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rIsrT+03

tho rarly UFo&rt,a t!.fr of tbr tro apeoL;r d f,cr lcrfrndf fir&rtrr:
cclre 4EntJ,,la q$rtarll.L,Ft&q*1f,il.{ PHlllpr rrd 4. dlfuf,frabaoH.,l Brqr rer
rbctrd lnvolrrrg aa r*rd,nrtl.sa of 6r5t glarr-rclr, 1?Tj d.Gret*.y rlrcr,
tnil f$f rcrl'iht celr of bu thu 26 en. Iost cclr trFt ool,lsctri tbor
thr ilrhara strrilr frlUngton by rct nrb hsnd-net ani clcotrdo f,Lrhlragl

fhcil storl'w relplor to6rtrh* rd,th arbrtdlrry ootlootimr fro
slrc*crl !n lto; 8uf^raA rhfl thet glmroolg of botb rlnolo arrrlrrr tn
firrhrret'tl frn JUl' to Dromtu. Tlclr otoltthr tal,iogt a rrln
frrrel I[fr of about fB mnthr but lt 1l not poulblc er lnt to locttr
thc preefue oo.enlo rganlng cnlttl ll6rlrtoql mrruratr cf gtap-..1f
en In tro pbarcrr ru lsruto of frlrb*atc fra tbc pe anil, ra upttrru
Et|t\3tl{tt. Thr fotmcr oostrrr onlt rt n16}rt d,t& e pcrdodfufqr oocnrrpouiltng
to i&c ihllf Sb-fl'ood td^drL rhfifrar' Thtn it a rorronl rorrnrf la t*rlr
rlltPmfc *tloh 1r ettrlbutrblc to tfuc mret of tlc behrrlmref lrrratt tl.on
t*fug Flaor prlor to tha rcond rtgratory pbmr fnsa'ortri pl6rntag,on
sail ehangra ln nrponrt to lrCht fiIod,ng thrb-rtrr end, rboollng
todruols ohrnotrrdrr tlir lrtts d.grnttoo ilt oh oc{run pllart\y at
rpl,ng tillo pcledar

Buoh Juloff. t Ir rhm rpolflr hrbttrt prfano.r td r ht;tr
ilrgrrr of olllotst ltf,?mtil"rtil.on of ;tc qrlrtr 1H,r Llbrrlogr,
togr{her uftb plgmt ilrrrlopmt rnil *qtdilf tolrrrncre, 1a. rtl41ri
ia fb. kDoretcyr flrurrmatr of trrrrill.ag 6larrrccla rbor ttrrt DE
lo|th, rt gbt ad dtff,ol rLL {rollm trhroullurt ttrc .anrn of arrtnl
but rrn nrhbnl n*lrr nntn oortstr

ln uprtnln d'flratle of rrell ralr (rlrmr) oourt re& mnr ed
tr nelll'gr *rorrd rt rrgr lt8ro-efrrH,c rtrtilnrr Ihrrr dg3jtlGrl
eoupr'l'elng mlr ef d,ni drrr mc 16r lrolrpr, gcnbrtr Drotillrlillu
fUrfbr upilfr.t r.t girarr

f.a botft ryrcimr rrehr brjfa fltrr$,cn rt tolr lmjtLr of
l{tr.q-80 ollr 4ll frrtnnr of rorb fulrtto, f*fnfag tftr n-c of,
reeb r{ngr; ar rrlrtd tc fra|S dh ntrttrr Cltfrrrut la rrtr cf,
|Jmtopmt cc!|rrrdag brtno frr rlnrelmr In osf*rrrt tc rclr pla6r,
otoLlth rfqr ail r'unnl la fsrn$,m rnil bcccr vlrtblr rft16, grillgn.
or buretlg thr etr&ttbr



du

Srrrth ntar mtrbllS.f 3or tf| mlr to fi ra ln fmdh t!.r th.
Iehrr ttrrrnr t llttrgtoor .ilt llfir rtth r.in arnlrl ilmeatr of 2&
ral, 8ol F rrryrotiltrqr fr rbrrtftrr rnf fonjfr!.nrr Ia cctrrr$ rhorttlnr
fl.n r ccrrtrl htr trar lrtrIfqtra rnoh 86 ea ln tlrrl,r trl.rf ynr f
f:nub;tu llfco Lragt&.rd$t rllrtil,oarLlpr for $'rll crlr an jlvu
togrthar rtth l.en rrnthfy ooaii.il,m ftatrnr

Orerth rtuilcr u olvrr btril ln e u.lt.lilo trEk untt trr tfoh
trrpmabrrl afGdttrr ud, rrout rnA ftequmqr of frrliu6 oerl0 b. ooatrolfuOl
&of thet ycrng rrXr $ilil DrrI alo{y thrn ncrnl rnils rreh oerdltlgr!.
flrmrr trortl rEp.Fr optirn rt e0o0 d,tb a lrrifag retr 6 y4fi bo$
ntrDt pcr lay. F.dln| dftricoy iborrrrr dtb hflh.r hgrntrccrr
At bctfi 3l^rrerl rnd rtrv* rtrprl rtror"t*tar rlrpt rui nrrlr;r brttc
uilr ertdtldrl cmlltlonrr
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@

tLct an tro rpcchr d llrrb;tcr rl ln l{m tcrtrnl - t fborttlLnril
lcl gnd,ng to t0 o Ln f$Sth rrd a loagftn.A rrl forfag b orfr f8O orr
?h. p-rnd crtmt cf lht ilorrel fl.n Ir r soarruil.nt aoi rrttahlr
elrrrotrr for lrpenttag t&r tm apntcr enil true Cver tbr om rfrr
rhontfiln ani longflar

rTbr Crrrbfltrr rlr rnr probebfy ns'. ebundnt l^r For laafrnd, ttu
rntritr clar la tbc rqrlbna trd.rlrloro. Fs ihr lror{., try ilro of thr
utroat cosooni.orl lrprrtrnoer u 1r ertatst, for Lnrbnorp eFil thc bfghft
lrvcle'geil, taobtqtn b ntbedr rnn fqfwrto for $. cphnr of lhcr f|rb,
pourucd. b5r ths natl,rrr gl"or to tr rrz"!.nl, otr tho hrrrpranf (eoU,At
1927 t !Bo) r fh. racs'l.r rrco|pLrrril by nrr at lcrt e hrnln0 vartrtisr i

of cclr (nuffta f gOS) r lbrr trrrtrtil,.r rfrrt ltrtil.nCutrhd gr nceturor
ef dror oolorr, hablttt, bcb.rr.our ani rffntoly Drrutr hrt an not
of anJr ryrtotto dgplflnnrlr

A oclnobmel.vr hlrtodoa.f r"rrrl.cr of, tfrr aumlrtuf d loth
apceLcc 1r oontsbrt tn Egr (tglg). ettil l9?f.t fom rpcolo rrnl
rrcogpLmd, but ra cnd,art'lon of l5O0 rrlr ftn Nn terfenA bgr E'l'-lilt
(tgaf) conrtmr0 blr trt tbmr rnl oBLt tF rycot u @
(rtrortfilmr{ rf) ane@ (fmsffnril xf). lbo fcrtrnr br
urri fc aqrratl,on cf ltrr tne rlnclol rrtrr thc Arrranaf ctmt 6 tr
iornl fln aail thr rhepo of t$r rerfffary tooth' !o illrtfu5ntrb Drtmro
Iudrrllln rnd, trm Sorlaol rbs'tflurA rlr rhlsh llfi?rrrf ell6btfg h
vrrt*rul oeratr, Sohlrilt (tfff1 popord, t&r h rfoilrr bt Inom u
Ar rlrrilrrl|.t ll,cbr f,orur oooe&ntrl&r th. lurtnellen rhsrtfleiA rflr
ruf Ai J+uetrql{| trlebr forr g5*lgl$ilUl, thr iln Aer,lEA rhortfil,nr0 fdr

Subrqnntly; ltr r rrrtda ef, fb lfrry Earlenn nr.lnr srrd, f,rrrbratrr
rrh, Cr{fff.D (tff5) ia rrrorlrln d.& thc nrlrr f nrldrtrnr lrr0
tfir arrr enffUf'p od A. W erry
rhfcb rr. Elar nU ntrDltebrlr

fhr !tr; trrluA firlhrrtc f;l,S fnmr tr Cmrffy lptrfcr tbout
,5 rlnolcl rttt trrotfy rrceElnfmi dtb half ef trrc D.IsfIa3 to th.
fd,\y Crfr*lllrrr ltrt ftf cf lbr lon tut gd of fb. qrdm anr
lnln|.c to Nrr terlenit k, aooor{l,ag b il6onll (t$lr tt) tr8f ntll
of rr nletdf,gr yeins tbtnr rn{or tacl1tf*r farrd t nlatlc frn othr
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nrfl$Df r 0f tbr tno aa6r1l1fulr, ttn lar3ort filahcr In ttrc fnn,
Ar eloffi+tlchll, Lr onrdo to ltcr Ecrl,mdl md, offrhorr trlaadr, drrrer
fr eqtnlla robrtil4l har a d.d,or itLrHbutlonr Thlr dlrtr!,botlloa,
eoconilLng to 8ef (tEltl ?fB) lc ltrr loalend, Auoklen0 fgani!.a, Fcn 6alailonlr,
Nolfolts lcland and, peltepr ltJt urd frltltil.r

Otcr rccsnt ttatrr orlr havr beceuo a rapLilly ceanafns Greert itar.
Prtor to 1965 oty f 5-aO tonner, rortlr rpBrclnetrly l[.8. $trm! ?,rffi,
rlrrrt oauglt rnma.lly. rn xay | 969, tb. lt&od.cr cd,ttcc of thc sattsd
Doelopmont Godrrmoc, rat c trr6ot of $lr 1nr r*'!nn for crl, poi[mtloa
by f 978. Ilrir f,l.gura nr nilIlBrodt ln 1971 rnd, tbr r:port ralur d ml,r
t$ tgTZ wr $f *5n. Ttrr totd octsh lr oorporod of ilta rcta er crl
fernr.ug wntrrlr em rtlll lt thr e4rleratory ltagl.

Th. f,trhcay for dlil crlr 1r ao lon€rr a looalLeail onc srrtnrl o
Pro{Dslrtng ftotorlcl. At prcrot, rcvrr!.I couFaicr agcntr norl-trullrt
tntokr oapebte of traruportry tlvr eelc rrrurrl hrndlrcd }l.lrutrca fl.om
thr area of oephrrr to tfic feotoryr Iaorcerril flrH,ry Flrsu11 fu rrfiLrctr1
ln t&r nnbrr af Hocnrrd f,aoton*ler rtrlstr proorls crla: ln f g?0 t*tsro
rers onty rll$a lroh faotorler but blr 1972 !O nrr ta opcratfcr.

f,rbtnn(y tb; aregr of, Bn Eralanil rrr GtcgrlDilorf$ tlnoratlblr
to eol fl.rhem. fh. crly Othr trrror .sryt frc fl,rhrrg ert tbocc
rf,rrc pryElorf ooadlti.oaa ur tn&l.table, or protd,bil,bC antg uroh ar
Irort $cson/st or l{etlmal Perkl. At pllleent, tre m\y m6ulettgn! 1lilgnt
to tlr rcl flehcrfr em those drrlen dt to potect tnort rrtl, otbrr tur ffuhr
fn {*rc prtt tb. cndloetil.on of clr tbr tfrc rrlryeree brndl.t of rreb gjr.
fbb, bar brm rotf,vr\y fneounrgd by rlrrnsl lcallrtl.retlon $oclltLrr.

fbc tntrnrtvr f,!.$lq Gfort fsr lrlt bu hf3bll6ht C trr rrcri f6l
furthcr b[olrgl.oel nrlr.rs to rrtrbtl& ArUrfinr for 1trt p1raaag ed
rrtlnrl utll:!,ntf,o of t$l,r Frreurllr

$cvenl rtuilcr hrvc tfc cmfirctol, ln nh. Frt n xrr lerlrnil, rlrl
tbo nrt fryorrr$ Drlas torc of Bdrar (tgtt, fglg) enl lurnrt (19la
rni b, f 95h t958r fgatr rd D). 6d.rar lwertigr$ tb fffi hfrtoqf d
bcth rpcrl$r t!€fu{lnl c6r rufl 3ron$, d,grrtloal dfuts.l.buttoa, frriln3
rrletioarbLpr rd, r.ErI Gmlcprnfu loomt Fra.rfirh W hgj3t ba1
rsaornrd' ftr mlttilrubfpr btlra Dnon treut .rt drl rftx3o6 ht bg
rlrc Lwrrtil.8rtril 3mtttr ntrr nl, atrft d,|ttti,&r
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Ont arlnot of ttt b1olc6r not rlt rtrrilld 1l lhr eanrral !.anrtoa
of, 6lgr-rclr aDC th.b. flr&rta nl8ritlon. fir uDnmrtunbg g t&ar
rta6nr of t&r 1:lfr ht rtory 1r rl.tal to it cl fBerrtrt ]f I rhot;'
orprctelly La rlcr of th. propcrodl ilrrrolcpcnt ef onortrl ml flrdlg
rltbla llrt Serland, .nn tb ourrmt lst€mrtil.@ll dnnil for 6lru-mlro
Acoer{ln6lgr, thtc pnrrut rfully te pdnrl.lt €ono.rn A dth ttr nvmtr
rnt brbrrtour of d,arl.rrlr rnd rltlrrr InreatilCati.mr sr tbe egr aai.

Sfsrth of rnLI rrlr togltb.r rlth orgcrdnatrt crlbr, hrvr elro Loa
tndtrtatrrnr

I rtrlel of ttrc rJor Lltmeturn oa thrhrtrr rlrl rowala fou
oonfiuton la trcd.noloFrr fhr thr ! glrrr-erlr c'f llrr Zog.od rnA .Ieprn
1r lqutvalat to tb tclvrr' of Duropr aat Anrf,go. tElrrrr in Ser Ecrlead,
ncftrt to tb 811 rdlotercot mlr *rloh udrrjo luur d4rrtlonr fblr
rn| elro var"tou{y rofrrrrrd tc rr rnemderSr dgrrttoa rclri cr
raa|utllrttlrrr

ler slrrtfr thr trn't rglrercrlt brr brm edoptrC to ilnott tb
rtrgr tn thr lLfr syelr *tob lnvrlcr frrhpntrr fr.oa thr lots Suoh or!,r
rF! WFfoeqy lnptgnnt Ar bnt aftc rrrN,ilraso t! tbr&.{tttr fon a flr
iltlrr broor atron6[y plgnmtre (r..tr rtecr tlrrF..[l) o rlur &.
attalmnt of ltr fitll pl;rrtrtlou, rtrar vIE cf stn$brrry (tgtl), th
Juvnllc m!,a an rdrrr'ail to rr rlrurr

Hrncftrr lhc trrn rmlr rcfrrr to e ftcsrrtr rrl, of thc toarf
l!fi$+, tnlrr ot&rrdr rtttriL lcr tLgmm enil trDlcr tba nm
A. epitnlflF rahrtiti;l hrr Dm rbor*ad, to @1 tlb t! tt
t rt, ttrc nsr trhortflar aal rlontftn, rnr cftra nrr0 fir Dfr.r ef tba
rFdfilo Drctr

rhr frrurrar ntlm o r8nglll3 rrrrr Nat rJbedfr, drylr
l8t$etroil ihr trd,rty cf rthcdr urrt trDrou6bout tbtr 16utr, tep 13ttrolr
Dofal |lrqtr|r0 Drc fifV of ffi uilrr f$r nlrtut mltts,
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q+p!,m rmaE rnp ryqpry

thr lebre ttrll lrr obsrrn u tfir prlasfprf lblf r$llr t,E,r
rtrnrr il1oh ltrr to flm rrt ef lrlffndnl t fnU rn{ rrlttdrrltro&ort
( rer llt. trf i!) . Eorrrrr lt drrlqr r lrrgr ortdnt rn of 76 Ir- nd,
ro lr lbJrot to 1rr'lodl,o rrpfC flool^r, efu ortrbmt b fornffy rtrp
illrrrotri, htll eomtry, cLnnil for lhrd,ng. lto nllry ra0 filooil ildn
er both nerroil .iA tbr outlrt of th. etrun tr nntrl,otrl by r Smrf Dero

Ehr atmt of tH.r brr lrtr:[r. rcoor{l.ns to tlr etrmgth rad, lbrrtts of, tb
northrrt rlnil St€h .rulff grrnl roqnrlettoar tlg. 2t2 eborr rDrlllrar
rad, afsartr.ou vlrrr of ttrt nsth Aud.a3 e pcrlo{ *on tbr ber nr
3prnolng fontl.o dtc brlnc n*rattgr roourrd, rilfr

lhe ctbrrt fu Llu{ rtl0 $8llor, rlte a brttc of tillok bboL rr|'r
Curl'|mabh gumtitdo of nnb pr arr! 6mcntrl ln tb nri sf ttr lolr
utnry. Uprtr*q r rtlr 0lvrnl$r d bb!,trtr ocorrt In npga rnohrr
U atrran 1r nrrror ant rd.fi ;lth e bsrlilrrr'rtl'n ba& In eroh rrrrrr
tbcrr Lr lld,tri osre for trrgr ftrb. Dornrtrran of thl,r ttrr ftor tr
lrr rtrtsd,r rlth firqunt pcelr ond r{frf,btr Etrrra nralnr rr.r Cnrrnf\y
trr.. dtb rilf r$trr of rrconaerr ntirr burh sr tsubr lfqrilfr t&o lcrs
t lr tr ra rF* d {rfrd$ool llor Lr rffl rfth Dafir ualrrert bmhr mrt

llnt!|eat ootur lr4tm of tbt r$rn la ttfu rlfr rn slthrr brn 1rl
plratrt In d.llorr

fblr rtrra rrr otrero fc rrrml, rqrlorrr It fr llcrr to
frfllaltra anf, rlerrrllll $r rn{ for rroh of Ltr lfiUtf tlth tb.
Eo|Ptlm of {*r srtnrry ari ron lrp holcr ln tb fau. eni d,iltlr
firr6f,11r tbr drol,t rtrrn 1r Slr to Dr rra.{ o{' rc n$rf tf rhetrlo
flrhlrgr Erorpt for i&r Gr&r4r fla tn .rrlf $f fcrr, tbo rtnrl 1r
nfrtivrlt upofbtr& lrnrlrfr tb rtnr dllrr r itlradU of hrDfbts
rnrl rctetnt noplrtl,mr sf Drlb tgrdcr o'f rl.

frjular lrrilfnf dtrr rrr fuil,ortri la lt3q 2rl rDr lhrrr rrf
omatrrtaf elog tb lorrr I $ trrr tb. lrrUlrrt rlr ilm fqnil.
fctUt rlratr{.e fl^rhlng nrpbr rlul Fliltr fl.r lbr vlefdtsl cf dter
I ir - | tf r |illtl,[rf r|lr ntr trln fto| ttr Otrrlr Hhtrft, rnil th
lela rtfrrl t b $crr ter rnfilmor ril.th th. OhrrlE tdhtratr
lrryrntnrr rtrc rrcortrl tlil dt |lr o?r r tro Fs pdeor th.
rpn{ tcerrirtur. ngln tr vrny ddfrr to tlrt dwa by Allrn (tglt r
tS for ttr nerchllf 8tFru - I lldl rirrrn tO b nortnrt of llhrrlr
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ttg' 2rl.l ?lho trltrto ilrtr{ot t!,th lcsrflU,rt sntlolri
tn tbr tcrtr

t !b lrerm Etrorr. lrgulrr rrrsffng rftrt rrr
lniliato0.
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!fh; rrrutl raaglr rrr br5o-22.000r d.th e Ern nrr tapartrrc (Jrmrry-
rrre) cf l?.acc raa r ran rtat* trlrratnn (Jw-srptnbrr) cf g.fh.

Ia ediltil,on to t&r trebrrr ttral, ot&sc tnpcrtent trnglfng .llrr1
omtloard ta tbr t d lrnl Ptrbphr !'qoou,r Wetrhr Etrru a$d th. ;|:lfito
I'trur ltcrr r$lrr rrr .mrr6 lboar lbora ln ligl 1.90.

nnUrpfa h6cu 1r a rbrtl,ot badn ldra, lr! b lal^ead, for'nll,
bctnrm oonrollaht t and uomroliilat il rand dutrrlr It ba^r I realy nrbrtrrtr
ovcrlrla by a roft oetf r lho lago6 lrer aa ug of t 5 he aad, r ud.nu
drpth of 85 ool Aa lt lr a riltdtt fr retrstrulr, tb. tshr hm not b.Ga fl$d
W ocrulrl o.l' fLiunrnr lbc rd pogrlrtt on 1r ooaporr{ alnert atfg\y
of tbortf,l.arr

fhc Urtlhr Btrcau 1r lurll rnd, rt{y, epmdratr\r 2o5 E lmg
IttA abrtnr an errr of coartd riltpr ft har rn 3".sq. rtdtb cf brl r ad
for thc rort eert 1r I u impr I'br Dottoe 1r flnr rltr t 51tr, r6lh
rit{ltLcrl oo?tr le rfford.O by rr3lnal rqtretLo pl"rntr. lho rtrru
Cmtr:l"nr a rrra'rLrlngly leqr trrfrtgr of net{vt l[1|cr, {'roluillat both
rpleLrr of rol,, aftbouih &ortflLnr prlntlettr

Xa oontnretl thr frltrate ltm tr 280 fn |l lasth rnd iurlnr I
ertobnt of fl€S h2. ![trr erurto iltrdrrgr nrortril rt fuabu BdCtr
lr epp.rd.lrtrly l€00O stlcot trnlil lng rltu rmti,on0 la rootLmr
dnlla5 dth {&r dgrrt{onr d |lru'clr rait rlrur err rhera ln ttt.
2rl rlr ID th. Ylddtr rnil. ilsnrtrrrn of tb rllbct'r thr r{,ru rlgrr rrr
bmlcr0 rlth lg6r plaatrt!,mr of rlrlorrr lbolr l$rr, torrtrr d,tlh
vart b|nlc| of aftlr3oO retcr rr{r prrllr mttot ccurr for dr1
ergrlel$r Sortfilarr

lbtt rrl tbrrrt aa0 clvrr rrr1lter rrl Ctrlnrrl !y nrtr fb.
v|!Lo|rr $3rr.|rt nrtr trrail ln tb. Irlrn tttrnn rn ll,rqrrrrO lrttr. In
adlltilo rrrl ofr tr$l oollrrtri t!.or Durrth rtoorr ltl lh. otnr;y
at lol tl'Or rlth e nll Luilrytr lort rlwr relglrr illcrr rbc oollrstel
rlth heairntg rt tL rrlr ilr'r fctnd rnm,faf o"rr reporoi obrbcSr .D

unrl,\y U lore rlrlrr ef tW firf
!h| othc ntf,o{ rf rnnltar rnl rrtorlrLy, rrr rlmHc GlrH.ng.

Imtlf rrrlilfl cf Jrd.tr rlbr bofnl|l; ngr lrtr-rtrgr li,gprlr, il5,a
eellcltrrl by tH.r r&eir lhr rcLflr ur.d, nr tb rntb nrtrn rqul,1mt,
rr irr*aDlc bt [ucart (tp6?), Lr-ttrt ure rr rfu of r pstrbro rlnch-rttr
unlt ptrril] br r rl,l relt ntca..an'olr trtta3rl

Il'octr{c f,Lrbtng le r ronrulnt rthoi cf firhllt la nmrellnr rnrrr
rbrtlr tbr rtrrrn te rblr te be ndalr Altlhur6b nryffBg rfrlllrl,aqr lr
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tlg. 2t2el lqrth of, tb. rth.re ttsal - tful uprtrlu.

tb rt{ol ln th. letc a.rr thr r{.fDt brot LedLortrt
tbr nonrl rlb of 6lutFcrf fltH,a3.

b louth sf thr lilcere Et!,orr - vlrr ilerantrnr

A grrvrl bar 1r curroofnt to fon bCfon! tb. ontlet
d t[r rtnln.
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tt rt* rbm rcrtlng ibmrtrru m pasefyrll mlr rey ililft flt CreD

Gs]F rfter {bl olreetor hcr lnrrr{r l,t nl ofto fouaal &tt tbr r.rfl
rttrril up rrrl.mrlV rlerorif t&r rtalbtllty. Ar th. Url€rrr rnglnr
rrtr aot rrqufFi to h luaati.tatilnr tt nr pr"of,rnblr to let uprtrrla.

Pere\7rr{ oole nrr rcorrrrd rdtb e bdtcd, ttrprast oil plrert tn
plaatlo buohrtr. tor trrnrport to tbr labontory, thr rrlr lrrrr Flrod
In lrr6r pfrrtfe btar (60 r l€ r 25 u drtp) r A thtn fur of nte'
eotucd, thr botto otr tb. bfnr nrf*lotat to hrrp thr ob nirt.
sttf or ottle rntlrblr equatl.o ned nl plaort m top otr thr crle to
rbt.lil thrn tl.u itLrcot nrallgbtl Itrlr rtboil sf tranrDolt Irm.A lsat
ruoolilfulr rBil otlr a lrrrlrri rnalf ocbr to 26 rn, oould, br hrpt rtlf
fc rrtrnt hlurtr If slr tFr osrglrtrlsr corrr.rd rlt.h rrtr, ibJt raon
ibflrtril, tfio illreollro otrtrtra ani ill,ril fto utrSrd.rtil.mr

Erl'a of all rtr Fanttr cor8d b crllatre urlng lbr rlrjgl1o
f,lrhln8 roH,m. Burnt (fg55r S) nlr$atrlr tbet t}rr rrthql tr ron-
t|lrotllr fc d,nr rlthmgfu nnlrer crrr la trt u, lt ora ertly br
u||il HlcottYrlyl rtprole.l\r lf th. rbrar tr too taryr for tbc oprctor
to ror.lc eflrotlvrly or byud flrr nprbtlLtlcr of thc rqrrtlmt. Bh.
rvrlto rff;tcimoy cf f,hbLag for a atnglc tlrn outr onr errr le 6tvra by
hrmct (tglnt rrg) ar l#.

0f latarrt ril iir rrlrtlrr popqrtlmt of botf, rpmf,cr sf rl
nroctri fnn &l lrn boly cf nbr Dy r"hctr|.o flrhfry eil rrtilaSr
Thr Allen (lgnr 5t ) nrcororo tbt trrrr thrn fr of el.t rltr nrttrl ta
thr EoruH.rt gtrnr lrlltE6tml ilEl rhetGLnr, *15rg Bruart (tg5g5r
f gf) urtng clrctrlo ftrhlsc lqni U6 rrrr rbortfl,aar thfu fr4r dffiirrcr
lr fnobeb\y ettrlhtrblr b ttr Snanl .rdl rLr of rhutttar frd tt
Burnrtr lrrrr 7S mrr lrm tbra !O n At thtr dn, thr rdr r$t
cclfioro{.o end, thlr b&rrlourr tl3r&c d.th elrol toulA nhr thc !15y
llfifrLatlt to orptrr ]1 ertt{,nlr
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, RELI ISqF Frsqprr

!.f @
UrilLl rrrfy ftfu mtrry tb l:ltr blrtory of fnrL:trr llr

r*tncd e ryrta3r. tb. rrtulnr of Oboorr{'lr *l& bA to tho rolvlng
of thtr rygtat b flru bt lcr"tiln (t956), lha flrat cmirLbtrtil.m of
dgtfloonm b t&c urd.mteadtn3 of lhr rrpnoilHctln tflcbff :r rdr
la lTftr rh Imilfd rreo;d.loe anif ibrrfDral ttr mr|rr of, thr fol,r
leL thr trltrr rlrr fdat{:t|,.e ln IEIb by Byrdde

&o nr{.m laryrdt ftrtf of t&o tlfr hfrtey rnbrn ufagn srtg
te. ail of lut mtelf. Prl,or to ttfu rerrp (f956) &rwtbti r ntl
rpcibf fl.lh lrws rr hrt lt rr aot uffi,l
f89t ttst Stud uf Gefrl|rrrcel,o rhmri thlr lrltcb ry'r-rl to br
b l^rm of tbr en'cpran rrt@ t. tbc problr ttra
lurfnrl to lcorb tb br.r0ln3 rein, rnd, tbLr nr th. od,1glm d b
hl,rh btologtrtl iloberum goh{dtr Durllt |g Srra$ of nrra.rsh, goHot
ollcstrtl tlourrD0r of lrptoorphrtl tltn tto Atlantto 0*u rrn|, eAJrcat
ct lroil ttlrr rrtari,n collert{or br rr ablr to otebll,& tb.
ffltdUti'm of rardau dr+olrrrrr d larreft gortlrntl,oa of tbf
||qr *nn thr nllrrt lr*rlr il! sbtdn{ lntlcbrl I rpnfnC ar tn
b ;ltr*a ltor{tr AtlrBtdo. !b. colf.ofi,om of llmrr of lrrt thelr lr0 cl
|n flbc rLond,tt of ttr grram tfl la fgtO eodtrt tti,r to t b
brratag lnr of Doth tb hr.otrn .n{ fildoan a0rr

lbo hmoprn enil rr.Etal rrtrr rn rtill t&r oftr ft.rrlrtc rr[,r
for *l'& fhr kredng tsrsr rrr hon i.t ortd.aQra f,rrrnl tt t'r e
lilo$lr rrrry)€,oa t[rt rlf l!?$rta rrlr hgrr I drtlrr ruly ltfr
to tbrt atrbltrbrl $r SrHitr Xrtrrf (fffrt6l) porcrC tbat Uf
}l|rifng rrtf d tt Jrporr arl, .lneq$Ir ftp+{f,f [dlnt EA Erhfrctf
t815, lrf to b rft of frt:rr SBrrilnr rr rnll rr f .l5 r herr
rcrntfy ts ccllrrtr| fbr filf rFr !trt lrtflt 14 ?rrrx (tgn rf ?)
rcnrtiltrcl, tbLr rtulrl Innilcfnt b rlnllh tbfr p*rllrttdn"

Id.tt{r 1r hcn cf thr trrldt Ufi of thr f,lr Z.el6A firrDnfr.
l$t' Oll\l f,btp .rt|nil,lllil lrrrrr Frl noo*rlrf, !y Jlrpmm (lB12sfHF)
fil fb. & ffnffm eoll;tilsr |l tb tflfh Prrfrifc tl | 9*!O.
0utl,r (tf6!rt) tGtrtilrl\y fimtl,flrf bo fefiocrildf sf trortf,lst,
rfr oollrctri utrp [a Csl,rlmtr m ar,qrt!l$t, l|ilrli{,flr ltibfiS
lnilttannf Isrr of thr fnrtnllaa mt lil trlanil rbofifrla n$rlrdrr
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mct Dr rrgrretrlt o rlnor$r orntr, &r rr'ra cf ollrrtfs of t&rp
rpr{51 nr ilt&Ln tho laor gropDhlcal lrngr sf th. trrr lrrlaa3
ntblpricrl lfo lanrnr of 1... W bew bss rrocdr{. fhl.r
lrd of rtrrlll prrolu&t qr ihUd.tLag of t&r brr|,lna arr by
lafttlfilguao|ra d trr larrr, ttr rtlrod trplo5nr|, ruoormftr{y b5r

Efu.dtr ':[brdm, ary rnrggrrtil,or of porrlblr Drcdtns r$Ff rrrt
c6 flil sonrtirurt{m of nritrblo lgrdsolcgtsal mnitttlonr togctbnr
rrib rra llil arrd, rrr&rl €,rrf €f grrrprolr tn ftrrhprtfrr

l:? ,I{FtSl,,Tn
ftth rdarnll b Anrirafrdrn rhortffmrf rllrn loH,at (tgml ln)

ceartilr.ril, thet tlhr rubnr'lnr rl"fur rqrth of l{c Crfrdml^r prevtiril r
trdod' larrlc be'trra b rprd,ng rsret of Aurbrll"u bA ilr Zcdlra|,
rtoeb. Ionr rroratdy, 0rrtLc (tf6}ttl) Dfrccd t.br Cmar,f Urr|jl.nf rrrr
f,c r|nfrrlt Pad.f,lc aRttrllllll ar frUL to tlr rert d f,; gll.dodr -
trt 1r1 brtnG tfJf rnn lrbltir r fb nllcr d tb. tm lrwer of
l. . rtll'l,Lr tffi:tLl, rrrocdril ty Oartl,r (tg6llf) Ff 2.6 or aoi tar
rolbltlil rcat of ttr [r lhbridlrr Brrr{ a the gtrsrtb ntr lrfoufstld,
for lr,rru of trr nropln r.[ by gdd,at (f8nt f 99]r thlr lar.lr filli D.
lffod'nt \y ttr.. mthr olilr Ar ooad,ilgr[tr itlrtrar oerlA bt
cenmi irl4 t&lr Dc!,ci, rU tbrt ca! br m1lnrrn fir 1;r as;r gf
rllrotiloa lr ttat r rntbrr{ rruot b trrrllrrl drrfas brYrf d.grctLo.

