßortlbLc ¡¡¡tona for thc rertscùly

auperlor Irrforu¡noc of tl¡1r g¡.olü, oylt Uú 9l êg,oup

ln ùtrc Droecat crDarlncnt. It¡ o4ror'l,ronù 3 thcrc
arc ¡tlll 3ac rtSar thlt rrtg tc¡t¡d, letcr tn g

¡oaclon t¡rt Poo¡ltr t1¡88clt1¡t üh¡Ù rlthln the 3 lrogt

pc¡lotl thc cffcct¡ of h¡loxta al¡c ouuletlvc. In
orpctlnGnt 1 raÈs re¡rG rot¡Ùcd ¡o thrt r¡t¡ ¡lg!¡t bc

ts¡teû flr¡t on o¡c d¡tr flfth on tb aort dry, efo'
rf tratnlng .ealy ln s tostlon r.eDl th8ü reü¡ ¡¡O
Ic¡c hypoxlo thon thoy rould. h¡vc a Srcatcr oha¡oc of
loa¡nlng ühc avotd¡uoc and. æC¡ havln8 loa¡ncd lf
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rmd.cr fevourablo oond,ltlml, p6rfolr bcttor rhcn iorG

tryBo¡lo. Hcnoc rotatloa by ot¡d,Gr of to¡tln8 roulû

F¡od.uGo bcttor ærrr4l1 ¡rcrfomenoc. thr Othcr ôlf-
fcrcaoc bctroc¿ Glpcrlront 1 and 3 1¡ th¡ü ln er¡rcrl-
¡cnt 1 rat¡ rcro Prctraln¡û to oaorpl thoots ln ¡on¡I
alr brË thlr ran not ¡tsa¡ !,u cxlprl¡rnü 3. Althor¡gh

reÈ¡ rtoepq thoct a¡ qulOXIy Eôcr hy¡¡o-la a¡ l¡ ootl-

trol lt la Dottlblo tb¡ü Bæetr¡lalng to c¡o¡PO DDæ

ùuocc toto aÅVrnùrgc rhcn loa¡nlng a7oldenoè r¡nd¡¡

¡dvorao oo¡d.ltlæ¡.

Íhc rorr il.lrcot tc¡t of boh¡vtou8l ad,apüatlon

betr¡cn grouPt rtth end, rlthout ¡trc-cxlrosì¡ra üo

tVpo¡la Drod.uoos lctr¡].Ùt ln d¡y on. l¡l ¡vold¡aoc
tralntng ¡lrt1ar to r4prllont 2 though th¡ d.oÈa 1e

tnoqslu¡tv¡. È d¡f 2 onc ret t'¡ thc group 81vêl¡
prG-GIItotuF lc lloorcr tlran on day mc but otlur r¡¡ü¡
rhtsh tborod. no evold¡noc rcvcal'cð ¡or¡ ¡16n9 of
êcbll.ltatlon tlun ülp grouD Slven Do prc-cxPotrro
lndloetlng thet tlæ sür.tt of to¡tlng otll tuooGl¡lvo
d,¡ya nay Þa crpeolally d'cbllLÈ¡tln8 üo r¡t¡ rho bvc
loet to¡a rolght. |[hur o¡ro lutt rctcot thl¡ rcpoatcd,

üceùl¡g d,alty sl a ¡ultcblc ðononrüretlon of ant
aô¡pü¡tton cffoott u¡l¡g ühÊ bohlrLotg¡l lcl8ì¡l3lr

Thr ü¿ta on rolghü a¡d' blood' ptotuo olnagu
sr¡ggosü ùh¡t ulÄcr thc ooaðlüloar u¡rd' hcrc o¡t qF

ùro dayr crposuro to byPoxle hed. ltttle cf,fcet oa

Ëhc lndloo¡ of aoolh¡tlretl.on. Eort¡ltcr l¡rolon6ott
Grlrolurc to htlorlr ret rssooleted. rlth lor¡¡ rctghtr
anû htghcr PCV anil Eb lnûlo¡tlag thrtt thc¡c blood. olungor
¡ac noü ø.ly Droduocd, ln anl¡el¡ ladc tolcrbat anseulo
at tho out¡cü of thc cr¡rcrhcnü.
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Epcrl¡cnù 4.

-

In ühc provlour cxporlncnt ülr qucttlon rar
ralced. as to rhy ùhc group rnd.or rcpcrtod avolde¡oc
tcetlng aü 9fr oryS¿n 1¡ orl¡c¡l¡c¡ü 3 fall'od. to lr-
ptovc ¿¡ ruoh a¡ tho srrllar tÐ€up ln rxpcrbcn'E 1.
Tbla cxporlnont ra¡ d.cetgn¡d. to tcrt tho alürmatlvc
crplen¡tlone puü fone¡d. for ühl¡ poorcr porfon¡¡oc ¡

l¡ßX of prtor croap. trrlnlng ln aorusl al¡ and,,/or

tortlng of retr ln ùh¡ luo ord.cr on ¡aoh tc¡ülng
¡cg¡ton.

Tho cx¡lcrlmut ra^s oe¡¡Lcd. out ln rtagos and"

rlpn 1t bcoa¡o ¡pperont thsù ell tho rat¡ r cy¡n tho
oontrol gnoup, üo¡r poo:rlr ülr¡¡ tn Incvloul cr¡rerl-
rcnü¡ ¡6Ê arpcoür of tbc Dropo¡cü crptrbcat rcrc noü

oarrlcô out. Eorcvcr ühc il¡È¿ rhloh res oÈtt¡lncd,
provlûce tonG lnfo¡t¡ülon to bc lnoluÄcü ln thc fln¡,l
lntcrlncüatlm of ths ro¡ults ¡nd. le rcportcû hcrc.
å Ëtoup of 40 ralc albtno r¡t¡ rGãr oo].].ootcd frc
thc thlvcrelty anlnl hou¡c. Slnoc tlp Drcvlou¡
¡tudy had. lnd.lo¡ücd. th.ü rat¡ oontlnr¡ally e¡poacd to
hy¡rorla rat auffcr a rcl6ht l.oa¡ of 50 gra¡s la 300'
olilcr a¡d. hcavlcr ratg rcrc uscd, tn thlt cr¡nrhcat.
Thc¡c rars tãO dzl old. æ Dorr rlüh rclghüe fron
35O io 570 g¡t,¡¡a rlth lo¡ü bcürocn tOO an¿ lr50 gra¡r.

Tluoe gror¡¡ra of 6 r¡ùc ÍGrc ¡clcoted, at ra¡Aq
ño¡ tho ttO reta and. all group; ror. glvcn tralnln6
Ia eaoepc ¡vold,a¡or ln aoual alr to thr erltcrlon
of I Gsoalrcs üo thc ¡afo ¡ld.c of tbc bo¡ rlühln t0
¡coond"a. Thc groupr rorc thca glvon ¡epc¡atc
trcatncnü¡. Group I rcrc glvcn tralnlng onoc
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GyGry 3 or 4 d¡yr o¡ altutùlc avolôenor ln ¡o¡n¡I all.
Íhc orrtor of tctÈlng rltbla e ¡o¡rlon rec slttolflcô
b'y a¡ o'¡thogoaal latln tqut¡rt euoh th¡t ühc po¡ltlou
of üarÈln6 for osoh rat ra¡ va¡trcô ryrtoratfselly
on v¡rlou¡ d¿ya. Foup I ras treatad, ln tb aalc re¡r
a3 grouD 1 as rc6ard th¡ lntcrgl of tcctlnB eud, t}p
roüatloa of ortor buË ühl Èc¡ülng ras oa¡¡l.od, out ¿t
!S ory6on. Oroup 3 r¡¡ e].co tc¡trt eÈ 9fr or¡'Ìßoa

¡nd. ühc rata rcrc tcsùcd, ln ths satG orrùc¡ cvtry d,¡Jr.

All ratr ü.rrt rolghoû Inlor to thc oortltlGG-
rrnt of c¡oepc tæ¡lnln8 ¡nd. rare rtþhrd, bcforo end.

afücr raoh cr¡nrhcnt¡l rc¡¡t,ol. In elt othcr rot-
poot¡ tho Froocd,r¡rcs u¡cd. üGnt tbc ¡euc ac ln tht
Drovl or¡¡ cr¡rrt roaü .

8reu.lt¡.

El8urc 8.2 ¡hor¡ Èhc tct^u nt¡bor of avolö¡uocr
por group. lhc amùroI grouD p¡rforn¡ luoh ror¡o
ths!'r any othcr prcvlou¡ sontrol troUp end. on il¡y 5
r.rû lrodqcr thân t-}ra 9l ttow of cx¡rcrlrcat 1.
Th tro groulrr ù¡¡üod. at 9fr tæa Doorlrtr tlu¡r thc
cont¡ol¡ b,ut ¡o ùlffcroaoc¡ obsolvtb]'o bcütocn thc
tro of th¡t. Thorc ls oorùclnly no ovld.¡noc tbaf
thc grorp tcrtoð ln thc roü¡trd, ortor pcrfon boüùæ.
tgetn tlro rc¡r¡Iüa by than¡olvos añ¡ not to bc 6lvon
luoh rclght clnor ln group 2 onfy 2 rat¡ rvold,cû aù

alL rhorca¡ la trouD 3 only 3 avolûoô. In thc ooaürol
gfoup eIJ. +ntr¡le rhor¡d, !60 avold¡noc of ühr ¡hool.
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Elt. 8.3 ¡hor¡ ths rcen otrangc ln lolght boùh

bcforc a¡d. cftar lach ü¡y of ü¡lÈlut rcl¡ülvo to
relghte prlæ to thc flrlt oco¡IL ülal'nlnt. ID

thc Ìrypoxlo gloqps ühr rolght rsüuotlon tluough
Èt'lc Ia luoh !.c¡¡ th¡n ln cr¡¡rrtrøt. 9. In tbc

Eroup glvon rotat¡û onilæ of tcstlng ¿i 9fi oryE.n
th. lntÈlcl rolght 1o¡r tc r¡Ar up l!ùc thc omtrol
grouP but thlg cff¡cÈ l'¡ ¡ot tcc¡t fïor thc GrouP

glvon thc ¡rlo ord,lr of üo¡üla; d¡ll'y. thc rctgtrt
loes r!'ttrl¡ caoh t'stlcn 1¡ oonslüorably Srcat¡r tn
thc tro lrypo:rlo g?oqp¡.

Dl¡ou¡¡lon.
(boe a8¡14 lvPo¡le lre¡ bcon ghøn üo ûop¡oe¡

ühc loarr¡t¡S of sffitlo rvoldanos rotP€nso. Âtt¡nl¡tr
to d.l¡oæor rhoth¡r roü¡tlon ord'or of toctlng Üe¡

bæcflotsf ln hypo¡la r.r. vlttatoû by ühc falhuc
of any an!,¡41¡ to loem thl evotd'anoc rG3Dorso aa

qulctly a¡ Incvlont troulra. fho f¡oü üb¡t fhc
rotatcü ÊBouP rad'c uP tlrclr rolghü Io¡¡cr ltùc th¡
oontrol¡ rould, lcol to bc t6c ovtd'enoo of thl'a
bnrt ¡o aool¡¡nlc¡ o¡n bc lroÈeû to r-plrln thl¡
Èhougb e.6a1n tn P¡rforr¡¡oc oould, be quLtc plau¡lbIy
cxpl'elnrd..

Âutl¡I¡ tc¡iXcd, to ¡hor ale aL[ or aæo rctpon¡.
r!ühLa th¡ cxporLr¡utel ¡csrlæ ¡ ant¡alr rho ¡voldcô
at ¡11 üc¡d.sd. üo erolð tlro ¡hool no¡t of the tllc.
llrt¡ r¡Xc¡ qnrrlrrlt ùlffloult a¡û ¡ctaa tb¡t for
olca¡ out ülfforono.l to b¡ fomd. bctrrcn or¡rcr!-
ronüal ctroupt f,elrly l¡rse nrnborr of eulr¡Ic neeü'
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üo bc uccd. a¡ü e fstl lcvcl of att¡:lucnù of aYol-
d¡noc nood,c üo Þa aohlcvcû. tht rclpoatr rrqulnd'
for auooc¡rfi¡I ¡voldanoc 1¡ ¿ f¡lrlt 8!ost lotor
rGtIDonsG and. lt ttclg latutülvcly ütt¡ü guooor¡fu1

learal¡s roulû bc oorrcl¡tcû rlth lcvcl of 8cncral
eot1vlüy. Iü la ünc ühgt la crPcrlrcat 1 thcro
üer no rlthln tlouD oo¡rolsülon brtrooa 6cn¡ral
eotlvlty Inlo¡ to ¡hool t¡Å thß lcvol of ¡vold¡¡oc
attel¡lcnt buü thls Eay bo sl a rc¡ult of rc¡trlo-
tloa of th¡ ts¡rgc ¡tr¡{tcd,. Suoh laol of son¡¡Iatlon
rlthln groupt l¡ ofüen fotud. rhen ov¡rall oo¡re1aüton¡
arlsü (trc Grloc, 1966).

tlh¡n trylng to d,svclo¡r tho ¡huttlq svold¡noo
Ëcolulquc thc author u¡od, hypcr-aotlvc toung fmsl.o
retc anô ühcac rtñ! rlthot¡t doubÈ tho ca¡lc¡t ts tr¡ln
a¡d. cvon learu¡d, üho ¡vold¡noo rlthout a¡y ¡hoot blng
eppllod. Ecrtoc agc and. ]'cvcl of aotlvtty r¡y bc

oruolal va¡loblca dcto¡ünlns thc crËenü of lrypo¡la
l¡palrront of ¡huttlo avold¡not and. tbc alesÐ.l üo

thtoh ¡rch lnpalnouü l¡ qvcnocc bcbavtouelly throu6h
tlnc. Sush v¡rlabh¡ rou1d, bo ln ¡Àûlülon üo a¡y
poaalblle ¡treln d.tfforonac¡ rhloh rtghü ooow rhc¡
(as hcrc) gcnrtlo faobrE al¡ìt not oonútanü. (bê
gpcolfto faotor ¡clctrû to thlg rould b. thc aûoqueoy

of rcaplretory fmottoa la tb¡ anlr¡Ig and, th¡ d,cCrrc

to rbloh thcy rcrG lafcotcd. rlËb ttn ¡¡nolf,le PDGU-

loalo paülrgons to ühloh thcec anlr¡la ¡rrt cutooPtlbilc.
Thc ôegroc of dlffcrcnoc la r¡ny plV¡lo].qlsE]. fuo-
tlong ooascqr¡cat on thla faoüor ha¡ bccn ermlnod,
uslng raùc ñol th¡ sa¡c anlr¡l howc ¡s u¡ed. ta th!¡
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rrpdrüù (ræ oolrl.Dr lrærn I fDÞôra¡r 1t6¡1.
Glrarty lu ¡rprl|rrdla ñ þr¡r4¡ th* lt¡tc'Ù c€üË

mquilloð of, th¡æ ¡¡üh¡¡mr rgrlå b co;tt*lbùr
rd th. ffirtlor brtrrra q¡ælrrntr a ùDr

rfilætr of hUnoÉ.i ut rrll br r ürc'Ù fütlø
of rrob ülfflrtrru.



úr.åPtEB IX,

EXPKI}TEIT 5 A}TD NEE GEIEtsåL SUüT{åBT OT THE

FIIIDII{GS OP THß BÆ EXPEBII{EilTS

Thcgvld'Gllocel'rradyrcPorüc¡llnûlo¡t¡¿that
ühcro r¡¡ lrDal¡cnt of rhuttlc evolü¡noc 1.ar¡lng et

9ß o" but Itüülo cffoot aü L?l ]\d" tgfr oZ, 1t 
gl oz

tnc inftlal poor porfo¡n¡noo lrprovcû re¡Ely (84¡cr1-

lcut 1), f¡lIcû to hÞrovo (upcrrrcaü ?)¡ or l¡Provcd.

smorhat (pxpcffront 3). Thcrc Ü¡t no d'oubË th¡ü

htl¡o¡ta proôuood e rlctorloratloa buÈ ühc quGttlon

rcl¡1act a¡ to ühc a¡tont of ¡¡t Gollor¡¡fcat aool[a-
t!¡eËton. In plty¡lo]O¡loa! llaar¡¡.c¡ both E¡rrl-
ncnt¡ 2 

'¡ú" 
3 ¡horcd. asolllcül¡atlon ürpc olr¡n8cs buü

üho b¡h¡vlor¡ral cvld,cnec rae cqulvooal" It epprercd'

poeelblc thst ühc ¡blllty to lca¡a tho avold¡noc rmd'cr

¡tros¡ oot¡lû bo a fr¡noülon of egc ¡ ln tolmgcr anlr¡I¡
rtth hlsh lrvcl of looo-rotor aoüivlütr üho aP¡rro-

priaüc rclpollac (orocsln8 f¡.or onc elðc of thc box

üo üh¡ otlpr) 1r htghly proboblo r!ühout aay ortc13¡l
¡tt¡ulu¡ a¡d. hcnoc lc¡r.¡lng to ettgglstc tha ¡lttPon¡o

to e llcht ¡tlrulr¡l roulù bo canlcr. Thu¡ lt 1¡
pos¡lblc ühet t¡¡d,cr r¡,r81n¡1 oonültlon¡ (ac gf o"l
ü¡11 agc dlffcrcaoor oould. rele e ooa8lôcr¡bIc
d.lffercnoo.

âPert fÌa egp thc othcr leJor f¡stor ühot¡ghü

Ilkrly ¡t tlrlc rüagc to affcet thc cxüoaü of lcamlng

-t6?-
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af gfi OZ ret ühc rrtont of Inctnoul¡ lnfcotlon tn
thc qnlnsl¡. Thê flnal crlprlrcaÈ rcPortcil hcrc
ras d.c¡leneal to o¡ad.nc the¡r f¡otorl a¡ô üo ohcoh

on rcgults prcTlou¡lt obtelncd, oa ühc ü¡end. cff,cot¡
of hyporle and. pfiyslol'oBloal olrra8cr ooourrlag rlth
lntcrrlÈtcnù crl¡ooütc o

A g¡ìouD o1 7A r¡to Albl¡o raù¡ rc¡ Gathcred.

tn ühc lhlvc¡etty anl¡¡'t hou¡l. All tho anhrl¡
h¡d bocn ¡oaarü rlttrla r tlntlc l.¡X. ![by rorr¡
bourcô la 4 l¡re¡ oe6ot end' 2 gForllrt of 2tr Ü'!¡ taron
at la¡d.a to bc to¡ùoû.

For ær grouP ù¡¡tl¡e Gcrü¡rocil ¡t 6O d¡'¡ of
rgr enÉ afù¡n thr Èc¡th6 rar oapletod th othor
tFoqp r¡¡ totùcd,, tb¡c I¡ùtæ ulrrl¡ brlng 90 al¡y¡
ol.d. aË th¡ omoaoonmt of ücrtla6.

Both 60 ùt anf, 90 d¡y olil Gaowtl t'11¡ tc¡t¡c
ürln8 tlp r¡¡o Droorôuot at ln e-p¡rlmnt 1.
4 Croqlr Ío¡¡ r¡dc w frc raoh 24, oac bc1¡8 rr-
peatcôIy trsùcd, et ou¡ of thr 4 Og oonoutr¡ttoa¡
u¡rd. ¿ 2ll, t?{, tr{ ¡ø, 91. â¡ ln e-¡prlr¡nt t
croh tÐow rr¡ ùo¡toû oas¡ tv.rt I or lr cayr. l¡ ,a

, lrorn rcrslon. At ùh. sotolurlo¡ of th¡ rrplrt'c¿
tcrülagr blood aarplcr rc$' d¡rn¡ Èt oüû1ro p@o-

trel. u¡lug rülr¡r ru¡¡¡tletle. llh¡ ¡rry¡lcr rlrr
ibara ùlr rmlng afÈcr tlr l.tt tr¡tlug ¡o¡riæ and.

r¡r. hncd.!.¡tely oæt¡ùf\g.a[ to ô¡üc¡rlnc tb P.C.Y.
Il¡1¡ d.ctc¡il¡¿tlon rrl oerttod, out' Þ tbc ruthr a¡
It oould not oonvonlcuüIy br or¡rlcô ouü Ëy tb. ¡taff
of |[hc lútlt'rÈo of llodlorl a¡d. Vcüorf¡¡ßt Solc¡ol.
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For thc behavlor¡r¡I üc¡tln6 anln¿Ia TC¡F! Þt¡r!-

tralncô to e orlt¡rlo¡ of I Gto¡pGl ftou ¡hool rlthla
10 aroond.s ln aonsl r1r, Thoy rGrG ühon glvrn 10

trlals on ceoh tcctlag ta¡tlon rlth a 10 lGor ra¡al¡g
usht tD¿ 90 tcor latcr-trlel tnt¡rÍal. Tlthln esoh

solrlotr tho o¡{.fr of ùo¡tln6 ra¡ Ya¡lcd follollng a

I¡tln squåra d.orl6n. Ibu¡ ln all rclpcott Ooaôlfloar
rc¡l! ret rhloh rcrc thor¡gbt üo bc roct favoræeblc fo¡
I¡a¡ulng. Thoqh prc-ürelnlng on thoel Gsoa¡tc ln
aorusl rlr enü rot¡tlon of orl{G¡l of üc¡ülrg h¡d not
elcarl.y boca lhorn to bc advrntagGoul la hfPo¡l's a8

erçgcatcit !n Chrptcr VIII, thorc rar good, rcscon for
¡uppo¡lng th¡y rtght bG.

Bc¡r¡ltr.
60 lby old Group.

Th¡ rcen lav¡I of lpontetrGout rhuttlln6 ln ühc

5 l1n¡. prlor üo thc flr¡t ¡hoo! of ctoepc Ùr¡lnlng
t¿t !2.25. E[6. 9.1 chür ttn rr¡n d¡tly ¡Yold.aroo

oTGr thc i dey¡ of ücltlug lt thc v¡rtou¡ oryt.n ootl-

ocatæattoDt ¡ fhorc 1¡ llttl. o? Do !vld'.no. of
l,lp¡lncat ¡t l?fi ot t3l oZ, thc t?fr g¡ow pcrforrrns
bcùÈor th¡n tlrc oontrolc. Thc gfr OZ Group ehorcû

llttlc evold,a¡oa lsarnlng ¡ü enJr the.
llren ühc h¿cr¡Ësloglo¡l' dl'cücnl'naülons rcr.

oa¡rlod. out t¡¡y of tho blooû relplcr ÍGrc fotnd. to
h¡ve haar¡oIl¡cd.. lhc PIa¡¡¡ re¡ rod' or pl¡X anÄ

hcAec tho rosar¡t¡rtt of P.G.V. O¡n¡Ot bc Oou¡lûcrcd, to
bc rclleb1c. 2 anrra].a fru l'.}n, ïLfr tloqP and' 2

fro¡ tlp 9l æoup rcrG c¡arlncd' by Voüerlna¡y Patholo-
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glttt of Íh. In¡ülüuto of llcilloel' e¡d' YcùæInrrt
Sclcnoc. Grots lnsltgcttoa ro¡c¡fod. tol3 d,cfOrr¡Ëton
of the hmg træfeoG ln tbo 9f r¡t¡ anä, thl¡ ra¡ attrl-
buücd. üo rnlargcrcnt of ühc Þo¡olr!.olcl r rhloh rrs not
tGGn ln th¡ omtrol e¡1r¡14. 6c of the¡c L¡ttor rl¡
f,orud, Ëo h¡vq e largo t¡ta of ealolfloû ¡¡ncrnonla
üts¡uc ln onc h¡lg. AfÈcr htrüo-pathologlo¡l lurol-
t16atlon thc Pathol€l¡t rcporùcû ùh!ü ¡l1 4 Detl
rhorcd. ¡a¡Xcd, and. ¡l¡llar Pnruonl¡.

90 hy 01û Group.
th¡ loen lcve1 of r¡pntencout rhuüÈllnt la üho

flr¡t rcr¡lon ra¡ 11.0. F ürst of üho ûlffcrrnoc bc-
trcan 60 Èy ¡¡ô 90 Dt Groupr ¡horcd. e veluc of 3.O7
rtrloh hes e probablllüy ¡orrrh¡t trlghor ühen 0.10.
Hcno¡ üh¡rc ls rorc cvtd,¡nco üh¡t th¡ Old.cr C¡oqp

rGrs lce¡ aoülvrr Êt .rltooücd.. E[8. 9.2 rhorr tbc
lra¡il dalIy avold¡noc ln übc rcpo¡üed. tcaÙln9. Th¡re
1g an GycD poorcr prrfom¡noc aü gl oZ then Èhc 60

Ihü OId Group burü rlth llttlo 31Gn of laJor lrlnlncaü
ú L?Í üd, 13f.

Ibtcnln¡tloa¡ of P.C.V. rcro oa¡rl¡d ouü anil
rD:olal oarc r¿g taten to ¡vold. hacnolyclr. fablc
9.1 ¡hor¡ tlc rce¡l P.C.V. for caoh trouPo

T.åBI.E 9 "L

ITEÂII P . C.V . FIOB CBOI'PS CTVHT REPE^TTED EIPI¡SUBE

ro olIE oF Foua, onGu$ corcENÎB.r[roùs

oryscn "11 
t?f Lïl 9Í

Irfcan p.c.v. (f) ,+6.5í t+5.6fr t+5.91 48.tF

l{ 5 6 6 6
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Âürrnd'anslyalrofrrrte¡cct¡YtoFt¡¡tfor
Itacar oorPoont of 2.81 (r
fhc quadratlo oorlPncnt F r
oublo oøponcnt rat nc6ll.ltl

Il¡g@.
capaslcæ of Elg. 9.1 eDd. 9.2 rhors üh¡t th¡r¡

Is llttlo d,lffcronoo bctrocn 60 d¡y oÌd. ent 9O d¡y olt
gÎoup¡. Tb tolmgGD troqp ¡hor¡ù ¡ltshtly no:Ft looo-
rotor eotlvlty !n the tc¡tlug box Prl.or üo thc flrct
crpcrlcaee of ¡hoo! a¡[ on thc rbol¡ th¡lr ¡vo!û¡aoo

lcarrrlns sn hypo¡t¡ la ¡llghtly bottcr. HtoYc¡r,
thc dlffcrlttto. ls ¡a¡Il ¡nit lt ttc¡! oÞfloug th¡t
¡¡¡I! ôlf,fcrcnso¡ ln agc roultl aoü rooount for ühc

rld.c verlatlon foruô ttgroughor¡t tblr lnvertlg¡ülon
on tlp lcar¡lug pcrfonenoc of 8DoluE aubJcotoil to
9f o¡tgon.