Inil.crb+ f nogtlre Fmlllr 4rnr
th. Sfif frelr to r omrfion|too of hon flctm $1& rl6bt

rltlrntr $, Iocrr'rt' of lbr lrrlanr r$Fr Dbtr'!,bth d teth [rr
Eratrnd' rlnolrr Du rl,nfy boG illrlnurrt. llb. illilUrnm f^q|Er .oFiltr
rpmlag rnllfr tb nlfCltr ef rrpr,rrtl,m of AurtnUrn rnA ltrr Zrrrqil
rbErtflue ||Er flto bo rbryrdo brd en rrrt$rrl rntrl tr 61rqgri
hilrrr ltr'ltrr tl|hor fc tb drtln of tilo rH,rtl,!.t erytrtlmr
n f ttru cmafsr$q d U rrs*rrf tiln cf d,err'rrlr, ffem$
tbr lrtr c'f trEnt (tgnsrr|9g) s[ rr, (lgtlrfir) rc nt bttrrb rr
d.rtnor of qr &tlrlt ntr fw thr lrndu d A+ rnr*rrfr +nFrfl
rferr&sq tn&rir (f9tf rtf aad. irre cn1) hr trd tbrt lmdion
ooolrr frer l3t dsta' b rufy ftrl.nt, ltlr [r dd,fu to ltrr t{r
fw l[r r.rn trrlrd,c rf $rre]..[r ltrto ltrr lrrfrd fir&ffltj'r,
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gstlar (tgU:50) agd Cgttr (tg6prz) rr$rrtdl ttrt lnnrr of
llr Zerfrd lrl'r qt b trrarpos't e W the Sart fnrbrften $urrmt, EA
ro rrrlrr dT tbo rrrt ooest of trfer Erflan tfrol r nutIcly it!,rcottmr
llllr runnt 1r rtnoca df tb. nrt ecast of AnrErlla .nil 5t bo

cmrl&rni rl tb ftn,f qrat la brnrportrt{,oa d lnrtnlLm trarrrrar
Ilrrm (t$1r899r92t) rroedr€, e nlool,? d fto q/n$ ttor rddtlt d
tbi'r crrtut, rnt eonddnle {dlr wUn Eaurpert otr thc err:ut ltrlf
to bc aot urr fbs brlj thst €f &t Oulf Strcrr

If thiil tr l.dnl a oom tmUnf rrfr for both rubrprd.l;
(6rrtl,ot ll7-tfl)r th. rrta ilrr tcdrnn furd.o ooult Dr aprctrl to
tlb plrcr roaf ooortiarblr tlr rftfr tto AurtnrUan tr tcth n$rpelrt
ruld psranb$ ur tt ru crlarct lyrtr for tlrnrpclt of thrd.r
Iarrmr hr lrtr rrl eraLbblr for tb rymA sf letc nmtr rdrDrl
thr trrr Srcr tirt tlFfig (tl58r6t) glrrr a Xncn ryrd ef let Lrlt
* fffi r dryr, partrpr 9 d.lrr e lflf r udry b fl(to dlrr g&n ty
ntdn3 far U ffi drun-Ilnr lifiucr, thr lnrc rfrf
8fim r prtod d dfh noilr for {hr sodag d &. lanu tf dr!'ftdag
ntn'blr fr p.rfourly rtabd, ro nrob drlqf ooslgr Drtrm 0fana-rcf
Lsrrril,,cr la fnr|llffr $t XF lcaf.Eil. lh sltruttrr, lbrt lta
trafeaa[ lrrrr. urgrLn r fitter yrrr tr gltr b trno fr tr nlrt
lrglealr cmddc'{l3 b nlltfurl lrocid.tf of th, fuo fnbrflt

fF $grgteOt) rrrclrt drlrrdr d a. nrtntLr tr.!r tsr
Gel,clnlrr rt g{,lntettc rtrrr V[ A II of stlllbbrq (f9r])r rltb r
rn lagt of, tit cN. tlHl tr alt 0A I lmr tirrr tlr na lcgrtr
fF Inrtrrl,lm rpd.rnr rt ttrr rrrl rtrgr rlre rrcrrtrl ttr 16r Cror
bGm Era S{tr ht lrl-lrt cr 1g {b$ cqll1.lf13 f1; t4ni
tilrr rt ;Ff,t br rlrrrfr $rt rorth sL& rult tlb Elrr orr frr
llrtnn 0f ftm h rrr*rtlll rydnr Et tr Brbarrr nur Frrl
O* rrr It Lr mt i$Ftrfng tr ilnt ffut lbr I; trl.rfrd,r rfltfl,l
k ta trrr Srfni tbqmblr tnr tD. Strrr r.[rlrtr IDrnLaS lrrrlfr
tu liltrrl,lra rf rc Erlna rbcrtcrnr illr grr FoD.r|"

h tll| rt ti'd nt*trj rrl,r urrr cn lbrlr crtlFrnnr d;rlrtil$l
bf tfG rrounrt tgr e mG lf nthcrr Arislf ($$l5E) rtrttr trt IS-
nrry tc f3r{f ur tbr dr ntbr fb' thtu dffrt{n. d.tlb tt 1lorftiil
m f,ld.drc E nrrr rrr"oh. EeDbr (rfrZlap) Gildr d,etrtolr rbrlfltu
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rt Lrb Slbcrl (Crrtcrttty) llor ler$ to ADr'|.lr aaf fe3flar lll
rDrrr to rryr. htrr fiFr lumct (tg6l.r8t7-ets) tbr rildrsarteilqyl
arr crtlr rt Drocbrn to lrroh fc rbortftar anl Oototc to l-nnr1r
for ln€flaf' toili (pom. ccr) ftid tb Frk Frtod In tbt mfUrytm
ralr to bt llrmhnfprll, d,t ooariilnSlc wcrlrpCts of both rlnclrrp
but fmdln fnlrr ilrct lilt to d.Grubr ft nef br ooofir|ri Sat b
d,gttoqf rrxrrom for ainlt l{rr Aorlrnn crle Lr lrt EF b rrrly
autrn a rl.dlrr reeron to tbst d tbc hnogorn uO Alrrfnn ollrr
rhtoh rn rbo tlpaatr r1nolor. Ia coattcrt, lt la lat$t*tl d[tc
tb d.grrttonr o'f ibc troplod roao.p*lflo rlnotcr ef tj64Ll,l4 rrr
rceroat l ir trqlcsetunl thFoulbsut tbc yrrr rn uoilltn (Bcc'tllq
f9!6rrBb).

A dnfihl lgmrl eorrlrlsttoa Lr found, tn flrr lrrrl,on tLrr
of, glrrcb lrto flllrs*trr nlrogrrn rnaL Arlern jtrrnrrlr ul.lw
flor bb rtrta ftsou$ rfrtnr (r.s. Sdd,nt 194t!Qlr2oD ;l.th lcorl
ll,tfl|ruar rocmi,tng to ill,rtrnor tt cn thr rpad.ry rrrtr tfd$rly;
l{tt lcafrai 6lrrroclr of, bo{b rprril.cr rrrlr flo! lrtr rlatc ttuargb
qrbgl

Oondfrrfng lbrr rtd.lrrl.tlrr ln rrarcrl dfrrttr,c tlnt of
trryrntr xl-tf lt rsll rho br ryell thrt otbrr $rrl d itr Ufi
Sclr frld, br rrilrtrt b r.trou. lr l.,.rarrtllr of ArJffSS
(tr guanr) rpr tD thr rpr{ne rrrn nrsr (rOCet lgg'rfts) rr ilcrr
t. l.qpf,S Frtrrf l.ilfltf 6t), lt ern D. !6allst a thrt xrr s.drd rrtr
rFE cuF t&r rquf[rot partod h it rotrthcn ldlilGrt 1rr. I$crurla.
to HDmerXl. lba trt-rrlu cf, glrerrollr ciltrcrr ln Jsltr ;ltb th.
pml nath Lrfaf lrptdcr lU,r Clrrr r cf,Frrrldlns frmf tlfr A
allirodltrly dr rattrl c r yurly fnmcut d lhfu. tbr rrlnrl
lrryth of lrrrrl ltfr lra h lrtrrd,nf t}r l+rpf nrilou of dfiFr11
rtcll,t&rr

chrFrtg+uqf
0alantefr.s d rgr }trr cdnrin n of ttr otritttD (nf[tte) 1r r

d.OfV roilptrl trohl,qw ltl ftrBl,rr H.alcgfr rd hrr D.rn ur.t
lueorrrCllly Ln r latc rcotd"e of U,r afusr te r3l nlrr lcrEen Lr
tho gl.rrFerl ofoltl|t *mra n(lct th. f.ac|h of n-llftr !o irtrldn
ilrtrb thr lccr fn &r 61r11111 etollth rl'r nrcnr\ r frrFrlret
can br r|r leha otolltbr d lrdorn Gt ErruDrn orrrr lr trwer
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of tf l|Foprrn rl tpGd r tlrr{hr tmr et rr thaa do frc{na Isrr,
thir $mu br som af .rlsr ronrr trr thr gtolltb.

It nr fmA thrt sloltthr llrc lenjr rrbr tra rl.ml rjrtmt
r blrol h*3uni d'th rt(lrtrt l[&tr rhor trearjrrut rE r er blr*
r8|r| rad' oprgl tonar u tl,tr. Slrtsrsi!. otolltLr thor .{.{lar rustlor
$rnhr anil Jom (tg6?rrf0e) rrr1rr hfrrol|r ef tb trumrl netlr'r dt
otcl,ith r@l lD f,r{,sut flrh qrrltrr

Iltrrprtrtim of tbm tc.r lra Ehotryr9b b thr r.l,ragt
lltclturt 1r rbr uantlrfeltor3''r Opurgn*f (lgg1 r?1, rroor{r fhr
Dil.arr otr bo lrr,k dat. l,a tb grurrorr otolltr cf Ar.IB3ESU. lhrr
1r la qf,rrrfrt d'th tbr lrtcfg€on flvu tgr Stuhr rat J6jr (lg6?rlf9;)
alre tot tb bopra r|fr f,omc1 tb |rtta' stgrr mt1o firt tha
eirtrilet blrcL rlnj b lDh aA rry br faoornfrtr 6r rbrrute Il 1;ltbr
rt$r lo ttr ntbsrr ettrryt b trlet tr ofioU.te rcatlu b fmdb of
rtplltf. In a rCr ran jronlt fbqf of tr fslorn .ot lD frrdna6frnn,
Bny raa radrm (tfn) co act lrrctDr tb rn-tlfi ohuih, ht
@ Fctorrrphr rhof rbrll,r rmil to thom cbt*rrc la lfrr
Zrrl"rnA glrmrlrr

8o obrmr otollthr ef ADriorn rnl, hroparn 3lrrF.ob llrcotly,
I H'.il b obtdn rrylrr cf prrcrrl tdrr Eufbrturilrrg, De rprdnr
cf A. lor{rrtr ugl ild.rr{ hlt e r4lr ef gl sl|rF.lrt of A. nrd.$r
nr ltnilfy arpglirt tV DB o. l. rtttlrno; Iffianrr, Scottand,. !trl.
rr1rl rencht c 2 lFtf 1972 tD tb llvrr grrffir, rE b tb. lrrfy rtagg
of $lmtrtlonr frfforflnt thrt tby trl ncrnt ru{,rrlr ln ftrrbpntrr

lho strllthl frFr mrrf rd, lcutrf m d,orcrrp. rtlrbr fcr
llb||qurat |rrdlrtLoar 0f th. ,t otoltt&r er|sr, f7 &ili e orfilnltr
lrublr ttt dla of nrff,lot st d,rrl,!t te br nelnl, dth r rl.mntrr'
ryqilror. ft. ttltrloa D.h- thur tro d{r rr rr.It rri b rll ruo
but Gr roar$t$.| lrrr thrrl d cf Sr o,Sllrt ddilb cf ttr trr ill3t.
tt Fr|eo ef lLi| ionll. rtla cctrrrtt d.th otdll.tbr fin ffeg.erfr
.f both [rr rrlrni rperto, illob tsr r rrqb tttf r{nl.

fhr hm 1G3t cf l*nl, ltfil t' til nlrcfro rrt rf tr ml, r
Elf lnfraf, rea br r*rrlrbf dth ttu dol[th rntl,na, rr rbl Ln
flt. t.l.rr Ir lbr lutrr rf tb otdrttf,' r d.tr rlot tr d|tln vlrlDbr
ltlr D$S$ltr r|pntr b F;fb SfS ocdul fu"Ial th. firrrt re
rt or. rr brtru.ns qr rlnr r.ul t$o rrnr roo tDr ctclltl rry rt
br forrl untll ftr brtr tr nlt |lf,lfrmttrtre, tDl.r tprt nr nrrl .'
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alratr lrtarf (lgSzrat$ omd.dmr ttrat tbr otolttb of l. Jrm{or
forn rlrn ibo lerta 1r | '16 r ln lmet[e lurrouldr.Bt tbl,r rpot ta
r Druai bleok t{.ry, fs:lri drrflg thr f,lmt d.ntGr gutdir lDl'r 1r
e frttr dng (elod erru), e thln blrclr r'!.a3 (ncnn dilc), rad
r brordrr tltr rfry rrgnrratil.ng trr th|r[ nrnr" of Lar"ral ltfor
Estno tJrlr lart r{ag loA tb .dgr of tbr otslLth lr a blest rartlar
At tbt! rtrgr &o gl.rrr'crL otrrr flrlr-rtfr. lDr nrdn thm
boccnr di.:ffor.aatl,rtrC lnto a dntr r{ng.

Strftarlyl lccroBl orn br aul6nril to tbr otolltb rcatl,on of
Nct tcrl*ril glerrollr of botb rpecicr. 116. !.1 rb rhorr t&,r rry5lrta{
trtrryrtatlonr Agd-a r ootral rw r'pot 1r prorGtr nmeuadrrl, b5r r
blr.l rtnt (rl, ttnt drt r) rud. a *tt ldng (.2, rrroni rm),

olbr qrtc blrok sr (r')r rrprrata itrr d,ntar of arLvelr grrrtiloa
of lhrr rnlcu glvu r lrnril ltfr of on ad, a hrlf yrrr.r ftor l{rr
lerl.ef g[errooh, rl.th N'rl,trf, ln t]o$.mtc Arr!.nt tha rcruld dntsr
lotb xeotrrl,sac (l?r6rtd) anrt Cr!,rur (t*t $7) rrrrr r lrrrrl ltfit of,

tro 5rtert.
Ar a ftrr{bcr oh.ok on ths yrffill$r of tbk lntrrfrtetl,o,

prlrrrntt rorl ndr of otolttb tltoa tlrrAfng gfru-cfr tbotUbut
th rrroo cf errlrlaL rhrr. pordblr a dalrl of tm rrlr of dttff
rpaolu 1nr rmtb rtn lnLadr lqstril otoll{&r tm nlrll, rLth I
ril,lrnter cyrrrlro et r {OO nsnffitctloar lootf,ft rutilrNrtr trr
rvargril td fh| nraltl,ng rra roaf rLiltbe rrprrrO rt e gcntegr of
h otollth lldl.urr lralt; rm tlvs fE tbf. lrl o Thr e'totlt rritur
1r rrym.of ta ufq-'ortr rnttrp sd Srt tO rnltr r I rr Ccprnbtr

l nrrnel lrccrrl ocqrt ln thr d.ilth of tb eutc roa., tDr d.atm of,

rrrlrrl, dib e ocr.rpoaUf lronrr ls thr tn$ tro totrr fftbo%h
ttrr rotral tm rennotf till aot laoluid ln tbr trblq fil prrmtrjp
rrllrrr ecorglrt Ly nH. rf Gi 12 6*ru DcroFstfml$. lll1,
aftlm$ tbr rnn bagt of tbe rprclrrnr lmrurcr boujbcrt tb yrc,
thr etcuth rrllur rllar epperllt{t tb. rrf, I b lm6flm
i,nrnelar rlfd*rf. ffi.1 tr firr to libr lamndn3 d,ft of tto artr

I
tontr r-. fn facrulrry psoatr3r ril.0th of th!.r rE lr osarl.tGt d,tb
thr reennl, t$rrgrtrtt^oa cf tbr otollt& d"...

|rtr fbr lr-.SEif,lle rnr rlro glvn, Dnr] fr-hb. Hhil cl, thlril rrr,m
lon f errr tscepentrt lnto a rraslr rfr;St qff;

lrblr lrl rbcrr a rlrllrr rnrrd'hl b !r;.tlr Errtrail, rlnedmr
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trllr trf Pralnrttm,f roql detbr rf rtallth ,f!il f,rr Lrlsl
Sf,ureb Pff rrth rf rrdrlr
Coryrrrtlr npructr flr r ilrylr d |t.'+n+fF
glmrrrilf rFr rh glrn" rltt.ntl tU. rllsl rlf
ttrrd rlnrrf,rr bnhc Wuilff tt*'.

;f r lrt ;l,Etrr (faqlufrr tlrr rrpotf 0f flrrt urm)
18. hA rnm
f r Al dlrtr (;trtrr rf rrdtrl)
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!hua, !,n rrrry r.elco glmrrrlrl tlrl,r attc fona rrlruatr tb
rroon0 d.ater of larnl llfr onlyrl but ln lrtc arrlyal,r it rlro lmtndm
r rotr of rrrer ;routh cr 1nt unilffsrat{rtaL l!b|r t r nrlfi.n W
mfonact to otolltrhr f,ron Im6rr rrlr frrril tbr rcoend d,utrr rcn of
larvr.l llfr 1r rco ts ba eppruLntrly {*rr lrro rlffh b r! I lllt

fh. illffrrmsr l.rr tdrtlvr ron rlilttre botnro rberElan .d
tmtf,Lnr tr of lntmut. fbo bf& velu for loasftnr etnfnf tb ftilt
rdatc prnobeb\r nf,Lretr a pcrlo0 of ruptA 6IEUS iltrlng cufy lrwrf
Itll. lor pnrolrnsr, GIl nnetio! up b rd t.olt&tag ttbr lead

6r|'ntc (r-) tr r$r*od. to tr trr-Ilfrr rlr mbrqurnt rmrtilol tr oonrid$-
rd, rr tddng plnr ln ftlrhprettr.

It 1r ocnolulrt tlor ibr rDotr &rcrttroor lbrt routtoa ln
tlrtFilI otolltrbr la narurlr rrd, lr oonrLrtot rftb r tnroporrd, trrltrl
ltfr of mc aryi e b.lf ;nane It rnlaa aor to drffd.t tbt rgrdng
O!!Aa

l[naaaport ef larvrr of ff &noprn oI 1r cmrllrnd to bc e
perrtn d.5neti,oa by ntrr armtr, rffhou$ bb ttr6o rd ntnorphorfrs
lrptocrpheU la r$l,blt rurarbtag actlrlt (aO-+at lg05rf78). Ar
rort rr f,ounA et r Lgth 

"1 
2ffi l (Drrldc f 9?Urlrf f ), lhr lrrrur

ar.. oonddenA fafrdo. Ibct'cc, tb.C.r illsrcti.ol raif p.e[fru cf,

d.6rafl,on eFr rlnt rrtrLa\y tborc of ru{teer crnutl tldlrrf;r,
tbo tuo lartur cf b llr; Eorluil r[ortfrta itmcabrt ]y Crrtlr (tf6trg),
rsltt bolh oltrrctal dtbt! thr upper !0 rr

lhr fellrd'ng mctloa rcrtnr ibr rolrtrnt f,n Seelandl ruttlo.
fdrologfo

nr|rqlqg
IhFil nla mrtcr rtr Dr:Gtr drr rdm to thr cmrhf

cilrgfrtlou rmunl ilfi Eerlrnlc !e lbo mfit tr t{r lrrt ;ld Htr$ tc
tfrl n*t cf tr tf.Ftb lrfrdr th lbrilr ttat Drlftl b b rrt cf botb
lrfrcf!, tha !!enn Gwmt. Ihrrc rrtc lotrrtntr, tefftm d.th loorf
rlndl, g!.rr rtrr to tb oErtdl d,rcrfr$.a (gpofer f g6oreb?). |lLlrr
trrtnrr tqgr&rr rith etbrm mtl,srt lu lhr tst er.r llluetretrl tn
llt. 1.2. lr th. lriltln3 rnrr fbr thr &r. nu'lhrm td.rybro
ttpartr crlr rrr ln tb rlcln!.S rf thr troplor; lt fu unl, bt
botrlr l{el tcrld, rpdre rDrr {a lrcllrr rr3l,mr b thr rnribrn
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l1g. 5.2 Ner Zeal.nd coarte.l elretrletton rtrortn6 ooponcnte
mntl.oned ln tlre text.
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bd.rpbrn. latslLnjfyl th. c*rrot ryrtrr cf rt;nl11lo.tr61 for lenrl
iFrarDrt rn tbor conrqrln3 rstrolfoal ntc to trr ooeltr of Nrr
Errlaair

Eubtroplel rtlr rqr urirrr rt l$er Zcalmi finsl tro reprntr
Ct'lrotiontt fion tbr ;rrt vLa thr ferorn Otrtat, anA fror flrc aq:th-
rut vb ih. lbid. rfud Dr.lft. tr d.treurd, bclor, nont rcrarsh hrr
cert ls. iloubt ou tbr rrlrtmor of Crflll|'to crrzntr ibclrua i!'|or tt
lrth. fouFltr

Itr ldlrotlu sf r bru& of t&r laat-rmt florl4 South Paol.tlb
lEurtd.al Gunrot by tho laadnr of turtrrrlta, gltrs rlr to r rtrca3
rotbnui' lF rllt of nbtroplml rrta efug ihr rert ocrt of Aurtrallr.
fblr bst Aultrrllrn Curratl Aur{rl3 ttr rqrtlmrd. Irf1r,51, &rdr dM3;
rt ttr ht'|,tr& of IttDry (nnm |g6f rf0). tftrcrl rlileg f,tn cattrt
to thr aer'lh of Hrr Elrlrnil, rn tb. rrm.r glrn by suuor (tpttr zgrr,-
Io illtertd.n8 thlr rtt to reet rvmt, Oarnrr cerrl.lrn &rt fl,oetiaf
rtrrlrl urf4 trlr otrrat tr r vSlolr, oarli raroh thr ;ot sscrt of
tb lforlb trl'erd dtbout tutv.l.Ifsc arorud ttr pctDbcry of iho Taaasr 8rr

Ihr routhrA flor of ttr lut Anrtnatlan 0urnrrrt te dlcfitrotr{
nortbFa3rtnr'l Dy tb rrbrntrrttl,o mfrar r,ter ln thr rnrtbrnn Tarrn
Erlr tbr rrnltfln3 aclheast irl,ft of ntc, {&c ?arna Cwrut, 11
aot md,lflot nbtrcptref nS enit ltu rff lrdurA b ltr F 1ntor It
rrtr tb crt florfng ;trr ftn |tf lrrt Aurtrrllrn Curmt oru fr
Dor:fol! l|'A6|; a.Fr I lldJlrcn Gowrrgnor brr b13n rrog.eail fn d,Dta'
by strrrto (t$llf |f ) d Etr$m nd, Hlll (rglar6fl). prE't of thr
trru Curot Atrf rrhrt tEcflCb lcrnux Stratt rnd, rIGt to oteee
Gorrts ar tbr tarthfrll, hrrrnt (rnoalt I**fi, Bcrtran ig56:A8o).

Itr urlrrr'r t e$tronilcrf rtc fFor tbr lmt Arrrtntl^o Surr.rlt
flcn tcrsilr tir rrt oout of ll; gnla$d, rltb la r iurot gfrtt
courf. c rlr ttr DGIIhIE cf b trrc Srrr lr lt rpprorch6 ttp
Hrr tnf|rf rcrrt S,r furrt lnnr rrlollil tahc ant l,crs mll
drflnrl, (frrg, tg68rg6r crrm tf9rfl6),

!h.Er rrrl t*lfnf oflrlru m to thr cld.a of rDtrsptorl :tul
f,tcda3 mathr{ rlmf botr rcrtr cf tb noltea falf, lrlrnil.
tLdry (rgt0f fSi) Snport tb rdlho. cf e Fr! trrt grrr 0rurut to
abrr tljmrtrr ohclrtlarr Brmtr (trfir5a) coad"lnrr.l thEt tEf
orrrtt oilrcl.nt f ir tb. t|rft trnl Dd.ftr a rtd,lrr sr{,rln rlr
pogorrt W IFoab (tg60rt|7) tlr bofrf, U lctt rnil rrrt &rotlrnil Cuuratrr
Ihll rgrtGu{r fitd {!il tb tFra. ftLDil Dr'Lf} Afn lot Sc ln r
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otrcubtl,m srrry bt Arrtld, $96e$71 urht a,rcrotctnrr topqrrgH.6r
Horur b matilrrril thst arlloc dDA drtftf rotrl{ aot br ladlortrl by
thfu nrrvft ltbcdr

htr fFeo th. .&1 onrlrr ln f962, enl+tsd by Dubr mO
l(lbbLctrltr ( l965t52il t rug6lato0 tbot ratc ftil ihc lrrL rlDit Ddft
Afid routbrart atr mg thr f,rrnAro filcrob Efl f.A tbr bat Crpr firrrato
lhrro art&srr ftulil tbrt thr nts (lu to tbr aortb of tctl Crpr :r ln a
nr{hcfy ittrootLoq hrt rs ntr nr rtlvrr'teil rcutbrul er tfi Eert
lur!4rail Oulatr ttr|larVr sunc of Bidt6ny (tg6fin) fstni tbet tb
UcrtlsdlB,rrrnt trrevemr{ t&r rntdn nrt osrgt of lfrr Zrafed ad, rsrnlai,
Itmlb Gopr to forn a rtrong tou&rril f,til (tbr trrt frnElrnA ctrrnat)o

Stanton (t969lfr6) frEll.A tbt ratc fr.on thr Irrd. trFd Dlnft
hro llttlr t'frst m tbr ooartal ctrorlrU.cn d lfcr lcelot. Ht prlpcred
I troploel oonv{rrtgrar et tb6 tntrrfroe of nttr tbor tH.r ift{.ft rnd,

ntaar ilrrdrre tlc t&r rrhr{ filor of tb lelt fnrtrrllrn firrratr
flmvrnr Oernor (tgfOrm) fetd no rvLilnor for rd.tbr r Foploel
oounrgmqs or c routtrrlat filrlq Enrifr fi,nd, H.ft to tb nor-theast
orf lfrr Zoafsril. Gontnerjr to qrrtlf $gGA97) r Salnc esndtrli trt
nS a rtufb'or l!,rlft rhefil br nrmlll bf ponotntil"lt topr3reg[rr
tf-tlrrlt Lldgw (tgfO) obtrtnrt Eo Ladloation of r renfurt filer
ls tht rmthn f,rrn|ro ![taah, u bail eilvls$dt D.s petillrtrl !t
Brr*cr ouil Klbhl.iltt (t$F).

In vts of tfrm ill,f:lcmm tn fnt*1lrrtatio!, lt tr ad petrlblo
to rry taf,ld.tofy SrtLer n$tt.o1il,rf rrtrr elrlvla3 at lilrr torfril b
cqfrtr[y llcr{vri fFs lhr Errna eu.rrut c fittr ron cdGl^rrto lrl
tht llutc rlnil Dr{ft. Dlrtr'Lhtfo d ttr tro nrbqrolrt or @
n3glrtr tbst r DFt ltlnct rcutr tlor tb actb d'jbt bf trIE tt hnr.
of tho ltct SGaled, rbrlncl.rr, u eortfiLsrrd l[,r tr tbr rrt d l50o
latil,lnlr rr. En to thr eut rr@
l$dlfll. fU.i 1r not rrrjportri by hon blr.lr3|'ll ooittl,orl fi.1b
lalfuctr ttrt nta Clcdsa nrt prt Ni Cdf.artr rlg|,bt th. fft cout
of Audrrffr or utrm tb Cnrl lre (flr**l l96trt0o-l02) r ilc rba'ta.
rort FDrlrln3 &r nrtaa rnDrr{, ef Anrtlrllr 1r tumr

lulq s enrlfrtr of tbr rr*hcr ru*lutr rf f,rr lrfra0 rrrl
rllrrat n'tmrt 3lvre no sr prld,r lnilctl,u f r purl,Dlr rydlt
slr looetril tn th. |logtor. lllo, tt onast br rrt$llrb.t ttet gmr.
rrlr r*rlrr et [r ggrail d,thrut trrrtrrrll8 tr lrrrn Slrr



r6

tlrl$tr o cmrldrreflo ef tr hpctmt phyrforf iestorr for
rprnfnA of tt Ducpcrn rrl qy hrlp to {flnc pelr{bl. r$lrr tn *trb
t&r [m Erleul ..1t f,pano threr ftotorr acoor{lng to Drrtl.n (lggfitfee)
rr'r a |rpf& in rnrr of tOO r rLtb r t qporatilso of I 6-.lfg rai a
r.lraf ttr crratn thrt 95r7o/cc. In tDr relscra hdrpbal thr rrlnat
anrat et r roryueblr ilrpth occr Ln ttro flEfrfQr cf SOt (SvrnCnrp r$ el
rg$robrrt v) ' Trrgeatrnr hrrr ril apProd.ntrtsr rFltt, Erpth tr
3arrnrtly rn qtntl orr t&r *slr ruthnrt Frotfle brrln, mpoolallgr
rrt of fongr, tnd. rall'ltlor r$r rrlrttrr$r H'g[. It torur loCforl to
ootrtno tb Xnralblr rrpanln6 rrre to ih llrtttn|r of rpprcd-nblgr lOoE.