Th¡ ¡oa¡u¡ìtt of Boð CcL[ Yohnc onoc ¡galn
glvo to¡o ¡vl.ùenoc Of BtV¡lo]€toal aoollrstlgcülü.
Tlú ztl orygotl grouP h¡vc a rllght1y.bleh.r P.C.V.

thrn cltb.r t?fi or 13f grsun¡ but tbo )fi }navc ruoh
thc hlghÉ¡t bvol. A rllplc latclyltr)rtatloa ror¡ld,

bô tÌrit horc oaly !n thc 9l S¡loup t¡ thcrc cvt doaoq

Of a rcal lnorc¡go ln P.C.V. Ogngoqqtnt oü, Oltrtosu¡!

to Ìrypo¡d.s.

Xt toGtl olcar ühut sbr¡ttlc lvold¡noo lc
hXralrcd þ hyaorle b'r¡ù that th¡ tr¡nù tE tD sooo-

lor¡ùlng funotlon of ühc d.rollac h Oe !.n th¡ elr
Þo¡tbrd.. A! lor ¡¡ tJl OZ not Eueh llp¡lrlcnt lc
noted. thor¡gh üho rata rcr ncvGl qul.tc at 8ood. at
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tþl¡ l¡Vrl Oorpa¡ltð rltb üh¡ oontrolt. Ilr¡ïlng of
blood. bcforc tcctlng oolË.Doct (Url¡g cührr 8l tltsct-
th¡tlo) or utlng e torc dlfftoul.ü ¡vold¡nqc t¡¡tr
rllghüty laorca¡rd' thc cffroü¡ of ül¡l¡ lcvcl of
h¡r¡rod,a. thc cffcot¡ at gí OZ erl¡ rnoh ¡orc t.YCr.
and. ¡æc v¡¡l¡bl¡. rn' ' ErP.rtrcnt 1 by d¡y J ühc

¡rc¡n nr¡rÞer of avold¡noGt lror rat ra¡ I out of ¡
po¡¡lblc 10 (Ìf=6). Itl ÞQ.rl'r.at 2 rh¡rc blooð
muplor ror. drern prtor to th¡ tcrtlng thcr¡ ra¡
no avolü¡no¡ l¡arllng by d¡y 5 (H-3). In Etnrlront
3 thô rat¡ h¡d, ao blood, ¡uDle t¡Xca but also h¡d, ao

laltlal ür¡lnlng at o¡o¡pfng üho ¡hool ln norr¡! ¡lr
aad, tæro thc lraa ntnbæ of avold'encol ü d¡y 5 r¡¡
9.[ (N-6). Ir E¡pcrtrcat lr rlüh prs-tralnlng ln
chool otoepa thc roan nnbcr of avolila¡orr oa th¡
latc da¡r rat 1rl (A*12). Ir tlrr flnol crpcrlnrnt tho
oonlnreblc flegc tas L.5 (N-12).

Eanoe ln tbo ottc of 39 r¡t¡ tnfü181 lor¡utns
of ¡huttlo avold¡noo tt gí OZ ral elreyt poor oon¡¡qrcû

rlth thc oontrol't. In 6 ret¡ pcrfo¡r¡nor l,lDrovcd'
repld].y, and, l¡r¡rrwcd ¡ccrh¡t 1¡ 6 loro. Thl rlgt
¡horcd, Iltt1c or no loanrlug rlth rcpc¡tcil tcrtla6'

Tho rosult¡ of Eq¡crhcnt 1 rlùh tho raplô
lrDrovcrrnt oould. bc alltlf¡¡cô e8 en oùd'lty a¡d' a

6cnorral ¡tatc¡euü uad.c th¡ü Ìry¡¡or!'¡ h¡r a EALI offcot
on rvoldanoc lca¡ntn5 ôoa fo tJl o? brut thaü ú 9ft O,

thc rff¡ots a¡¡ Brofoud. ead. pt'oløgrd'. Eocvor thc
cuggætlon¡ ño thc bh¡rloural ilrt¡ of fprrtuouü 1

that t6G pÌV¡lologloal scollr¡ûl¡etlæ h¡d' talen
pl¡oo. rorc oæflrrcü by phyalolqleel rteau¡rtc üef¡n
ln E¡pr¡tlcnù¡ 2' 3 e¡d 5.
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Hcnoc ühc qurrttoa ¡u¡t bc ].¡ft oPca s¡ to hor

prolongcil ls ùt¡3 lrpllrcat contcqusnü m cr¡roatrc fo
gl OZ. Thc rrlghÈ of tln cvlðonoc 1¡rol ¡11 5 clp'crl-
rsnü¡ oon¡ld,crcd. tog¡ühcr ¡Qnrc3 for tlpolr¡cnt üÌu.ou6hn

out tbO cql¡rþcutsl ücrtlag. Eqç¡Vrr ùhc groupr üot-
tcù !n ühc Ye¡lour e¡Porl¡¡tt ri¡rrl sr.ll a¡À ¡c¡ult¡
Yary e groet doel bctr¡ca glrow8. Ill Elnrlrcaüc 1

an¿ 5 tho r¡È¡ rç¡trt glvcn Yf¡tu¡]ly !ðoatleel ürcatncnÈ

Þut th. rc¡ultr of tbc I grorU¡; o-¡¡o¡rû fo 9l Ot vary
gfraüIy. Tlrl¡ v¡rl¡t!.on roulû tlol to b¡ ruoh foo
1¡¡g¡ to bc rct. r¡¡d,or v¡rlatloa tn ¡laII ruplor
d¡ar¡, f!@ a tlngl. Þopul¡ülsa. Gl!.vcn rhst l¡ Inorn
of üho poor rsrPlratory fimotlon of thcec anl¡¡lg (¡cl
E¡pcrbont 5'l oao oe¡ æIy IE.¡u¡c thaù tb¡rc 1¡ ¡onc
porcrf,ul crtranoou¡ feoto¡ affcstlng üho rca¡It¡ and

auggcrt thst thl¡ faotor la tlc dcgro¡ of Pacluonla.
Vory nuoh poet hoo onc rould h¡vc üo ¡uggctt tbeü tbo
enh¡l¡ ln Bper.!,nc¡t 1 ræ¡ for ¡ora rt¡tou Ic¡¡ lnfcotld'.

Cl,carly ûcvololncaù of thle ro¡È roulù lnYoIYs

uuoh rort ¡trloü ooaùrìol of gonctlo frotore ln gcuGral

and, pncrnæle L¡fcott on la pa¡tloulal. qùy ln th!¡
üalr oa¡r ad.oquate pqiLlotloa be red.c of thc d'cgrce of
Itypo¡to try¡¡l¡rcnt. Sr¡oh a Dlqgla¡ roulô br an albl-
tlor¡s onc lrvolvtng oonrtðrr¡blo orno¡d,lüuro a¡û ¡.YOr¡I
tc¡r¡ rorl lnvolvcù 1n ¡cüülng uP an lrol'aùod' ü¡ð ¡clf
oontalnoû rrt E¡cd.lnt ¡cotloa..

Ftor th¡ Ixc¡cnù oüt oen oo¡oluðc thlÙ tlr t¡cnd'
of thc cffrot¡ of lVl¡o¡l,a oD zhuttia cvoldâ¡ec lcarntut
ln Ëhc rat flü qutùc olo¡¡ly to thc rüredltlon¡l I Yler
of tho cffcots of tty¡o¡l¡ outllncd, ln Ch¡ptorl. Th¡t
1¡ I Ðpo¡le lnt tltth cffoot up to e falr1y gli¡lrc
lrvcl of try¡o¡l¡ a¡d, byond, ùhls thc l¡pclncnt 1¡ ycty
r.rtCê.



cHrPrffi, x

cËllm^åL coilcl,$¡Ioug

Invoaülgatlona roportcô la Èlr1¡ ùhoclr rcprcrcnt
en attclpù ¡t e n6r alDllroaoh to tho pryohologloal rtud,y
of ùhc cffcot¡ of l¡y¡lo-ta. Ta¡ls r¡¡od, h¡vc not prl.e-

vlourþ bcc¿ u¡cd, rlÈh Fporla a¡d, thc borlo crpcil.-
rontel dc¡lgn (tlffcrcnü aubJcotr ln ûlffrrcnt lcvoll
of h¡æorl¡) l¡a¡ noü ofücn bcrn anployrû. lhc Scno¡¡I
Dqposc of Ëhc r.¡r¡¡oh r¡t otltl.ør.etory ¡otlvtty orcr
r rldc ficl,d.. but oorteln graoral ct¿ücl€ntg oa¡r bO

n¡d.¡ ln Ëha l-lelrü of tho cvt ûcaor avall¡blo.
fhc u¡¡ of tcolnlqu.t of lnvo¡ülgetløa fron ühc

flcl,d. of egtng t.Ê!¡ to h¡vc brc¡ ffuftful. ID both
dlohotlo llatcnlng (Ch¡ftor II) ead, t¡anclaülon¡ Èoi
sthulu¡ üo rc¡ponrc (Ch¡ptcr IfI) r tho ltrltlel ll¡vc¡-
tlgatloú borrorcd, hr¡rtl.t ñil thr r¡l¡a¡eh on aglng.
In cuoocselyo rrpcrllcntr th¡ rork re¡ gr¡lðcd roro
üqa¡d,s ühc rtud¡ of lVpo-le ln ttrclf hù btb ta¡X¡
tGor senslùlvc to ühc cffcoü¡ of IVI¡orl¡ and, scer rcll
¡r¡ltcð to a oæü1nuln6 ¡'r¡l.yclr of üh¡ ¡lüc anü natur¡
of thc olungcc ooow:rlng uùor þ4torh. Thc oaly
leoE of ¡uooc¡¡ ln thl.c rrgptot ras ülÐ u¡a of d.t s-
orhl,nsülon oa¡ril ¡o¡tlug. rhloh rccred, to ¡hor Ilüt1c
o].car-or¡ü or lntcrprcÈabil.r olungc tn hyporle. It
raa not poralblc üo rrLc a dlrcoü oolDa¡Leo¡ of th¡
cffcot¡ of lVpo¡t¡ a¡d, aglnt, er h¡d, boc¡r onvl¡aGpd. at
ühc out¡str bccru¡c of thc oopl¡x and. tnrrpcotcð
natr¡rc of tho llyporlo cffcoü¡ fornd. Etcyct, 1ü

ahor¡Lil bc notcd. thrt r¡¡cfïl llnrr of lnç¡ülgeüloa
rcnr opracd, up rtüh ùho 181ù1eI ¡ta¡tl¡g polat of
¡gtng. ThG lnforr¿ülm rcd,uotlon t¡ak (Cfreptcr V)

- t?tÙ -
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rhloh !a..t to efftr r rnt'|trtÛ.y rfi?t¡lrnt ret
of rtdy of lrn¡lurr¡t üas ttr.tr rrir¡t nù of
ù*r¡ilI¡tla |roo¡rrrr rtúy hû bill not br¡r r..A
fr r¡ln¡ rùud,lor, .fhc r¡trrl rffitl¡ rrplt¡¡m
rtuÄlrr ü.Íl t¡vrl¡reô ¡llrrtly fr¡ thr lUrcd'c
llüærtnl rd, tb ¡ocû oædr¡læ¡ L¡rr¡¡ tTc lt
o? tbr lFrü.rtat |Êl,!üfDrllt rmr!'tltr ùc h¡4¡¡1¡.

In tho t¡ür¡tsttm rilö ml rrÄ. of ;hrù
rcnlt br rrnrct¡ü, ll¡ thr llùæ¡tur ¡r|nilt¡¡ th
È¡rú of t ûæl.Gltlaü rl,ùh la¡çmrf* Ì¡4Ërl,r.

l 'B c

IrF{Yürlt

HtDcrlö

fü ;rr rtrtrü, ùhrt crlDh t ro¡It bl th. r1[rlorl rlll
cf th rh¡Ëu l¡ lerfurr¡¡r ülth tVnorlr ùroülf Þf
plvrloloff¡rl attloo¡ cf thr ¡D.¡ilf of o{tüpa r.twrÊ
tto t¡ ÞIoct ü,th lm¡rlrla¡ Ðcrfr. Glrph B l.
tbr frurf thrD. foü, F rm rûülrr ln aleoph¡-
rtol{tr rf rll¡1. ûf,FÍtt' tuilrr t¡ .ilåttlüt¿ r¡Â
ucdttlont ¡rfþ¡rr lr r¡trrll rü" lüJ llDt*T
tbrrhold, rtdltr ll htlÆt. IË f.cìr l¡ thlr
fñrtùl|lrtlü tb t*r¡¡rhùlæ tcoo:lil t.¡Ll lþrod,
rllrultr r¡ t¡ Orrph C ü¡Â ùhr ûl¡hotlc lllÈmll¡ ril
þfæutto ¡rôrtt6 ù.ttl Foûu¡ rrnltl rr la
OtrDb D. Glt la tb ¡rù rtü,ltl rtl tho rrnrstlt
Dlrtrsr fouå, rlrtlrr tc CûìrDh A"

D

1n

1n
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tIþ thcn thc oonfllot boürccn luoh of thc
avld,cnoo hcrc .ñô lrrGvlou¡ rort? Th¡ roro oqnltlve
tesks u¡cd, hevo ¡hor¡ ll¡er¡ dctcrloretlo ruûor
þ¡lorle rltþuÈ e¡y of üho ¡avlnS et lor alülüuÄc
crpcoücd. fron Gr¡ph A. [hc t¡¡Xs r¡¡cd. hers rct
of provcu ¡cacltlvlùt, ùhr crDcrlrcatal ôc¡19;a rse
ûe¡lgneû üo la¡lrl¡o thc olranocr of d.oüoctlag a,uy

olnn6cr ln h¡Erorla. Futhrnor.. ùhr aubtcot¡ r¡rc
6cu¡relly elvca no ob¡oc to praotl¡c tÌæ ta¡X,¡ u¡cd.
ln noa¡I ¡1r bcforr borrg expoeod. üo h¡4rorla.
Suoh praot;loo app.ert to b¡¡tor ooattûorsble ¡uo-
tcotloa a€leln¡t irD¡lnanü and. ts a proocd.urc rlrloh
bæ u¡u¡I].y boca u¡cê la r-pcrhcnt¡ rhcrc roculü¡
llÈq Graplr Â errr formd. It rlghü, tlærcforr. bc

euggcetcd. thst oogultlvr o¡¡nolty t¡ rcduord, ¡ro-
groealvcly fron Saorm¡l hvrl up but tb¡t at lor
lcvol¡ of bylo¡tc ruoh rcdustlon lr vory cr¡ll.y
la,¡Icd.. fù le po¡¡1blc that tc¡ttng cubJeote rtühln
a fcr llnuù¡¡ of bcl¡g er¡nlcd. to Ìryporta !¡rlrlrcs
fhc oh¡noc¡ of ùcücoü1n6 !tl.d, ll¡nlrrent. Ilrlr
polnt rl11 bc ûG¡Iü rlth b¡lor but lt shsuld. bc ¡otcd.
thßt ruoh aoutr tcrtlng rs u¡cd, horo Lr uot bocn a
feEtu¡c Ef ¡anJr tnvrdlgetlæs !.n thtr flcld..