EetLntls of, poarlblr illttrnom trrnllrt by lsrlrr l$r{ng thf
ocr rad, e El'f Jnrrrt of rcrXtft oea elro bc ooad,alrrlL HertnpJoacr
(t968r7) founil r 6ooa aorrrlat(en brtnrn thr nlosfg of rErfror
arrlatr fn tbc Horth .ttlentd.e ea0 the proporrC frndb of rrcpltfi tor
atroeon orf larral. Frr Crte err evatbbtr foe orl'lcnt rrloott{.ce
ta tnc rout[rrt paelflr. ffitd (tg5erfOt) rccortr0 o rvrrg. ourlr|ot
fior to thr nctlr of Nou Caleiloota ct b, cD Dcr roooad,, anil flrnur
(tg6trfo) rtatca t&rt volrn trrnrpor* of tbe Eaat tnatratlrn cunrut !.r
appodrtelgr half tbrt 0f th. errlf, Btnrorr

Iqnrr{arrlm (tg6l) glrrr r rdgmtlm rprd f,or lawar rf thr
Europran rl of, 7 h pc day, *63r lb rborn lrtt of [z;ttt for tbr
rrtrn tnnoh d tLe tath Farlf,lo fqurtsl"e.f Eunnt Cr e rrrluo of
tb c'il$ of b ku pcr l4rf If th|.r mrmt rpmt tr trpfr.f of ttct
tafitunclng trc; E*1.4d rel lr.wrr lnr{ng te.dr' fB mfbr brrrf lltrr,
e fil6rrll of 2800 lr 1r cbtefsrf for tbr poulblo lllrtaaot Soc ltr g.d,aa|,
to tb rpd.ng rrltl fa r ilrtoot aortrut {tmcrttu to e0h, ULtt
rrt{rb ilrcrr t$r anrntng rnr ln t&r d,eld,tt of lht Coch lelrairq
ttnlq tb lmiln ilfutrfbtio of A. qffiFtf,l reld.ffi{ tlil!.oetm r
rrtdly omouat ln th. dfuBcrrlr [fre rrtret ryadnf er.g tr
plDrilf firr&r rrt of t[r gooh hl,rnir, prrtrpr e'rrr tDe ilrptbr t!
b rrt of lfctpr Uutll rmr prdr til'flcGl,6rf rnf 5l1rofo3Anf 6atr
rrr rvellibrrl lt [r uot prrdblr to br rmr rproltllor
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!.t uvggx$ or IllG{IF,. r. clEf,llL

Ifnu+ ma 4!l|E-r Rfno4gurr
Errutl rct artr rrr ronrtnrct rf to rnpl-r tDr Lnrd,o of Slrrr

ll[r fbr thr rn and rubrrguat nrratrr
thr f,Lrrt itrrdt! rr r r$r$\r bor nt d.th ea rrtmrt ocllrpdlLr

tklr lhil.r nrt bal r dryf. rYr Gtrram rn0 ilrtmbebtr t r rla6rr It
;rr tlSri at rrrpffns d.tf |At b th. Iehan StrE (rrr lt. 8.f rE)
fier ErptGc to toruDc t970r f,ftbar$ po0 ertfit of *tfsrtt
(grfrd.u rppr) lrl ra.r G\y t o dlrrrrelr rarr rn1ht. IeJc
iltrtverilqre sf thtr art trrr ltr lrrgr rtro (nrtn of 7t r r ?5 6a)
rnf lrck of ttrulLalng. It nt rurlnctril, tbrt nrb ef tb. oeteh
ocPrd ee rblttbatt rrt$cr lnorrrren fnfrtr\y a trporC thrrort
nr tlrrrtdL fbr ntt{n6 lt.rtf ru f,lbr$rrf fanst nrtting dih
7 nrtr1/u end prorl, lrst {urrrbbr

lor ttr f9n lnrrd,mr thrrr *\rtber ntr r$r oolrhetrg oE
fsr rttr f ar at t*ro ttrur nuth, .-t fis fbr uprtrur nrnUlG rt rltrt
rbt rnf, tdf o ![bmr artr hai ra tntcarf fi{n ud, rrrr oorrrll d,th
rlndrrrn fbFrGfG ntt{ntr gnu rrrr benilprilnr tll. }e5ra rbsn
e up|trmr Ert rr urcl rt rltl f ilr. thrr lrtr fd ptrmt dssr
lr|!,ng to r tbort lntraolfr lhr uprtrrrr mA rr trpc.A to Dtvrtlr
lrrt rrld.rtamc b ttr ller rf ntcr Eorwrrl nprlrrn ott$rl rGt
egrtl nl.[r lleer dt fbf rr not ndt |1 to r rrt nrt er &fJr tfilrl
fihrfrntten mt tbrt tbr nt fidr.f dfacti.nlgr ontt brff tbr t{.nr
Onr uafgrra berrl.l nr rtor rrh ff.oh oGrr,r[r+rry rbrc bolcr ltr
thm rt! to 3rt rt lrt fi.t bd.t.

lho rt url ftsr nllht flSfry et thr rbrr nth prerrl mlf
scomdlrlr lbfu nt brt r trprt ltrortr |ltr&rlll ;la3r aal, ru
Ldg.{ to f,t& t[o rlepfag rtrrr rrGlLc' ntre, lhr latcndl firr
rrat tbt t Lrll{ .l3rr rlrt n$Jrctrf b rrh tnr .-{ lhl $'n roiht
:r ihl,tn.l drf, s ct larl ilrn (ltr. !.!rL )r lbr lrttc Dqi
qdn rl. GFn fibf|lrrr fsrct rttta& trrml rrt d:?frlmt" A

rylo *trt at Sr ltu rffmt {ufoh q{llnf. It oilfln D1 nnffy
r.aFd rltr bot rlDrr oi, rtrbr, tiob rtlril fllHl3 lrl rff but tD.
ut r0vrr rdltfcrr 0n rlft filrcC ttd.f I nqrbt nt& rt dtn
r||arrrrrlz to nmr lsgr rrtnfu of nncl, rhllh eilbrrd.r rlojpl tht
Gttmso
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116. 5J 0larcsl nrtr.
e l[et uroil for uprtnru rauplln6.

b l{ot uacd, to ranplo tho 1972 lmerton at tbr loutlr
of tlr lekarr Strorn.
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Dur{nS tbr t 9}l Iffar'ilf l.troD, flehfq tool plrr co fr Eil
ur.rrlly &tr nllbtf roh rr*. lhr art nr crytLril onor rrlrlr {nrrt r
hour, ttr cotatr i[pfra |.ato r 1*6r plutfe bln rnC thc nt rrturul,
tn&etrfg to thr r*tcr llhtr opoctlm noaa,ffy tosh eufy s rrqtr.
tlhr oetah tr t*rn rortit anil tb. 3frrFrrl.1 eotutl0r hfttbrtofy lt
nr nct pemlblc to i[ffmlttrt brtno tbf tro rprellr tlr tL f,lclir
8e glarrrclr rt$f carrgbt gr urtng e nal.l orrtill lrsp ar llltdlatlc
rnd, a hr'il nctl tut thie rtlrorl nr mt ugri atarlrrltrre fh. ttdf Elgbtr r
oeteb taa bBt orlrnl&t ln rtrrlrFntr *tsh nr vtferour\y errrtlL !b.
trla ;cf t.bl resni rail rtgb.at t[. follorln6 nrd,ag. 8cl of ttr
rfquGcr la tb. firhfry ogantl,m ail drcn ln l[6. lsff-d;

lor mrrrrdng .a1r rfrr rnutrbrt!.fa0 dtb r rolutl,oa of fr
bcuoortr ll.rsllrd, b 9* kopnojryl rl'oohoL thb roLutde nr ur{ et
a onoatratlm oC *t rl pcr llb. of ntar lt roc cr lte f,hh brtil.
Lubilr, ttqf mt trarfo-:rl.{ to a fiIrt *ltt l[ah, rlth a thjh f,l,Ir
of rgtcr oovfr{.tr; tht bottot. Urtng a rtilr fl6bt rnil lor -alplfrlcat{on
s I blnooufrl d.croroop,r, tbr rhelot of th. ibrrel fln oeulC .rrllt b.
IrG. lba pnr-rnd cfrnt d tb|^r f,ln ;r thc oba,rrstoe urt to
illf,frrotlst t ttc t hlo rgrolrto lbo rt4t of plfnatttl,ml
rooorCtnC to thr lcaf. cf, ltniDbr3 (tnll$ :. rlro rroortri, ttr rd
lprlrnr

0p to F rrlr et e tlD tFr dlhrlr to ilUtlr Drrdblr
Erl!ftfr3. trt(Errr tb nrlot|.rrn orlf !E! Ffrml G r prfrl-iB& rd
rtgb.il 6 c ded,orf bdracr' So rd.abt d lb. 6[ur nr ribtrrctri
rd the r11o ld3f,t pr 6[ 1alj1ltb|. "oittvltnl r|Ir ooufn ]a
il[Sbsil la tMr ryr ral rr$l tr#,gtr ttrr rn GFF r( lmr tra
f fm rob rfr If rr|'l rrsr rrgrdril to b. bpt rltrrr try lrl rcrrt
tc u rmrul tr*r lbrr fbr ntr.$lat nffcfr1lUc lamrtfurlil,ur
Gl p.rrrrrrl fy f|rfr8 la r rbrlfsr ifub of f6 Scnffn fcr tm lr'lt
tbrmSbly n&oq Se ltnrf iD b# lrrpWf elcoheL

EG red,"!n3 rntl,r{ :lrFillr' lt :r lotrf bt laffin
trL rsErfrtlt[y loCrr tc rrcffi ftn lll rh*tflarr nG ffr..i b
ud.rul,rtri rS1 trt $s'tfibr nill rrfrr |n brlf l Lotr, -l rtl
rltH,n rm hncr ti tD. Gt cf Slr li,rr .r qr u I# rf ttr lnff,fer
nlli rt{ll br nrlctfrrir iltlle rrFF # ntfi rti.if nlt hrm rocrni
rftr til hsrr f lhrrr bttfi'tlrh rhsnC rgrrgu.rr ef thr trtf.u rd
urrvrr ror$ *srcta{.rtfo rijlr cf lgmtla3 lrthr lErib.r tu|,rfr
rhoill botb rprrf,ar tcr& thr rrr tL!. tc trou sstbrtlf.d,, h$
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. Scttlq t[c lrt

b Inrprctl,ng tbr oontatr c bff.ng tb. rllrt eftc
rryfi,l3 t&r nrt

t tortln3 t$r ertehe Ia trbll lnrtraer
thr lrt h Lr cnpl.t ft drft$rlt
Gslsdll, reP.).
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fo3llnr brn e rlorc F.oorrlt tLD. lbr roolry tirr ln rmtcL rtrr
lrt conrldretbfy lerr but rar{.rt reeor{fa3 te ttu etlla3tb €f tbf
eaaolttrtlor {lrr iilr rgot ta tdrfu rolutl.o b.fef rlml, cA t[
Ite tllnruhrrrt Unicr norrrl ooiltlonrr rlt rlr ilrl Frdrril d|b|g
f,Lrr ainrtcrr rlth thr rtror*f,Lnr .ttln roootlrLng Erc napLl$r.

Othcr ran$Ler nrlr obtelnril, flon rar'l.our looeli.tl,er throu6bout tht
rolatry. Ebcfa rml rtortrr0 rtbr pmrcrr0 tn fornltn cn rllw, lb
nrlt$lr ntboih of, brnrport elirr rlFi uer{r dtha tlrr rclt r*E fif.fgr
la e l,ergo eat*Lnrr arnettd, fl6r rD orytm ryllndm or &cy nrr pNeC
Ln lr'rp pfrrtfo begr Lufil,etl0 dtA oryto ln thr poportfu of onr pert
rlrloa. part ntrrt20 partr olflar If cclr ror,'r oeohil pwler to i

prold,ng rnil tbe trugrrrtnr. bpt brffirr 7-lOog erfat traarportl tbq
oottlil br tscpt l$lr 116r for et lcart | 2 houn d,th llttlr or no nltlttrr
Horrvrr, ardag trurDort, lf trnpcrtuef !.roro to IScc ad, H,;[r, tta
crlr thotd, shrnotctrtil.c ri.fnr of dl.rtmp by rgf.tttel Etnrrntr rnl
IbotH.n6 of thr raterr tbdlr tlrorr olrorrteloar, ooarldrrrblr nrt,Lt tdrt
oosurrdL lbla ntboil d butportr rlth r@ rcf,lamtr, hrr bra u6O i

to rfu.re:rt6ht Nw Zerleni gl,rurorlr to Ja1xr.
Ibferrcr ntbsd, ns umO, tt rer omalrtaff furad tbat, tn

FlDs'tfon te t$r nr$cr perrat, lm6f,lar ill.i ln l|r grreta asrr
thas rua rhortflnr. lor r*rqlillrl e lrrat nrnrr sf rsnrr"l lbmrrni
Ifrre|olr flc tb Lllrto Dlvenp rollotal. oa fl Soptrbs l9?f 1 ll
fruilt to ectrlrr tgr# rbct*tna' ffolttu, ef tb 7e Crd, ortr rrmrrl,
fnn tbr Draruo bcgr s u{nt et tbr l,ebontory gfi rlur- lmgflarr
tld,ltrry, f,qgffu rtrli not br hcft ruoeurfirllgr rnic lrbontrrf
eonfdtl.onr. b lfcrrubff f gpr r rnpl,r d zTl|t grrfr{rk rrrr prrol rll
I 5t I rquartrrr; ef ltrrl ,5, (tS) rs. loo6Gl,nr, frter nr obnjrl
acl rrely oit ih. .df r$rr frt ihrrr tirt ll[lgrl tLthfs tt lryr
rll thr lmrfrnr hrt ltrd,r but clt # of tLr $ontfilnrr Drt rlr rrn
aot oH.rurtrgr la r |rbftltrt.r| ooAltil,nr rrd, elttongb tb oGrrr €C Litb
lrr rot hnror tt nr rtrfprbl tbrt tilo.r d drlrflr ln tb dnrttr
nb erDplifr ceul.l. hm }rc r rJor fi,rterr

fs rnelrri'r of ffvfry rd |rrd drrF..Ir bFt rt r hrtrrtou
crl-trotrdry fictrry rhonl rbLl,rr rrnltr, |!brm r|rp fior tht
rhrrunr ttvc (rrr t1t, ,.io) ;Fl bpt ertrl.dr ln r tS f cracrtr trrL,
.upFffo{, tltb lrydn8 lllilnC.mtGr fft&oucb fnCfl"nr Orftrr{ mlt $
cf r rrplr cf ep Uvll| lllr rmil{eiq fhry r& uD b7f cf e rrryf. of
6S lrd lrlrr lr r rr-rlrr rtrn rpplf lr ffi moamrttlly tr rrrr
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tnn trcut lltf W L. (lr srlmlbr)r ln r nnstt frtrhrtr
lt tr nct ttrou$t Srt thrar ilntbr rf,Fr rttrthrtabf. te rtrr gnrltsre
It nuld, rrypru tbat tm6tlar, rt thr drlr-ro rtrjr, lo eot drpt
n|l'ly to Dr-!|.f,fcfrl Gtlrlnrttr

In tlrl hboretoryl tbr dartcu, Er.'t llcbt tolrrrlnt rpeclurr rcif
tleguat\r vcry aotlttr ontn &rlng Arfffdrt bourr and, neir rqratc{
6fstr to ollrb ib. aqurrlun dllra, Ibdr rrurlrDh {ft4ht cbtlllr rae
drortnatat ta trytral crcepail by thrrallng ttrd.r rngr ufr0r tr"rr;! a
pfloor of plartto nrttlag frtoh hril bem drepril owr tbr ridr of ttc ta*
to hoIA foodr Oaor aoollrgttril to an rquarl,ue, nott crla hai s tUnay
to lruq fios a nrttlnt bst SLoh nr arrpcndcd, t! d,it-ntcc, 04t r frr
loutht oovrr ude plrorr of atsrc pilpc prorldril. llhla bchsvlor fFoatfy
6g{rrtrtrf olmlnS of thr teatr by e!.phonkr3.

llttLa trmblr nr rrpcrl,ro.it l,n l'nfirot^a3 tbr glatc-crlr to fod.
trr errl.velf nrl Lcft for a tr& to mallrrtl.ar brfur fooil lal lntroilucoil.
B5r thle tID., nary ;qrlil rrcdf$ eoorpt food ant by 6c mi of thc Eck,
rlrort aII ranlil bc fcciln6. ft nr fqrad t&at nbn"l foodr egE$1[I
torafr ttb rcn erhrtqfnr $lfhr) rrFl lnlt|rflt nn aomltriblr
thra erdf,l.ctrt fooilrr but mf .rlr rs! !rr|f.Bg llllr r d.ilr rrltcqr
of faorb ruo Gtsr A dliur of ntnoll f,tlh ail lttrr tr millly
oonlrrl tut nrt$ fbreDGtdl ci cfqdrl, t&r rtrr Aililtl.on of r
rr,LI tnrnl of, grlrtfa eutfrUy orroer t6fu groblcu. t{rlttrc t&l.r
food aor prl.lrtd tnout feoc.r bd {tr omalrtcqr of a rryll of trrprarp
earpcuad, ..[ fboil porvlld I tr ltn Eedeni IlrH4 Idurtry Docri,r fo
lnn tf,c ill,rpcrel of foed fiesntt fa tb FtG, f,Loatl.ng pfgfi,r
oatalnrr rl{t pcr:foaatrd rldrr rFr trtr& bru, 

"rs:f 
fc crlr

rpltranr{, eblc to Xolt thr froO mA urt crl rnrlfffsf to atrn thr
e0rtrltrrmr lbr fcr tbrt |1A G$lr tbr octdsm frffatrty raubt
e rgr mtr ol ltt aet fcdr

lr poblrr ;tth llnn ft$r cpcrLanrft lbt nrt prrrtlat
{lrlro ru Orhrr *lcb rp?mrr{ atma{y ae

tnftl| Srortb of *ltr lbgtrr G rryr e$ra of tfir bofr It nl nsrf\f
ohcebl W OlllaC trntr dttr e nlutil,oa of rleltttr C1.e6 rnt ntgrlor
bfrr. s*1f,l,ctmt to lrrt rolqr thr Etcr lhfu lhorlr, cmcfy oorratnf
tB .rl tbnrr tr aor rrrrlrl rf r modrqt ldr*i,on (I|nn f g6!r tpt),

Ichtbr$tU,rS.ql nrtn{trl{t rilltrptrl rar elrc lcorratu*o
lFrnr tc rborr trntilnt lrtrrf lfiirltl,vr d yrrrntr{ nfdfrtl,oa
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filn tf,r oofrt||' r&rft tbn of, ttrr Fnrlt f tlrskr rlFf dofrA ro.k\y
to hrep dlrcail te e -tr{q"ar DorA filrh, rurplur food, ro{ fero$ r,trtr.l
rlF! rmnrll rrgUfarfy b8r rfphofag dtfi e &ort lacttr of plrri}l,c bcm.
ttrlt-ft f1llt*r rrori errgcdrl ntrrtal fioD b ntrr. lbrro.
pncorut'l'onr lnrpt {fir problmr ften dlnrr to r tolrnDlr lcnl.

Ar tftr Daln Lql:hrl dlarrrok on rntnt la lb.rh{rtl. ttrn
tht rl0r ant elnort 6rfrlctrly treneprlrntr rlth th. bh* ohorlo[a ff,t6
of thr ryc Dr0aC thr neet oonrpteudlf frchnrr !lf. !1!sa.1b rborr boih
rpcciar at tldr rte$r tte bntn end rpl,nel eori, L1jon opaqm r4tb t&r
onrct sf illatfir 0tbc lnrod,lmt fratsrr arrl lt hnstdrl rnr, ool,finrla
ll6bt nil by t&c ilnrlopil.ng blooil ptgn atg tlhr hcrobl*cre h:rt
etfintcd, antrr{.c to tbr rlrml thr rr4r llrrnl th rtrrrt6lt srtt
en0 tho kl'dDJy rbovr and, port*tor to thr surr. Uatr ngntrfrlcrtloq, tilr
olrorlrti'an ora br |Crtly trr€dtr rith th. ilor1rf .36'tt rni thc poatc{.c
oadfnaf trlna loortoi bomtb tbo rrr"trDrrl orlrn.

Ble'-crlr lrted,trr! t]rrbcntm tfpior4f rbm onv r frr
ufraophon't on t&l portrrlor aeudat fla rqrr, enn th. oononnt d'
plgpmt ilrmlopmt rrornd tlr bnla md rpbrt oo$1 thc d15toghcmr
ca t&r rfdnrl ocr{ fcnn frbnlU so u rLth* dd. d .roh vrrrtrtDrf
Dmlopncot of t$e lclenephorcr sanqrr peat*{'orry od. tir rpfad sel4
of aa flre'ihc ortr lr gpncrlrlllr .rr rr a blr* rtrl,pr ctailLq fuo-
tSlrrir of thc fr6tb of tht boqt rai forrit by oul,rnla6 rleaophmtrr
At tttr ltetrr tUrtbcr lmp1j6.4 Ft6mtatl,q il31rlogr cn tbr rdr1a t
rtrrqrailnG thr Lnrtn. rsr|,! drvrropnt brrlu pcetrrdcrly rnr rrcuir
botb mtrrdorlf rlt lattrlltyr to 0016 tbr bnln ltrlfr t6r e115rrl
fl'Gmbti.u c rtrahr oir$rrfr' er lt Le ofto rrfmnrC to b lltrrrtrn
of lb Urefmn illr tr rtrtbb fhnu$ r dorrl htrsdlr b tc
ollrr Af thr lrnel Lort firlop to eglohly lclor thr Drr1nr
nrytorfl'rlrl ptgmbtLm fcrlr s t t|,r rbcrr lb. tlrla sa ecntillrrr
fblr$l to rct ttr plgDnt mr forrl rbrrr ttr ctrflotoqf ortrn&
IrlrDltorFr lrnlcpt ner oennorr c lbr prl,nrfful pj'tr.t6q
bloo0 rtrrlr rni, bruHll rltltr.

lht rrt rlarl plgstrtf,o rb ramou plrtrdorty mil proolir
rntau{orly rlug tr Cornl d.d.tls r'nl ttr lrtcrl ltDa. Errro-llrtrrll
ehnntophofir llmt fclr rt tbr nrf,nr d tb ryctgr, 51114 rhr ;r
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r dnreot r{.rtto ohtrlon Ftteca (!1g. }'5rd). lyetorl gLsroat tbm
ilovrlepe aod, ooelcrcrr lrtrn\yr Yotro-l,etrrrl ptgrnteti.cn lc cmrilct
rlonrr anil by tho tlne tt rplran 1rr-anaUgr, the ilor;6rftrcnl yl.;ret
bar rracboa tlro hoad,. lll rpi-nrrnrr gtgg nt orllr nor eorlcfo. to 3l.r
the yomg sol thc oilnlt cblorratioa.

fbe Frooasr of plgnentatLon hel bccn ttivlitcd lnto vartorp rtrgtr by
Stnbbcrg (tgtlrl) based on tbe rpr*il of nrpczflobl pt6und. lrr
$brlfetEil forn of this scalc epporar ln fabla 5.2t

Gla,rr-eelr of botb l{er Xcaland rpoolea ftt thfu roels rcl1 end

aoeordLng\y lt t,r anoptcd to ohanotrcl,r ilovoloEoental rtagu.
It rar foun0 thet all tnva&tng glacrcal,r oa.ugbt et llrlrnl rnr

ln tfie arltcrt rtagoa of plgncntatlonf lil.mty porornt oomrrpcnflcd to
rta6e YI! (n the realc of Stnrbborgr fboo t{ds lt nlght bc lnfsrdl thst
tlcvrl,opont of plgrent la a ooasoqucnqt of, eatlSr tnto ftc.tr-*etc. ?hat
tttlc ls not go for tre Xlrropcaa ecl nr d,mmrtratrt by Stnrbbca (lgtlrZ)
*o found, t&Bt plgmntatl,oer ilevclopril at tha rrer retr ln ctlr hcpt ln
rG"lt c ftEdr-ntear. Gonvcrgclyr Yllter (tgt*tr) fwnd, rflr irlabno. for
tho retardetlca of ptgmnt ilsvalopeat by ea lnsrosrr tn reltntty, Hc

oonrt dlorcd. t&. lnffLucusr of ttrc ctrnal avt.romat rrp.rrreil ltrlf
tfrou6lt the odocrtnr ;yrtrn and, th. rtrgl of pLgretatil,on nr Bct rl:yt
a gocd tndlct of prgafofo$cal ah.qgi. the oorsntr W Borliln (tgfitfl+t)
adrquatrly nnrr{rc tbc abovor ltho tro rrtenorphorr tblt tlrc ccl
uaior3oor ero drpandmt upo tatcmef reorctim,r. lho sternrl ftrotorr
ean onJg rstad @ aoorlcratr tCrc phroreur.

To obarrrr th. rcqutooc otr ptgnaatctl,oa uDlF rrryLag d,ltil,mt,
ete cqpertncatl ulrc soniluotri on botD long snd $orlfrtanri 6lrm,-cr[,rr
Aff Halr begrn d,tb frssh glaar-sclr rt rtegr TB. Tbrrr rr.a ouglt e
ilrgr plor to t'bc cfErtlraatl r.l e{tler nrtatne0 !.u ralt'rtrr. r
rceltntt'rc(l orw e iqtrr, to f,rrrh*trrr

trlt$lbn fcu lur8f,Lnr anfl te lhortftnr ;Hil, Crooi la a trnt of, .elt
ntqr' trrrlcr nubcr trat Sfs.d la llGrb.{atrtr tb. teab. Ffatd
blmkr illl.rt aarlt*0 arrl tba orlr fid, ftror tiree e rds rlth trttr lorrrr
At rrh\y Iaturalr, th. Lntth, nB ntcbt ef rtrgr rf D[frutrtl.oa
It fi)oorttf flor all rllrr lfoprtturrrr our ttr ftr rrlr ef oblnrr*tfonr
rilcgd tbm lt lbc-lrrrt'g. lbo srnrltr rm ef.ru ta ltc. !.G.r rrpmra
rr & fcrerntagr dc d lcll prr pd.frntrtlo mb-rtr61 !b. H.rtoffarr



n.

frblc lr2 lbbrrylrtrrl, rcslo of Etnrbbers (f 9fr) fon nrommin

rte6cr fn pi,grmt ilrvrloprnt tn Clact-s3t3.



!gj1 p+t!n|rt[o0

V'l grr$uel aai nmt eor{ glpctrt{mr
YIA I PlCnt Infloirit rlca dn frl rl,ilflr f,o rd.olrtqrl pil4rattfe"
YIf xI Dcrrlopmt of milelrtmel plcmt ftrrnllyr S,n ilrlbrfnl

sf Conolrtnl fl4nnt o trsAnrtr ao{ hfrryerefirf ?f.Sffit
lrrrLopilagl

Vll III b[tofrt|ur|l filnrnhtloa srt aAf fr-rnf\y te ttr pctonl. tll,arr
racrlrnr csDua| of lcrrrr rd rdl,olrtsm,l ammytal lcller

VlDl fV D!}tlr.llFt of vutretetrnl gfumt pr.rnfg d,tb rgooletrl,
&rrl'r1mt d fltqnor.pll fl,6mtr

VIl lUom?trf eareCmt d 1tpt, bot drrrlfy anil rotrellgr,
b.d,nr tc t lullr€,ntr Pl3Et lmrifcjill3 m OrL, frhfuf,
rd botm trr ryr rail a ptcnl filnrr
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rhsr tbst ra.ltal.ty had ltttJ.r retar{lng afPeot on tdu rato of pf,guantatlong
at tbe oail of fl,ve tcrhr, both tenkl rrrc a"lnost ooryrrable, rttr oelr
tn fr|gh.nater &orlag aflglrtfy rolro ptgmnt &rvclopnt. Horrorer, iD
both tenkr, plguent ilevrlopucnt nal nortB rupld tn longf,lnr s1an tn rtrertfl-nrr

Tenpcraturr fblb oarryfnt out toupcttun toleanot rxpor"tnntfr t&c
nrtl of pt8nsntatlon of forrr rclg ef both rpcoLu rt lOo and, ZT9C was

rroor{rd.. Uaforhmt€LT, tltG longf,tnr at t}re }r|.$cr tcuperahr€ all dtrd.
after uc rcck. Thc ruultr (tle. ,.5.b) rhor thr nr*ed rotenillng cffcot
the low tcnpcrahril had on both rlnolea, rillo t&o htgb tcnpcraturt
acscleatcd ptgmt drvclopart. In thlr crprr{.nnt, e.lt ltF{ tdl sorg
nr aval,Lobls for ttr ttle, end, lt rrg tlrougbt ltlr faotor ay alao br
lnpctent 1n tJre apreail of plgnsntr To lnvcctlgrte tb!.c, I tblril
Gp8frcnt na oarrlsfl out. thforhnrtclgr e4t r ltoltr0 nnber cf
loa6rar lcre avellable for thlr H,alr

Baokgrorrad,t 8gr ahortfllar uri tilrlr loqf,tar ilni! Fftoed ln a olrer
IlcrlPar tank rttb g trlltto botton. ln cgurl uruber rml plaocit ln e
blsok tenkr Picoot of rtono 1ilpG provtdc0 sovrr froa {l,rcot llgbtr
frtlts ror.nt ronr fed and mrkl5r Darur'rmta of tbr rclr tahm. Trrpan-
aturca rreo,rtrd naapil fr.oo l2.tro-llr.9oG. ltc nnrltr enr ttluctretad,
la Elt'5.6ro anC rbot tht proouncrd rfihst of baokglurrad, oolsrrat{on
on t'br ilwclofat o'f ptgnontetlm. Ibr ilartr b baolrgrunit, th.
Eore rrp{d th. rttr of plgnmtetlon to edapt to it.

The ebor aper'!'natt hatoetr thEt rvtro[.nbl faoton oan bevo
& oood'irablc cffoot on thr ntr et rhtoh ptgmtatto proo6{r. Horver,
r.r Plpatatlon Onrlopr rl.nrt rr rpldly tn rrlt-rtr al 11 151;tr-6tcr,
tbl proott ean br coodilH0 to b. rqr til.rtril at larral ntrrorpboril"
lbo ruploe of t[cn Serlrnd ;lmr-rclr rnd.nrd, ladtatr rtrgr Vl to b.
thtt et ftl,sh lavrrlo ttto flrrb-nt$ taIG gl,err thDfl3bffit tb.
cc|ratrirq If pceterteroryhlo rr-Iifr tr strUrf, fcr trtra rarjon,
tbl trrrAtng glurF olr d'11 barr onrnori re nrprrf!,obf pdgrntnti.mo
!b ltrltltlonr oJ urtng 1tr3 sgalr of, EtrubDrrj er atr lniltoctLc of
frclhnter lifa, arr illrourrd trat rr
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Flt. 5.6 Effcotr of Gn"lronnot on tlrc ratr of ptgucnt

iirvelopcnt of glaar-rclr.

e Sallalty

b Tcqroraturc

o Baokgruod. oolouratloa

All ealr lere at rtage TB at tlre rtort of itre H.alrr
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SqElnhrrr

Slan-rlr luvail,lnC tlrrhc:tm undrgc e oarkrl *rAnlrrer lor r
FrId of rcrt|nl ler&e, lbfu ircnrar la both hqlh end, nlgbt org b.
oond'drrctl ar oottnseur ritb thr rirr rr&rcttcn frteh trLu plrcc r,t
nctaror$olttr lhla F0totlon ooourpr .!ln tbsugh the 61r a1ur be rcrtlrr\r
froill'ng. Tbr; tfic rcle urcll ln thc plgrotrttoa cecl,natlr alttur6b
Fraf\t frrilngl dbemrrrd, la logl[ rnd tnil,tiafV b rrt Cht e1ro, fbr it
filvl rrrLr of obrrrvet{ongr Tblr ahrfnlagr took plaor ln botA ealt anir

t.lorhpntm. I! tltcrbrntrr, tbr nen logth ibcrcrrc tt z.fi foor.

rlrortf,lnr r,nil LJdf fon loagf,Lnr.
Bcoaure sf t&r varleblc tl,D fnt rlrrll lfparrmtre by itlffrrmt

rta8cl of pl6nntetdo, lt tr itLfitlcult b torrrlrtr tbr onmrucot d
fo;th rttb euy per.tiouler rtrgr. Tablr }.!re rborr thc rcrn lmgtb pc
plgnntatlo erb-rta6o for e grpbef rhortfrln rrrpfr (urffeta llrrr,
f l s.Pt sc f 9fl). lfo tsr0 fu obvtour tIu tbo r1r dlatrtbnrtlm.
Hocrrrrr Lf ttr oonillii.on lletor lr rrrl{orf, I ;rnrrnf illnd. oaa br
lofii. Table 5.J.b glru lhr lrra oorilltl,o fbotor pcr pd.gmtatlon rub-
.ta6. for &ou4fitnr 3e1166!rL Au{rrg tir ntb of 0otcbrrr lhr yt rllu.
1l tehn llc rhhril rraplrr, Stl,r bc otbc nlurr rrEf oDttlr.l, tlil
rrrLour llvr larFlrr tc atvr s rtlr co"arr6t of rtagur Gmnftlco, f,,
rr oaldrlrt d llc I . I :-l0S *.r.r t r r At f! g5.e6a rrrr L r lagtb

L,la ac lu|fffrlrat Crtr rfnl rvrllrbb fw fo5flnr, raf no ooqrrr,Dlr
trblr oan bc !ilru.

TrDlt 5'hb dtotf a tretl,ur ln celltil,on oodrr. uatll tb. olrt of
rtegr vrA Iu. llhr lansrcr et thb ab6r 1r rtiuatlrr o,f thr corForut
of grortr rnd 1r rttcl,bnbllr tD Lncrr ln ;lCbt lr&rr ttm e
contilnrl' |ronnar ta l.q;th; u lct rntrllrr rhor.|, a rlt;bt bsn1;
tr rro l.ngtb tudns btr TII II[. Std,lrrlyl nrltt rot lhl1t (f gagrlg,
t6) fqnd thr rr&otts ta rracth Ei nil.ght of .Lrrr-6t tlm th. hb
rf $mlr to oail.n trlto rtrfr tlf IIL Hcrr$rcl,il (t9a7rf$] conotrit,
tbrt rtrtr thb rlr rrtlc$o tbr pLptri rrl,r rgtrttl.lr a.ot qm la
Daan tt lrr crr nn rn Lrlibtar

tc tarrrtdptr tb rbdlbp b f.a{tb tlrtlc, pcaortfmr
lrnrrmmt; ilr{r ril. of rhrtfb flrrrr.ll GA llycro lbmtu rrlt
*lr rlob p.Entrtta rtefr ;rl rurrrA, urlag r d,rytrr qnpil,m to
oelillrt hril l|ogtbr rnd. an roonrntr nlr uills lor -e;rfflmtlm ftr rll
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lrDlr 5rl I taa lrngth per CCpatetloo nlD-rtegr cf lln glrr
mLr ef @ oellreb{ lf grgtcrbrr 1971,

Fqikatp lt.trr.

b tean son&l,tlcn f,rotor, tr,r prr pfuretetlu rub-rta3f

ILw glalnrlr of @ ool.lcetrt etful
0atoDco



I

Etrfr

tub.rbgr

lBrcatr
!

YIr II

r2tf
t'86 ir92 i.97 l.tO

7 n Srrs

TTT III

f2,
6.oe tJ7 6.ot

16f8t

vlrIr

lr,
Jrfi 6JO

l+l

Crrd rlrt fnglb : irtl et

I -tF;9

b

ttrrr

frb.rt{r
Irr
rooaftl'm
t

tr rzr I VIA IIT

fr,t
.88 0r'5 0r8I

ft 6 tI

YIA IY

r I ,5
90 fr02 f r@ '

frE?-

o.T6

lte

TIT II

f2tll
O.7l 0.79 OrF Or?E

rf0etI

TID

t.ta

rt



15

gtc rr|]urGnttf
Xcrrrr.mtr trkre rrfcr

I!rd, Irro6!tr 1n.1.) | ttp of lorer Jer to bnn&trl opmtar
Sotrl lafih (1.1.) r tip of lucr Jry to til.p of oarrdrl f,ln
5i-rnaf lrrruth (fm,fr) r brenohhl oprd.ng to rnrr
Portrane,l lraglb (mSn.r.) I anus to tiB of, oauibl fln
Body lagtb (1.t,.) r branoH,rl opdry to til.p of oruitrt ftn

'l[ha rvlrogl rcrnrroootcr rrpmmrd, er l]lrotltr6rr of thr bodt
f.o3th or totll lmgthl lar glrrn la fablc t.b.

lbrt rbrfnhep fu not urdforo svc thr totr-t longttr 1r rbon by
lna'rrefng lroFortdcrrl length of tbo hrd ln plgmtrA frlrr lbr eotral
Dra b.E'll lengihr fon rtago YD err{ VI A If, ml 0.6 cr rnd 0.67 I
rrrXnctil.lfltrr r!,th bo{y lrngthr of 5ot0 o ead l.fl 6q. Thrl tt 1r not
o Sap ta brA focs but a irsnaar fs boqlr lca6th, d,eh oeurrt
rhrlabgrr 8r-rh{yr lGlrlnmtr of 4,. eurtrrllr asblltl{ ler.Yar
flvo by GactLr (tg6fr9) tbor tbrt al,theugb b.d tufth lnorearor rlth
gsorth otr tfir lerrarl tt ioee m la r ilrorcer!.at proportfoD to groil{fi
Ln totr.t lmgth. gonerqurat\y, tlrr uJor ctrnglr ln boqy poporttu.r
dtloh o$ur ilrrdn6 hrrr'f Cnorth rrrr ibt to napd.d llwtb la b bofrr

Dnrlag stico YI l llfr lhe gf$F..tr rttrln tbr boqy propor"ltmr
of tbr rlv;rr rnl llroe tt!.r ftetc o lt 1r ermil t&at grorth le laceirLor
llo dl.l?rrmo'r ln bo{y pnoportl,onr rcal fd Ln rlrrrr adldL, *rLoh
sornd, a rangc f! faodb d 5 on.

!o lbrtDff fnoaffrc tb. ndon of rhr{.ab;r, ttr boitgr 1gnrr1a6tf
|ac1uffi|t hre,a tmgtb, rrnt cednd,r Ibrro En p.r-aaal end, pcrt-rnl
nelrnmtrl qnurd u 3 prremtrcr of boU bagt!1 rn erro gtru !n
Trblr !.1.. Ihc r.Iu.f rbor that eurlag tb ltrtlr d rrllr rb"&hrtr
(YD - VI l II)r tbr rrtroilln ta lra6t 1r unlfon ln boti pr-rnr oA
prt-rnal rr6l.mr. Hntrrr, fror rt{a YIr T1r omrtr, tbo F.rDrrref
Dldn oocnryd,er r lrrlnrttnrrhr bg.rali 15sf5'

ProPor'tlolnl rhrtntrfr t! botb porrarf tat port{nrl rrrrr Lr
ronrlrtnt d'th tb. qElntlcn of fbfritil od Boratr (lf:8) fc. rhr{r*rjr
obrrwr{ atr!.oc nb*7hoell t' yrnpkrrryrr trrc?t{e (Term)
(1. cnoetruttlrr) o ltbfm rrthprr oonrlltrrr{ fbrt rfrAnfrCr rr lnr to
]flDG|ilio of t&r ncrrlf,hil, tttot brFrl tb. cotlr of ihr rrertrbnl
ol.rar

lb chDtr fs &. nlrtlrr prenel logth lr omrldrrL flr to
mtrt of Srortb rhlcb tebm Dfra dnrfag ttrCr YI l, IlI. Subrqumt to
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Srblt I.b Enoportiloarl body renlrnctr ef jl,rrr-oclr

clrue of @

H.Lr

TrLr

FIB.A.

FoslD.l.

l.Lr

rr liaa{ Lmgth

s totel Ireagth

r PFr-anrI Lrufth

s Post-4$rl Leqtt

= Bo{y Lcngtb
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ttt r; thcn brr Dma rn rnt*{,or d.6natlu of tbo rnrr ibr{n3
rrtrrerphorrr (rort 19111991) ad, e ftIdrna a tbr Frt to forr r
loopr0 rltrmtrry o$rl. Oaot thc crl Lr rrtrblbb.al la ttrrbnttr,
tb mlr d thr 6ut artrl mrr trportnr, e! tbr crl srtrrr r BcrC.oC
o,f cotttr Fsrthr cur-urnrtisc tn Ltr oatadrceue d.pttil.mr

rn cl'rrlr1atl il rtrgr YB, tbo 6ut 1r nlatln\y d.ngb, b.rgf
ecpLrcd of a rnll eatcrdor losp, end, a draomdfry rtratgbt tnrbf tlrdl.6g
to tb. NDtltr Drtrln3 arly ilrrrl,oprnt, l*f tmp ortmila poatrrL4.ry to
frn thr drlcoilla3 an0 emlndl.4 l!,Sr et ttrt rtorrohr Xhr Or3rrc of
rtcab ilrrwlepnt in glgr-eolr rr lmotlgftdl to ffd *rtbor e4r
nlrttoa$lp rd.rtr0 bebfa ttrle rnd, retr of pl6rnt dlwrlolrntr tnrr
rrtat d rtouch Lwlopmnt rer dlrtod,nd by qrud.ry tll fo6th of
ttr arooalq lL$ (l.!.) "" a mtto of tap lm6th of tba ort IL-Slts
(9.L. ) .

Icanrrumto of rrlgr sttgl glrar-orf^r (VE - TI l, rI f ) rortr aed.
flc prc$nril ntorlrl. Horvcrl ilurtng Srcrtlone m pl,gnnt
dlrvrlolnnt, tt pr poariblc to nsrun rtoaoh errrlopnt la
auilthott'r{ rlt. fhrrr rrle ba0 bem frl rLltr nrnr tbr dqy prlc
to roenrllngr grrt tb. fuXf rtcohr rarbld ttr lrtmt d A.ilrfopmt to
bl rart\r fle rnf, nerlld,r Aftlorgb thr rtcoh tr r rethc ril,rrtls
ortlBr rny illrtradoa agprrrr to Dr ta deth mi not lgrglb. Ar no
iltfftruott rsl aplnnat la rqorultr trc thor .alr hrpt 13 Eft-
rrtc aad, thoro fron frarh-ntsr thrrr &tr rF! Bocbdl and. thr
rrcultr plottr0 la llgr lr7r.

Ihe rc6nculm rgurtLonr eF r

rbortfilar T.l,T?!t(f)+21.5@ Frortgal
rmefiar I.t.t[S7(I)+17.1il8 !r0.9519

(r . te)
(a . !I)

DotS os*xalrtt'o coGtl,cl.atr rro hlgnt d,3nf.flrnt at tbr fr
lJrrlr Thlr lrle abrrre cf rqlrbtLo! brtra rtnof, rtrrrrlopmt inil
.tr|r of pil'gnntstil,m rlrc rmfilnr thr rcrh of ttrrrltFl ar a rrlt{
tntn of reguffi.r ln d.frmtrUoo lmlfop$ ran hilcrt6 thst aja
tl'r lntrnelr bgt;rra noocrril.r rtrgor rnr 3Bprudrtrly tgd,rllctr
Honver :llot maridrntlm of thr rtap of pl6mtet.io eloar, lt b
not po;rtbL to arll ibfiLultlvr rtetmrntr olr ttr l,ogtb d tro pr'tlcrlrr
6lrFil1r bw rpnt In tbl${rtmr l,r t&r rnto d pl6mt lmcllopat
fu e$Jrot to crctrfa Gbonrutrf ldfumor rai tb lagtt of port-
rtamrahlo liftr ur$ nlmtrtilqr rurll rt Drrtr frb rr,tl^rtrro
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tlg. 5r7 Ertcnt of rtonooh ihvrlolnat ln glarrrlo et varlour
rtagsa of dgFantatlon.

i

A.L. r lcngth of *rornAtng llnb of rtuott
G.L. s length of 6ut !3 4!g
$oll.d droler tadloatc t&c reuplc roant md tbo

rertLoal ltucr tho Fanscfr
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It 1r eug8eltrrl ltat tho rilrvrlo1rent of pi6urt, tofptbor d,th
etrootated, prooatt.r d ahrlnb6r, ttmnoh derclepnt rnil tbc onrct of
grorttt, tala plsor rr a rcnrlt of trc lcngtr of pottotaaorghfo llfc,
Eo'rrcr &E tli.rourrcil Ln a later aeoti.on, brbrvlouFel drrngpr ln rerponrc
to Ught ttocr to bc rclattil dl.reotJ.y to tbo devrlopoent of plgnentatlonr

1.4 II{VASI0E ,9r nEUil.ilNEn II. -,PEf,IODIC4I! rry BEI/tYmm

$raaoal Arrdlal Pattlrn
thl anruat lwarlon of Nrl Eeelentl trerhater eytt lr by Clarl-aolrl

talrer plaoc llurlng rlnts and eprln6. Egr (tgrg, fl|,2f2) gl'rcr lnguat to
Januaqr ae tlre nonthr for tte lanrLon of botb cped,cr, *1,1e Oefuma (t*tr6e)
osnddmg 0ctobee to Dooonbor to conrtl.tutr fto n{a tnvart,on prrtod. Crtehu
Aurfag 1972 at tlr mrtb of ttr lakare Etrra^u, Luil,ob aa lnvaaLon lnrtcdl for
thtE looallQr of July to Dranbcr, but rlthtl thla porlod &tffencnt apcolq
pettrrns ooeurf

fabb J 15 6lwa ttrr rmthfy rrarlta of 6lrrrrrl f,letrln8 at tlrlcrra for
1971 'nil 1972. Unfortryrrb\y lt nr not poortbla to omsao. flrhtng ihrr{,ng
1971, tmti.I gqrtrmbcrr by rhtoh ttlc e anbrtantlst pert of t{rr taraeLon hgd.

probably tahrn pleeol Hoteyc, ia 1972t a totel of rmn nontbr nc ftrhcil,
rltb oatolrer Drrp6 neorrlril t$ trl' of tbr untha. Ih. l97Z catch 1o fur*hcr
rbom ln lt6i tr8rr aai br llg. 516rr drm tlat $Or+filnt r^rrlr et tebara
ovlr a perdod of rtx lmthtr rttb Scptnbrr end, Oetobrr brtag ttr poah mntlrr.
Drrrfq $72 thcr tre nsntbs roof,inhi! hr 7fi of t;ho total etrortfita ortch.
th. oouparrble raluc for 1971 y;t 6#. fho lougftn latrd,oa takcr pleor ovsr
a rhorte per{odr fion Ju\t to gcptrnb.r, rltb poeh nenthr bclnc Arrgurt an0

Soptderr In 1972t 7# otr t}o total fen6fin oetoh cen fror thcro tro nmltro
The total 1972 oetoh for bott rlnol.ae sorbtartl, t-ad,loetor tbat s"p_

tabc 1r t&c n'Jor rmth of, Layrrlml prsyfCfng ]# of ttrr rcrrmrl totil.
'llhlr 1r follorrl by 0otobc (r#) t}rn lugurt aad, l{oudrr d.tb l# lrd,, t#
roqncttoU. Sldlarfy tho ortoh pcr tlrhtn6 Gfort for tb f97| ard. f972
lflro8r (tattc !.5) rbor! soptd'c to bo tb nrt pfustlvr mthl 0rrr
t&r nla prrt of tb. 1972 rrrtsl ffchfag nr orr1r0 out o &r nl5ltr
.aoh rr* to nlatrtn a rr6t8er nd ooartrnt d!lb'rt. Bom, thr effort
ru rrlrsd crly uit lrtr la tbe ..oron dur to meroltt of Clrrcdrr at
rdlrrtd, irr th. lor crtob pcr dtort f,l6urur

Aftba$b tb n$ar cf ilaperla o.usht at lrhrnr nn mt
lartcr thry anr ooaffilndl to provlde a good fnlfi of tle rtlati.rr ar?arul
prttrnnr of both r1rol.c!, fbr r*ural Frarfir, Rfrltly, rll rarplLnC nl
ortrtrto{ of at tbr rutb of tho rtaren anil tJdt rli,rtntril thc porelblllsr
of eclr filn&tg a rultablo bbltst Got tn ftcrhr;etc ul ro tllrosat{ arfurt
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lt. !.8. taf'ra Strran 3Irarrr6] crtohr 1972.

I fbo utsor of tlre total oetoh ltcr rmtt fen

botrh lpoofurr

b [hc p*orotaSp of tbr totel eetoh prr rath
f,or bott rlnoirr.
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thctr tdaoil d,graiil,on. E$orAly, thr latsrre gtFcau rupprtr e lrgO
popul,atl.on of boti apcelorr !\uttrcrr tbr wrltlngton eraa la loootrC
rU.A-rlt afmg thl nortlprou{& cteat of tbo oountryf rneltrrtr of
glarerl ranpler fro througlout tfig oountrXr Lndloatce ron iliffrrensrr
tn rpccice iLlrHbutt m t?m nortr to louttr.

Pmttilrd that 1972 n! a Fpfoal Jrear, the lahara oatohor
Lnd,loatc tlrat f;ln raJotdt5l' of lmgftn 6lars-cels arrlvr aoastrst
oarlLm t&an do ahortfiln glarl-edlr

Yarrloua 6l.errccl rarpler r€r'l obtdnod fron t.hG fstl&to Blrsr
ovor a porlod of tbrco ;rfarlr All nnploe osoo fton tho iElborr ner
hbhb ( r"c Flg. 2.1 .a) enil oovcr I parlod, of four H1f}rs. lltrro
seuplea ar trrmrnteil e,hroolo6toa\y 1B Tabla 3.7r Unll.hc thc tfehlre
deta, ths frlhato arrplct abor ao alrf;lstte apeol,oa pattrrml of Lavar!,m.
Horrva, tbc nBlberr flLehln8 dto ir looetod 18 lr upltrren tlor t&e lfol
anil nogt orlg tn tbr rrulpler teil ntl-CSmntcA, {pdLoetil.n6 a potrlbb
rgrlalaosy tn f,rcehrmtcr of approrLntt\y tro rockr, Al thc doragtFcar
arroa o'fi?ere varL6il, habltetr, Drrur Glerrpcelr nay ohoort to rrntn tlrere,
rather thltr sontlntc thotr rlgrotloa. Dats prsrcntcrf btc lnatoata
that of thc tro cpeclcr, tlre ghort0Ln glaal-ecl tr rcn lfbry to ruala
ln euolr lorsr rcaobcr t*rrs the lo4ftno trurtheruono, tbrr ir Do rcaron
to rurpcot tnst eiltter rlrolrr rtron behrrLourrr], illf,fursof! Ftru1tJng
ln s blac bf tnr rerFllng rcthod of rotpaoter It iilocr not ro t&rt
tha rcLetirrly rurlt oatobca of lougf,tn glaee-eolr err iur to rli{rorp
tht ottohtng natlrorl or the fooclllr sf, ths uplLag rit r

tron thc abovc tt tr ooncludri t&st a nrsb htgbcr propcttm
of abortfifs 6lamrlr Lnved,rr th. frllsto Blwr ttrrn do loneffnr, but
thr ranplor ilo nst Lnilorb rqr rcrrcaal t!'.nn tn tbr proportdons of
both rpotcre

F+otmr Inflqlnslnr harbrofqr Lnvartoa
Glrrrpocrl-r of bot& rpcoLcr ou6[t 1@calttt \t uDo cc3.ntn6

gt$rnatlr *to t{lc r.ar er. tydocl\y nt Str6f Tl of th. ecalc of
StmDbat. Thr etagca of pLgoatrtd,B ftr r.1l tl'rrHrlt elrglt et thr
mrtl of t&c {elnerr Etnrl Curfet f 9}| and f 97? en glvm ln leblc I.8.
Fu rtryllft,ortdoa, both apeo[er law bacn ocblnrrl for roh 5ruar fn
Octobc rnd Novtob.r 1972r tro hrcp oatobrr F $r aet orylft ly ra.\trcd,
rmultlng ln tb. ilLJl?oraac ahorn la ihc totel ortch for |972 botrrs
ttrlo trblc uit ?rblr ).5,
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lrblo lr8 Plgnmtat{on rtr8er of lnvadLn6 6}ara-cla t}u thr

Irkerr Strrrn for f 9n rnn 1972t Both rpro:l.r

oombl,nsd.
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![hrc td $on tbet approdnbfy ifl cf rll glrrr-eetr
oaugbt rrar rt Etql rlr Alro, t&r preltaSr of tsdlvtibalr at
EtrCr TD lrccerr rlFlf,tcantfy thilrcbilt thr lfltoe lhb lattc
obra.rrtlo Lr i!.bnrtrri ln e lrtgti lcst{m.

Edorr oonrlirlag tht ortcb ilatr frrm hh+r firr{hr; tt 1r
r3o.rtrrlr to Fls aa uldrrchadl.n6 ef thr brhrr{qrr of glau{.]5 rt
mr lEc0labfy plor to tlrrlr tncrbrta lryer!.on. lbr fo1fod,ry tr
a revlcr of lranlf,Lsant mntr'LDnrttor ln tbtr flcl,ir

Yrrti.oal mvrntr of, d,grrtlng glarr-rlr Drvr lmg bco boc.
Johr"ta (tgOtr 8) iU.rooruri tbat nrfgr netu*gborca Clrrr-r.lr et
.cl ldrrblttit a lLunrf r\rlbr At Dfgbt ttEy rrr\c prfrdo md, coull
br or|rsht oloec to tbr mrfror, tib {ur{rrS tt Ary thry r.rtl tbrn4 n
thr bottorr lorc rrettlgrl Drlicr (tg5gr f97-fg8) oonfitnra tH.f rrl
oprntril o tbr poulblr trurpor"t of glur-rrlr by ttdrl lbrurr
afBer rluilytq oetohcr by trn Dburrl hr oonslu&|, trhrt ttrc dLnrotdon
of tLlel ttrqrel hel no i[rcot rfftot on llur-rl rtgnti.on |r1 tb
rlafDlty sf fiirrt*atar outl,rt4

CratrD*g (r95Er 8r7, invutlgsttog ltur-rd, rormtr ffic
offrhcrll t! tht Dutoh frilG Ec, founil rrlrlnr for larbom rrmt
ea tbr frLood tfn nd e buryt4 or rd.d.ng olrr to trhr bettcr lDilBl
thr rbb tiL. ffr nrtprtrd, it t Ctrwldlatlo of tb tld. pf,rg nr
&t to rU.nftil obaagrr Arrlry th. tfirr egnlre f,onvr, a3t6 ft*b36
qrrr'lrntr (CriltrUrrg f 96tr 50g)r hr eoelulrit thrt tul tllq.td.uila
rr act dur to th. pccrptio d rertd,ty chaagrr bt to ellLctory
rtirrlll f,o proponA thrt tbr flnlrrrf oibnr of, lDlEil ttr ftt'ob
or*lli dt'h thr *b ti'L orurd t$r gLrrr-ch to ttrg/ Drr1. tbr bott r,
but rltlh thr conroqumt |lcrr ln bhil :tcr oileur lurt4 tf. flo.d
tfd.r tb. !l||F..ff nrt te btclrr latc trtrlr enA nrr trrnrpcrbf by
th tl&,f ltrru. In r rrrl,tr of rLl-OotrrctrC Lbontoql rcprdntrp ha
rr rDlr to rcfrl.rr thb.

lbrn r?Dr$Et rotnrllrtlcr tE *rsrrt{nr of b ttlrl
brnryort of |lrrFrrlr rrr nrslrl ty earttlrltn d erE|m !a
b-rrlcr ef lb. rbr D..uc (tgt8l rt6) fornr Cftruulrf tt
tTtfcrl' rov{ntrr rrholll4 tfidroto, ral rnro'fl,cr to fbrehrrtu'
rd fftht b.hr! drrFadl rcllrrtd ;rl1 rflr.rtgr ral, tbcil rlmt
t lwr|| flrrhrrrtoo lFn obr*rrtl,ou rt tbr mt rf thr ltrw
Srca rftlrl.lrr br r|mi, tLrt nrd.t rrrtril ffep1aU lrleyr{ ftrlhr



n

upttru! ulgret{,m untll t}ry hr{ tuilcjenr thr rbovr b$r"lorrrrl
ohangor (mefCm f 958r flrt), Hc rlro portulatrit tbet o rfdfar
trearlttoar,l enro urrt crlat tn thc ladilar Slr.

Drlayr btnrs tbr perlego d 6lrprol csnsotrrtfmr
obr*rld. tn ths Saddrn 8ra ard t&ctr amtva-l rt fucrbntrr outlotrr il$r
rreor{rd by Crartrb*g (tg6tt Zlilr Subrtquot reryffq bt htq rhorlre
thot thur Alast-orlr hri ir.tayd tlrrir afurettm end brd, ecarnrlrtril
ln an orrl of lot raltdly (0.5-lr.Oo/oo). In thfu trnrtt|,Ea,t rrt
tbsy reFl oerrl,cL to and. fio bt tl"dCf etlrru!. Altlntr3h Crrutrbera
offerd no ugrlenrtloa for tblr eooroletf,oal tt Lr not bom tbrt tt
rurbl.oc ltrr gl^earcel,r to oorpbtr thctr b&avLourd obaa6rr hf3m
mbr"la6 tbctb-leta'r

ftfortrnatety nitber Dcrlilr nor 0rrutrbc6 dvr ery biioetion
of tlrc rtae. of pil,;rcutrtloa of tbr gt8lFcrlr bvqlri lr th.lr rtlil^bg.
ftu rcfrruEe to ttrlrbbca (tga} f ?) *o noortr t[r nil.srmtattm rtrgr
et 6lur-olr eatrdng Drnr rh lfrr er prrilndnrnt\y rtrCf Vlr Lt !,f
aren{ Dutdl gtarrmlr rn ct e d.dlar rtagtr lbr drgrrr of
plgnatatlo tr bportantr ar tt 1l rug6rrtul btcr tn thtr pnrrat
lavodgrtioal thst o.rytrln b$rvtcrril rrrpour.r rsl riliftcil by

trncerlng pd,gratattor
troa ooudtlrrrtf,on of thg rbor rrfcmcrrr tbc alrrrrrctr

utcredon crn am bt dl,vtCrd tnto tF rcpantr atrglrr Ifnw, tb
rnl'tt"al lnvarls llrn tbo ree tnto rrtuarlnl anlrl c rldoat of 1or
|rl{Er U. In t&mr trraal$ooel rntir, rpcodflo brhrrtonuaf !hm|l!
t h plcor. Ihlr dgrrtto ia rfq:r.rd, to ln fir trrt er the rftrrhtrr
Lmerl,onf Er tLtilafiol. grtsgrrfr r firrthc fnred paotratim sf
flrrhnter ryeta rltl tlr rrrryttn of tb Ddr d 1lfr rhrrrectrc'l,rtto
of rdolreoat ldrr Hcrnf,tcl thlg wuat L trild thr r ltrrhntrr
rl3ratl'mr 1 Uufq{ilrHtrltr nrt u&orl brr trrrtd t$r rgprrrrar of
3lr|F|ofr la trrrhpnt* tf r rb6fr 1tm, rail thl.r lrtr to 15D
eefirrlea la tlfuaufry ter d,jrrto*y trnr rhon fy 3lrtrulrr

lhr rrbn glprml ctrfml trearg^ur the pbnrnm cf
tblrhater' Lurrrlsr ir! m rrdnl tc lrttrfnr frrthm ltrr
pilelllelty cf brrrloa Lr cmrlrt O rlitr r4r mrlrurmtal tlrtcrrr
uarorfrnrtrly lt nr not pcufbrr to drtiln6ut$ bfu th. til! rprrlre
ln t&t tllrfq eDit tho fol.fodag rH$rm! rrt f,c both rprot6 coS|n.n



TT

lIm oetehrr tlor lahrn for ttu 1971 af f972 rsrmr rrr &m
tn llgr lat ert{l trl0 to8rths rlth rafnltall ibtr ead pberm of thr D&r

c1 latrr Troprrrtun

Iatrr tcaprrrturc tr e faotor *!.ob oonld afhot botb tbo
ceomoont of tbr lcero ud t{rr btmd? of Innrtone Errfy fD
tb lcrrfrr, Ourlng rlltr, rta tccpcretrer crila0 frcdrntc
tcFrillnnal aail thc na;nltnilr of thl,r gredlot eerrln bo rtCnfSleant
to Lnreril,mr llrlr gn0l.cnt rarld be roocnfurt al, ln rllft rdrrrr rlth
llttlr utnrr"llnr lFrtr er trrnrltl,oarl tnFrabrcr nrrdfg ooorr tn
tH.a nglm.

Durr.lg th. f 972 :nteo, ree tapretnrr ct ltrlen lrril rrcg.dlt
edJmmt to tb. rlrorr, lD O'5 l of :ttr, bfforil tto lnfluraot cf t&r
rbrea outfloto Brhur{nr trupcninrnel rlro t ba tn ntt' O.5 r lrpp
rfrl rreor''f,rd. Fu rn r$!r lS r trprtsos! fbil tb. strr.il nt\ to
Enrrrr tto roedf,np irr nct tngtuocril dfrllat\t by flood, ttdltr
fmlnrrtrrcr tn tbr rtrcu !.t$Lf mro roorlr{ fis rryltng dt tf,r.

llr tqililtnca rsl clro t&G but not urrl, fB raelytir m tedr.
rfhot roultt br ap'rrrr0 rnilrrroot\;r tbroug! ntrr trlxultlrrrr. .lU
rroor{tagr r.nl trhF rt &lOO bnur dtb tte mrf€m of ter uprtrrar
trryrnturr (rltr tif ) d.ob;rtoil rooo{ln3 to tho t{r rpot ftrbLqr

Ar enttsfnetr$ rrt trpcnturer rar\y b ufttc rnmlri tholr
cf tbr uinrr5r by rcrllnl drgrrrr lF EEDlrf th. nn n tlprrctilil
b Jnfy tD'n nr ll.f o€ fftr tb rrfrrarlH trpctrrr rar 8.!o0.

lor tbl,r ptrmt Brflrlfu elrt crbrqmt olfr dlnLfl,rat
satrbs rrr ocrldrrrl tf b. thoil fu r dnhn cf ?O clr nrr nt$t
rlrr crpttlrlr Ih. f,lmt r6b ort b fbr f9?e :r rrdr s tf illltr
Irryrrrtut rr ccrtlryr s U.r |rtr !Frl1 tr tf .te3, otnrTr 5.lcG,
nrrltiq ln r jrndiot d rlD.t 5oC' tllr nr tbr lrrprt jrrdtct
rrccr&i, n aryr rrllnlf;lcrntt d4bt1 Prl,or tc H.r lrt+ mff tB rrlr
brt l.G cphrilr

lhe rea mtefy re nO ctnrtH trerlhmt ortr tb t!ilrr[r
rruor rrtt gtvn tn Dlgr trf f r !t lu'iil'orl ll,am rbil t$r nnthly
rrrtrprl err|n3 Srptdrr bcth s* anil rrtrrarLrr hpeuirncr Drorr
lorc unllfuq ani ty Octcbc; thr ru rrtrudr tnpenh$! mmlri
thrt of tbo q rnl ooatlml to fw t$r ruelnibr af &o lnndo
fffaS.
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l1r,

Iatrra Stroar 6leu-crl oatoh, | 971 .
mghtty cetahcr ;tth los pherar aad. raLnfullr

troter all nrghtr fLrhcrl alc ehoru oa thc oatoh
analyclo, tnoludlng thorc ntghts nhcn no
glara-cclr wcne oaught ( fndloatccl by ro,).

Ralnfall 1o plottcdl for the oonplctc four uonth
perlo'tl.
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tit' 5.10 la.kara Strean glarr-erl ootoh, 1972.

ilfghtly oatotree ;lth DoD pharoa and, rt'inftIl'

Itotc: all nightr flghedl arc chom on tlrc oatoh
ura\ralr, tnoludlng those nlghts when no
glarr-eeh rere oaught ( fnafoatcil by t ot ) .

Relnfall 1g plotteil for the oonpletc slx nonth
period.'
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Elg.j.{ I Sca anil mtrerlnr tqrnturrl hhn Strru 1972,

Clrcloa lndloetr ilhr ran rmtt\y trcpcrebrcr end. tbr
rrrtt eal ll,nrr tb rtrngof . lfllbtr Sln rl6nffifeaat
catohea tirl udt rn rlm lhomo
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Erll ulrbcr d elru-rdr ratt oaught oa nl6btr rtro ln rrr
trapentmt ecqrrel, trsluiHlg 7 tugurt *m tbc lgtcst tmprr.efur fm
tX. rrtlen, 8.fo0 nr lfoor{rdl llotcrtor, a rudd,m oold pcled l,a rrly
Scptrrbc ny bato cured, e tmpcery arrreti.oa ln bvad"oar 0n 2
EcBtnbc (aca 12.)o0r eatlrry fe'ee0) T6 lfers-oolr rcrl oengbt, hlt
on lr llrptrdor (ro. 8.EoGr rrhary ?.2oC) only otr. nr oeugltl It
6 $rptabc tbr r.e tcpcetilr. bril r'l.ra to f grzo0 and tb. mtnrTr
to llr5oe. 0n thlr afrt r ler6r cat h of f[5 8lurcrlr n8 ad.r lr
rtrnoloCleal eoilltd.onr rfr. otlcr,llar dd.fal u tbn t&ro atghtft
th. i|rf.qy ln tarrrlon rrr to havr brrn ornrol by th. lrop fil tanperrtlrrr.

llttough fDvri.ln6 gllrrrla ilFa not lrtmrril, by aE epF$Gt
trryorehrrr 6rrdl,eirt ef up te fC, t t rhrfd to aotd, tbt ruoh rcly
rnron lnvertonr ml rLreet roryfetrlgr m fiIood tL&rr lhr rctnl
tmBerrtun 3rrdfunt c1nrfmc.{ bt fleucolr tnvaitq 6 I flooil ti,ilr
tnto ttr mturdnr orrcr rorrli br rour*rt lru tbrs tbet anoourrtcnad

by tavrdfag rgalnat ea rbb tllr.
fh. blthrrt rrrenillnga durdng tbr lnnelna rrrron ;rro lln

20 [ondrr *a tb rcr tnprratsre rar l7.2ol rnd, thr rrbery f9.loG.
It 1r net thnrglt tlrt hf6b trgorrtur.r Lr e rlCntflornt fiotor In cn .nl
tbr lnvrdonr u trrpcnturr ln thr rlodnlty of tbcar tncrrrr t&r
rotlrl,ty of glrs-olrr Day (f9ff r 2) r.'roorilr hrjrrt rflrnntr sf 3lrrr-
.eb ef @ tab plrm hbo 20o -ilcC.