Tlrls rùeücrcaÈ of thc trcnô of try¡orla requlrca
fitther qua,llflostlo¡ rhcn G,o oonrld.cra ùhc rcllablc
rrcvcrËrblc offcot ln hypoxla (¡g ¡bm¡ la Gr¡ph C)

formð la übc üa¡È¡ lwplvlng l16fÊ oansrlllng. It
oould. bc eu66oat¡d. Ch¡ü aboçr 101000 fcot thc ptV¡lo-
logloal ¡notcotlvo lcolr¡nla¡ h¡vc a¡¡ooletcd, rlth
ühol rotc lasreacod. rrou¡al 1¡ üh body rhlch oonferr
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protcotlvo cffcot¡ ¡horn 1¡ tarlr rlühout too hoevy

a oogütlvc 1oed.. [lrl¡ l¡ Do¡¡lbler but hcrc thc
d.lffloulty 1r übst ¡uoh offcot¡ lnve lr.v.r bccn

' ¡hora bcforc ln l\ypod.a. ft r¡y bc tlnt thc scnsl-
tlvlty of üb ilc¡lgn and üoohlquo! lravc chorn bc-
h¡vlourel olt¡ager ¡ùrrnlng ñor phy¡lo].€loel oln¡tc¡
rhloh ¡r6ht h¡vc bccn ll¡gcû ln othcr crpcfheDts.
EorGúGr, tho plVclole¡y of thc rubJoote ücatcd. fËrc
lt, by ûcftnitlon ahort. ?.ry ruoh rort al¡ll¡r to
th¡t of oubtcct¡ la otlrcr crpcrhoat¡ thrn 1¡ tlu
pryoholo6lcal lalc-up a¡d, rorc orpootrlþ tbe d,lf-
foænoc la tho p¡yohologlo¡l rottlng. Ec¡oc tlu
pryoholo6lo¡l slüu¡ùtoa bcooc¡ a lllclt oandfuletc
to crplaLn ühc ðlffcronoct¡

Ihc aoutc tcrülng oTGr ühtrty únutc¡ to
¡l-ty rlnut¡a of n¡lvr rubJeofr rar r fratr¡¡c of
tb¡c crpcrlacntc rhlch 1¡ rcl¡tlvcly aovel'.
fho crpcrtrcnt¡l ¿¡¡l¡ta¡ts üplotod. Iu ühr ll¡vcgtl-
gaülonr ronr or¡¡Bon r¡¡Xs a¡ ôlð tbo cqlcrhcntæ
tlroughout all üo¡tlne ¡c¡¡lons. E en thcsc proplc
rrportod. rorG apprchoarlon eü bcing losLsd. l¡elûc e
largc ncüal' taüÈ so prrasr¡rably thc selc focllngr
lu¡t h¡vr bccn slu¡cd, by thr rubJoote. Eenoc ühc
raault¡ rcportcd. h¡lc r¡y ünùy br tþ ¡c¡r¡lüa of
thc laÈcraotlon of tro ¡trGs3rr r rn?aGty alonc ln
thc Croud. lcvcl groqps and. enrloty plr¡s lryporla la
thc Ì\y"o¡lo 6roulrs. Ia tbc ¡lnha'L crpcrbcnü¡ ¡r¡oh
c¡üra faoüor¡ rou1d, aot be erpooûcd ùo bc of bpor-
taneo, capcolally ln vtar of tha torìr prolongcô
tcstlng, end. hcro tlæ roro ttrad,ltloa¡It ploùrnc of
tho cffcoüc of tVf¡orla res fornrd,.



-178-

Ot th. brslr of, tlrl¡ oonôlutlon onc llght
ho¡lt¡tc to goncralllc tho flaôlngr of th¡¡c luvr¡tl-
gatloar to othor tr¡tlr¡g enô Psrfo¡¡¡noc ¡ltu¡tton¡
bú thc d.cgrcc of 8on rellüy 1¡ a'n cLPlrloal qucatlon
rlth l¡foneËtolr svetl¡blo h¡rc on Inofltablc ücoþ
nlquoa a¡d, proocd.urc¡ to utc.

fho gcrur"al oonslu¡loa ilrern ñol tha cffcst¡
of lcngth of ârltosut to lrypo¡la 1¡ üheü rubJcoüa

tcsteô afÈor ücn llautc¡ ln ÌVpozt¡ rort t oorcl tltan
ühosc üccürd. a^ftcr forty to flfty nl¡utc¡. Tlrls ra¡
od.d. end. rmexlrcotcô and. toG! egaln¡t thl geaer¡L vlcr
of pnErc¡slvc d,ctonlor¡tlon rlth tllo ln hJrl¡o¡la.

Suoh pt'ogrcsslvc ùctq¡loratlon 1¡ rcedllt obacwcd.

ln lsvcl¡ of hylo¡la Ln rbloh cvcnùu¡l' oo¡P1ctc oo1-

Lap¡c r11l ooor¡r üd. !t h¡¡ bccn sho¡'a et lorcr lcYcl¡.
It 1¡ trus tbat ülp cxllo¡r¡¡Ë tlrcs u¡cd, horc rcDl qultc
¡hort a¡d. lu ühc loug Ècrr ùhc lorc no¡¡el Prqræ¡lve
d,ctqrlo¡atloa nlght bô s.cn. It 1r por¡fblo tlt¡Ù thc
tlrc lntsrvala tnvolvod. try lhor thc ûcvclolnont of
aoLG ahort tc¡r phy¡lolqglo¡l cacr8lslnt rctpontc
rhloh I¡ reflcoücd ln bohevlo¡¡r. EoücvGrr ftsr thc
ütnc rpan lnro1vrd, lt l¡ ec lltoly, lf not lont lltrltt
thrt et üho lougor orlro¡r¡lG lntcnrla thc rubJeoüe
hsvc bcoorc EorG eoou¡tacd to tho tc¡trng altuaflon
a¡d heaoo l'sr¡ epprehsn¡tvc.

fhc oon¡ld.cretlm of thc d'cgroc sf apoolflolty
of thc re¡u1üa obùalacô hcrc lavolvc¡ trany faoüor¡ on

rbt oh no rollc tbsn sDcouletlon o¡n bc provld,cd.. Iü
aocE rosaon¡bIo üo oonolud.o horcvor ührÛ þ¡rorle
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d,o¡¡ prsd.usc cffoot¡ at falrly rflê bvolr of ¡trcar
¡nd. üh*ü rorc ü¡tlr rrr¡ roaû u¡cful tlün o'thr¡ l¡
thl¡ rtud.y. ruËbor tho r¡n¡lülvr cr¡nr[cntel
ilr¡lgn¡ crployrd. ny fnoûuor th¡lr æn ¡nobler¡
ta lnt¡rlx¡tatlæ ühough they elü s.atltlvc te o¡LL
oh+-gcr ln oqülttvc f,ûotlæ-r Bloeu¡r of tbatr
¡c¡¡ltl'vlty tfpy t¡y b rffrot¡d, by earlcüy rbloh,
ln oo¡ùr1¡ üe¡Lr, r¡¡/ t¡tclrot rlth hyporla to 61v¡
qultc onDlrr trcnd¡.



.âPP8r¡DrX 1.

rgrrs 0F s[^â![IsrlcaL sxGilIFIgÂtcE

The o1e¡¡lo¡l thcory of statl¡tlo¡ ln D¡yohologt
1ø th¿t outttncù e¡d largcl.y ûcvolopcd, by Etehcr (1960).
the ¿pproaoh ta oac of lnd,uoüllc lnfcr'cnoa rhcrc ' otl
the ba¡l¡ of lnforz¿tlsa tÌo en crlprlncnË ø a rtr¡t-
d.o ¡a¡plc, probebllltt ¡tatcrcnt¡ ¡¡c ¡¡d,o sbouü tho
cffcotc of Èhc erperlrontal trcetn¡nù la tha populetlon
frou rhloh ühc ra¡Dlc 1r ô¡era. Th3 lrrooGal oot!.¡I¡t¡
of a¡ttlng up e aull llpoùbc¡t¡ tbaü übc crlrrl¡cnùal
üre¡Èrcnt ha¡ no cffcot. Thl¡ ¡ul.l Ì,rypothesl¡ 1¡
ühc barla of all crpcrlloatel l¡fcrcnoc aaô. ¡hould,
bc forru.letcd. ln aüvensc of tbc crllcrllcnf . R[¡h¡r
sayE that 1ü l¡ rovct provcd. or o¡üabllahcð buü lt 1¡
po¡slbly d.laprovcû Ln tbc oour¡c of o-pcrhc¡tatlon.
If lt le d.leprovcd, tbn th¡ altr¡u¡tlvs ttylothe¡lr
lc soocDtcd., übEt tho ¡rlrcrlncntal ürcatrcnü d.oc¡
prod.uoc a rcal ùlf forcnoc. lr for thc lovcl of
d,leproof of tln null lrypoth¡¡l¡ 1ü 1¡ auggertcd, ùhtt
tlü la u¡r¡¡I and, oonvcnlont for cxlrcrllc¡tcra to

Iu thls ray auythtng ¡oocptcd, ¡¡ ¡lgnl,floant lnd.lo¡tts
¡ rcal offcot and scld.or rlll olstr¡ bo ¡ed,c for cr-
¡nrlrcntal cffootc rhloh d.o aot atand. Up to rcpoetcd,
t¡ctfu¡g (ùylc onr crror¡). Ât for rb¡t Etahor oall¡
rGtrors of thc ¡coond, kl¡Ä;r l.c, aoocpülng tho null
Ìrygothcsla rhcn tt t¡ f¡Iac rtlrl¡ lra¡ no aoaalng rlüh
rcepooü to rtlD1c üo¡ts of aüetlstloel ¡lginlfloe¡rocr.

-18O-
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fa rcs¡¡t lrcert thcrr h¡vo bccn e nrnbor of
orttlolttrr of thl¡ approaoh ¡ad. va¡lour altcn¡tlvca
luyc bc¡n aqg6crtcd.. Thcro crG e nub¡¡r of ¡pcolflo
obJcotlonc but ühey al]' ¡ücn fro one furd¡¡catrl o¡c
th¡t thlc app¡oeoh 1r qultc et vr¡lanoc rl,Èh ühr
rcùhod.s of sol¡ntlflo lrvcstltattoa. Luolrln¡ &

Luahlns (tg6Sl, la d,call¡g rlth thc gcnoral loglo
ef thrnkhg, polnt ouü that thc lqlo of d,laoæory
ls fa¡ rcnæcd, tÌq ùl¡ loglc of proof. Ä¡ ¡
rrcult thc nul], hypoühcrla ofürn hgs üo bc lavcntcû
poat-hoo for publ.loaùlm of er¡rrlrc¡t¡ rho¡o ¡o1¡
rurporc r¡¡ Èo flad. rrhat h¡DDcn¡ lfr. II¡y¡ (1964)

d,oale rlüh Èhla ùoplo of rto¡tra¡¡ltlp' anð sr¡Ggcrta
c ellght eoftcning of thc ola¡gloil appnoaoh Þy

utl¡g a tlucc oholoc d.colslon on thc nul.l ltypothc¡I¡ r

aoocpt. rctala rlth d,oub,t or rcJcoü. Eitr¡¡d.¡ où ¡1
(t963) suggcsü a rorc ¡¡d,loal epD¡oaoh rhc:nc er¡rctl-
nonüg]. cvld.cnoc Le add.od. to ¡nlor probcbllltlcc or
crpootrülons ro thaü a nar ¡¡t of prob¡bllltlos arc
e¡rlvcd. atr utlng BayGC th¡orcl. In thls rêtr rro

hail. and, fest d,col¡loa 1g cvlr r¡d,r but a ylcr 1¡
proûuccd. of rhrt th¡ rorld 1¡ prob¡bly Xlkc. Eiys
(L96t+l cuggc¡tr üh8ü ühc .ltfflonlùlo¡ rlÈh tlrt¡
approcoh a¡c trofold.¡ ühr prlor probabllltl¡¡ erc
oftcn aot quaaÈlflablc ¡nd ¡Iso pryohoLo6y secnr not
to bo rrady for ¡uoh r radloal olungo though üh¡rc ls
luoh to omcüd 1ù aa bclng olo¡er üo thr aotuel
preottoc of rcgceroh.
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Thc Etchcr 1oBlo g!.vcl a felao 81r of l¡rGoltloa
üo erpcrtrrnttülon rhcrc eny rotulù rlüh a proboblllty
oî jft or lctt t¡ rrcaU br¡t onc rtth a Prob¡blllty of
5.51 le not. Thc hyc¡l¡¡ aPPro¡oh of Erlrard¡ of rl
(t96t) ¡cols to bc ln dlffloultlce ovct thc fal¡o
preoleloa lnvolvod. ln ettcnptlng to quanüt fy Prlor
prob¡bllttlo¡ Èhoueh thc ¡oüu¡l' oonrcquonoGt of thl¡
d.lffteuLüy arc aoü as û¡astlo ¡¡ tho tll-or-Donc of
ttlc Flshcr ap¡noeoh. Thc lrrtlevenoc of ¡uoh ItrG-
olclon le auggcrücd by Edclngüon (1966) rho ¡hors
hor ¡c1d,q ln pryohology rarplcr oan bc ooasld.orcd.
land.or, aad thus lnforcnor bctonð ühc rca¡r1ts for
tho rarple oan bc radc Þr¡t ¡uoh lnforoaoc 1¡ non-
¡tatt¡üloal. lhan 1ü 1¡ rqcrbcreû hor luoh ro-
¡ulta obtalnoû arc d,cpcnd.cnt on üho oq¡crhcntcr rho
ôld. thc cxl¡crlncnt (Elntz eü aI t966, Eoronùh¡l t966,
Boconüb¡l t96?l , om¡ld.cr¡tlon sî 5l ot 6É rould.
appcet to bc r¡tralula8 et gn¡ta¡.

B¡Èan (L966) h¡r rcvl¡rtû tÌË d,tffloultlc¡ end,

d,lcüortlour of ühc EIghGr alrptroeoh rlrloh hÉ polnü¡
out ta d.crlgncô for übc onc-off cr¡lcrhonü rlth no
prlor cv|ûcaoc on tho phenccnon ln qurrtloa. ho
of thc allfftoulülcs ho auggsrt¡ rlth rl8nlfloanoc
tcatlng 1¡ ühct publlortlqa of lnforr¡tlon 1¡ üoo
nuoh d,cpcnd,cnÈ on auoh algnlfloilto. lcvcls. fhls
lnflatos ùh¡ nrnbor of t¡4rc ono (fel¡c rcJootloa of
tho nnLl ÌVpothc¡l¡ ) oÌr.'oro ln th¡ lltcr¡üuo, In
a ühc¡ls loro frcod,ol 1¡ ellorcd tlu¡ gcnerally glvcn
by Journel cd.lüorc aud. thcrcforr thc ¡ncotloc follorcd,
tl¡roughout thls on¡ 1¡ c¡t¡atlally praglatlo and.
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Baycelen rlühout tho czaoù Brobobllltlc¡. Iü l,l¡ llr
f¡ot, ül¡ nongl graotloc ln orlprl¡cat¡l rc¡caroh
ara¡r tla ùho artlflolel oo¡rvc¡tlon¡ of Jounrrla.

I¡voI¡ of probabtl.tüy arr quotcd rlth thc
¡tetlrülsat enal¡.ct. In tcncral no rcrult rlüh a
probcblllüy of grratcr tbrü tDl tt tlv¡n lush ol!-
d,cnor. Eo;Gtarr ln ¿¡¡o¡tlr6 tho rcarrlng of crpcrt-
r¡nü¡l d¡ta lnücrprctatlon 1¡ r¡d,¡ o¡r th¡ b¡91¡ of
pleuslblllüy of thc cffcotr fror prrvlot¡s tsnorlcdto
anð frou prlor oxpcrhoatatlon. hrthcrr slfnl-
floanoc lovob e¡:c pleo¡t ln oo¡tort of tlr pqcr of
thc tc¡t of rtaül¡tloal rlgnLftoanoe. Ecnoc e t!-
cr¡lt rlth a hleh probablllty by olr¡noc ustrng a üort
rlüh fcr ûogfcc¡ of frood,or lcad¡ to ¡ hlsh Ptìo-
brblllty of f¡lro aoocptanoe of ttr null l¡ypoüho¡ls.
Sr¡oh ¡ rc¡ult 1¡ not ncecttêrll.y glvca lc¡c ored,ouoc

th+n aa aoo¡ptsbly rlgplflornü rc¡ult ñor ¡ tcst of
ruch lrlthcr !,oÍê!. Ecnoc, aot oaly ¡tSnlflo.Doe
lovcl but al¡o tho ¡l¡c of tho offooü 1¡ talon lnüo
eooor¡at ln ruoh i rey ùh¡ü no F r¡ü1o grcatcr th¡n
?.5 Li !.gnored. and. no F retlo lc¡a üh¡¡ 2 La glvcn
rueh ¿ttc¡tlon. I¡r ruob oatcc ühc rx¡nrlrcnürl
trceùrcnt rould ¡oæ, to oøatrlbuüc no roro to thc
verl¡uoo ùhrn rand.ol v¡rt¡tt oa on lta onr.

Ia thlr ürX¡ ¡o d.ool¡lon 1¡ ¡yar. flnrllf rad,c.
rhloh 1¡ ùhc oeso tn ¡orù aolontlflo invc¡tlgrtloar.
ffi,draa¡ la oollcotrd. ¡nd, ¡velurtod., rorr cvad.rnco la
ad.d,cd anit cvelu¡tcd., ¡tatcucnür a¡l ¡aðc of rh¡ù Gcqrs
to bc ühc oa¡c, luô toLC goacrel quellflo¡ülon tr nedc
of tho ðegrcc of oonfld,oaoc üo bo a¡orlbcû to the¡c
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¡tatcrcnt¡. Ec¡so no lt¡t1tË16r1 il¡ol¡læ ls l¡d.c
anil probeblltty Ytlucl arc tslaüGû at ÚÈeütstlcs
d,æorlblug thc err!. sf ooaflücno¡ of the r.tulfl.
$uoh e lnoocûr¡rc lra¡ as rltæou¡ ratlonsle bnt Lt
1¡ a üru¡ rcf1cotlon of tlr ray thiù lnroælg¡tton¡
of tlrlr tlnô Drooccû. å! tnohL¡r ¡¡ Luôhtu. (1965,

polnt ouù. r¡r!¡ lsrlal of rtSorou¡ r¡ühcr¡ülor h¡va

bccn o¡¡rlril out for a touf tfir rltltout au edcquetr
rrct¡-thloryt, aad, no apolqt lt ¡.oatatltl'y norôoÀ

for ¡ush c 1¡oÈ.



TPPETDIX 8.

DTSCBIr TÆIü CTBD gOf,TI¡f@ Tf,D fiiE

In erl¡crtn¡at A of Chepücr V lt rac fotnd th¡t
thcrc ra¡ lltülc cffcoù of hy¡orla ta ùhr d,lsortn:l'n¡-
ülon oE¡af ¡ortlna ta¡t ¡s d,r¡o¡lbed. by crolslrn (L9551 .

What dlffcrono¡ ttrro rar lry 1n thc oPpoaltr dltco-
tlon ña theù ûc¡orlbcd, for ¡Gl¡g by Gorelan antl

Szafran (t9561c rlth tnomestng d.lffloul.tl lolttng
tluoc lnorc¡¡cd, roro !,n üh¡ hy¡lo¡lo StouD though
thl¡ etroup ras ¡llghtly quloher at thc oe¡toat üa¡I.
CTo¡¡r¡u auô fl¡af,r¡n (L956', rrporüod. tlnt el']- th.
eubtoots rGr. rlorcr qrcr aLL tlten 

'atng 
adulü¡

though thc d,lffGroaoc raa 6rcrtcr rlüh thc ce¡lcr
d.lrortrlnstlon ta¡Ig .

8cau.lùe rcportcd by Foaalan ¡nd Ssaflatr ere
et odd¡ rlùh thc bull of thr flnôlng¡ la ag;c th¡t ln
oIôer aubJeotc rotpoüEê thcr a¡c ¡lorcr qnÊr-all'
and. thlg elorlng ray bc oonstanü et ¿11 levoll of
ôlffloulty or rey be Eor"c ua¡kod, ln the loaG ðlff,louJ.ü
d,:[sor1u1¡atl,oas or oholoc çlür¡atlon¡ (Uelfs¡¿ L9621 ,
Thc l¡val of tllcc takcn ln ühc a8lng süuÅy rcrG
qultc úlffcrcnü fron thocc' for¡nd. ln thc lty¡rorle
cr¡rcrlr,cnü r ln 6þo¡¡nsn and. Ssafran (t956) thc Èlu¡
por oa¡d, for you¡g tubJcott at ono YGllr¡c four d.ots

d,laortulnaülon ree 0.8 ¡coond.s eü,a[ for clghÈ doÈs

vcrsut ücn ûot¡ rar 1.0 cooond.s. Itt tln ð.coou.Brcc-

rlon olranbcr e 6pouD of toug lr"lo ad,ult¡ üoots a¡
¡vcragG of 0.9 ccoond,r for oac llttut forr aad, 2,1
rcoond.c for clghü ycrrur toa d,oüs ül¡erl¡ln¡tLon.

-lB5-
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For thc¡G rGasom lt ¡ou¡d. Èhat loLC eÈtcrpt
chould. bc lad.¡ to rrùabll¡h thr cf,froùt of s81üg

utlnt ths oard.¡ and, follortrrt prooaüurc of tho
lVporla r¡Dcrlrrnù. lh; proocüuc u¡çd. a¡d,

follstcd a¡ olo¡cly a¡ Borsl,blo r¡¡ ühat d.crorlbcô
þ crotannn (t9551 rhloh ¡D¡lc¡rt not üo hrvo bcon

ve¡lcû ln th at1n8 ltuÅy thugh fcr d.cù411s ¡rc
glvou th¡rc.

I¡ttor¡ rc!! rrltton to graÀurto¡ of, åôcl¡lðc
Ih:lvcr¡lüy rho 6reüurtrd. bcforc 1915,- 8sh:[ng ühm to
ûeÈc Dart la a¡ ex¡rrhcnt lnvolvlng coq¡¡¡!,¡ott Lt -
traon old,cr Êraduetc¡ snê p¡c¡cat ¡tuûcnt¡ olr a
oerû so¡ttne ùasf,. ffo¡ lec Èhlrty lcttqrl ¡onü
tcn mpltor rcrc rcoclv¡d, a¡d. ühc¡o pcoplc rcrrr tcrt¡ð
oa tho oa¡al ¡o¡tlng üa¡k, Of üh ùca aubJoot¡, flvc
rcrc f,rl¡Ic¡ enð a6ca mngcd. ñol 5ll-i65 !¡¡ær.

Foú tlu oøÞr¡t,son flvc t¡Ic a¡d. flvc fc¡¡l¡
pcyohology rtuiltatt aCCô t9-20 toa¡t ¡Iso ilt¿ th.
oard. sortln6 tüÈ. Í[bocc eubJcot¡ ùooE pa¡r'ù la thc
crperlrenù la pa¡tla¡. ñ¡lflhont of ¡ Eorrsc lcquln o-
rcnü anü hr¡c¡ ooulð h¡rrlly bc rogerücû eg ¡uoh
rrady yoltnt.crr .! Ghc o1d,cr greûuaücs, thoqh thr
asürno anô Uæpo¡G of tho crpcrhrat ras orpl'alncô
Èo ühcn.