Ttr de$fXoraf. of rtor t rFrrtrrl er ea trgrrtrnft frotor la
thr tnnrls .af dtlltl"6 of fl,rmrrlr haa Dro rrorSr{ bf rctarl
euthsrtr Inrlrr (tfr6r gt5) tbrld tbrt r mddrn col,i D.rloi Adryrua

trbr 3llrr{d lrunf t! thr f,lrr llnr l{orr{hrra lrlrni. Eeffi;
rrrnlilrr of ttr't[cr frrfr ortrhtr b tH,r r{vr tsr Lor (t9!tr !ff}
rhont nc cd,Cnrl of tblrr nor coulf tbc lntarltt d tbr d.3rrilc lr
rcrsrlcbl dfr..otly rtth t[garh$fr Ifd,fFVl ro rrllrro. f,r fara{,
fc r tnlrntnm tinrDoli for ttr nrrt of, d3rrtlm. tErrtnrte[y,
fLa s\t tm1l;ltilrt rcrrfr rrr!.liblr to Iffr rrcr rlr trgl*rtmr .nd

brr rrilr rtffit lt rflrot ntrr trDrrttrilt
thr rd,$ma. rf e ttrrDol'i tqmtun for glmr-rlt lrlcr

*1S drrrtorf rututr en tlflHtr|r hr tfc pporrl bl rctrrtal
loribrrr lomam (tUl f a5) enil rrlrc rd lthl (ttltl 6t) dr nlurt
of itc0 ad lOo0 rrrpcttrr\y rr tbr tbrlboll tlor grmprlr of
@ illlr lltal (t$ar !tf) fiour, e nrur !t fcArJry[&.



,,

Sfd,hr\y' Dmldrr (ll5lr 195t 1950rr +) fund tbat ;atm trqnrats{r
rar e d,Fttl.oant fagtor tn rtrrtl4 or ilrfqflng ufurrtl,onr ln breprrn
3larrclro Onoe tbr d,6rrtlm bre bgq trqnratlrlr rDorr e *{,til,cl
ralur (r*luC for gllrrredt et mr) lrstr not trporteatr Alro, tho Gl
of tba twerloa taeren ne drtrrd,D.l, by thr abraot of Slerr..alr retbe
thrs by Laceorri tnpcntf,rrl.

tlnrffy thr rmultr of H{yur (tf}2) for thootrd.r fn fsrrdfn3
glrrcrlr of Ir-lqSS$ can br dfuanrri. lnor upor{rmtd rldrnoc
h. oooluilr{ ttut lsvriUag 3larrlr rbsr e Drbrvtourrl obrn3o Aud.a3

thr eaeloBr Err\y lE tb. remon frn rre tnpaatmr ril hLgbcr th.B
rivrr trqrcabru, tbr 3lrmrlr Drr tnto t&r csolc flrrhpnt r.
EbG Smo trrycretnnr er rqul tbry toi, to rtry ln rerr-:tar, but
dro r{rrr trnlnrahna aome thorr of, tb. lea {tr rb Drr tnto thr
Ernr ftrft-ratfr. Ihllr t'br propcrri nrmnel daqr LE thr nrpnrr
of thc alerrcrlr to tcparrhrrl 1r of laterratl !,t 1r not etrar try
thc larpot rotuel lnrrrlonr poor{rd, by tr{yara tool plrer *ra ttr
tcqlrratnro of ttr rtvrr eail rcr ilnrr rqrrlr

b. Irl8bt

Drrpltr rrtrral hcurr of itrH.nf et thr rtilr nrtb Au.La3 qylltbt
hornrr at btrrralt tf,rougbout b tnartm forl6, !o rr\y rtegr Clrrr
rlr (VB - YIII) ;rrf rrugbtr Dlaoertollr rsl bcfn d.ttr losrl *lt brit
flehrm fro flrhoil lDr lmth of, ihr rtrrea rrgnlrrfyl urlng fto.-rc$c{
art arrtrr tbb Boroillrrfrf flrbglr lr barri o thr tnrrhrtrr. nil.|nrtlm
of Jurrnltra cf Srl+dm rpDr Dutr by r3ufetlal olnartu cnlgr ttrrfnl
|ryflglt hourr fiE Aucltrt to llovdrr bslndrr. lhm illrourrlor
rrvdri tbtt ru€h tuplgnbC Slerrrlr rrrcr rrllcr cep$r0l rlttagb
lt nr nst ulosna to f,bn a fr f {r'trr rtagrr dtb Slt brlt cat$ot,
rryrttrlly lrta tn thr rtfcor

lfo jlearuIr rlrt rtnr rugbt et ttr mth cf bbre StFrrn tutll
rtrttr drut ltrtf,rr rrldmer cf t&r rtrog Ergrtdt Fbtobopbfo netl,n
cf uaCsst t jlm-rrlr oo!1, br ebrrrri, Dt ilm{ng r fr; rprril,rar
ln en eqtrlr{u irrlrr3 &tlltbt. tuob rprolnr fraltrff roq[t ec?r
raA rrrtnC hldico Inrcr0 rotlrtty cotrli h ob*rri rt d,;!t *G
nort nuld br rotl,rr\r rdd,nf eril rttrptilq to cflrb tb rguslur
rt&r. In ooatrrret, lrt r rtegr flrrrocfr (1.g. Vlfff - Yn) rhomt
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notferb$ lerr uttvlf llurtn; tb arrr Dorl{m (tggar fg7) alro
rroor{r tb. rvctilrnc cf l4ylltht by lnilLtee gl,urrlr.

Although ruob tnnnfry 3brrrrlr rvolil drylfght and. a rtreng
tenh bort, lt nr porrtblr to crtoh rntl n*rrr by udag a rak orytilr
lrrp at n16bt. Ia ttr lerrr rrtrarlrr rtth tbc 1rlp rurpadcil I a rtab
O.5 r rDcvr ttr arrfrr of ttr rntrrl glmruk m,! erluad, tb pcl,phory
of {bc ben rnd cstili br orqht rttb r hend-actr 0a ao oocrl.on 0l,il tdrr
crla rsrfn ttetLourlr ln th. Il6bt b.r!. llttargb thlr n k ffsht haA

!flt tttrrott o for t&r colr; oetlbm rE! alntre rubttan€rlft lrar ttrn
thoro nadr bt thr oct-nrt. 0a ntdtr tra tb lrrp nr urci, iDr
proportonr of both rlnc|.rt oeugbt rrl ril.dtar to tbr 1lr3rr oet&
ndt by thc r!fr6aj.

Blmr'-rrl ffuhm on tbr llrrr Smra" b3taailr rrtr r orndb
or fellt Lcrorrn l,np to attrret nedy crrtvod Slurrlr (nrfCr f gFBr

lt6) r At t&l'r rtrgr tbt rdr rvot{ r rtronl l,lght bfu. D.derr ooarl,ilm
tbr rlnoi of theil.r etoldlrnor rrmtl,o to L lnd,tnrtdr st tb. b.hrrLounl
obrqc thaf rrndrrjo ln rupoarr to llabtr prlor to thdr tlmebraten"
rr Fatlonr

Ecforl ooutfubg ttr ilecudca sf tho lrbrn 6lund oetoh6
ln rrletl,o to fftht rDd tiD of ilrtr a fur4bor 8q).ct d bdrrl,arr rhoufil
br notc0r lhlr 1r tfiat no robooll43 toinqr rar cbrrrrril ln lmillng
glur-orhr TH'r aGcln cctnrrtr d.th th. btsvlcrr of pdgntrd rDcdnr.

elrrrpcdr rr lro to er*tvr tr th, nmtlr of tc rtlnrt
t riltvtthd$; rrld,ag et or atrr ibt tur{reor. lry aff rfgr3rtfmf
trl.oh iltd, ooan rqrlil br rrgblrt ly rtc f,lrr l,f tho ddtr of
tlr rlrrr rarth ir aanur, it nl rt pordDtc to tdul trtLc tfir
rlb il$r drrvusl* b hmp clon tc tb. brDlrr hrla3 fdft .Db
ttlm frto b Ffmr e.ll rll. rra rrltrrn r$6r clcrr tc 6. troh.
ltey rcnr dtn rrn rlmll tt*lrrllnt thrb ry ttmnfL thr rmLr mil
3rrvrl, c'f thl etrrla nrd.n1 lhlr Drhrrlnr rr Srlourfy alonrf by
thr ngil.C ntfllmr

ttd,lrr ohsrrtLsr irr'r rt Dy Dlltrr (tg5Sr fr6) mo fsNlll
6lur'-rrlr at tbl.r rtrp trn fa|ltt0rrd$ rtrd, rrnr tlrtrdbntrl ttrur$fft
thr rrta coltn d,th ne obal,or cotgrrrlt'blmro Cr"rrtSca (tffi r tgo)
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ob||mil that glrarml alnlftt ln tbr opr r.a nr nlrtlvrly lor
tn ooryrrteoo to tbrt of ooertel ratrrrr

Ar no aolroollng b.brdour 1r rhon by bueilrng glaretlr, itr
ttr of tilrcd.r catqr tDto f}rdFntrr m aqy partlEulu nf&t cea bo
rogieribil a! a ratt'c of r.ilvliluf rsholo.f r Tbrrefon, altnougb tba
Ielana oatoho rorrr oorprrrttrrlf aulf ttry oan br rrprotrd. to rbor
aqr Dr.fcrrrd ti-E of tnvaaton 1nr ntSht, er tlrr orlr rupg5d ts4lyilfrlrlry
to rl6ratoay rtillrllr

to Lwrrti.getc tb rrrsht{y eotlv{.f of tbr glu1-rlr, tar
dgillflcnt ortohor for 1972 rnil rrgrrrard er thr nbc d olr
oeugbt 1nr bnrr. llbr oat&cr pc bmr fsr rob uth rorr. nne ed,
|rD8lrrtci er t D€roctego of iir rontttt totel. Althor4h tb l3j;ndgr
of lnrerlm 1r born to br rfftotril by thr atatr 6 tbr tldr oail t&o rrtr
of ltrcan f1u, e ncolnrrtrl lnttrr.n of !^waaln ;t mtrbtirhr{.
Itg. J.12 trorr tnr dgbt"ly e,otld.tr for tngurt'Ifovrber, aDil rlss tbf
rean ntthtly aottvtty of all dgntflcant oatnhrr. Thc ortrrof rar.. flttf,l
by cyco

Iwerto omtDo.r rf,tlr nnrrtr llo setohor nnl rrn rntll
rf,tff arnrotr but ihrlng letr Octetrr lnn ln l{or-c, 1g3l nrnbrt
toll takn ibrlag t&. tdll$t Dsildoi. Ioonlt;lt rDDrFr{ to brn no
tlbfbil'tdt rfiflot er errrral rt3nt,floant oetotrce ru.l nd,r @ ni&t! *m
t.heFr nl a bttdt roc orrrhrcilr ttr nen nftht\f aotdvlty 6rcDh 15ilf
thgt aottrlQT qufoe\t btrlfala to e pst b.tilrn AOO rui 2200 hcu'rr tror
tb,llr letlrr*, tt giAurl\r telnrr dlf, to fLnlrh lgr O20O hnrrr, rtth mfy
# of thr lsnrlu trIl4 plrer rftc d,ald$t. Ibrrr lrttrr. flanrrr lo
aot rcpnr|nt e ilrsrraril ft+td.g d?ort, er flrbt4 nr alnp oontln131
until-l e rlurr hd tfnfa.&

I rcrtonl rlrrnsr ls th. fntendt of tsrrertoa Lr ]rG by tbr
ebaagfnc r&m of ttr roat[ly gngbrr &fu drrnr ooocr |l rpttr of
farthclns lryl'1g6. ff unmt 1r fmrrlgrl rf lr frdn of drrbrrq
lt 1r fcrud t&rt tilr ri$anrrr fln f71| heum b d,C'fn6rlt te fgSO
hcrtr rn d,n-fott*sr Eorrvrr, tf,. t{nr of brfd,o rca3oa,jt ul
pre,L rettvtf ilo aot rhor r lorrlrycaltaf rtrtnrtaC rtth Lrrrnrfa3
llrlor|lr

A dd,lrr eilrenr tn ecttvltf of tanltn3 flrrolr Lrtr ln
r.rr& nr fqrni, bt D.rfe,c (t9|9t f98). ffr attrthbi |f,fr to lacnrl



,b

llt. 5112 Avtnags nfdtfy fulrretm pctfod.lot br of traspsjfl
for Hakars Stnoanrluguet-ltorrmbu 1972,

Gurver nro flttrif by Wf,
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tatcr trnpcratrt rlth oonrgucnt qulobr rcaotLon to oncod.ng il,rrknmr.
Fron conrlileratlon of thc lfiakare atEta tt 1r oqual\r poaaLblc that thta
edranoo roprftrscntg an lnor"eartn6 tolcrenoc to l,l6bt by tnveitng tlarl-
solr latr tn the t€alono Altlttough tleco oclr etlll, prcfer to ncgotleto
tttc ahgllqr ptcr et tlre ctncrn nou$r ilrrr{ng Oarbera, tfrey nry om.rcc
thslr noyenent at tea. toend.a tJtc rtrcen nou{fi bcfom ttrr onect of
darkncsa. Tldg lettcr orplanattm iE tn agFcanalt rlttr a receonal
ohangr ln rerpourc to E&tp of tlre ilfu, ar cliscuer€d tn t&r follod,ng
gcotLon.

oo Tltlea

fho futdlrect cffcot of ttrc mon oxamrood, through thc ttdcr anil
ttifaf oycler, ne !,nvcatlgatod, Ftrctly, the dadlgr cbb and fit ooil tldaf
rh5rthn nas elaadned and recoai|1r thc nsrtlrty ttda.l oyole,

Tlalel Rlsrttro

To aagLp nlshtJy oatohcg to a partloular rtate of tha fi&, tbe
poLnt at rhtoh tlhc tl<h trnrcd ne tahEn aa mLclmy bettoen thr perlod rilrea

flLor ln mr illrcotto,n ato1ryrd, end reoo@ouDcd, tn tb. oppoalto dJ.rEotlm.
ThLr tas 3cnsnl\y ta 6ood alrrocrnt wltlr t}rc pcillctril tl^ne f]on
publlahctl teblcr. Table 5.9.a rhom ttF rlgr4f,laant oetchm for f 9fl
arran6cil aooor{lng to thr nrnb* anil peromtatr of raob rdgbtr aatoh
oaught on tlte flood and rbb tlllm. lo obrrrrc artJr rll-fihrmorr bettccn
tttc bcdnnfng end, ood of thr r€rron, t*rig table hag bren rubilivtdgdr
Tltc 1972 w.tohra lnd,lostod, t*rc rnd. of Scptmber to br nltray thrrugh tbr
oealonr and, ro tlret detc le ured. aD e omrurlot rtirldoa.

llttelrgh tho scarorl Dan valuea 1nr tJ,aL pher do not tnilLoatc
ary obrtoug pFfercnoc for lmaalou on clttrr tlr ftoodl or cbb tld., tho
grb-tstala $or urkrd illffrrcnorr for both halvrr of tlro s6iserlr Durtrg
t{r ftrrt helf of tre tcarol llprrrGntrn by oaly thno oatohee but
oonprtdng 5# of tho total toaronr oetolr, Tffi of ell orh rtr. caught
m tho f,lood tlaf.. Durlng thc rood, half of t{re reuon only A# of 6larr-
cola rrc eauglrt on thLr ti,a!r,

Tha a!,6n1f,1eant oatohra for 1972 stc glrrn in ?ablo J.9.b rlnLlarlgr
arraugcd' by ttir pheao. Dotl thc nunbc and nca,n lnrocntrgc of {tre aatdrcr
for eeoh half-sGllga rhor a c{qllar trod to thc 1971 oatolroar That lrr
for tho flrst b*lf of tlrc selrs, nost lnvail.rrg gilarreelr rr. oeught oa
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Eeblc !r9 glgrd:ftoant gl.asr-sel eatohes frour tho trekere $tncen

eooord.lrg tt, tide $raae

r 197't

b 1972

Regults of oontigcncy ohl-tqrafc tartr bctrcn both

helvcr of thc tceton for caoh JrGar are glvo
4

orfe ItO.Ol .6'65
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tlta floodl tldo, but for tlp inoarnhrg uouthe, the mJor{ty of eels
lnveded agatnet the ebbtn6 tid€r The hlehly stgnlftoent values Stataedt
frr tlre oontlgenoy glti-Bgurue tests tnrlloate tlrat rcal rll.*Pmsroea cd.st
betrgm helf-ssaoon oatotreg tn bottr 3n9B,rsr

. Before oonslderd,ng ths f.upltaatl.cneg of thege rsguLte, tro othen
fbotorg mrst be msrtlonod,. Flrstly, ebb tl,des gurenal\r afford better
flahtn6 oon&itLons then do floocl ti.tlesr The latter tl.cter oftsr oarrXr large
quanttties of geaweeit ancl debrrls r*rtch t"encled, to olog ttre net. Also, ttre
or{.mtatl.on of glasg-eele lnvadLng on tlm floocl ttalia aould not be olearly
establtshetl; tf t*rey werc everr\y dlsH.buteil aoroso ths ddth of thE
str€aJn or had a preference for old-rratere ttrls wcrltl d,aonoase th6 aaupting
efftoiency of the net. Eels invadlng egainst tba ebb tlile $Gr€r fqmd,
srrtmlng close to the bank. Hornver, guch a sarnpllng bl,as shouJ'at b€

oonslstont througtrort ttre season anri wcrlcl be of lesger Lnportanee ln a
strearn xd,th a urrnow sbaUow oouttr, Ilko ltakara, thsn Ln a strearn uni.th a
broad, cleep morthr

$eoondlyr the plryrstoal aslnots of ttre stnea,n ltself arie varLeble.
The locnl{ ty of ttre strsa.n Ls sush ttr.*t the nout}r ls eorpossd. to tlre
prevatllng nortlrwest url.ncL After eeveral daya of atrong vtrinds flm thl"e
dLneotl,on, ttre str€an mutlr nqr beoone ooncldsrably rerlr"roed. to tc.o or
three mtreo t$ x.lalttt, due to gravel ,lcpoalted W rough 188,6. Suoh

ilepoalts requlre s r fboahr in the strean to rmoye tlenr rf th€ streaa
outlet Ls nesdoted fui ttrls E5 t&e r:ate of tl,dal flow ln el-ifier
dtreotLon 1111 be grstly furmeasedr Thio, ln tnrrn oould. affeot trhs

abl'Ety of eels to t:nrlade agaLnst tle ebb tldo. The 1971 searlo $eg
rcla6le\r fle€ fbon guch aclvpree effeots anit elttrough oatshea wcr€ $mllr
tt ls propoactl ttrat t*rey are typtoal of tlre reasonal periodt olty of
lnraglon. Catohea ifur{.ng tho lattq helf of 1972 rrcrc proba,b\r af,feoted,
to s@8 artent by a graval bar rtrLctr folucd offgbop and. neetrt[oteil tfre
qrtlet.

Nevert&el€llp nolther ftCrlng blao nor pQratoal cEnittt{.uc of tb6
gtroau muth satiafaotorl,lgr erplaln tilre ohange ln ttrc rcresal pttarzr of
larad.m by tndc pharr Aooor.ril,lagl6r, tt ls pmporel, thst tH.r obansf

, roprssmts a babevloural banoltl.on wtrioh bae t€ken plaoo tn tte reepoa$
of t&o sela tbmselrrBgr

Eefom iliaouralng ttric arpeot firrthe, th p.rl,odfoilqr of
D?mt pl'tor to and, aftar tln tma of t*ro til.dc ig Ep"otnorL to soo

rfisthe aohral lnvaal,on ossurt cF €a tb period, of atraobntcr or tbrlag
fuIL tlil3 flor. For tlrLa anelyel,e, onlgr t*ror Df&to ar.'e ulsit. o dlfoh
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3 tLCir ehrn$ oofifinr0 tt lcrt mr hcrr rftm t&r eocrle[rot cf
flrhfnt. Iho tf,At o5ralr on tbrrr nfgbta t! dtyldrd. lnto four pol.oiLr
aneinil tbr ohen5r of tld.r In 19fl I tlvf! of tle d$t nf 6htr tnol;p1
ahomil a tlttel Iffb thrnrth E,ghcattr rd, thta 16 tl. Dc!'foi olrorcar
In ooFaot, b loa-sLo pcrtoil rar prriod.nant audn; 1g'1,2,

!b. ttn rbrttu, for I gV t b dtLd,{od tnto tlr fbltwllS per"f.oitu

fl'ood tlLr rxol,uillng tlrt half horr prlor to blgbFrrt r (1.t.)
filood tnab sf tbr hr]? hqrr prror to hrsbF:t r (n.t - * rl)
rbb ttlb of tbr brrf hour rft* hil.6brretrr (f,.f. + * br)
.bb ttib, ccluilrng th. hrur hotrr ef,tor trlshmtr (trrr.)

!tl3 f*tcr ln braoLrtr Fflrrrrnt tbe bredtngr C,va to tS.
oslumr tn Trblo }rf O.cr lcr tho lgTZ tgta tb. rffim 11.r bar{ ea
Ior-ntcl aail tht hord.tngr eFr c*-rcaponil!.n8l.y rrvfrrcO (Trbfe !.f Orb).
Ia bottt teblmp tlrr tro d.rlill ooluuc cqrotr a penloit of hrlf rn hnrr
olitrm rldr ef rlaob'ratcr rerpretirrcl;r.

frblt !.10.r drorr tbt nort lnvrrton for tgil oosurrrd, ibr,Lng
e prrletl o'f &inotoil ntcr florl eni not oyor thr hnrr t rladc-ntrn
pcledt. ForcYlr, itrr mnDor of mla ectrght on tbr fiIood ttalr ctrorcarod
tus 6qf ArrrlrS tht ftrut hrlf of ttr rorrcn to $If Cul"fng itrr rcood, balfe
Italbrtmrtrlsr by Ccttatt|.c of t&t nlghtr condibrrA |.g tstr ugrrtr,
ih. thilc largr oetobor la [ovrobrr oennot b lnoludrd. !q. t&!r rrtts
tfir nuabr of rlr oonrid,crert for tbc rcooni hI? of tlrr gron l.r ntl
Bnd ttrc peroentago crtotr oE tlo Sb tf,dc (+tF) la rtiCbtU lmr theu tbst
of th filoorl tl.lo (eF).

A mono orf,ld,te tr.d. tn larnaslon by t!.il phere 1r rcm tlon b
rclcvent f 972 oatehcrp er Slyu tn ?abla j.f 0.br Dur{,n6 ftV rni, grtltdcr,
S* of trba 8tecr-rlr llrrdr{ on ttrr llotlnltr fl.ooil tfd. Furr Eervc,
o"cr trm rrdnln6 nnthrl 7# cf all orlr rrf oau8ht m thr .Db ttjbr
but d.tlt e lnr6s poportd.c tn trlrc half banr p!,c to lot tta., lhlr
lasrclrad, lattm mvccat rrr prrcbab\y ilur to ih1 pftretoel ooalt11or
ngfitatcrrld by l|rrull.try llrrpmtrar Tb. ofifrbon ber rhfoh fcrurrl, clrr
tH's prldl rectrloto{ ths ttilar outlrtl rtttr t$r rcslt that tf|r f,tr
tlN d.thsr iltrcetlon ;rl. filftr Only Sm thr Sb tiib ter rl.rckcfng
pr'lor to lor-nter couli 6lrrocla aogot|ato fit Der ead, EA&; Ixrca1rtrr
uPJtrrf,!. looodfn6l,'r r ht& poportton of al,l uorlots tooh flrot
otrr ths r gleah-trtm prrrto0. i
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Seblr 5.10 ltgnlf,lorat glarrcel oatehm tlou thr trbra StECrn

ndr ilurtng a ttaf. ohaagrr

t.!f . - flood tllltr crolud,tng th. bslf hotr prlor .

to htghrntc

E.fe- t fr - flood tLiL of t&a half hour prAor to
hl3[rntm

Hrlrr * Ur r rbb tldr o? tlrt half hour aftcr hfthct !

X.I' r .bb tldrl coluil{.t th. half bour eftcr
hlghruetrr

L.tr - i lr r Sb tlalr of tho bslf horr prlor to lor-ratr
L.fl.* * U c flood, U.ib of tbo hElf bsrr af,tsr lot-nte''

e 197r

b 1972
totor oatolrcr reoordsct ovcr flood tlrt6 ( F.g.) rnil

cbb tldc ( B.t.) pcrtodtr rqrcrcat varylng tfua Latarralar

Aaoorilln6\y therc tlttc pcrroilr arrc aot dtlrcot\y oonparabl
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0n nroh oooeal,oarr rhm tb Sb tt|r nr l,alilrf$ too rtmng to
br rttel, by taradi,ag ;lrm-rcbl aa Intorcrttag rcquooo Rr rctdr lr
thr tl,iL bre to rlaoha, rtdtSalt (Sfbdaf rpp. Jurhffil) mnld, br
oaught flretr fotlollO up to hal,f rn bnrr l8tc, by Sfaftocdrr It rrr
rpprnrnt tbat t&c *l,trbrft rrt rlrogsr rdnrg tlur tf,r Sfar1rrle
mO rbtr to nogotlrtc rrlfto tbb ttibrr

In arury; tho Sorr neulta {nrioab thrt ;lrmrrfr frmAfns
.cr\y ta t&t .cta do to c tlrr f,tood ttd.r *orct lf,t ratsu crlr
prfc to tnndo rgatnrt tbc Ob tf,ilrr Ar prrLour\y rtrtce, tbrc
.h8jor ail oomlncrrn lnfi,orttrr of Altlfrrrrt t*arlourll strlsfel

Lltatatlr| o otbm rpsrler C lnrtrlfl+ laiLoatrr thrt l,wedlng
gf'urrccl! alr knom to ure f,losd tldcr fsr tresrDorto 9rrutrbog (tg58r
E5il fnmn tvldrrc for tf,c lsenrport of llgrrrlr rt rer ry flood t{.ib
rtrr.m. a.1ttun6b D..ldtr (lgrzt 206) frftiruy fann ao rlrti,oaabfp
boham tl"drf fass ann $rlpfrl nrratr et rr, be lrtcr ouolrrilaf
(l$Ou ,) tbt thJ orlr rnif ablo to il!.rctd,netr btrln tho tti.
phurr anil urci tho fllooi!. ti"dr for lnnrlo. SLdlor noenntll alro
for gllrF.rlr of @ rro nrorlr{ tr rwc r-d, f,0hl (tgDr go)

rad, rcrob (t96lr tob). trt$fl $gnt zrzl- nctm tanrl,c by gl.asrerr
of Adlnl[l$ o trhr f,toot tfr. *tlr Drf (t9|rlr I) ;trrr rqdvrtrt
tnfortrtl,on for &Jg{$ts" tt ibta for t&r flret brlf of tfrr glarr-
c.t nrsa llo letrue em fn e;trmt rltb thrr ebrrnrrtiorr

In c*nEq.tl'on cf ter obr*'ugi rcrsel ohrn3r la pmfa.noo !y
hkrrr 6lur.calr. tzhr DrLrvlounf dre rger $vn by Drrldr (t$gr ft5)
&oul0 br rcrllri. Hr f,ilrr{ thst glrrrr.lrla *lch brd L$on th.lt
laved'm !y tnfU.nr ln rnrr of lw rl,intty, rrl ru! tol,rrent of,
Ifgbtr bqra to f,on rdoolr .EO rsl rthotrl to f,lcd.nf fbtrhrltrrr
It lr rt thlr rtrtr tbrt ttr rrrt f!rr[rtm'.' d6lrtior cmilf

brr glurreril,r cu6bt rrly fE tb. tcrm, an rt tbr rtn6r
p'tor to thrf,r frarl.tl,qr Ln b*rrlouDr fbf fbAr rrr trrrtrl trtc thi
rtrrn utth at d.;[t o lbr f,loo{ tlL .p{ rbr n r*ooltrj Salmod.orr
ft cfil0 br rcpretrA tbat b ortr at tldr rtrCr lhor lLtil,r rt$rltil.o
to Fil thrb'ttfar enl ro rfln r4r lmr thr rtru c thr Sb tl!.,
ht lt ;er aot gorr!.b1r b reryl,r trlrr lborr ruLgng |,tr tb ttlru
rsrll' thra ldAt ftr'lter uprlrn rlarrt{.o rnl rtry Le thr crturrlm
rnr uutil roo$nttr{ tD tbr rr urrmat. ar ne glerplatl rrrr
fotd ht{,.n la tb uO rnn nU nckr d $r. o|3re of tb. lonr



r+o

rrtrrtr tt tr tbo&t ttt Srt rcrrnlrtr b tbr LeDa' lnrc cf
ifrrrctri Ulrf rbcnrr

elrrF.clr tlrdtn6 trrta ln tb raerr &or r jn'trl ob.e$ fa
Drbrl,mr llc rcbooffry tdrndfr rril sbrarrrt bt tb rlr n1j
a6rlut tb IDD tl'|r rd rcol rurr tolmnt of li,lbtr Afth$tb
Lma|'on rtlll too& plecr rt at6bt, lt rootl,,nr cotrorl ihrtng iLo
H.}|'AI Freo4.

ttr nocblarl llruton blr llrlrrmlr hrr glnn r.t r to raurl
tatsrsrtnag tfir*trr rDDt ttt bsft il&rrrn er to tb afrd,nf d
rrlt rr *ltrbr,l,€q rr cnfllni b i{tll&t bffirr, v!ry rr rrmllnr
flr|rrrde rrl $rta aru€bt by f,lebarn at r{vc Etbrr t'b lrok of
rdtofllag blrvlout t! tlra rr.lr rt tH,r ltrgl rlrc drm3aatr thr otraco
of otobltg r 1g6r qunti,ly at eagr pailfqrler tlrr ta cmtrmt, lc,4r
nrnr of d,fmbn fbrrrlr dto ccarr l\ctbor rrprtrru mrn. tbry
ry reflt la r tqonqf clrrrtlln of, fi,t$el|iln6, r firot 116
rrgrrttre Sr ocrotel ortchcrr ltor ttrn obrcretlorl lbr
ooaolurlu sfla rrubrf ttr tft$eftrrr t r tbrt dnlt ltil gr.rrnc
fllrb-rtrr rll dc aot dSrrtr te ffar bt rprm l.n tb. l'lvc 6tgn1rr,
ln a el-rrrr pac to ril.trDatt (&gUdAI lppr)r

lr nrr!'ourl,y nl{mi1 |rrrrlllr3 glemrrrlr r|arr oecrrdonrffy
orncht dnrlag lryff$t trm tt Xrlrnl bt *fhbd.trrf, frtr ltl tb.
rrllrtlr fppnntlt, brr rDmre oH,our d,sntrtior fronrwnl l111rrtu
tl r||ratirfU Meturnrl efmcoq ttfn for trboH rlr r1l1rlrta3 fsto tD
lllror ttr|c rlr dlt!.t r porftivr $r{ntad,r to fldlg f.rhFlrtu',
et *mn !r t&rrr tlurrlo u rsr rDb til,|rr tltb th. rDb t{drf I
nrDrtutirl mt cf ttt&prtc f,tcr st to rrr lrl,|rlfgr rrr;r11r516tr
at rrbn a tb ob U,ar brve b.c lrool{rt z+ f/a, trttctiag e
mditrrrbtc tctot d ffr&.rrtcr Dryrramtr by srrrtrl161 (rg& I
Iol), rlJ,m (tEe0r lnil rd ryrorf rtl bttrtr trt rttlut|.o to frrlh'
rtr' k lot &. b Ocre|.l llr-ttr ht nttr rc l.6afo ectnnt d'
thr ;tcr !t mt of til| re.tno nllA nrr]nDg ta*ur d,th
rn lasrrnl, rulsr of ftl&r|r.