Ttr¡ ¡poocd,uc rr¡ gl,ella¡ to thrt ücsorlbcd, ln
Cbepùer V. Fow peokr of forty card.¡ aaoh rcrc l¡d.o
W rlth p¡oIs oonÈ¡lnlrg cqu¡l nubcrs of üro d.oaol-
a¡tlon¡ of tbrcc rlLlhcüro d,la¡ctcr, blask d.ote
r¡noad tnpba¡a¡ûly ovcr tlæ feoc of an otbôrillro



-18?-

bI¡¡¡¡ playluA s¡trd.. Thc p¡ot¡ oon¡t¡ücd of tho
follotng d¡nouln¡tlonrt onc or for¡r ôot¡, llr or
trelvc iloü¡, clght or ürclvc d,ot¡ anð o16Ìrt or Ùcn

d.ota. SrrbJoot¡ rGlc h¡nd,cd a lcll-lhufflrd. D¡ok
and erkcô to holû th¡l fecc d,ora, to tu¡n ührr ovot
ono at a tlro a¡d, Eort thcr lnto tro pllc¡ ¡oaord.l¡t
to tho nrnbcr of ûotc on cgoh G¡^rd.. thcy Ícrt üold,

to do üh¡ üasI a¡ qu!,okly e¡ thty ooulil Þuü to fry
not to rale rolc thrn onG or tro rlataLcg p¡r ¡ortlug.
SubJcots ðtd ùro bloola of trlel¡ c¿oh oonsl¡ülnt of
onc ru tlsou8h csoh of ühc foræ lrvcl.a of d,lffloulty.
åfÞcr a ¡hort rcat ruÞfcotr ûld. onc l'o¡o blool oon-
rlrtlng of sac trlal at o¡oh of thr fotn tcal¡ a¡rô

thca ÍGr¡ ßlvon thrcc ¡uooecrlvc trlals eü c¡oh lcvrl
of dlf,floulüy. IntcrcD.ncd. rtth tho¡c flu¡I trtal¡
aubJoota ÍGlc ¡rÈcü thr¡c ühc¡ to aort e ¡nok lato
tro plle¡ by alta¡n¡tloa, pl¿slngl tho flrat oa¡d. on

ono plle, üh. rcooað o¡¡tC oa anothcr pllo. tha thlraL
oerd, on Èh¡ ftrst pllo a¡d, ¡o on. thl.r Lattcr res
an eütc¡X¡t üo rca¡rnc eny tnd.tvlifu¡l- or Siroqlt d.lf-
forcnocc tn ¡prcù of l¡nlpr¡I¡tlon of tho oa¡d,¡.
8ø¡tlnS tl¡c¡ rorc rooord.cd. oD a lr¡nô-hc1d. rüo¡>
retoh to ülrc acarc¡t onc-tcnüh of a laoo¡d,. Tlr
ord.cr of ¡noccatetlm of teil¡ rar ?artcd. for caoh
rubJrot for caoh bl.ool of ürlùr and, ryrüorntloally
v¡rlcd. botrc¡a rubJoeta, u¡tDg orthogou¡l letln
squtroS.
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Bc¡ultr t

â¡ ln tha lVpo¡la o¡Inrlrcnt fcr crrors rGF
raûc ln eortt Dg ¡o rc¡ulü¡ h¡vr bcn anelyrcd ao1cly
ln t¡rrs of üh¡ tl¡c f¡Xon by caoh rubJccü ln caoh

Giroql, to ¡ort aach peol of oeril¡. TItc Gt¡oa üatca
oa ühc llrrt thr¡¡ Þ1oofr of trtell rcr'! anel.ytcd.
aloug rlth the rcaa of ühc l¡st tlucc trlab rhcrr
aubJcote had, tlË.c attenptr ¡t r¡oh lcvcl of d.:lf-
flor¡.tty bcforc rovlat oa to tbc nl¡t.

ånalyrl¡ of ve¡|,¡noc r¡^r o¡¡r!¡d ouù m tho
d¡ta for a tro-bt-tno feotorlel ilo¡lga rlùh üro a6c
lcvclr a¡d tro r.r.a aad, rlüht¡l and, bctrron gtonp
oqlnrl¡on¡ r¡d,¡ of ühr lovo1 of d,lffloulty and.

¡neotloc cffroü¡ of fors ac¡nratr trl¡l¡ at c¡oh lcvc1
of d,lfflsulüt. Thc rlthln gtoup ya¡la¡oc re¡ apprsrl-
rstely tilloa ar trc¡t ln thc old,.r ¡Foqp and. th¡ ln-
ðtvlùu¡l varlrtlon by lcvcl of ûlffloulty ra¡ shl-
Ia¡ly hlshrr ühor¡gh 1¡ ¡clühor l¡¡Ilcot ras th¡r. any
d.lffcrcnoc bt rer¡ l[,ffcr¡noo¡ of vìrlensc of thl¡
naSütuôr ñt oon¡td,er¡bLc bn¡ù rhorc thsrc are oquel
aubor¡ ln thc ¡ubrgroulr! r thc bl¡¡ ln lrob¡blllty
e¡tlrstlsa ir falrly $¡tl (¡oc ll,nitqulrf lgfi, an¿
a f\tll aaalyrtl rt¡ tlr¡rcfor-c o¡rlcd. ouü. Tablc
A.t.l9 of Èhc SÈ¡ül¡tlo¡l tDp.aût¡ ¡hora thc rc¡ult¡
of thl¡ anelyalc. Tlp otr.ly gigcabl¡ d,lfforouoo ln
æcrall roorct lloa ln thc ¡loræ pcrf,orrrnEo of tb¡
fcu¡le rubJcctr ühoqtsh oycn hcrc thc probobillty lr
gæatcr ühea LOf, â¡ ln thc hfpo¡fe crperlrcnt
O¡o¡g¡¡nt¡ (I955'l omfu¡lon fboÈlon ¡ooount¡ for
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vl¡tuell'y rl"l th¡ tr¡tatlo¡ ln kvel.r of ttfflor¡lty,
lfolthor eto nor ¡c¡ ¡hor ¡¡y ¡lgn of lntcraoüion r!.th
ûlffloulty buü thGto 1¡ ¡ ¡lznb1c l¡ücr¡otlon of
(Il.ncar) coafn¡loa by ¡o¡ by ego. Etgræc â.2.1
ahor¡ thlr cffcot. In th¡ foalo¡ Èlp ürd.tùlon¡I
Dlotrnc of tb¡ rffcot¡ of aglr a¡.c fomd ¡ the tolmg
arc r116htly qulotæ ¡È 6¡-four (?0 l.¡ro. ) anû vcrT
nuoh quloter at rl6ht*ùln (t8O l.úc6, ). In the
r¡ror tlr rcv¡reo cffrot l¡ fornd though the cffcots
a,rc ruoh lc¡¡ nrtcð. Iorng r¡lc¡ ere qulokcr rü
tb¡ oa¡lor te¡I buü ¡Llghült rløcr ct ùho lerc
tlfflculù. ft ¡hould br aoÈod. üh¡t thc¡a l¡ no
ûtffercno. by aep bV ¡ltola¡ülm tlrcr though ùtrro
lc by ¡Gr. Thc gca¡rr¡l hvol of tlrc¡ üalrn ln
thlr rr¡nrbcnü ta qulÈc oro¡o ùo tho¡¡ forn¡d, tn th¡
tout a¿ult ¡alc¡ on aorral ¡1r Èc¡ücd, ln Ëhe d.coa-
prlmlon oherbc¡ç.

Dl¡ou¡¡loa.

--

lg tn thc rr¡nrtl¡aü¡ m ùhr cff¡ot¡ of trypo¡l¡
oa ùl¡orid¡atlon oüral ¡oætlnt, th¡r 1¡ ltütl¡ ovl-
ûc¡or hcre of, eay ¡1rÈr e¡d ortr¡ndly oonal¡tæt
¿ooor¡¡t of tbc cffoot¡ of esilug. Erclr tf thorc rûÌ.,
ooa¡li!.crrblc quellflo¿tlær roulû h¡vc ùo bc uÀc of
thc lntorpctetto¡ 1¡l vlcr of ttr d,lff¡r¡nec¡ bctrco¡¡
grìÐqlr rhloh 1¡ oonfoud,cd. rlth e6c d.lffe!.ro.¡.

Þa obs.trvaËlæ ln üb¡ crpcrhcnt lt appcer¡d,
ühaü the olil* r¡b¡ rrrg ocpoülng egelarü thclr
¡rorutcr ooutcr¡nrùr 30 ¡r to bo hlshrt rotlvatcd..



2.6

2.O

Ftc. A. 2. l.

Moles (N= 5) Femoles (N=5)

Aged 54- 65 Yrs.

+Aged Z0-Zlyrs

o.5 l.o l.7l 3'l o 05 I'o l'71 3¡

CONFUSION OF CARDS

Discriminotion cord sorling. Meon time pef 'Cofd for 2 oge.

levels in bolh sexss.

Both Sexes ( N =lO) .

t
Aged 54-65 yrs

Aged ?O -21 yrs.

o.5 r.o l.7l

CONFUSION OF CARDS

<)O

(E
l¡J
fL

l¡¡

= 2.5

r.5

U;o
3 r.o

o.5o
0E

z 2.O

l¡J

=,
1.5

r.o

o.5

F

o
3.1
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tby ÍBrlÊ told. thc Pr¡rpo.o of ühc c¡Ircriroat rar fo
oorÞ¡ro old,cr end yor¡ngcr pcoplc of r¡nlverrlty lcvcl.
Th o1c¡cnt of eq¡nülùlon ras not ¡trc¡¡rd' and' ofüca
attclpÈ¡ rcn¡ ¡¡d,o to ü,!¡¡uadc aubteot¡ tro tttls
vlcr bn¡l nonothcha¡ thlr oletrþ h¡d' en cffrot on

porforrancc. ttong üho slôor fc¡¡lc subJcoüc thle
rotlv¡tl.on r¡¡ leas oH.ou¡ ¡nd. thc P81rG lotlvc tn
offcrtag to eot er aubJcot ¡ceroô fror tcacrel 1¡-
tæc¡ü and, r d.c¡lrc üo bslp. 0f üÌlo flvc ctd'crlt
foralo¡. throc üerc rctlr-od.r rhLoh 1¡ not truc of
any of tlr ralo¡ of ooln¡ablc lgc and. m thr rholo
thc rotlrd, l¡d,:lc¡ rG¡lt luoh üho ¡lorctt.

.åro¡g ühc yor¡ngor lubJæür, ühc frr¡lc cub-

Jeotc rcrr¡ ¡IlChtIy rlccr ærralI. Thl¡ probebly
roprcacatr no fund¡rcaÈal acr {lffcrcnee buü la r
rÊrpqnæ to thc p¡tlonler crPcrlrcntor slnoe lt t!¡3
bocn oon¡lrüoutly fornû ttrroughouü thc rorl ropo¡trd
la thlc thoslc th¡t f,cu¡lc¡ rGrc slorcr la rLL üs¡L¡.
¡ d,lfforrno¡ rhloh 1¡ ahoat oo¡taln1y not r¡nlYcrcal.

H¡Ietl¡g Èbrc oon¡td,crr¡üton¡ to tho flnÄtngr
of ûl.ffcrtug offcat¡ of v¡¡yla8 lcvcl¡ of ðlffloulty
to a6c lcvclr ecoord.lng üo ¡cxr the oonolu¡loa rhloh
rocrr to bc lo¡ü pburlblcr al¡o¡t ln cDlto of gæc

of thc ovld,c¡oo. 18 th¡t olùcr rubJootc a¡c In
gcnoral ¡1or¡r et tbc o.ril eorGlnt ta¡t and tltls
¡lorlnt 1r grcatcr et lorc tllfflonlt tacl¡. fü la
ru¡gcrücd. th¡t rh¡rc tho revcrtc ooou¡ tt la breeu¡c
of aa olcront of e¡tre-rotlv¡tlm rhloh oe¿ rced.lly
b¡û üo qulotsæ tlreg ln loro illffloult tr¡t¡. No

l¿tÈer hor h¿r{, ühs cubJrots try thcy oa¡not laorccre
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thc ¡o¡tlug tllc o'n onc Ycr3ul førg by lorc Ùb¡n ¡
fcr rcoond.r. sror fo¡ty orrd'r, but oa tlu clght
yorsu¡ üon te¡I ¡ roduot!.oa of ücn or ftfüccn rsoonðt

ooü1ð rcII be ¡rpcoücå !f thr lubJGËt trlc¡ h¡rd,¡r.

Tlrt¡ oonolu¡l0n lc brrGd. on oeauel 0þrcrv¡tl0n
of tht cubJcotr but h¡¡ rcoclvcd, oønflrratlo¡ obllgucly
frol torG upubllchod, rort d,oac ln tho dcpa¡üncnt of
paysholqgiy aü åd.ol"¡lrle lh:tvcr¡lty bt ¡nothcr .rü¡ff
lolÞcr. th¡ oonpered. ¡d,u!t mlvorrlty rtud.cutl rlth
toa o¡r trolrr tcar old, ¡cbool ohlld¡u @ thc d'19-

ortltt¡tloa oa¡d solÊlug te¡I end, fountl thr ohlld¡¡a
rlilcr ovcrall' but ca¡rolelþ rlor ln üh¡ rorl! ülf-
floult t¡rtr. In botb ¡laDrst¡. rtüb trolvc ¡ub-

fcotr pcr grou¡r tb. ¿lffortncot rGrG hxshly roll¡bIc
atatt¡tlcallt. In üo¡t¡ of Pcyoþo-lotor ihlll aelng

oftca rcflcots thc ¡arc olrangcr la rovcrcc ¡s tho¡c
oocrnring uP to r¡trrlüy snat Èhus lt lccl¡ Ill¡cly
ühst !n d,!¡orfiinaülon oa¡d, rq¿tlng the trur cffootr
of eg¡ u¡l¡t ühc gcncral tooblquc¡ outlln¡û arc ths
oDposltc ùo ühoac or¡tllncd' by Cïorenan ead' Ssañ¡n
(L956't . Thc quoaülon thoa arlt.t ¡¡ üo hør üho

d.lfforcnoc la rcüulüt b¿¡ arl¡cn but oloarþ tro¡¡t

ðlnot mplrloal te¡t of tb¡ offootr of e8lng on

i[trorlnln¡tlou o¡ril ¡o¡ti¡g roult be rcqulroô bcforr
thc norc thoorotloetly ælcntod. quoatl'otr 1¡ üc¡It
rtüh.
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IÂBLE å'.3.1.

CIEåTîEN rI ETPEBIüEM .â.. DICIT SP^TN E DIGTOTIC LIgIETTNO.

ÁrÄLISTS OF YTBIII|CE OF THE EFFBGIS OF HIPOIIIA'

rffiT-BE8ET'T å¡{D ITIffEM OF DIGITS T[ Â [TST.

Dlglt Spat

Effrot I).F. Ye¡.Erü. F

Ey?orl,e (E) I
Hlühln E 20

tfr¡ù-Botc* (T) I
E¡T 1

Ttth!.n x I 20

l{urbor (l{) ,
Er[ 3

üthtn ¡ It 60

lrtr 3

[¡t[¡lf t
ïltbI¡¡T¡lf 60

2A.h5
10.04
l.lt
l.g7
).r4

t29.35
b.5þ
$.85
e.16
2.Eg

3.89

2.0I1

67.9L rc)

)
C: .01
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p
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ffBLE A.3.L. (sE9. )

Dlchoülo l¡t E¡lf Dtohoülo znü Ealf

D.F, V¡¡.Ert. F Val.Ert. FEffcot

4yporl¡ (E)

rlthln E

Tcaü-Bctr¡t (T)

H¡1
rlthln ¡ f
[rnbcr (Il)
E¡IT
rtthta r F

fril
Ert-lI
ftthlnrErT

1 69.89
20 ?'6,08

1 18.6?
1 2t,56

20 5,46
l+ 580.t0
4 t.t6

Eo 5,t6
S E.6l+
I) 5.99

80 5.r1

2.68 lgt.a2
36.01

3.41(¡,) 20.lro
4.32(t' .?7

2,61
106.2 (C) 201.10

3.O9
t.6t 5.89
1.13 7,9?

.57
J.59

5.90 (E)

7.81(B)

34.1 (c)

2.21(Ll

)l'¡ .l ) D .05 El .où n) .ot Qt .01 D
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Tâ3iT,E A'9.2,

SHâPTER II EXPERIMENT B. DICEa|1TIC LIgTEh¡ING. A}IALTSIS

oF co-vâBIANCE UITE ADIItgTUnm pon 4GE Al{D PBE-

T88T DICII SPâ}I

Etrst Ealf DlohoËlo Scoond. EaIf Dlohotlo

Effcot D.F. Vg¡.Eeü. F Va¡.EEü. F

Hy¡rorla
Llncar
Quad¡aülo
Cubto

t{lthla E

3 59.5t
1 t.5g
1 t29.26
1 96.8J

26

2l.o
?0.69
85.56

2.03
z.l+51.34

No F R¡tto attalnc lovrl rhcre p .10.

t{lth!'n GrouPg Corl.latlon.

Elraù Ëe]'f Sccoad HaIf

tJlüh .Agc r = 0.291+ r = o')35

lÍlth Dlglt SPan r o 0.906 r = O.?34
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TrFr,E L.3.3.

SH¡FTER II. E)(PEBtrüÍAÍI C. DTCEo|IIC LI$¡TESII{G. EfBÍil
EåLF I.I T AilAIT$Ig OF VånIÂ¡{CB

Eff¡où D.F. Ytr.Btü. F

Eyloxla (E)

Llnla¡
Quad¡atlo

Ello¡rnc (E)

ETE
Lln¡r¡
Quadrrülo

SubJooËr ßthl¡
xol¡c/Qnlct (l{)

l{¡E
}TrE
ITxE¡E
ll ¡ ïlülú,n
tr¡t/nrücgt (f)
TTE
T¡E
Í¡HxE
f x ÍltbLn
B¡fore/lfüor (s)
B¡E
Brf
BTE¡T
B ¡ lftthla

2
1

1

1

2
.L

I
2+

2&.81
19.60

2w.O2

26.56
51.35
61.78

?7?.60
2.6t

t3.07
L7.O2

8.e8
t2.28
o.63

1.6.65

0 "26
5.60

t22.02
1.98

96.8L
2r+.2t
8.83

?.95 (¡)

g?.72 (c)

1.58
2.06

5.?6 (B)

4.76 (B)

36.+? (c)

4.L7 (a)
2.74 (A)

t
2

1

2

eI
1

2

t
2

1

2

1

2

2,8

Z,+



Eff.oü

lfrT
f,-T¡H
H-[¡E
I[¡TTE¡E
H¡lxtlltb!.a
tr¡B
l{¡B-H
}IrBrE
trTBIEIE
lf¡B¡Tltlúa
l[¡B
fxB¡E
f¡B¡E
T¡B¡E¡B
l¡B¡Ëühln
Br¡ld.ua1
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!åDL$ Lr3.3. (g@,.)

D.F. Var. B!t.

o,42
1.28

99.75
8,o7
8.28

29.w
t¡.77

Lt.27
L.25
9.3'l

15.oo
16.?r+

L.6?
?.35

t2.27
262,8t

.01 G¡

t
2

I
2

24
I
2

1

2

2,4

1

2

1

2

2+

30

P

4.o7 (r)

a,72 (C)

t.+e
t.t4 (¡)

L 
"?,2,

1,"36

AI .t) n) .oi B¡ .oi) p) .01) P
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lrDlt A.3.ll.

CEâPTEA II ETPEBITEIIß C. DICflOTIC LIgEEUIHG. gECoHD

Eâ¡f, lJfyl. å¡ftLT8Ig OF CO-VIBI¡ilCE. AIItlrìfnI{Hm

FOB PB$-ÎEI¡ß DIGIIPIX. tnnmÍED IIfünEEft

OF EREBDGT.

Effroü D.F. Vel. Ett. F

Eylrorte ( E)

Llu¡er
Qgad¡etto

Erpo¡rsc (E)

HxE
Llnrer x Llnrar
au¡alretlo r IÅncer

SubJccta Étbln

4.36 (B)

9.54 (a)

llùhla er'orps Colrcl¿tlon o 0.449
EGgilqügclæ = t.l¡$

.1) o ) .o¡ .or) n) .01

1

I
t
2

L

t
2t

,+9.79
8.15

69.zt

?'83.49

54.59
go.11

Â¡ B¡
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lrBr.E L.3.5.

CEÁPTER II EXPERIIIEI\¡T C. DICH TIC IJSTENTNG. SECOND

HALF LI8T. A¡[âLTgIg OF VAAIANCE. BAI{ SCOBES.

Effcot D.F. Var. Eet. F

Hy?oxla (H)

IÅnoe¡
..Quadretlo
Ex¡roeurc (E)

HxE
Dlffcrcnoc¡ ln tlnca¡
Dlffercaocc lu Quad.

9ubJcoüo lflthln

Rolse/Qulct (N)

frr}{
Exl{
HxE¡N

N ¡ lflübln

Tosülnctcst (I)
H¡T
ETT
H¡EXT

T ¡ l{lthla
Bcfore/åfÈcr (B)

H¡B
ETB
HIETB

B ¡ Wlthla

27?.00

7.25
20? .20

t+86.5t

119.01

96.38

1 1105.10
2 19.68
1 30.10
2 9.11

2t+ t3.96

148"84

30.7t
2.20
l+.26

t5.26

110.?0
13.68

,20
5.3L
5.26

2

1

1

1

2

1

1

2ll,

2.83

2.L5

5.05 (B)

t.23

79.L7 (c)
1.41
2.L6

9.75 (c)
2.01

2L.05 (E)

2.60

24

I
2

1

2

1

2

L

2

2lr



Effsot

tr¡1
EIITÍ
EIil rI
EIE¡NTf
tf¡TrTlthl,n

I{¡B
Ë¡N¡B
Ertr¡B
ExETN¡B
txB¡Tltbln

TxB
E¡T¡B
E¡l¡B
H¡8¡Í¡B
l¡B¡ffithl,a

Bralûu¡l
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fA¡[,B L.9.5. (.@. )

D.F. Yrr. E¡t.

0.50
111.68

7.7?
o.gg

10.09

0.10
LO.53

24.æ
9.78
4.80

10.8$
9.92
7.01
9.02
5.26

t0 71.82

.05 Br .os) D> .01 Cr

F

1

2

I
2

24

I
2

t
2

?,+

1

2

1

2

t.tt'

2.t9
5.14 (B)

2.0)

2.06
1.89
L.gt
L.?t

24

A¡ .t) n) .or) P
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|[ÂBLE l,.316.

CETI|IER III EXPEBITE}IT A. TtrÁI,TSIS OF BFEEETS OF I
LgrE[Æl ot PBESSI'BE ON 3 LIGEE-CAIICET,LIIK] rAfffiS.

CO-VåBIÂI{GE AUÍUSTHB|TS PIOR åCB å¡tD PBE-ÎE9T
gIËPI.E LIGET CÂtrCET.LIINC1

fl¡rorla (Ë) 9

Llnca¡ 1

Qucdr:¡tls 1

Grblo I
Éüh!.n Grou¡¡¡ tE

Trsk (r) 2

E¡Î 6

I ¡ Tltbln 56
GrouPa

wlg.t6 660.5

3,5?
6.69

å¡¡lyrt ¡ of Va¡lraoc
D.F. llaa¡r Sgualc F

ånalYrtr of C6-Varleno.
D.F. ldo¡¡r Sqr¡a¡c F

47.t+t
2?.64
1.81
5.66

8.37 (c)
¿r.88 (s)

ågo r - -O.ll5
p¡'¡-"!¡¡t 3 r O.21

40.88
48.5L
0.08
6.79

d.oóB)

?. eoB)

3

1

1

1

26

(c)

U!.ttrlu GroW¡ Corrll¡tLma

B¡.oi) p) .01 Ç r .01) p
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TÂBLE A'3.7 .

CEAPTEB IIT EXPEBIITBUI B. NE.ACEIO}¡ TIUE âND IIOVETE|¡rÎ

Trf,E. 3 r,HrEr,g oF PRBÉ!9I¡BE tsr 2 üiE GROUPS. CO-

VTPTA}ICË ADTU8INEüÎ FON PBEdTEÑf! STIIPIJE B.T.
.¡lItD ["1.

E¡rorla 2

Llnoar L

Quad¡atlo 1

Ásc (Â) 1

E¡A 2

Dlff.ln Llnca¡ 1

Dlff .ln Qu¡d.. 1

llthln Groun¡ 23

ßthln Groulrt
Coræol¿tton

Beeotlon Tlro
D.tr.ld.J.lfce¡r &usrc

2376.97

ígto.75
26L.9

93t+7.50
16918.40

t+73O.rO

r r 0.5?L

tovoaonü tl¡o
F .ûd,J.tfcan 9quarc

3.9s (B)
1908.1

6l+.o

88.13

l.l5
2101.91
651.80

4?6.8L

r = 0.570

D

F

tl.O (A)

l+.&t (B)

1.37

f r.t)o).oj B-.oj)p>.01 Ç= .ot)
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fABf,E 4.J.8.

CEåPTER III EXPERIIIuuI B. BEA TIOùT TIü8. EII,O)SA EX

åCE IN RET.¡'IIION !O CEOICE. IIDTE OF KET âND DIS-
trrcE oF trgr.

D.F, lfca¡ Squ¡rÊ F

Ey¡¡orla (E)

åsc (Â)

E¡A
11Èhl,n

Cboloe (c)
G¡H
C¡A
G¡E¡A
tüthln
rlûrh (r)
t{xE
H¡Â
U¡rETÂ
11Èhln

tr6t (E)

K¡H
ET.A
E¡E-å,
Éthln

2

1

2

ztt

L

2

1

2

2,8

1

2

I
2

2+

t
6

3

6

56 1255.36

56,3?6.67
20 ,704.07
20 .?t9.t6
911.02[.01

?53.tt
ltr0t0.¡+1

656.00
tt5tt9,98

4g7.oL
1r892.86
6,825.21

205.?6
2.67?.20

L t2g9 .Ot
135.t6
2?;O.69

355.t+4
29O.5L

2.?t ( A)

2.72

6a.5 (c)

9.68 (c)

2.55

t+.rn (C)

1.22

72



C¡l
G¡ÍXE
C¡lr.l
C¡l¡ExÂ
Hlthln

G¡K
C¡f¡E
crtrra
C¡f,¡E¡A
11Èhln

WTE
TfItrIfl
tr¡f,r1,
IxE¡E¡A
flthl¡

-zo3-

TTEI.E Â.3.8. (@9. )

D.F. l{e¡a Squaro

118.01
zTt+.31

8'-.67
665.L?

1,o1o. gg

t+I?.?2

,t6.gt
278.29
L13.86
18?^.7

43.11
t5o.9t+

6.5þ
125.78
184.06

p

F

1

2,

1

2

24

3

6

3
6

72

3
6

t
6

2.29 (A)

1.81+

1 .52

72

gr .oS) n) .01 g - .ot)
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EADLE à,.9.9.

CE.åFTEI III EXPBIüMrI B. üo|gEilNlT TIIIE. ETPO)EA BÏ

Af}E BT EFFECTg OF EET DISEåTCE ATD TET IIUIIH.

D.t. ücrn 8quå¡L F

Hyrlod.e (E)

tso (r)
E¡Â
tllthln Groupr
uldrùh (r)
T¡E
l¡A
UTE¡A
[lthln ¡ I
Dl,¡te¡oc (D)

D¡H
DIA
DIETA
Iltlrla ¡ D

frD
IIDTE
l¡DrA
!lrDrtrr.À
Ulthla¡Í¡D
1oürI

2

1

2

Zr+

I
2

1

2

24

3
6

9
6

72

t
6

3
6

72
2t9

t626.39
53.49

17?8.95
6?7.02

6g00.47

5r.52
6r.71.