It lr ng3r$rl, tbrt eirptfrr rtofrr fr t*rr'l,sr bb Dl1;;. 1a
p'cprtm to $r tnCtb cf prtrrtrr*lUo n llf,ir S. r*luti,m
ftrtLb loff nrt'rtnufH.r llff of lrf rrrlr ftgr.rrlr tr ilr
mffiC Ltrr Dui s tH,r Dml,r lt ru lr unnt thrt trd| ||lr rllt hrr
udrrlon ant DJf,rrteilrcl, $n3rr Ftsr to ih.l,r atqr frto tlrlbrntn.r

!b. rcollary to tb rDorr 1r tbrt tbr rrrrant of rhm-
phosis initiates Processes resultlng tn apcctfl,o rorjlolqforf rn4



brDrrl"crrf rbangtrr '|[tfu b fryo*rotq, er tt ridt otbrsrtrc br
tlfa.r.{ tbil tb srorrt"l.mf of Dnldr (tgla) tbt tfic bdrl|mrf
&a4rr ooour ln nrporr to thc Prodd,W of lrrlbirtrr €ffi
ef ol$rrf g[gmtrtt oa lllurtntu tfu plntr lhr pnodeur
Inrlcprat d fd.cratetLm o dranm rurmullng thr lrlfs k !n
cmtert dtb tbo srpLorl tquslr notr{. N,a ot&cr f,lrh lrneer lhl
alPrr$ine. of tthil.r pl6mtaH.m eoil,noLdm rlth tlolrrC tclrnm
tomltr 11&t" FrbeBt tbil,r itrntoprat allcrr tbr lcrfu pmtrct{aa
froil illncot l.ltht SLeb oould ottrrd.fo lrfortilto thrcuS thr largr
lornl fortraalhr tbll futrucltrt lr n dLlt rra lD ll glrr-rrlr
rtrl,nrO tttb rlfrad.a Cgnr Ia trH.r llr, ttr tdrylro of ttt rrl, lr
stryoarr to lliht ocnrl{ Dr cbaagd ar a iil.not nmlt of tbc peou d
pd.lntrtl,oal d,cb ln trrq tr rnttfuftrf ry rrtocarodrr

ftr obrmrttoar U Drrll|rs rrl of latrrrt tm tltrrrtng tbr
b.hi"loNrnl obrnlr rr46rrtrdr llrr$t, Dorldcr (tlnl flO) frlnf
illfftnrot rrrrDsrcr Dy tarrltry tfrrrrrlr to Ufrf drrrr rt rl,thc
rEl of ftr a[ .mlorl^B lbr frrrl labr Fcrlc lrrrrrtoar rt ttr rlulor
at lhr rorlbcm rlld of t&r ibq tool plror s tbo flood. tid.. drllr thr
nort tltnlt tltrr:fm. et t&e actha rlrdor trrr m tb. elb ttlrr [.
oonlualrl that corrlotl,o toh- Lrrarfor ra0 til gbrr rt tbr
rhlo.r :r tmllstdlr heltstaltp D rrr.turl trtm an 3lrl but
lt 1r fnon &tt thr n*-thun dulsr ir nr. ,0h fter tbr rrcc $cr tht
t'rnd,tl,m ln hbrrl.ar conrl (entrrrq 196r r s?I) r fb6r6 thr
rcrffn rlufof fu rryaodrbft b b" In rlrr cf ry eqgfstfq lt
|trlr Tg llblv thrt tbr Or*rrr€anr lsr r,rlrtri tr tlr lrtm.
rtrtEl d.S rtrqmt D&rtcrnl Sra|ll of 3lrrreltr rt b norsla
rltdorr

tt rrri Sr*trtilr nr nfu tf !rrf&. (rt5& ff0) tu
efrnnfag U rrrtilcr cf fnifllf ifrrr-..fr b ftlliffir?r fibrf.
nl{t reilil drolrrlt otrlrrrl lhdr dnct tn tsrrlmr drre b
b rrttna rlrfurr trrt I prrrillfr rrylrrtln fu r drljn prfttr
nmtil,rn rf lrt lnrn rrr*erfr to frshntr rrar|, Dq srt d S.
dtlFr lrd"fEt b tt efrtrrr d tt rr.ro ruf ti rm ifir rtltt
t[Jltl ftnjr d b*erlrr rt u rrrlic *errrr Urfertar,trllr, !r eg
mt tlmur tbt'r pomlDfltsr *trtcr

lhl171 rl rldltlsl, lrcof of, ttr fmnoref *G3r fn Dtrrlour,
rn nlrltr tln rhrl* rrylatntr crn bc jfrrn. lhrr qls,Urfr
r$r ftIbr lfrorrt ln r ITS rottm, ht lt tr lrodurtrl, tbrt



a
Slaucrlo I'ml8frg bta tn tbr $rronr $omd r prtlmoor to 6rb
l^Eto flod.og tleah-mts ntbsr thro rrcntffir Ehlr cmtrreat! d,tr
rsrutrtr obtetnro W botb Dorldl,rrn (tg5sr r5?) onil ryilu for rrtt,
lrtm glamrcrl,r oeught grlm to oonnmslng trheLr trladt[sn la
brharlurrr

?fdrl 65rcle

Tbc mntbly lmelr cJrsts lr lmrn to eot m a btolegL$f olool
fon lqt of tha roaurrrtrq qolor fdrr{ Lu lrtulrr Iffirr rsrtbo arr
rdd.ry dfubtbiltrd, tfrrerr1tnrt tlrr Inrrrtbratol rqil nrlibretrr, rul, gra
oftrn quotod tltlr rrfrranoe to ral d,6rrldsnrr IB tb foltrlng rrotim,,
tbr crt&or of tnveilng ifilForlf rm lnvsstlptrd, ts drtrrnnr rhthe1'
8{r eafintlattcqn d'ih tltr Urarr Erslsr eni hac ttitrl qtolcr k trllnt.

Sr ptarer of ttr !0or la rrl,atLo to tbg |9n rnil ilfl rrhrlr
oatohoa art rhom la Fi6rr ,.9 Ed !11O. ttsrc data 16 brttc crptrd,
o"tlr a p*{.od of a luur ecth, brr.{ o tto dab of thr rnr n6 a1 dry
rtrrD (ar Elt. 5o{!).

fhnop FtB. }.fl rhsra tb'o f 9n rrtdra, lr nDrr mrgbt oa
ntocoulra day; aftcr thc ast llotrr A lan6a pcet tr raGG fh!;r Irtr
aft r tfue full rcot d.th a furthc mllor pcek at tbr nrr Em gg'{o1.
Eoeorer, lt lhcrldl b. notad. that tDl,a tr*gr Dorh rf,la. th. ftr11 Do
rtprrrotr rnly o d.gbtf r ottobr lfrs tbr rppmrnoc of thr A11f
tloo dlecr mt torr r rmrtent rrlattcrhi,p rltl lzhr n rcof ana thc
porttl.u |.ndlsatsd ou Sr grrpb tr a6meud.retr.

lbt f972 ft6ur,el rri rorG rrlt4la bilaatrrr of rqy lur;
grr{oCl'ol'S rr thay c{t?er r pcrlod cf etr lue nmtrl rnd it totrl
cetch ne |llatc tha[ trr | 9n, ta llgr 5.1]r thr Lerplt crtnbra la
$'n rPFrr te bo lilrltt'the nig tdlr Ded,oitr tut tblr nfrttmrhlp tr
aot atnongp ?m Doth lncG.rr cdtnrd tbr totdt, F{.filFi tr 1661fiuef, rltb
ao ellrr cc:rrlrtl.onrr

To t$c oadna U lrtr fc ugr fq{o|l.d,tr orr thr eoftrel
rr|aS rn{ nsrp ilfi ger{clr, lSlr trtl ;r oqptlofu In thb tlbl,c
tfe porltloa of, roh Efi :r rltcortrt rorcr$l3 tc ltr rrLtfl.n te
th. Artr ctr tb epgr-oFl^itr rm p[ar, ltil,r ilngonr f&r a@
ef iho cmtrlnrno. of tlhr AUI nrfr ar n& ll thl pcrlsu fmrr rotb
cfcglstil,orr

th. teDt'r rlnnqr r grrfo{ sf rmn lqfr biho mrmrdrr rom
$r$rr rbff. s iltbt |ly ptr{oi oomln lrbr mt$ ru ltvlioe



l2r

F16. 5.15 lckara Stroau glercrl oatohcr, Dn eDA $72
crpnrrod, over a pcrlod of a luaar loath.
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lrblr !.f l lalan Strrrn jlru-crl oatcbm ilurl.ng rprdq ar{

Hcp ti.d, pctoir fcr lgTf enrl 19'/i2.

Ibr ilrtt rn glrrn ln rrlrtlm to thr Bm pburr

corF rlrorilr'rt to rprtaC rd, aoep ttilr gcl,odr.
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|srrilV betnra ttrr dryt rtthor d.dh - {byr alnnr th'm gil, plur thrtor
Dry sro fcr rptng tldbr rrlnmrutr ftIt oa n n rroilr tltr tb. rstr
iry for Doap tldm laiLoetu filrrt * lagt $rer*cr1 hl1 a ortch n1h
c tbr n[cbt DFdor to I ftlr (c rr) ic(n wrrl4 bc rooort d tn th. rLnrt
onr dey oolrn ctr rp{ng itlmr Eftn6 t[{rt lmrrm to r rad.E
hdsbt m thc ilry of nrll or nsr silr or pebrpt tb follorlng ilrgrl
If, tho abrogtD of lanr!,on tr ilLrotly rrbtoif to Hl fatrrrrd ttl[
erplftuibp thr llmd,on ,.brlf $oulil olocrgr parcll,rl th. tLdr golr,
Doffdfng to a lrcak at or dfSbtfy cftml tbr qrlag til,d..

tc lfflr t'bt totrl oatch fiG thc rprlrg tl.t pcl,c{ fir acrrfrl
that of thr D.ap Dcrtodr rhllo tbr rlrrm nr trrr for l9?Er lb. totrlr
for bot& JErrt onblnrrl rb; thot thr uGc ef rlr oeugt thudh bott
tldtl qyollr *t rl.d.larr lru tbfu lt rryr br ooncludril thrt rprtns ern
DtrP tldct arrt no rll.ffeotid lafluoeof s AfrrFolt lmlr!.mr

Aftlhatg! tb dbte rrl not F.rutcdr no d!,ffrrl,ng tncAr cilt0
bc rora ftm acprfry mr\y p'e lrtr truso eetohrr for 4r{a6 enl nnp
ttib Dtrlofuf lhlt 1r not un sp.otrit rr t{m tl.n of hrth nttr rt nlfbt
for bcth rpntn6 mt anp td{rr tr 8f00!-2ft0 fmsr rbfd rllom rrfinl,ol,cot
tnr boih brforr ed rftorr for glrmrlr te l,!rrd. o thr lil'C. of tbrdt
&otorr

lbc I'acb cf rotnlrtla of lnnrlm d,tt tlbr lrnrr ryolr E1 lr
parFt bo iur to tbr rcdr ttrh"t lrotr rstrC at rrhnl lhr u rpc,ag
tli. rratf la oalgr 0.t & Ecrryrq Drrtam (rprar W, d.o not fLul rry
Olrat nlattoshlp brtra t'lrldon ln0 rDclal rnl mp tllrlr [r
omdi'cr{ tDat rny nooth\y crtrh qntu ril rtHbut$lr to tb pcr{o.,
of, lrr rt tbr flood t!{.. rryr rnt dlht (t95lr GT), tfnrlrt4 $rp
r|l rnallt et flrrtntr a tbr llvr Hfr fffDf no c*trletdo rtth *npe
ef thr rofi, ani tnor ti0r oydm, rr$orlb tngrl cL trb tsr.r on
fiLoei tldrr at rrlgbtr

l. frfafiff
[rtlae otabltrbd thr {lflrut !.fDmril b.trrn rrfy sa trrtr

n {F ilgr*lr; tt d.lbt tr rnrtltt.f trt r f,lrod rr ttrrb |n tb
rtrrn lrte ln ruroo rruld Fsttr. ra dil.tl,orl tthlur frr &nul,ue
Geatl9rrf;rp llrrrrn fileb,water figr ;11rlt !n tho lurtc r1ln
.bcnltf bmr llttll rttnetfonr

frbfiILI |etr for tls fblrn Vrllry rsr Hlafy rDDtlril tt tb.
ru.atrtqt of tu'b tetl Oonrmtdm ttrti,ml eurrt lltll, Iebrllr
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Dlrtr{.Dutl.m of rclafall threushout tbt 1971 m{ f 9TZ 3lrr+rrl
rrr$fat Dffignenor 1r lhom ln D!.gr tr9 ani 5.10 togrlber rltlh trhc

oetsbu tl|lr Fa thlr rrtor'lrl tbJ drp d.th lO+ n of rntnftlf
oa drleh tL.l'lng toots glaor nnr ctrao'trlr lry rfl4floant ortobo
on rryr of trbrr rdgbtr rcrl notld. Ia ritd,tt!.oa1 nlghtr fro ibc ftlter
nt rcoorilt er nrmlng Sorr nerrl lsrut an lnocrpontrrt ln tff
follorlag rnElJnf;. [lhe Laol'rloa of thc' lstts ntgltr nr notr..qz
afr sltharth uo rulffal.l ny hvr frlbn crr rqr u ibt, tbo rtrnr
ooulil ltf,ll bm bcu rro1lo frs rrln m pncmitng drgrt.

fu ebglt alrtE for bott 19n ad, 1972 apprr b trDlc !ol2. l.
nagatd'rr rlgl ln tb |rbrel mllnf trlrr lna{sa16r thrt rtlrrrt l,rvrl
nr nornl, *llt a pcal.tlrr aLgn rtro;r trhs rtro rer ruodn3 ht*.
&e bottu lLu ln thme tablrr tllcl tlro ebtr sf thr ttdr, cr tf r
ohensp ooourreii, ihrr'1n6 teo d&tr fu pham eu *telr ttr reJor"l.ly of
tbc ort& nr radtr lbero tlil. gheocr rnr appnulntl,onr, rr tb ftot
of U f,fool ti.db rrr oftm 3rotly rtoud, or orson by thr taonrcrrt
vrfoslty of lbo rnllru tbrlr.

tFor tht ttblcl th. f 9n dstr absr rfualfbaot oetobc1 ooonrrr{
on flrr out of {bo rtr nlghtr *ru iltn fall or the rtrcu nr rroglr11r
t'h totel, nubrr of grrped.rl ?,l7'r l'clmrrrtr Elt a* or ell
rlcnlfl'omt oatohu fbr tb prsr lr aati.efuntril, rort ertcbm AurfDf
tbr meoai brlf of ttr f.rror ilrr rd. cn an sb tldro

In | 972t rtnfflornt oetehsr rrl rmortre n otgbt 0f ttr bln
nt6ltr glvu, ngrrmtlag ,# ef tb lragi totrr of lll dsnffrant
ortdrrr XD tb flrrt balf of t til11ror1 fonr lrp ortobrr ruf rL
ilrr|rLng prr'Loifr d lncnrrd f,Lcq dtbough ppilnfsrrt{y cn tb. fleoil
ttLr Tte tm lcgr, lrt rcrru ort&o rrrr ulr m thr rDb tfibr
lhllr ihl lettm rcnrlt 1r er qrotre" tha fomr Lr aotr l.f gly
lrrrm 3latnrLr e1ryor tc rhor n rtboet{on tsnl{r flrlbr*tcr I
fcr potebilfty of tnrrrlmr Aur{ry tir. of lamtrril rtnru fil,f, ruld,
br rryrotrdr

tr'r rrfu"oc to tb f,fd.a6 ifrrt bgt !.t rr fouai trt tb
lDdlrrf f,lor notr{ for r11 firr slomdl00, trl&tr lr tb. f,trilt bru
of tbr 1972 rrEma ;u aat jrrt, st tht r &f,lnttr fitoed tf& took
elror olor to tbt prd!,etrt t{rr lblr ootrrrtr ;Lth conlldonr m r
Dl&t rhE a ;rretrr f tbrbf :s frnd.asr rlch et tl Ootobe, thr l1rry
rtry for tbr rtrrru omtttloo n tLlr nriht rrilrr llarcr ftrlh lr
ftr.rno Sdft (Lor hold.r.6 br.ts filer{ tn|l aerpt, for frr loFllrrr
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Tablc 3.12 Xakart Strcen 6larrollar Bcrultr frorn ftrhbg oD

nlghta of tnoreascd rtreaa filc.

. E cbb tl.iL

f r flood ttdt
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h ttrls atght a suIL fiIood tiab ill'd b,ke plaea, but $ hqlrg oftff
tfie predlotril tLma I

In sumqr, lt oan be ctateil tbat tf a prtoil of lnorearsrl
ntsr fiLou ooqlrs Late h ttrs f€aaonr there lg an lnerasedt 1r lEelLbooA

of a stgntf,toant lnvaslon tald^ug Slaoe. Slnor ffloods ear\y ts tb
teason bavo ftttb taldbitorlr effeot on lnvraslou. It l,s thought tbat
a mJor fllood earfy ln rcsson roulcl aet at a dlctemant to Lnvaaj.mr
Unfortuatc$l tfis only ruoh f,Looil ms on I f July 1972. and, although m
eele nors cttghtl tltts date ls too e.r$t tn ths season to bc of
+fgnl:floososr Lowr (f 95f l 5o9) fgrnil thet f,Loorl,s &rlayen f''tprlf otr

gl,ars'-eclg lnto frushFwatGr ear\y tn ttre soarct.

llrrmnr
Io dctcrrolne rtrloh mvlronrnsrtal faotorr are aLgntfiLoant

lnf,luqroor o tha p€rrlodlotff d gl.ers-B€I tnvedoa, tb€ l97l and l97Z
oetoheg frgu nsksra were coagLdor€d,.

Low tptc teuBerahres agpear to have an tnldbttoqf effeot altha4h,
undcr nmal oondltiottrl thi.g cffcot rculil be oonfil,nrd, to tbe er\r part
of thc tnveslon Bferm. Invacl,m tekea pl^eoo u\y aft* runcrt ssrd,

lf@t uaaf,fbotod by monllgtttr fho f,tooil anil ebb U.diI ffihn has a
iltseot tuflluenor m tnvar:lon, althoueh ttre mtbl,y tlibl oyale does aotr
Inrcarcfl flor of frerhrmter probab$r pro'vlileo soae addttl,onaf ati.nrlue
lato ls ths oeaaon but carlgr scason f!.ood.a are Ll"eblc to iblqy lnrartryrr
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l,l nIqFfAlE ltrm4$pr

Aflcr pdtmc lD tbc lorcr utrar{rr. anr! rhrrc tbry oorpfrtr
thd.r fUII btbgtlouraL tnnaltisn, glearorb dqFrtr firrt&a uprtreur

llhr lragth oC tlu tprnt fn tbr catucrdnr rrr prtor to upetnae
nl8ntton 1r nrbJrot to rrch varlrti.onr but 1r thougbt to br of tt
or{rr of ono to tm rookr; nrly rcalon glatr-crlr rqrlat bc crpeotrd
to tak Imgor to oorylctr lbrl,r brhevlourrrl obragrr tban lrt rearon
a.rrl,trlrr mth thr roocpllrht d thl.r obra$ rnd, lhr maet d
plgrntrfla, tb. gl^ercak oflEFeG tha{.r uprtnren rlgretloae

Glstt'.ilI ruplcrr f,Fm tho rBf,bd m the lcrcr fellrto Birrr
cm d.l;aurrc{ er Elil.fJ'lnS ttl.a uprtmaa f:.r*rbr d.grrtimr !lg. Srfb
gl.vu tba fboqwnsJr of t*rr rarl,mr utlgtr ctr plgrntatfon per roth fol
fdeeto rauploa rrorfiud,, fir a prr"lod of ttnor tlrt lbc crtl,ert
ge,qrbl tt"m f9 lnggrt, Er ltreoric{ u bctrU bh furlrs lrylt6lt, aai
!{t tt 1r arnuil thr rll hed, oilSlrtr0 ttrctr. bdr"tEraf ohragh
gurTrlrLBAlr f# rer rt 8te6r Tt u rrlr et tlrlc ltago fnarfrblJr rbor
bcbrvlur tmfcef of that prlor to trenrttdon. Ilth tln, gluprlr
oolleotet fior thc rElbsdr &or laenarcC plfiltrtlm. Ilrr raplr
notlr rUttr {lc YIA II 'l fb tbortClnr tn Auguet b VIf III e ln l{ovr$crr
Lu;fia nrXilrr ilrr'l rprlt': ra!, iio nct rhil isGir clrar[r. Hmrvr, tihr
VIf I[ rt4pr founn la rer\y rcrm oetcbm rsr nct pctat [r tornbrr.
lr'rl\Yr orlnriron of itrr bl,atograur of bot rlnoim for qr mt$ lbil
tbat Imef,lne sr furtba rilyrnc.{ fn flgrrntadm tbrn rrrr &ortfilar.
!b!.r a6rrcr ri.tb cpcr{mtrl rvltaor of tlrtm pLgmt irnlolrnt
fn lon6ffa j!rcrrlre

tr ladLolt { tE e lurrlou moti.or tihr catcbre rt t$r rllbd
lnd'tag rl'tr qr rt br u raqrrrt rdboii,s of ttrr grrrcrnilrF 6
both rlnd,or otrl4 tr rqlrrrr lor lnrtenol dgrtor:f luvatlr cr[.r
or rluFlr orn6lt at th. rlfbgtr 1;Elr 1f,l rhrtfilnr, rnr{ eat1ng tqtr
rhortfin Oeurrrfr rral.l ltl U lfiar grntr of, tb r'l,ru,

lyDferf Lmlth-tbrgary blrto;rur for thr fdbto nto'lrl1 lr
t[ll rnrboo llrr rerpbr |lFF f 9il r srr drn h [t, !ol]. r mrmrl
arcffn ia mu Xl:tb oea br r.a' fbia t! tur, nrt ro rrob to r rhlft
tn thr rrap of lnjthr rr to ur lncrrrn t.a b prop*tl,m of lolr ctr
rbortrl' ltnet}r fot rnft docr e drclln fn logtb coerr friouthilt th.
.xrsb but rl,ro r drcllu ta rlltht, rrri tbr rrfrt{mrilrlp d thmr tuo
tlotorr, rrpnlrre er snitt{m (f). EaDle 5.1! glrlr thm rralura fon
tfu poobil nqilcr. C*rcotilon frotcrr berr tcm apglhC to prcrrnl,
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t[9. ,.1b Hal]ato River Cacc-esie. Fraquoaotr of' pl6nentatto'tt

rtagor per oonttr.
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ll,g. ,.15 Uethato River glaaroell. lrngth-frcquenelsr of llw
colo obtalnedl ln 1971 .

Ib nrr$cr and ncaa lengi:h pcr apoier Bl're indlcatcd.
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Tab1s 5.15 W&lknto llvpr glrra-eelr, 197O-lgTZ,

Xoan nontlrly 1rn6th, relght and, ooudltl.on.
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tltrr{alr lhc itptf,loratrt of tlbts gosronal ilrEllnr tn el.m ant
eosilltl,on le lllssurrl{ rt r8. lo4th la a l,ctgr rstloar

I{otcr llotClr la thlr teblr raqf fr.on thoac 6ttra la Xrbla 5r7
beeat.lrc rst all ttrc rrlr !a croh rrnplc rcro ocanrrcil. Alro, fF.lhlJr
d.ed 1on6f,1na arc frralu|sit ln fablo 3.11 te eLr? r lar6e nnbc for
trc Scptmber nnplop

Per{.odloally tbroughout lrtr d.ntor and rprtng, largc upltrur
nlgretl,onr of t'hcm Jroun6 eclg talrea pilaee. Tlrc rbow rerglcr eo.a. tt6
rrroh nlgretroD.fl Catnr (tgtdr 6l) rcoord.s * rhoe,l of slerFc.lr fa th.
tetLato drlch peace{ a rtat{onarJr polnt for evrrr olgbt boum, Ihle
rboal rrr star lr"5 n rld. arrd 2.5 ,la &rpthr thlt bdt tlrbcrrm on

tblr rdwr lpeal ef vart rrrmlf itur{ng t*rc trltebatt rcuon, drloh rov't
uprtnoan apparotly {rdrffcreot to llibt ann Bryrtcal cbrtaol,or Onr

rcd,or ctt{rea rroelld an Augurt nigrati,sl dl.oh ren eonti,nronelgr fbr
tera. dayr ead fqrr nl6htr. Ihe ittrund.oru d ttrle rhocf rrilt Or5 - t I
d.ll snil 0'2! n ilmpr e'rd tbe rcrall tuXn*lrt@ rif d a gonttnrrour oor{.
Horcver, ruoh oolnoto{ rohoolr arc on\y rc& ln rn*r of rtra{y don
ttra$ gurent. tld.lar nlgrattone taho proc on a gaallor roah, tn
otbr rl,vrrl tboughout tha oeuatry.

Ihc opiato cmmly th,r$o4 uon6rt obrsmr m thr Uslbato
llvr, 1r that t$e rbeatr of glrrrccLr Ac not apgru mtll e polnt at
thr upatrcsn oi of tlrr crtuary, rpprodleto\y I h flru thr mutlrr
0H,ourlgr tlrc rrer Scr thr trancftlen ln bahsrtora ooqrFr 1r itrenatnre,l
cf thLrr porbapr ln thc annr of tldtel atrraor l.n thr d{Fr r or lm
mtru.yr

,|Dro follorla6 rrotfoa &clr dth tbr ncr{,oafoltf of ther
ntgrctlsrr Catstr rtrtlrttor lls thrr rprnatr loufirlf brvr D.G
ptaad at ry illrlprrlr

trn grptnbe f!?Or tb. tfthfnt In&rgtqf Eeett oamocil rrDffibntrl
fil'rhtry os 8rc lrthrto llrrr1 la raponrr to Erqucttr frcl Jegan fot
nrlpljhr of ll.vr 6lapclrl ltr nt& flgulcr for thr rmthr d Srptd*
slA Octobs hrr brl lra. rrnllablrr Fo plntr ocfufcr rffit porrtttrll
to eeteir glrrr.r*tr fbr Gpcrt enrlry f t?0 anil f 9?|, tut fD t97Z Ustt l
Ilotccr rrrt 3jentlfu rr 8r il. r.ohrttr b&obglrt to tbc grwp
Drnl'rpmt Seeti.o of lcttir lailnrtrl,o! ltilr hil ldndly soa.cntri tc
t lnorudon of hb ortoh catrr !!h&lerly, rr g. t. soo[ry
rrpraatlag thq Soollay & Gor LtC har rugpltot ilrtallr of frf\t algF
c.l ortcberr elro f}il thr hllato llyrr. Ecth thc llrbL4 IniDnSy
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Eo.ril rnit Boakott filrhril at ttrc rElbodr *tl.lt SooU^ryr.1 rltr nr I b
dleioslnoanr

Thore {rt.ty ortoho, togcthsr rltb relntlel.lp r{vlr hrlght a,D,L

rcs obarr itrstar ane gtvm Ln ttgr 5.16. Cat&el srr crplrrr{ as ki}ogralrn

d 6lacreclr oaugbt p€r dey. the nfnfalt ihta rQrc rrosallod et tbl
Pukekohe ltortterltumt Ruccrclr StetJ.err *tlc ttrr rlver hclibt octt frC
q entratlo tldr rcsorrlrr at fueiou brt&gc ( t"" Ftg' 2t1 td ) opcratcif

by tbe TlaLhato Valtcy Aut&orlf' the untts for thc r{vc brlgbt a,ur

rrlrtlvo ualuer, bared oa en epproudreta aean rea lstcl at Pert fd.btc
of 29rl lr

lbe onvl.rmtal factsra lnnrtltrt d tlft nrfcoor to tbl
glara-el lnvaelon, srs nor cxannncd., to ihtcrud.ar *trthcr eqr lafluaor
thr pcr{'oiltolfir of uprFcal d,grett'oa.

@
Unfortrrstctifr ao da[y ratcr tmpcrafurl rornfngr sil avai'lebb

for tb rgrpft^Bg rr€& ibrrLag tbe reelotr of ltgratlonr Hornrerr Backctt

(pcrtr oou.) foun0 that rutor teoperetrua rmr raarbab\r rtabl,o

ttrroughout tbc caeton 11 19'n. llbo r.angr f,rs rnf&-Arr$rct to ltosubc
ral l!.Og-t6.5eG, rod tbrEr Er no rpprr,'rrnt oeralatlm tlfft ga'bohc*

ALr tslDer&bs rrsctt! t:Foil hillrkahe lnnfsatr tf,st lugurt tr ttr oolitrt
nftth tn t'llllr eroe, but a xator tclnrafun sf ttcC furfng ttla nontb

Lr osnotdrured, adrquate nnd, 1hfiilal nst lnpcilt nl,SfetLonr

IAe
tt8r ).17 rhorE tbo tltla of ibf drm gl'elr-crl rtunrt filr

reos{.d by Eosk*t, tbl apFrodratr Imgtt sf, tbyltght tr lndloatrt
by th. nrnrlsc end nmrrt tLrre fsr luol0ant.

In oonbart to thc tmdtng 6falr*tlr, lfir normtr of €lr
plgmcrtrl gtrcctr an aot cnfto.d to tlhr hmn of lerbrar trn cf
the nor rresrdoi tn tlgr l.l7 rt$o cattruour fFil lrf to 6tyr anit e.ll
dtr:rttor eont{'qrtqG t"Bfo tL nf$t rboilo0 nrLrit |reffirrt rtth tlnrS

fa oatdcr rlro r.gor{ill eft r 3000 htlrrrr In ;cacnlr lort fltntf
crurooofl Sotrt rl.lldey lrt conttrntd rntll rhortly aftc 0r*{

Da.rllght l4grattou of clarr-eclr bew bru trrpentff notrt fc
tfic luroPcan col, orlr rorlcr (tfSr elf), Drrlic (tftSr rt6). trn{Lit'
obrursti.oar for thr Arcrt'orn orl rrc 6lva t[r Dqy (tl+t I 1). ntcaril 0f
d,5ntinr ln tb. mtuas{o ef, 0crun r{vmr uy frrch (tf5!r &OT)
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Itg.]rl6 Detly ootohre of glelr-oclr on tlhe tra{hEto ltwr. Iom
pharcr, relnfall aad rl.ver hclght are lnd.ieato0.

l970t ilate suppltcil by ttrbtng in0urtqr Bosrd,

1972Lt dats ruppllcd by C. T. So;llay of
tr. Soollay & Co. Ltd.

197?8t ilata cupplle0 by T. f. Bcskett of lettl,o
Ind.uatrl.er Ltd., Group Dcveloluont ScotLon.
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El'3 . 1.17 tlr of dry rhrn glerr-rrl il116an lfrf

rroordrd at tb. rttsIbotrrf selkrto Rlvcrl

19?2.

Date euppllod by T.1lT. Brokrtt.

tlhr apptillrrtr prr{,oda of darhnttr er.

lndtoatrd by thr thrr of runr{r end

nlatlt '
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tndloetr that glerertrr norr oa\y tn tb ar\y Frt of tbr lordagl
telfln6 ailvanbp of f;loeil tlilmr dtyll$t d.gratilonr ny tatr plrc
rbtr thr db tlib ldilrt rrly fn thr uoraingl

11ilm

8r ltital Rhrthnt

Ths td.rr of htgh rail lor ntor st tbe r8lbort for 0eyr m frtotr
nlgretionr ocourccd,, tlrl reseridl ln ltgr 1.17, llhrre tbm ru{r
oaloulrtrd, fro OBta on tl,erl nrby pnil,ottone for tbr lorrr ldhrto
RLvcr, rrr np'pltril by thr frltcto Yrllcy lnthodf.

trort d.6ratJ.onf rpptar to tab plra. oa thr rbb tid.r aftfreugh
the tno lon6ttt ttunrf oontlnurd t[rouCh r onplcb t{,riel rl{uens1
HorcYcr at tfic qElbodr tbf flood tfulr 1r orlgr tr4nlrmtril by e drsrnrit
ilomrtrcea fLfl end. e rcultlng lnorcen Ln nter lrrrlr t{o upt&n
rurtc ooeun rnd t&c uet'c her no nrurablr rrJ,fna sontrnt. hrtlrrrnorc,
thc r.oiLroc8 t'ldrf' alpll,tuir orblnr0 ;tth tJrr lrg dtmt of ulntroaa tdlrr,
unt tbst tbo rbb ttib nltrr forr elprclntrly 8l U,t . dtlr th. ftoo{
tl.ib tr onfy 1$ mum ln Ounttonr

lotbr thrD trhr rivrate6r of tlr rri[ucrrf Osnrtrren flr of tbr
filood tfd. lhrrr thr ilrrrrlr lnfe to d,Sratt alatnet thr lnsrrercn
flor of lhr &b tldrr Pcrbept tbr llsrrrld, {Lst r$r frt ilIr in
ertrnti.n6 thnrolvu rr L.P.J. Gh-Inan (pc"r. om.) obrcrrrd thrt l,n arrrr
of so cu.rrat tlp clr tro rfeaft {lepemril, an{ appaarrre to !trls chlur\y,
frsncr ln ra arrr of conrtant srurant thry rn rteaiffy uprtrrer, only e
frr mttnttr ftot thr bral. Th. t'dlgrd rtchm rlurtng f;Lood tl.elrt do

not nplrrat r Eorrr illrp*ren d3ratlo d.tlr n$rrqnnt lcr 6tl,o1at
f,Lrhl.ug, rr crtobtng r!.tm lrFr rrlrctrt rr ll.rrrr of rtrengr filot.

br tlilrl Clrolr
th. lnfflrmor cf, thr nathly hur cyctr n l,avrrtt6rtrit to

oltebl,fuh rry rf,fret i.t ny brvr on ttr tld.n6 of dgrrtlon, !!il l13.
t:15 lt orn b. nm thrt rlr hrgr rlgtrttmr teel sfrr. cond,rtatly
rcvcrrl, dayr rftrr a ftrl"l c !.r locr ltm tbrer lrti en rrnqon !r
lunrr untb h ltt. lrtEl tilo njw p31&r rrrr rfrn rltbln th. Ctolrr lbr
lrngc pcrk ooouf fsrr lqyr cft r tlbr nrr EDs, rElo ttr nUgr Fak
oef,u'rr appnorLrtrlr tha rrL t{^r rflrr {fta ftrL to$r

freD tJrt tt t r oonoruiro t}nt lrrr d,grrH,onr tabr plae s
rprtng tt dnrr oo.rtupontlng to tht acr sil ftf:l son l$ru. ft d.Cht
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tt6. J.lE lrlbte llrcr glerr-oel artlhm rlqrorrcl gtrr r p.rfcd
cf r lurr rsi[r

0r{dl of ilete u for DlE. 1.17.
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alro be rcareao{ t}rat l&e illffreut hd.ghto of thr Frakr ln&i,oatc that
lrrgc nlgrretl,ma ogour on tbc nrr rpm tJdm, rhl.oh ert tbr lerglf of
th. aprrLng tldaar BofcFonos to tbp eetual oatohoc ln Fl,t. 3116 shor

that rhlta tll,a n4r bc tnro of thc f97O oa'Lolrr, thc dlffcrcncar l& tho
1972 ortohca rcrc duo to tro ner @on nlgratlong but EIV me at f,tltt
Eo6r The abrmor of a nlgrrtlon at firll noon tn 0stober | 97? nr
probab\y ilur to an rbaasr of cllr; cl no f\rtber ntgratlont ro.'c

rooorda0 aftar t&tr ibtcr icrplto eontLnurd fitthht.
the dclay tn ttnr fla thr ilay of the ncr or ttrll Doon aniL lbc

nlgratloa ptk, 1r not uacrprotd. Pcalc oetohcr at tlbc ilonrtrur fl.ddas
rttc of Seollftb, rrt orlt or nont daye erl,lar tbn thoar narls ct t*rr
l'Elborr|| by Erobttr ?hlr tndLoater that lar6o-roalr Ettratfoo ir
rarrntl.ally e ootlnuoug pr\oo.ar" Ar both rerFlfnt rlter arc rao 8-lO b
uprtrcra ft@ th. eroa rilrore rohoolSng lr flrgt obecrv$ a smHqurat
tf$s lag dluo to lllrtsroe and thc apparrmt C.ollrr. tn nd.6ratLon rotivtfr
at nlght nulil hc aprotcd.

Thr lnorsaeril tlifd rbGso of rpln6 ti&m rccu to fo?fd. tDr
rtlnrlue to nil,gnato uprtruo for thorc glarroolr rld.oh hevo oorplctodl

ttrrlr brbartrurnl olrengcre Soul lnltial, upatrcan trananort nay tab pla@

on thc fiLosd til.alr but e non illnotril d.gfatlm oocurr En tbc ebb tt.il.
Ifiaerr

Tho upatmra ltdt, pmotrrtri by tS. shoel of plgnentai gl,cm-
oelr tr unlnof,Dr Tbr furloorulHU.ty of, the rl,vu benlc for ronnl
klhctrca aborr tbr rtxl.born !crn! {:trat eny neyfnntr ta t*d.r arlsa havr
not bea rooortr0. A nrplc of sff oelr fril fr f,ru*rte ool-lcotril o
tbe nLght of fl Ja,uarT 19711 oontaincd, r6c f 97O Clrae-sclrr thctlhrr
nlgllrrttoa Et nor ot bsr sonti,ruour to t$tr potnt er *rtbcr tbor
rolr ilErr rtLarlateil to now bgt th. ilrr€rp d3ret{ on of ailslsmat rrLr,
la nst loslne I bavr no rrcor{r of glrrr-o1 ul6rrtlonr tn tha lrthtf
tlwr oxtair nS btymal thr rrGr ef, ttilal lnfiLumm at lnahlnr

A pe;ltLve nlattorbil,p bctlrn rprl4 tililrr rn0 npatnc rLgrr€oar
of S!.r!c-erlr nr fand, b5r lanfur (tlr6r e5b) fe til ll.rrr lraq Bwlhcra
Irsl"aldr lbnurr, for (tlltr t0?)r fa ro.lt!{nt fiuthr lrtr fFn thr
ftto rltor, ffltna. thrt glrrr"crt I ruarf ootnoldri d.tb rpd.ng til.irs tB
Jroarr rhcn tfir totd nrnbo of Aterr-orl1 for tho lrfoo rer lmr ID
y.mr rilrn thr totrl nr ld6b, d.6rrtil,ons toolc pleor o botlr rprtns Ed,

BGap tl,rbar ftu tbmc rocultr rhr aoolrdbit tbat tha eotnnl nnrbcr of
glarrcclr tn tAr rrtrary dtb thr aeroobtcA f prctrrrrrf ott latcrrrotim,
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Gt r rlgattll'srnt fts1sry tn furtti.ettng a ui,gratflon. elur-ral,e of
l. .faqgr.*g$ ntgretc uprtrren et ntght on thc f,l'sod tfa. rith {rftd,t
rrfna on spdng ttd.cr tut 11ttl,o pswnsrt oa nFapg (ht$d lgjZt fZ'),

BatnfaLl

-

na{Bfall alats fsr ttre low Wa!,&ato rrea Fnqa obtalnrd, froc bot&
taluh (t6 fn ret of Puhabohr) andl Rr.hhohs. A omporrl,rm of thc rroor{r
rhowrdl thst looal Cltffcreaors wsne rlery an.ll and co thr nthc\ob dstr
tcng usrd at nlpltrartatlvt of the ltrlir nalafall rroor{ed rt Pubkoha
fer Septr$ut{otobc 19?0r +uil Augugt-iloTrsbsr 19'l1t Lr ohm t-u Flgr
I.'15: The pertoilr eadL a,mrrnt of rala arc ln geoit rgrmurnt rlt,h tbc
rl.vrr brtght, ahorn la tba fanr flgurrr

ClrrF..l eetclrce ehr no ilrflaltc oornlrtLon dtA nrtdEll rad ,

hcnor r{.ver bolthtr In l97Or hreqp rats olr 2lr ra0 A5 Sr,ptmbc fattc0 to
rtlnrletc ray nl.6rettoa, ar {ld ftrrt&pr heavy ratnfallr on 89 rs0 tO
Sopteubenl fre I tlrnr fron lr8 0etober lr et$tbutrblc to i;hr tlhl
oJr61c, afthou€b t&. r{vor rnr nmlng nll aborc nomal hsts[t onr thlr
perlorlr

Iho 1972 oetobm arc rlro bsttsr rqlafoc{ ty tJ-dal o3rclc ret&s
th.n nhf,aff eni ri,rr hrt6htr ar tho tto grptitbm d.6ratlono tc€k
plase d'lr t'bc rtrrr ttf dFoggLtrg bt tba 0et&cr n0.gnti,on rruaorA rr
tlo r{rcr nr r'hlng.

lhe lnoreagf0 eprcil of rntsr f,trr itrr{.ng fLooilt roulil rtop ls3r
ntgruttea S6 negotlatfnt cqy o?a rtratchra of tbr bgrk rtth ltr
oeoolatd, ltok of oorw and, rrtft f,lc, arch ar tbr rElbsrt. Ilgretd,ng
6larcrlr at tlrorc tbr r6rld !..k rcfirgr ln errrr of rres.i f,lcrr
rhca 1u3r n$lrr toul{ rccnrletrr llhtr rqrli rrpl,afs tec cbrwrtLoa
rl|r bf rgulr.I rhttabrt t liLrbrrms that largr f runrr of gfe;rlrrlr trb
Dfrof sut of pct'l.phrref rmp lnrlr rDrrlng a arbrtal!,4 f,Ioodr

fa tb lnrtrEe., tbl d:frct of ltr tltoo0 rould. bc r d.lrylry eo1
Eowrl lf ttrr rthilur to d.irrtr dndng rpr{.a6 tnd, prrloitr |r q*. t
tb fnorcrl ttaldl rqlfftl& r!.tb euodrtd lncrrrf tLrf. rtrDr
tbo rtrtng fiIsig-nt$f dCIt rbc Drerli. rn alllilmrf rttnlsrr It
xreb a rtinfur lcm eaqrr 1t lt nrhrC fgr tb ibrrruor of tAc tl&{I
oyclrl ln thr ort* figurrr prrmtrlr

t rrbtLoarH.p bltnc fib dllr&argr d lle&l'retm rnil th.
|atmdF of thc rerontr d{rrtil.a nr fermil, by lon (lft r t06) ruch
thit tb. gDcatffi tho tlldrrgr rert{r ia l&c rd,rsn, ttrc h!4!cr tb
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rrrcael totrl of glrurj;t6r llae, f,loocLr tonabd to ilrley d,gmtil.on,
erlno{ alV r-f thc rerooal totel of gtalrrrlr rur lorr

,8q+rv
Afthotgb 1o; ntrr tmpcrahlror dgbt havr s {rrhabtttng cflfoot oa

I'wadonr Do nrdr tapcratrroe mrt rroortrd ovcr tlrc oetoh pertoilr 61ven1
It ta not loon trcther a4r dtcrcalc ln retcr teapcraturr olrro6 by fiIood,-
ntore rorli br arrfflslcnt to drtey nt gretLon, but tt 1r thou$t thst thr
prlnry cffrot otr nroh a flood roulil br e 0llalrlng onr ituc to lnortracd
rater vrlooltyr

IlgFltil.nt llar-arlr arr not rnhlbtt d by ltcbt but laatfid rhor I
prtfrrcror for EovGBt arurrag dryllght bourur a furtbr prcfrrilDe. lr
ahom for nlgretLoa Our{.q tb cbb tLt phrr, aftborgh lt &oulil br
notr{ t&at tbla pharc ocould,cr tro-third.r of tlr ttilel r\rth1 A etroag
oorrcbtloa +'-r rtr bctlern tte tLilal Eyotr and, tbo gcr{.oilotty of
ntgretl.our; thl,e 1r tbo iburaant noLsttonrhtp brtmlrl glarrocl
d.gratlonr ard, enrtronmtrf ieotgrr.

Uafortuetr\r, f bsve n vrlr d.hrarodl g rJG up.trcrrt d.gretlon
of gl'a[-rsb. lepontr flron Pfrrmr rtp bevr donc ro tndl,oetr rB upftpog
aqr|tmt of ruoh ahtrtd.Htlon t$rt orlr d.ll rhnrrt tbilrd61 tn tqyfn.
to nagotLat rn cbrtaobr ntha thea tlw up, lt ttlr rtagr, ft, rrlr
.$f lFqrri m bt ottar ilrahntc f[rh, taorud^ug loqfl.aad rcbr ena
rlro by ntc ntr rnd blrtrr

SchocUaf b*rvtourr pmrllntrbfffF ao{ rdrtlrc cro of oap't6
r,nd' hlntltryr lkm 3l,err'.rrlr ttry errcpttblc to rrpld,tetil.o bgr nana
lrornt l/tert bmr lfea th. drrrfepoot of e pctatbfdy lglr rrpcrt rrubt
to Japan, rhrn X|l lcel"rud Brrr-crlr sr ura{ tegrttm d,th gla;r-1jlt
flPort il ftfl otbor cerntrhr, tc rupplmot ndnn[nj Jrprarg rtoo&r for
.r1 frrnlal. Cdlu.it uttl thlr lr e podlg tcsrl lnterrt l,a orl
f,rrdngs 1lo drtfr rlrcrt rII |IrtFrb crrr&t for rit&s vratnr
hr!| rsr tln tr tdlrtc llrrrr l rlrl drqrn rrfutr ttrt t? t5r
fl|hl'ry |ffrrt t! thfu trca cratd,nm rt r bf$ ltrrf cr tr labrLfSil,
teG tbl| rrlllrltnrl ilLt, br over*l$d aan tbr loorl rtrr firhrqt
dll ruflfrr rmortln3lgrj
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1.5 HlpI?A[ FnErnE|a,r8

Iavrettrgattmt tfrl rrn to .rr rhrtbor tDc tro rprotrr of
$crHrlr mor crtrbtl&.d ln |lorhprtlr, oooupfud fffiilrnt hebttrtf
rrril hmoo n&ror{ tatmrpoolfle rtctlmr.

trnfortnat ly. tt pr aot lnrrlbh to ruplt tbr lorr trtuerlar
eFlr $r rhotr{o f,frH.ag ilur to th. hl,$ ooa&rsttvltf of tbr trtrnr Erlr
tGf oqptnC fro thlr .r.r ty urf4 e bdpact at lor tldrr lrrrltr
llil sob f;trHng rffi tbgt lllfntrd rlrcrtfil,nr eorln br fornl
fatrdl"deffy fn Lril& beokrtarr lort ef tlrr rrlr rr,$, et rt4or yI
A III'IT fr DilIrmtltl'olr1 md, ttrr urllrrt rtegrr oollotrl, r11rr VI f 11 b"
Thrrr rrlr |r|nr not aonrt\y ffiaA |.a oergfotal,y rdAt rrpflf, tut r3.r
rraoeiatcil dtb !|lilf rtorr ad, roohrr ttm. orlr rnlr cellcctrd, ttla
th. rafD rtrrn !.trlfl but nlDilruC al!.ffl,cuftilrr rl|llorl tr rcrrotf,vrnar
of hrrd-nrttlng la thtr ltrfr. t'h ftr locfl,! llrrrrrla orEglt oan tlor
t$r rd.n ttrarltl am3 lrrfrr rooht.

Il'rctrl'c f,l'rLrng rerybr rnr StaLnrf fior rltrr o ad, ir prdor
to ncr ltrlarr no gler6rlrli Fr! f,eirit tn ary natf\y rary5r takj1 trpatneu
of rltr q ;H.oh lr tbr uprtr.mr llrLt of tlihl !.nfilnon. fo rbly eryr
bibttst tffint, rrlrcbt rrrnr cf nnj,fcr bbltrt rrsrr tl&r1, oil
t&r |rtabrl bFt nlsntt 'ltbr rrnltr af trrr mch nrplrr so abon la
IbbI| t.l$rr' Dlrtlnot hDltat |lf:firrtnr ur. rhol b.tilro tb rpcohl
d.th tb. rhortfrlar larrfcr'r,n| rn{t cad rtler mer, s{b lmrfilr ;rnf
lor|ll nrrrlrru b ltt alrr ltft t&rrt ttoh ruprc-trd, Inrgr lnrntr of
rtrhpd, rtr trl,r

Aa apc{,nt rr c|s. tr{ art ln b frborrtory te p trtbl. tbrf
pnrtfmuar ccrld, br &pllctillr l prr't|.ttu :r ndr ff.ob ofilt ba tu.d
to ecllantr bet& lrlrrr d e ft f Dcrpa r{urrfur Trrtccr mDrtmtu
tFr th.B Fl$ad' tn rlte trlfr ?c $oa'tfiln rn{, bn l,rad,lu glarrcolre
trhn t}tr ter rlrtel llo DreDrr rgn msly rnpbrl rurr pufla rr
t&r rgrrtnr rldcb nr lll l.ft b r ipfr€ r,rr for tro lnrrr fba
ul trD hrr irrDoo{ tbr rocr:r rcnrrU opad tc r$roancr $At
rfrrfy ni el'lor rqt rrb sporcC G rld,ry to fl;; &flt11'r lhr
part{'tto nr t&s placrd' ln t[,r eott of lhc trnL, 54 la; 1l,r t1la
Drth Gib nptnrrt uil rroert lo For qulcl fdmilflortio" ttr fc6.iu
;Fl prcvtarrU dtd r ltCbt d.ah If DlroIrC ttrm la r rel arutral rril
rolutlm. ItF|r trlrlr rFf ililr'Ld cet utrn0 roh rubrtrrtr ebsilrr lhtr
rrat lt rr lolrf|rFlr to nr ler d tla rab tdcre !c 11arc. rgEr btrr
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Table 5 11lr- Gltrcs-cel habltet preferenocEr

a Olegr-eela ool"leoteil froq tro bnbltet tyaer

tn tlrg Uakara Strsa.!.

b Rorults of rubrtratc sholoo apclnontr.
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tf

ihtc b tbtrr ihe hmty orh uref, ln ry trl.d mr bpt for a ntnr{ur
of a rark bcfon DrlnS ursd ega.ln. the nrarltt of tboEa nrbrtrub $otoc
trlr,lr crl glnn tn teblo trlb.br

lletthe rp;olca pncfrrnrd, raai to loor rtarr aa{ gravlle tb.
fr o|la foud' nrtlng elm6 trr nrjla of the ranil ano dilr sf ibe agrarl,rn
tmcil'atrfy eought ootstr auongrt ths roakl 6i1e t*rr per4tr'tlu w brlng
f.atro&recir fn tbc sccenil oholor tEC.d, ELy tt,vr rhonuilng (tfr) 136'
freal fD thc f,lna rdlr rnd tbrn had partfrfry squr6ro4 il6ry11 brttoa thl
uudl anal tJro nll of tbc tanh. Sunprl.rlndgrr thr fl,nr anrt by itrotf, rar
not attarotil'rr to rbrtfihla, .ltbnrlb fn thc f,dli, lnlry atrcr*flm art
fotrd tn abalfn nrdqy ttrlstr tlo*rr, ftoa sqrq:al IrrF rtorr ;;ur{r
pborn d'tb tht rillr t*r nraultfn3 rubrtratc Drsgri rcat attuaettn to
alortf,l'nl ttsa i[il ttmsr rnd gmmlr lhr fogf,lnr rhEred a lrcf35agr
for the atoms aod, grevrr tnroqbout rll of the H,alrr

llhrro neultr tsl rtrtlar to thoec fiot rlrctrl,o fl,rH.q rauplct
aad' rupporfi, tea obrrrotil.oa of apcolf,lo babltat frcilu.omr rt tbr lrtr
3l,eroel rtr3or

9.T r$m EUffiFE{sF TrPrruEr|
!lh! apeotfilo hrbltat gnfcuou dtbttd, hy both rpll,oa lcei to

eenelirrretLon sf rilrcthm tlvailn6 flsrrcrlr rottrr\r ra6ct a rtnen of
thdr dto{er or frotbir ttro rprltrt grolnrtlonr rdtrot rrnalr Druatr
fo &ntrtil.gnte tbl.r a rrrl.m d prrlrracr ffiFirl.rclrtr rrc.t oonilrortrlr lhr
d|| of bar spectrmtr mr te rbr*t (") rtbr prefmnorr of gLarr-
rrlr of bott rtrnclrr for tar{eru rtr t54rr1 anf (U) bthrulora. d a1'1y
rnd, latr rcrr@ lariltng 3trrFrlr to t]ri-rtr rnn anr*tcr

I t&rq'r-obaDalrl thctol epntur n| ooartnotrd, Srn 6l,ep.rlr Efrc.a la e oils chrfa hai tb qrH,o of cat*tn6 rlttrc of tr
uprtma sbdcrr fltc :r d3trsG{ tlto tbrr tro lattc ohrtg.r ffcn
tf, S I smtrlDFt lhr rrtr d fitil :r Frt'oU.{ lf o rurrtrtlr
al.q.

Istrffas $rrrrrLr tlr tb lllrre St$Er ru\r urci la tt
cprlntrr tc thr ltrlt rrrl,cr of, H^c.Ir lwofvfa3 prfen31r of bclb
r1m{rr cf |rl for lrt''onr lriro 6' lai[43ttrr glrpcrlr rrrrr bp1 f!
hb*l tbcrn ntlr fcr r dallr rf, h dqyr 3al.or to u$. In tt ;1nd
rrrLcr of trldt twtfYfl3 lhor'tf,tnr sqt tt6r rrlr tlcr u31 ta trtrlr
f.u"ofvlaG nrilBtr rr$l eocllntil.nil, to a p/n drfun d
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tbr.blatc arn bDt |.n tfilr nt t f,sr tm ilrya bdolr b.fne tlrtr0r A

nSr of fnrrnbg glrn llr nngbt m 15 ltovobc l97tr rlnl bPt fs
rr'dlar ntrrl but rrrr tmtr0 ibr fbfbrln8 iLr0rr lor ocrycrllol rrlg
r.rfor lnriafng 6$rrrrlr orptunl cs 27 Au6tat 1975 rE! nmrt A r'{ltler:ry.

Ia t&c;c H,rlr b"olvtlg bct& apcofur, thr lonffl,nr f.il ry.il
l,l,eht Cnh d,lh nmtml ri rotutlo1 to oahlr qplcl rmoCpttimr fhrl
rrta!.nrd, e illotlnot o,olo"rat{m for uD to e rr&r ?ro cotrsl trlrlr ilt$t
ann ;lth dyGA rd tnlyrd fmef;fnr rnil &orri ae 0Lffurncr !a bdarlow
b.ho th! tno ttetrre

Ic crch trl,rl, tm orlr rtnl Dlrcc{ ln t$t oerua thrnbor. Srlr
rllr rlrr rtthor rLL of cra apootlra c ftrr of raob rprobr. thr r,lpantrr
rer t$o ldt In a nhotogrrnhlo ile*iFor for filvr d,mtrrl rftc rhtoh tLr
lt nr larpcetril anrl thr u$rrr f rll *loh brd, ntd, bto rt tbm
uprtrru chatrc rreor{r'i,. lll refr rut! tlha rurd rad nrr rolr
btl.o0uc.A for l rqltttil,oa of ih. rlrf tillL Srrrnt ruoh trl,rlr rnr
hLd. for ca$ ntcr trp. trlte0r If lt nrl Deo.s!.r!r b ur thr ur rrlr
agrlnr tbcy rsc al;yr bft for r dldrn of m bour beicltr bd.rl3 trrtrd
e rromt ti.rr

fbtc rarplrr rcrr trIG tlc leorl ftrrur rnd, r'!'rurr lhrrr
rrfirr lrtaru Strnn ffep15r VaIlry Etrnn, lou$ Xr*lr{ 8tilu (fafffnC*en
iErtrtot) I lr{hram l,tvrr rnn rrb&r 8tE.rE (mffuer Clrtr.l,ot) r lcorl
tepnte .sd, rao.{rt$ of, nrteur itlutlonr l.utr rlrs tmtrir ff
tapmrtrrer of thr Hqflcr to br srfd rutoC b5r rrr then lo0. ter
ntrr raf l.ft to *rad uatf,L trgcrttrcr brA .qurlL.d. lrl*trt rrtr
rcr hrpt rantr{, but tf aot uma dtlf.a r dry of rol.botlo lt nr illror{rilr

Rcarltr rsr ftrn tr tablc JrlSr In t.lrtr tablc, I drt
t&r nrtc d firlr tcr rl& lhciorr *lfc tb. nn gfvro 1r tbo totrl
nr$e of rrnlatr for ttr rpolcr lniicatod,r Elnrs tr lr|,al ("), tS fr
olrn t trd!,artrr th.t fln r tctrl cf f,m Helr (a . b)r 'to rbrttll.ar
rml tnto l&r ugrtrnr dnbrr omtrbfnC lrb,n StFn ntnr

Ia tbt flrrt tt f of tlrlrr lEmtvfag Dot[ r'pdcrp nrnrltr
!r't |orrel$ ddfrr (r1c. Slr lrllrrro)r &r boih a1nril,u prfirnll,
Irtrrr lt$rrl rtc tc tillb frrttL rrt ?r lrltltrr ttili,a fo cil.tlbc
r+lhnnr tlrrr o flrygr ?ettq7, tlrfiuFnf mi}rrr r'nrr prftrrrd, to
bD'iltr; f,mrrrl lrnltr fra lrtrn 8ts.m t'th lbW VaUry rfir lf
lrtcrrt m tbey dril ttrt lrcgffrr lrel, tt hvr r rlltbt frennnor tcr
FrnDg Vrl.tq rrtc rhfff lbcrtfln rhcnl tDo ogndtr lrrfmcs
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lhcm lattc rrarltr ff. tcrtcil fc rtatilrtiloel d4nlffolaor !r
lcrnr of e thnrrray anelyrlr of vrr'l.rnoc aftrr t*rr rtheil gtvrn !y
Snrirsc (ttf6). Suoh e tcrt rooflloitetm rllffrrnsrr botto {lro rpcoctgl
rusociltvr tertrr end. bctrrn thc tto &erbctr tto rt6ntf,tseat dLffcrroocf
t3.|r fqmd, at thl # tmt for dlffrmuoer la rproba n$.trr dthf^a th.
olndct or brtrrs tlrr ota&efr

lhs rcmd rcr'l,tr of trLrh fuwelvrd, *'ctfitn glrtr-rlt ootgl,
ur{ng t&o taat ntrr tSaprr ar aboru f^Bolrrlilry lc.prltfrr Alafn rrtrrotril
rertrltr an gtru ln Tablc lrllrd-h1 trcrh trrnFur Vellcy Stll.u ntur
rle| pr.fcrmd to tolf rtcr tlror iho !ffi. tta.ru osltrotrt flrr ilryr
pr{or to uac (f). f,leehpntc tlm e4r atnre nl In.rfo.r.al to tap-:tc,
anil ltrll rtilnstb on dllutr{ ropnter Evur te. ftfrhly lrrndfns d,rrF
|tlr oollaotcil sn 15 Forubor shstd, no pcfuraor fb! rGr'rrt6 (g).

florwcr, *rcn fcr';rtm nr teltart d.th rtlutel rrer.nter Qf/a
talf-dtf) r ra lntcrcrttng obr*retf,u nr ndrr If artnnl rtrrerntu.
ru uuc0 to iHlutc tlre rcerptro (a) tlhc grnaror}1 pnrfl11.14 156 41f$td
Ftrr; 1f, ctthor tap or &latlllcdl-rate rer rrroil to itlntr tro rrc-iltc,
(o) 'ttrcn tbr cl'erp6s!1 DrcfGT.il th. rt-nrbrr elttou6! thlr plsa.rnot
rel not ftFGG.

fb rarly srtrm tnvedtng jlerrcolr frr tngnrt lg7,'.t rbml, r
rlrted prcfrrruoo fbr r.rrnrtc rhlsh oontfrltr dti tb bdsttonr of lrtr
tcatoo gtaprclr (C).