159.01

35.;,03 -

695?.86

99.17
27.L2
29.8t
9t.79
tt.6þ
66.2?
1lr,0j
t4.66
29 

'OS

2.1+0

2.62 (A)

tg6.g (a)
L.59
L.56
,+.51+ (B)

205.9 ( C)

1.bl+

2.88 (B)

C=P .01 !r .ol) n) .01 rr .t) r) .05
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f{BLE A.3.10

CEAXÎEB III EXPERII{&{T C. SETCTIOIT îI}IE åIfD }TO9-BT&TT

TIü8. EFTTC:rS OF åI,[I!T'DE åND DUR#TTOil OF EXP(Þ
gT'88. g(ÞY^PTåITCE âIVUStrTEIM FOB PBB-TEEN

gIltPLE R.l. .âl{D UOTETE¡r¡ ÍIt{E.

Êc¡otlon ll.lc
D.F. lloen Squ¡re

0.0
5?,83
6.Lt

tovcncaf Tllc
Itoea 9ou¡¡c FF

Rypoxle (s) 2

Llnca¡ I
Qn¡dratle 1

fllc (1) I
E¡î 2

Dlff.ln Llno¡r 1

Dlff.tn Qu¿d.. 1

Éthln CcII¡

Utthla GcIl¡
Corrol.aülon

10.89
2,1+2

9.66

r - 0.921

.01

0.1
6.?;2(8, t+6.3tt

t9 'oz

L.26 6.81
82.24

6.26

r = o.l+z?

p

7.4 (B)

3.04

1.1
13.13 (c)

sr.os)n) Ç = .01>
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îâålÆ A. t. tl .
CHåPTER IIT EXPEEII{EXT C. REAClTOil rl}fË. IiEOJEA ET

Ägs llr BEr.J[rIOn 10 l} }rtsPLrCáSEs 0F , ?Agr3 ff 10

KETf'. IIIIES T&âTSFORT{ED TO T{AÎI'RÁL I.OC¡g.

Htlrcrte (Ë)
t .n gqrË.

28.011

9 r49
lt.gt
8.955

t¡t. rE
r.7+
t.tt
2.b,
2.85

o.ltg
o.L?I
0.188
o.lT1

t.ttt
e.68
o.6tt
o.?95
0.5E

o,?,81+

0.090
o.tzt
0,10E
0.1[,

F

3,r3 (A)

r.45

't.?g 
( C )

1.16

L.2L
L.tt

t.g2
4.si ( el
1.07
t.r5

D aF

2

1

,
rs

e

s
2
l+

a

llre
II¡T

(?

lflthln
lr¡I (T)

frH
Ir11
l¡IütTt
rlübla r T

Kov (f,)
trrE
KrTl
Hlthû.n ¡ K

Rrpllorter (B)

BTH
B-1,
BrHrTl
lllthla r R

T¡f,
1rf,¡E
!¡I'tTl
TrfrHrt,
ritbtn¡Irf,

t
6

t
l2
?2

I
tt
I

2r6

18

,6
1t
t6

t.gg



-tots

lfD¡8 l.l.1l @g[. !

lrB
1¡lll
ltn-!l
l¡8rEr!l
Ilthl¡rrtrB

tür Sfurlt
0.f¡to
0.t10
l.llt
0,15t

D

ID.t.
6

18

6

It

Í¡tr
IrtrrE
I¡Btfl
T¡R¡ET
fftH"!¡I¡8

8r¡1t¡rt

rgùal

Ar

-t1

0.tÞ
o.lEt
0.090
a.L?7
0.f,?t

.to ) D)

,t
5h
g?

5+
6lr

.0J 0r .ot )

t.gt

1.tt

l.lt

161S

tóoo
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TÁALE A.3.t2

CTIAIIIER III EXPEBIIíEITÍ C. }TOVEUEIM TII'TE. HT?O)CIA BÏ
AGE IX BELåJrIOH TO 4 AEPLICâtrES OF 3 TAÉIKS Oil 10

KEffI. TIUES TBÄ¡{SFOBIÍED 10 }T.#TUBAL LæS.

Eypoxle (E)

tll¡ (r1)
ExTt
Illühln Groupr

lacl (r)
ltE
trft
t¡Et11
lllthln ¡ T

trcy (r)
KxE
f,r!1
f,rE=tt
ûlthla ¡ E

Ëopllo¿tr¡ (B)

B-E
RrT,
B¡Er11
Iltlrln - R

llc¡n gqrr¡¡.
19.óo
15.78
L2.5?

7 $,+

6tt+.8
2.79
0.0â
t.6t
2,138

r
2.67 (A)

2.Llt
L.7t

F

z

1

2

24

2

4
2
t+

ID a

2ú.9 (a)
t.3L

s6

I
1g

9

18

2t6

6.27
0.1+32

0.197
o.5L3
0.r45

?.480
0.268
o.2,9'
0.238
o.grg

18.16 (c)
t.25

r.t|g (a)

?2,06 (C)t
6

t
t2
72
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TTBLE A.3.tZ (Cont. )

l¡f,
l[rf,¡E
1rf,=Tt
lrf,rEr!t
IlthlnrT¡K

TTB
1¡ErE
|[¡Btfl
TrBrErl,
Ylthln¡1¡B

f,¡B
f,¡E¡E
trrf,,tT1
E¡8-ErT,
llthln¡E¡B

Rcslèr¡¡l

ToüaI

A¡ P

toen Squa¡.
t.t?7
o.95'
0.æ0
o.4o5
0.301

o.950
O.LgJ
o.t22
0.t+11

0.301s

L,3L5
O.L7t+

0.406
0,226
0.226

t
10.56 (c)
t.t7

7..35 (a)

3.L3 (C)

L.35

5.8r (c)

1.90 (c)

D.F.
18

t6
18

?6
+t2

6

t2
6

t2
1t+4

t6ürl

?7

54
27

5+
648

9&o

.1) ) ,os B¡ .or) n).ot c¡ .ot) D



Effcct
Hyporle (fl)
Llnca¡
Quadr¡üle

Tlnc (r1)
Txu
I'Ilthln Cclls

Task (r )
T¡E
Dtff. ln Llnea¡
I[ff. ln Quad..

lx1,
T¡E-11
Dtff. ln Llnsar
Dl.ff. 1n Qu¡è.

Ulthln x T

Rcplloaüe (B)

BxE
BrT,
BrHrTl
lflÈhln ¡ B

lxR
!:rB¡E
1¡Et11
TTBxHIT.
TrB¡¡rrtrrr*
TotaI
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TÆII.E Â.3.13

CHAPTER IV. ¡NALTSIS OF VåBIAI{C8 OF ADDITIOI{ ÁND

cLÄflsIFIc{IION TÅ'9K8 . '1 r,EIrElS OF PBESSUB-E

AND e TrIIES OF EXPOSI'BE.

D. F. Me¡n Squera F

2

1 192.2 8.6? (C)

1 1.2.5

1 67.5 3.A5 (a)

2 o'77
24 22.t6

388.80 28.69 (c)1

2

1

1

1

2

1

1

1

2

1

2

1

2

1

2

2l+

ztr

2t+

28.80

3.75
g).69

28.8
t6.o2
19.55

0.83
111.16

0.53
ttl'.56
7.t8
0.03

t8.26
4.80
8.33
8.63

2,t3

6.gt (B)

2.t3
1.18

1" g1

L.g?

2.L2

119

f =.t)n),os !:a.or)n).01 Ç=.01 ) P
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TAtILts A.).14

CEIEEER Y. DISCNDTIXÆIq CAND 8fi[IM EPEBItrEI! A.

ATÁTTSEICåL AilTLTSIS OF 4 I,EVEI.8 OF DIEETCItr,TT

B@EåIED T+ ITTMS TT 8 I,EYEI.g OF ALTITI'DE

Eypo¡la (Ë)

rlthln E

Dtffloulüy (D)

Co¡frrlo¡ 8cgt.
Bsslðu¡l
D¡E
DLff. la Cofu¡lon

rlthln r D

Bcpllo¡tc¡ (n)
Brf,
B r tflthln
B¡II
8¡DrE
8¡D¡tllthln I

foùal

l{oen Squr,rc

to63 ô'¡
2861.81

50285.+7
1[8038.30

11110.06

5L2.to
617.I
,+g\.9

27Et.E5
2?,.?6

98.04
21!.7o
13.40
55.20

D.F. F

1

?2

,
t
2

3

1

66

3

3
66

9

9

101.f 1s¡
299.5 ( c)

2.86 (a)
1.01t

L.65

29.,lg (c,

3.84 (c)

98

t89

A¡ .1) e) .os B¡ .05) P) .01. c¡ .ot) P
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TåBtE A.3.t5

CHÂgIEB V. EJ(PEBIüMIE B. åITâLT TS OF YIBIÂI{CE åITD

cwaRlt¡tcE, DIScBII'tIì^f,IIOil C.âED gOmINc {r 3
LHTELÍ¡ OF AT.,TTÍIIDE IT E áôE I.E\TEI.,.g.

D . llca¡r Squæo F åAJ.l,lcen Squrrr Fa

Eyporla (H)

Ll.nra¡
Qn¡dratlo

.âsc (¿)

E¡Â
D[ff. 1¡ tl¡.
Illff. ln Qu¡d,.

T1ühl¡

Dlffloulty (D)

DTE
Dxl
D¡E¡Â
Hlthln

RcplloaÈo (8)
B¡E
B¡Â
B:ËrÅ
B ¡ rlthln
BxD
B¡D:TE
ArDrA
B¡D¡E¡Â
B¡D¡rlthln

908.2
L?tg.t

583.t

t38.7
37t+4.2
t5t2.L6

2t6t+98.5
t6o3.t

51.06
tggz.2

7'+1.o

4¿o.6lr
25.6t
7t+.79
69.8t1
68.+g

? 5.0!
t?.+L
t+5.ú

'tt.gg68.81

F

2

1

1

1

2

1

1

2,+

1

2

I

2t+

I+5.0

193.0
0.0

0.0
LTtIl..O

663.t+

22+.9

98t.5
Lt+3.O

869'o

2.58

1.71

3
6

3

6

3L9.2

6.t5

1.09

1.09
72

9
6

9
6

?2

Tot¡1 239



2t)

TâBLE L.3.t6

E](PE TITENT 2. âNÁLTSIg OF VTAITT¡CE OI{ .IVOIDA}ICE Pffi-
FOAüå¡ICE A{r zLl on 9l ïITE t OB 6 DAIS AVOIDÄ¡{CE

fBÂIilIIrc.

llean $quare
0.0
5.'+

18.9
).52

F. Batlo

râB[,ts L.3.t7 .

EXPßBTIN|T 2. TBEIID ÆÛAI.,TSIS OF CIEüIEBS PEE.TEST TO

poftT-TEftl IN BED CELIA (P.C.V.) .årD HEI¡IæI¡BIN
(ub. ) rI{ BLooD.

F

L

1

t
t4

aD a

O, CoaocnÙratLon
Ibtt of Trelulug
Iutcr¡otion
Bc¡1rl.t¡¿l

t,5g
5.17 (B)

P.C.V.

-

D.F. l{can gquars

25.2
2rO

3.2
7 .92

F llcan
EÞ.

Squarc F

3 .37 (L')1

I
1

20

t.r7Â), t98,7
.1

tt .7
4t,L?

Âr .1
) 

n ) .o¡ B, .6r) e) .01 c¡ .ot) p
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TåALE å..3.18"

EXPEtsI!{Ë{T 2. II{âLTSIg OF YåBIåTTCE OF P.C.V. I¡ID Eb.

cHårGES Er e'.l @ tf ()2 mrE 1 oB 6 DArs oF

AVOID¡TCE ÍNÂITIrc.

O, Conocntratlon I
h¡¡ of frelnine 1

Iatcnotlon 1

Bo¡ldu¡l 20

P. C.V.

-
D.F. ll¡aa gqu¡¡a

37 "7
ls.7
15.0
9.5A

EÞ.
I{cen Squrrc

t65.4

L1.7,t
2.O

29.2

P

10.69 (c)

4.16 (e)
4.27 $l

F

6.56(nl

s.64(B)

F

hobcblllûy lrvola.
I c .1) P) .05 g :c .oj) D).01 Çc.ot)
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TABLE .â,.3.19.

åI{ALTSXS OF VÁBI.å¡TCE. DI8CRIffiN.{IION CTBD SONTING AT

? .AIiE IEI'IET,g IN BOTH SEXEs.

Effeot D.F. llcan F

59.9
8303.8
14O8.3

2892.5

2.8?
1

1

L

16

ågc (Â)

Sc¡ (s)
A¡S
Ylthln A x S

Dlffloulty (D)

Co'afi¡sloa
Rcsld.uÂ1

DxÂ
DTE
D:rA¡8
Con.xA¡8
Basld,.rA¡3
iflül¡f.n r D

Ecplloatc (B)

B¡.1
BTS
RrArg
IflühlnxÂrS
DTR
DTRTA
D¡B¡8
DrBxAxS
flthlnxD¡R

3

1

2

3

3

3

1

2

48

9

LzDt+8.tl'.5
gLg.3

92,2
26.?

t975.5
109.1+

3l+l+,3

4937.0

58,5
188.11

66.9
110.3

321.7
8? .7
36 "7
tg.2
70.t

3t+g.g (c)
2.6?

5.?3 (B)

L.?L

t+.59 (c)
!.25

.ot )Br .ol) n) .01 Cr p
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