Ihr rEsultr tnitlortr t&rt glarr-.€1g arc orpblc of ull.nS ilrftd,tt
&otcae bttm ntc fu[nr, nrcnrnblr berc0 or ea olfaotory pryrnr to
rorf fretor ln thr rtor ltrlf, fhr noruotr d iDr rrlr an not dryftr
&|. to cr'!.otatf,s rn'il lrelFrfr alrlart e f,lsr of ntrrr ar illflftrutrr la
obol,sc rr.l oonrtrtrnt. lbol r trtrl urlng UDEiltr oly *l_oh ;l loom
to br corylrtaly uattrrettr.r poamca !3 rctmltrr

lho coutr ollbotcy trlf. d thr frrrbrtr rol tr nLI bm1
arttrourb lt 1l lem nrumnrd 1r ymg rrrr (rrtor rSEl f Gm) r Erra rol
Td.chaa (t gt7) oekufrtri {tat yrra3 rrfr roalil nrtrot ea otorFnrr urbebrr
at a oumtratlon cgelvalat to onr or h roleqrlea l^u tbr nlgal E'6E[.
0n thl.s ba|b t't man nllt d.tht! tbo orp$I$tler of e glapocl at rr
rburt tc trlrd| fFftbp*trr tc rolrot *,fsh bolf of rat* lt mtcr 1!rr
thoro ln tbe vtd$il.tti
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Ia thr H'elr oqiluetriL b bvrattgrtr ihfu1 rtrr nr trh3 f1'gr
tt$rar ilorr pepeti.oar of both rlnclrr d BIf rclr ruqr Inonr IB
;omf tmrr hfrb gtr.rn lt e &orttLn bbltrt ttl,r grth frrod
8l$r.r rnd. Irll+rnr l!,rrr en foqfln ntlrrr lahn od Hrpp Yrl,lff
Etrrru havc d,ra' ppuletfolr rftiar6b &ortflnr Fcdd,Htrr Eorrrrr,
ilm letrhe Etr.r rrtm nr ttrtr{ dth retbr llrrrl both r1nrl6
lhon{ r profenee for f,d.rrbr lttr. lhk+'.a gt$u nr pcf,rrrrri b5r

botb qrotor to 8rS f,rrorl Strrur ran rlnrd, ilLf,?rnolrr ln rrnd,t
fril tlrtrllr |r|d flrPIV Vallry Strnl| rBtr not |trtirtLorll.y d.gnif,loratr
llhrrs no Prtoof nr obtltaad, fs tbr SpotAotr ttat fnrrnlng 3lgr.ertf
o'f both rprclca 1m-ael"ret rtrnr rtcr rrocrl.tns to to elarr of, hrmi
nt8' thl.r |r ln oontrrart to th. Irortl rLtnatl,on tn t&r dl| rr lryIhl
.be"i, tral rdJaornt rtrraar of llffrrm0 rubrtrrb enA nta. 6r1p h6r
qtrtb diffrrrat froncltlou of botf, r1nd,el. Acodfngf3r tr ffpothrrt r
1r nct rlJrrtri Dnrt rrthc tt tr ng6otal thrt tbr trycrtrntrl rctbod
rqy aot hrrr lro mflLact rnoqb to &ryIlortr th nrtrnl rltnrttonr
hhrp otb 3[rrtoal tlotorrl orytur ontmt frr 6rql5, rrtr rT.cr.5t
ln rng rltttLmr

ltt Srpctbrrlr hrl bro nroporril by Baotrrtlcr (tgtzt 16')r bt
3larFrclr nbrra to tht rlrn ltd.s prrntt l:lvtd b. lhla brhlrlotu'
to|tl0 rrgfar en hlrrlLlry olflctory rtfiFlr fb d;pu616or m slfrets7l
Sl'fill tbr tb trt-rt rtf$tr of, Erlrdst i au.rLrnet rrlr bu lnn
dnnrlnt d by'ltuob (tg?or ftS) hrt lilrdt a lrctr tr not bfir
ilmrtrrtrn tn rrrtlnbro

fy arrffnl ult 6r tUrtr tutr a rhorClar, lt nr plrlbb
to lara Dlll. rbout ttr rttrrctlon d firrhr'-tff to 3lrm-rlr. tr
frrntc lllutrt tlth rithrr tlD or i[r{Ulrr1.':tr. F31le 16r rttrroililrrr
tbn D||rl rmrlr,tml ltr r$rgttm tr rt rrrlgr dn to r trqllr la
relLd'trr tur{brq tb ettrrotilrr mlrtuo. sl Dr artrtr., t! rrll ncuntr
u * rM |.Filrt r Dsril.l Dtr rttrrot$r thr|r ftlf rt'lfth
r|}ntrr tbo nrbrtrar ;rrAef\y llm ltr rtbroiil,c lf ratg, 11 1arl
rtruUr3 for qy prrlonr

lbrr ttnt!,arr ur ri,rllrr to tbcrr sr erartrLcr (U3t) ,qr|
rttrr (tg6g) *o brrrttrr*n tfr rttrrrtt6 of 1;rr&rtal ttFr to clrr
rr'lr of &-fG[l! rlilr-llltslb' lcth ntborr ooarlnld, tbet tbr
rtbrotllr nbrtnlr rr nst rllrtd to rel|,d,Srp cerll, br rur{ ryl r
cbrrcoel fitt$ eli rr lrcoqnrr{ dth rtcrr3le
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ll.odlt, t&t illffrroot la rupmr of ruly eaal lrtr reron
glam-rclr to ttorhFnt r, tr of lntcrort. Ihct rertr rorron glerrlr
rrr not mttYrly rttrrotril to frrrhrntan 1r ln qnlrnt ultL tb.
brhatlorrnl nrponrr to tidt filw errvfrufy neto0 - mdr colr lnrdr a
t&r fiIood tld.r Std.lrrlyr D..Iltr (lg$r ltZ, fomil tbrt "trerly r${.nil,
rltrrr rbm ro trattrnoy to rl1lltr lnto *lrrbrtrrr tbly Jtrn trt to
.rcrBc *ra tbry 3ot ln ltr. Corrrm\trr, Irtcr ln lrrron, llrrdoa tabr
Plaor alrLnrt tht Sb tl.d. eld, nroh rrlr rhor e lrefu.mm for frrrrbpilt r.

tlb brhrrlrur tlpllcr thrt cr\y tn tL. rarron, twrrlon of,

ftlrb--t|n 1r ucatil,rl$r a pul,rr Daoosff ar rn ra0 nnrlt of traarprrt
tt the filooC ttd.. Pcthrpr t&r illrctoi lorr&t fnlg1t tlbr crn.rut ty tbr
lu5urt 3lurrb ln t&r apcLratt rrl rB avodibor rcotl,on to trocln
l!il th. ftrlfhtrr laf,Lnocr; nthm fba srl,ctrtton tnto r ctlrrrnt.
ttlr btt r lehrrtar lt oorfilrrd, tyrnoef of e CfuFrrl *toh hp
ttad|r6mr r brhrvlounl chra3r ar outllncd b a lrrr{anr reotlm. lbc
lorr perrcrntato of totcr reruutr (td) tn tdrl (r) ln rontnut to ?S
fc trl,rl ( d ry br rntr oltlrr of thlrr

lhr peblrr rudnr of frr crly rarror jlcm-oclr crrttril llto
ttt&-nt|r, rcnfa thrrr So apsl,nataf crlilrnor pctntr to ra
ero[0racr lrrotl,on oilublfdlnt rqr rrtf,rr rttfrgtls. Iho rrlima lor
thlr 3lrrr-rlr rntnlag ln ortner'l,nr c$tu tr laryr\r ctrrnrtr1ltid
u !t n not pomlDlr to plroo r nt l|chg uDrtn r to fil.t ;rt6
rovl,Eg fio tbc crtury Lnto i[r rat. Eorrc, tf Smr cr\r rrrol
glrurmlr ilt0 mut broh lato lD. mr rath* t&an rnfl b ttr ;rineqrl
tb.n I't nulil b. qrotrrl tbat lrrF nscr of p{imtd 3lap1;tr nrlil
br crqlt |lrU ln rrrrm g thr lbrrg. Nrltf,rr rU m ortohu
at nl1bt nm t[$lq edn3 tt. drf tt rn If and rrgrrtr *ltrlei,tar
ioitortrd thrt ttrfu f,r ror lrtbce tt tr lmbrbh trt il& 1[r
oeryrudrr !f rrrfufaf ll tb. Dar reffr criild,n cnrrr rnil m4fttd.ng
t[.L! lilrld,Um to tlrO.atGr

Uallb th. rryslrrltrr romatr ln t[o d,L{ rn nct l}or
.rlbtta to fbnf drltth frrlb"iltc. ht to Errhtrb rtrrr It rurli
frrt ltrt tbr ollmcr Srtrnor prculLr to fir&Frtr grrau rsf
rttr||fir to $on rrlr ttob brlr cerylrtrl ttJfs b.brlourrrl trnrl€o.
tbrnrfotrr, fa ..rfy rrror jtrrrlill tb. ettrmtLou tr rrfflelat for l[r
tc ruln ln mtnrrlar rsler S,lr ry t}rrbrtrr olnr nrlt Lr
|GrrpadatLt alllrrtdr bnt thry bvr no lrrl.n tc atar ftU fbrrh.mtrr
rhm tra oleu!;uli lr nn lomtrrfrlo
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t.E trFFq+rgtr l!}r-+rsgr EErmr
;bm glamrl llrdtg et tlrher.l s atsta drn tb eir

eoollntil.!.d o?.r a tbrof iby p*tod,, te Drrrr fnr&rntrr et |toe.
G.

lmt

tqcebrr :r t*lcr 8-5og, lt rr oftrn Clftl.qrlt tc ilrott glrrr-mlr
frn thr nrt. upoa ufttnt tb. nrt flu t&r rtcr tftr nrilin drop r!
trpcaturc ornrrd, tfir rrla to brcnr bthr.rglo, m{ tb nt het, to be
rl4erer\y $e.hm to ruow ths. Oaoc pLaoril lrl rtcr tlrs tLr rtrnn
thmr rolr rhslre ne ill rf,lmta and rruuil norul rctfv!.fr Hwrrr,
lf fu EII tllrD of nto ootatnrae tf,r rcll nr rllo;i tc rtenl,,
thr tlryaatnn of, ttrr ntc neptC$ lroprl te tbrt of &r eb1 end, tba
celr e3rtn bcoen l"nrctlvrr ldiltloa of tt rh rtrwntrn rorli rrr{tr
thr crla, rnil m ilid tf I rrnrlt of nrob trpcaturr fiLrrotntil,orr

lhl Sllit' of both rprolor of glarrrot to nrrlvr nCim
t ryrrleturr oh+3r1 p1 rtuiltr{ rrpntrotrl,grr lrr& jlrpcrl,r

orlr of rcb tProtrr t n thm rer0 and, pleerC efil.w lnto oontelnrr
at vrrLoue trgrrrtunrl. lelnrcbru nr. rcosatd, jrifhfueffV 6 r
mntlnucu rofordlr. U urfnt rtrrrDath ryrtmr of hrt tranrtfr,
tngottrrrr osrtd b. coatroll.{ to ;tthb ! o.5uGe f,ourlyr Sr*letioar
rrr rd. for tho flrrt deht bmrtS lh.Faftr., 6rlV ch.ob nFl ndr
for tlrr lb fryt th. Hrb r$l FlDl lhr nrbc of, drrn rrlr nr ncortrl'
rttb thf Drillt of it rtb trhG u tbr cmrtt o cf hrer'lDrto

thr rea rrelum of trhr trryrntmr urr{ urrr, 8.0o, lr8o, TrSe ,
9.9or 20.f or 2!.bor t.f ,Z9.trcc, bnrltr rrr nnr.l,r.t b trttr I.16.

At e.OcC, rll mtr nrfiforl{ rlolcat tnrrr frdfrt 5r t&ry
rso Dfrod ta ttr nttrr Ylo&nt rh*ln3 :f roootFBlen $r ontor4|'ur
of tbr to{Jr, dth tbt brd tbrurt bach rt e Srsp rlltb rad tb tr,pr rt a
rr{4. AftF ro?crl d,nrtrr tbr cdr rrlrn{ rnd, rtsr[btrnat I l1tj1rl
but mr ltfll lnbll,r. 6oarldrnblo nrcu rrr ctruilrt, flil tb glllrr
tb bd! brcelr net{,or$ly cptqur, rli&nrsh tb b.r* oEtiml to b1rt
rlcdlrr A frr labourd, rrLd.q [rtrutr rr Di. pcl,dllc]fry !f rct
e|lr; but thrn fiur ehtr 0f rtort &nt[t, 0n t[r tU,d |ry, tho
rhctfilnr lld, folln{ th. uat qf bt th. rrtvlas lhrr*frln. 0n tbr
f,fftb &V t;o lnrflnr lt..[ ant tbr furttr tm |1$l tbr follfilr16 d{r

lhr tryrrtFrr $o.f rr lrlr rrr'rfr rt l"fGr rnL u\r or
rbrtfrla rbcnn trrorr, elfhot4b tb othm nlr Ff aotforbfy lfutrrrrd.
0a th. rrrut dff, tno lbertflat rnd, u l"stfll iloil u tbr rlibtf Aeg

m. rhortfln lnn tlrl loqflnr llri, fol"lor{ g tb rnffinr rbortfii.a
on tbr d.!tL lrt.
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lrttron trqrratrrcr of T ri,o-ill"bog no 0rrt*rr ettr{Dutrblr to
tqmatrrl rffrotr ccu$,r tirnvlrl rt 8.6.fr erl lmgftlr Alr|{ frltl
rt tg.for rll mlr itl.i. lt tibll trperctnrr, rrlr trt.r fipareot{lrr
dth thr nrrpl,ratory rttr rmcnfnC ttl} novarntr per d.Ert , coryerea dtb
5O nrmtr pcr trtt'b rt f !cG.

lbr rrsltr Laillortrl thet botfi rlrolcr ootrtdl dtbtrnn a dlsrot
tapoahrr ebanp or tScC file. en enblot d f ttr d.th no apper{Bt t1l
ef,flotrr llomtrr, r oheato ef lttoO or !rutrn nr fltdt tbr df leagf,tnrr
t ilrop of 'fto0 alro lrlftr{ tnc rlnrtfilnr, but tbt rcrr rblo tc tolrretr
tb rqdvalot rtaor 0rrnll tt rpprer.ril thet &ertfilu dmr-oelr nm
srl tolcrat of tbr tacaarfl brpa.rltnu thto nrt fmfflnr, but ao
llLf,:frmotr la nrrfrel rrter ti,ere fsarl at thr tllorrrrll, tqlurbrjr
unfcrtnrtrry boh of tira ran rtr'trl dril not *tteil tbr rf,frct d
roelhe8rtim to strrrr cf tilgrnahr, to t rtrlld. gmh a rtn{y
;sile brvr Cro rorc rufqfUf rrurltr rr tcpa.etun &rnjrr rnsounturd,
by Clerp6ta ua{cn neiurrt oooilti.oar, rou&l bc arlltrrL

t.9 llnFrqfl ot 4n !,lrl4rHlprJrr|HlrE

0oartdrneblt dTort trr nir to obteln a dlr oonrrntr ef gler
trr.l anplrr tto fhrqrlbeut frr !*lrat r.ad, offrhor lrlnerr In rdll'ttn
to bttrnr rDO lnrrenel nqtnrtr to tatrrrrtril, pruolf, 6l,t brtt flrtraro
and proourortl a otrslrr nf rat to rU il&r.l,ct lrrprtfgrr Dcrpftr
rry lrd.rrr of erdlhsrc, frr rrryrm rlFf otarar$

$erylct ;itrr nrsu'lrf alilr, rftr,fh&Itd la U rm
pvlonrU abfslb.t. tcr florc or trrtar.t ntclrl" omvrrrlu f,aatcru
ffir o.lanlstrl to ocnrt ffi te tbc rlryrodntr llvr nlsorr

tc erlarlctr t$r .Cflot o? # fonltn (folrlirlln rafutfs)
cE th. fraC$ rui, lrfght of 3frrrultl tb. ftllcr|rrg b|,rf :r ila, ff.or
r lrtr reryh cf rnrrrtbtil,rd 3lrrrporh ta nr mtrctrt *3f lnmlblq
flr rrfb Orf n r.oetb |Filp nprnbfu lhlr llur r ?ctrr G n
ryrotmr tlr ti6'5.t rf !,lw fq P eail nlfbtr rpt lf.a r.rocrtrl
rnt th. trelor ttm prmrwrfu lhry Fr msrrl at noh tnffilr
'al til prrlltljr cfra3lr lr ffi fiil tb fitCrrf rrf oe1orilrtd.
lrrnltr rrr dn |r Srbl,. !.f7rrr

Afthct{l thcf nt 3 trnntgr fc tb lrngn qnor'rar tc 1j Drf
atft|taf tbrn rnUlr rynd^mr, lbr nrondn3 to lfru trluro; tf
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rrlrtlrr dlf:funnoo! rlritl not d3ntrfilcnt, of, ro rll d.mt trr trratdl
trllfbilryr Th.lr rcaat tbat for leagtfu pmrorvrd rupbr nnlfirc d,tH.a
four mtbl of teptun nrl bft r.tnlhrtd, hrt for rerg1oa l.ft fer logg,
t[tn thLrr O'l E nr atld,rrl to rll obrrnrttmr. ,lfbt ntSbtr &or{
oonrldraDly roro var{rt'l'oa eocmtla3 to ho6th of gr6rlretil,cn, Eon7.,l
er thc nantet of illl'ifenocr ln mlgbtr rsr ro ler1'ol, !,t ;rr nst frlt
tht llvr ;ctfbtr cold br ealcnrlit A rltb lroh Ff,ffuHflty, nrt nd,ght
rrr net oenrtilcmi, ln arbrqrrrnt o{Darlggt of eaqpbr.

fooib (tfU 99) alro mduotril ftrulln pnrrrret1on apcrfmtt
m 6lrro+..l,a1 anA f,ornd, a lrorrar ln raan lmtfi of Zr1fr but o lasrrarr
ln nn ;rt6ht 6 15.4 aftr tbr.. lryt ID td forrrltar A r*{cr of
trtalr oonduotrtl ty Bcr (tgtgr 8l) jrT. e rc&rotdo ln na lmsth b !i['r-
crt'r eftc' tro rchr of l.* b S fmrllrrl, rni gr# ln r S obtt'o3
etoohol llron M oonomtrrtilo, ttrr c rriluoti.oa |a rcatt of 6.*
ra3rrtlllr of rtrragttrr g{ltlar trotr to ry m obrmstlmr !lr! fruld
by Ferbr (f 96t) for rcenrrrotr of reln nltr nn fl.a3rrl,lnp pnrern{
ln 5.# fornrtne Aftrr ,rob{o rlryar lrn|th hao rhrlnls ta gq of LLvo rmcth
illa nl6ht hnrerrci fe l-2 lqyr but tha Orsrcntd at e itrroal)1j6*:r
rr,ta.

Ar ho from rrpl.r llnr alrc cDtalnd,, e ftrtbr trlrl :r
coammd' to Ortrrrl'nr Is6th rril lrd,Gbt drn6rr ln t1'o116 3trrr.rlr.
!h r'nrrthrtl'fd, |rlr tl'f nl6brt rul unrr.t|' fuo pleern 1g rqnntr
pl,artl,o bagar lhcrr rl Ffro.{ ln a neU.Curtc od, rtonrC rt .130.
PcrtoallalJgr thry nF! rerr{r tbnl, el4 rrrnpir Sr rnrltr, Trbh
!.f 7.b rhor thst ust OFtnlry b lmatt ooeurni rdthb th. f,trrt ah'r,
r"r$ou3[ rrdrLt rcrr nr tnrognulr orrr b D.doc of cbrnrtlonf
It rff qmt.lmrr tbe niGlt lorr nr H,6br IH.r tr tl prt dm to S.
on3nlr{ rtb ua,oh brear iLtr.hoa tFil tgl bolt, b6t, rrar,' tc
le|rtlon of thr ob trbnedrt lCrfa ooarg"lal rd6;tf ill5l lleblr
te b. tee lurclrtr to rilrlt ftrfur coarlimrttme

Dcfo$ cldirfry t0r r,tnff,&raor af, b vr3lrg,c li ;an .rr'f.
f.lGilhr fiil thnnebott tbr carrtryr tm rddiiorl llotor'r nrt br
brrr€'grtr0' Ihffr rn tb rrlrmrl rai r'qt-I ilEtrg,onr la rtrrr

Ihe raa rlt| of I'nvrltq rd rl4rriln3 Slrrr11lr Lc1ja3,
tbronclout lhr r|3n of rlrlrlllc lhfu |rcffr oanarl rt cafy ln lrSlb
rnd' nftbtr but alrs ln tb rrlrtl,mrH,D rf thrtr tm vrrrlAhr, cgr'ot
Ir condltl,gr
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At only totrl rargh rrlgbtr al'l, not f-odlrll[laf n16!tr rnt
rrocilrd, tlrr sonll,tloa faotor, f,, tree bra oalqufotail, fil tbr naa
rrryIr Dnffianmt udng thr a$r lrr ar c4rlrtrif ln e lnwlour rod'm.
Arad.4 gl,arr-rcla oororpeod to thlr lrr, th ecdr tlm relurr
oelslatre provldr r urrltl rrlotl.vr Lnicl for oqnr'Lren orf Hnfle1

Thr lrn lmtffy lcngttt, rclgbt aad, oonilltlo of tbr 19n and f 972
IrLara glaarrcd ertohm en dvrn ln lrblo ).18r 81d.1rr fl,gunr for
rlgrlatLn6 lcthrto Slme-erlr erN rca LD Trbb ,r1t. !!hl lrhre lrtr
hiloto that tfir phrnamn of tbr nronrl ilooU'rr tn rtro ir r 3rnAraf
pnooru, r:ltb no arilila aoorla.rtlonr

A rldllr rcuonrl rfur dcollnr baa prgvtonr$ brrn reportril fs t&r
glurrcla of ArS!I}g. Ieaalrlratr rceott d by Jcbenrc (l905r 8)
rlror a rU;*fcrcaot b avrrlgl l.nSth ebout 0.5 or bctnc rullr rnil tefi
errlva.la. rfrpoay (tgzgt tgO) pnratril fmgth rd ntcbt drtr tbr
glau-cclr erz{vlnt rt EoloSet 1r hrpt ovfr e filrr nth per{oC. Iran
velula of both rearnmtr ilrcrcrrrd t$ro4bqrt thlt prrlodr If oonar tlm
lr oaloulrtdl ttu tblr ibtrr I nronrl ilorfbr 1r elro rrtdmt.

ln atmrtvr rrl,rl of tb rlrr of 3lrtpjrl1 lrl lorthca,
rrtrru rud, reuttrcrn hrupr nr rdr by Stsnrbbrry (tfZf). fir oonoLufu{
that thr tcrreael CrslLnr La rlrr :r ilrn to thc &lltty ef firtrr grorfn3
rnil hoor 1rr1rr lerrrr to &ot Enr r.ttyltr iturtag tbalr d,Crratlon aai!,

ro rrtLvt at thdr ilmttnetl,o bdem trtlop lor ntf,rr lemrr Alrop
rrrltc brttrrr rry cpriraor b.tto csrdltl,or for rrnr{b eudns th.rt
ftmt frl rnthr of llfir

llth.uah thm crplrutlor en nttrfirotory fcr tbr Orcrr tl
frrytb rnd, ti3htr tbt llo aot rdr$Et fy c*ilrln ttr |rm4 ia
lnilLtdon. In tht lrgtecrpbrlur, lt b rorrcrDh to urrn tht nd6ht
1r Arpolnt m lm3thn rnd rnrll tlrr rqrlil br rrnrlrmtt0 by I
pnpettonel lrersrr ln botbr rttb 1161r I ao illffiruor tD cm4ttl,onr
fry ruob illf,:frruor nuld aot br of b clrr obrm{ crc tbr nrm
of lnwlonr Sc.r th codltloa of rhortfilnr fi.llr W Z# uf f.ryf\tu tf
tqf. !b. cqnrrblt lrollar fcr @ aolsulstrl ftrl thl lrte of
m.rymry (tntr tr) Lt #,

lttr prmmr of rtasrpboatr tincr frytcoryLrf,ul to dr.F..l, fr
roccqul|l b5r lnttLo urgbcloftlrl fhujm, |n*fu|lnt srm,ll, rbr&bgfr
thr Dhrdorf dlrngrr tc|rttrc ;tth ttrt! lf,olcateel d|nfffous., srl
iltmnru{ by FFr (tgrt). rrnrl,u (rgt5r g,ts) lrltrrtrt tbrt tlr
DrydFf &trrL*rtto iurfq rtrrrqhorlr tr Fotnrfrtrr utfl tDr
;t$r-orlr rlr€b {trrh.ntr rrril, rrrlr *brlla3r !o trbtr leo br rliai
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tablE ].18 F+lrera Stroan 6laco-eale, 1971 rDil 1972.

Iean nonthly lan5tb, retght rnd ssndJ.tdu.

Rcgrrlta of t-tcrtr ?or thc m$ ronth tn ntooarrlve

ycars, gcacratctl fron Xcmg!f,-i1'c(pcnoy dlata

( for rarylcr rlth a ) lO f,or botb ycers)
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tha obrrrrtl,m of, ttmbb*3 (ge]n fl) ttet ttrr retr of rtemlpborl,r
fu roorlrntril W hfsh trryrrrtrurrc Tbarscforrs lato roalm 6lrtruc1r
rrlllrtng ln aprtng nuld. rtanoryhora non, rrptitly ttan trrlgr fogffr
arrlrelrr

lrlval srrr thc IOOO r Lmbatt tr'lg$Ef rctlroqghertt In t&c
hroprn rrl (sO*.At f928er fr5)r rltDou6[ thc pcam.r of bptoorghrlt
ln thc f,cdi,tcrura r.urfu en eltgr to ttrl.r thrutrl. IhJ n 4-1nle6lo
lervac tlto ooltlm thrtr nil6rattou to tbe ooert (ttrrmcrg t9?Ir fi).
Aa t&ere ncr$r ntarorphorril rrls do not fccil (fonenrn f g0ir S) it ora
br lratnl thet tto longcr tlrr lnrbstororDhlo pclod brforc lwr,ill,nS
llarh-ptm, thc arcrtor rLll bc the iromarr in cstdltil.or

I rrillrr rrquGcr orn bt poprrt for rvrntr lrAln6 to tb
trrlrrloa d tltrb'mt r by lfcr SoelNni Gfarr,-oo1rr hr\r la ttr tattar
mlrti.vcly 1*gr ftptocpbrl,l arrrl,vr off t&a ooert d Nrr Zr.llad,r
Irtrnorphorlr ocao.r rt or abqrt thr t00O r kotrth, aad ootlnnr
er tDr clr Brr ttr rdnleafo 9trgr Tl b rttrlnil Jnat p'lor to
lavcdm of tlmh-rrtrr ty ttr 6lulrroL I'br thrllr le ll,ttJ,r eoturl
Port-nohnr"hfc llftr rnd, tb ccL bar e btCr cmaUtfm flctorr

tatc tn th. lcrtoa, rrelle lrrvar rrrrlrr rbovr tb lOfil I
trobatb rni ooruor thrtr rtrrorahodrr Hemq tb. rrr lrr*fot
trparltuu lFt lcr ruU\y rrnnr rn0 rrtnrrghoell Foa..fu mm
rrpd'i\y than frwlottrltr 0oarEratlS6 t&r ylnag ml, trr r rubrta$i.rlgr
1o6|r port'mtr$?bfo llff rt rrr bderr ot s|.nC ffr1brmtcrr lt
rrlrtLvo cml!,H'o Ef thr rl tLlle lrogllrivrlt, ntill lt oterr *!rrh-
ntrr rail lltc.ao.r frclla3,

laroe{'rte{ rlth lmjr portrmtrrrabta mr llfr 1r pnogrordon
ln tbc loqumof ef, glgrutrtil.or Drrr ttrrr 1r n llclrrrc l|btllocd
ef 6lrrt-clg lnverltns lrt l^a rclrm tdn3 Drr D4f$aa thro rcly
f.afor rprolnnr. Abc, trtr r.rrcn rrLt d,Lt hrvr rt lcrt prrtfrffy
un|rjonr a b*rrlourrrl cbm3r prten to thrtr otqT fst6 fta1h-"r,t6r
fblr nnr tzlrrtr anbrcgnt EpdFrl. df$s dU nt br ld,ryd ttL
tif trrrtrrltl,oo oeerrfu

EaqilLrr orrrFrC flr tcau6ht tlr asntry hilcrtr bt
tteCr TB tr thr rfur of lerrd,ml rt lnrt ufUl in ntcar If
rtrronphsrilr nr lnarm| !f rn fLotor otbr tDm ttrr frrd,rfqr 13

lotr frr rmflo oontrot tttf r rplcl.flc lloltrrq thl drlcq9he.l;
at rqr c grr{'e{ of tls ;qd,C ooora G lllfrr fbfu la ftra Futil rrra
thrt thon ttnrllrf flrtri.mtr fbrtbut flru thr rr'r *rn rtuarytorfr
tock glap, ;rrla br cenrlilmrD$r nnr e0nnr{ !,a 1d,gnt ibrrl,ept
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b tbor ffnFilfr !,nrr|fa3 clmr to thlr ;'n 1' 151. dc.. Dt
oorcr rt fu omcrflrt t[rt t&r lrfirrrybrnr tr thr rtrsl d |trHtBtils
rrutan tbr cans7, rttb tbr pucmr of rtnoilSilrr bd,q ldtiltr|
lf prdd,ty te f$.b

hc |ltrulilng *r*rrffmr rrlarat to Hl llnnd.rn rppr
ln ftbiltur o o$rr rgretm d lalrd,llrr ttnw, tt br tilB rucllrt
tlrat lileda hto r{rrrr atrr'L4 tr tdtio gn, tr !y a1l d.Crrmf
rlr (Arr.rat f 906r Hh rGtir ll*t ft'), Ir ttrtr brt|!il tr |!na,4
rrll hrrr loa6 rlnr p|rrl e;lr thl ffiO r lrortt t Dr @
Itrlroil& thfu cll*atil,n lr fn qmt r|,tt t|r rlqr cf pil,emtettn
r*?,rrtl4 thr lag{h d prrt rtnrf}rlc llfrr

Erenllyl frlb (tffir ilr ft6$ ft0) uto tb d{rr€,tr d rport,
rlrr.'r cf {n r{Tf\t F}rr flto rtrr rf Soth Allrfrr !0o rrl,t
of brr trr 8.9 o rctrl|l lr fE[ tn n rtf$l rai thrrr rrf rl|r
pillrffEr gl'gEtrtr Iil rnrtdrlrtfm of b FrrfUnr orlt rll.rlatrl
&$b gertlrt|r ttrt rrf bftocnbrl,t te rnpt jrrt 11r rog1trnrl rc11il
btt tn rsrl of rellff Q;rtrur til rtrlfrr|.1 tr lfrrtrG Ib6
1rllrr r-|a rt r|r frr rbcut r !Frr, oefrtr thtr rrbrghj6iil d
Fot tc r rtr ts. Sry rrr $lr b rta ttr rrrrttr rn{ rtr.h tL.
rl.lr.rlr

0ttlllb tlt tbilo tlnd.rLrnr ldfl|r r l5.Sr y1urrr r;a
f$f ftrl lo ctrlLlh. tt'!r !r. Ur||af |lrrndl .f t n rpr{me
nctcl r| tb flnt-rlrrrrr rlf ttr grrtUfU e(trm ft nlil.t rrr
thrt t|tdr 3|r]rtrrnffr fffi br l.r llllttr*ft rbutl ptflf5l U
f+tr*lll tDt 9rt tlr rlrli lr nlt rtnntns EttrI1 rr rl.i
lrrfr lrml lbry np$rtr ttr ent $e fiftdnf llnr n|, lm|r
fir&-.rtrr tbb lr rrrr rnrlrr F tr f|d tfrt trlttu rGt tr
sfi .ilft 3f furth lfl':tr lnrrlrr nr4aft d Urn rollt fil tr lr
rrrt |[cro tr inl tc rrntr r:* lf fm r |r1fr c lrlrr

fffirt rFilrtl+ltF $I
rn aLl,tl,n to nllll rrrtrilm |,a rrn, Hn lr rlr m rml,

flffEtl* tFr lrDlr lrtt nff rrGlfucil ln n rrQlfr fGlnfr fbrl
tt| mtl dtepffi ftil ralg?tr 1;tb 16r lfr frilrt
llsflolll d o.It r mmr ln ffilnr fu'Drrl*r ll trjfita
(tfr Et d'lb Sr l*1rrt rrilm fbr hih rDilf1;) 11fi11gr j3
odt r for tcflr. nt o.Ql r fF fr;fir ot tflr rrlttm'trr
tu rrylrnff ldlrf b Hal rll na ratrft fare frrtrr thn
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tho oth* Jnrur Thul, for rhortfiLnr thc Seytdrr rna, Ootobc 1972

lmsthr acer0 tlrr ooqnrtble fgn frnethr ril.lr Noldc ani Deorubc

lr?l Erm a$r gnctrr than tlrorr for 1972. In lon8f,Lnar tbc f97? EiBat

*oocC tlt 1971 yalucrr lf-tcat rcarltr era gl,vcn in fable 5.ll8.
Watkato 6lrn-rl nnnrnuatr alro ;hor rnll rarul rtrc

Alf,fcrcnoree For mu6rl.e, tltc ucaa brrytfi of 122 rhortf,rqr for
lrptcubcr 1971 nl 5'96 so ;bll,o ,60 rhortflnr {!or Scptcstr 1972

rvlnagcil 6.lt cnr $fn{fs.1y, annnl dlfffermoar sf up to Oo} oo ilrl
rroor{clt by Stnrbbrrt $gZlr 9) fw Europca 6larrerlrr

CooelilrLag r;hc lon6 lane.l llfc of ibr rel at rce rtth itr
&pmirnor on rptcr arrtrtr for tranrpor4, mnrel rrrlatLonr tn r|.r
routil br crpootr0r

Ar the loptooolSelue, rn ootl.rr ataec of, Forth ln tbc llfr eyalrr
ll ttta rte6r of ilLrtrlbutf,on arround trtr ootntrtrrr lt ern br atlrnd that
j,arr-aelr tlon rrlrl firrthmt frol t*rc 6cnsrrl rcalon of rrrtvel otr So
larrac, rrulil bc of e lar3c dr tban glarjrlr tten rsrrr fa pmdlfty
to ttrl.r a,rrlrial rsdoae Conelilctratlon of thr evcng.a fltrf of 3larrcclr
lru iltffrrai srrr nfst tho rn4roatr tho ilhtrtbutlo routra follorrit
Dy tbr lrptoorpbrltg

By t&tr rcamntn& tb al,rtr of Yleiylrov (tl60r f0O9) fmU e

rllretlon noutr norttrutrrrds alone t}t Atlentlo cor;t, for lanar of

&.Ig!,lEEb. Thlr tr ln rtn .r.nt rltb t$r Lnora nrrrmt rgrrtlr fr
thlr rrrlEr Ccpanblr oalolett ur utlng nerr fondbr of Ar-lg&{l|g
3lurerlr rrrt Eont oocplloat {l,r ar tbosc arlr rnlvln6 at ruta.a
Dropnn ounbLcr baw pncvlorrly crour{ thr lmrA rotlaratrl lhclf
cf tlts Eert Atlantlo raboart, drrn nrtaaoriphortr 1r lnLtLtail.

lor smclibratlsn of tb. tarLeur I{m Zorhnd, 6luruol nrplrt
D.o'rlwA, thr oountqr hrr bon altylilril Lnto rsum r$rlr (rlr Elt. !.lp).
ilrlr regant{os lnto ero$rpblod rrcer tr m ef omrm{.Do. for
rrneffaf rqy gret! d,ltlfuqumr brtnrn renpl,rtl tba torsiler.l.ar rllt
ertttreqf aa0 barr no rotlel d.gDffl.o*Dotr

In *I\y1 oorp$lronr of rcan Imgtb rbould, bc Eilr rd,ng tLrr
3f'rrcrlr of dd.lar pl,gnentatl,oa rte6m, oollrctril rt thr atn tilro fI
thr fen ioarr thlr lou&l rlr+rmtr botl toeronal aai, enrnef rlta
vrrletl.ontr anll dro rHnhrlr lfufi?anFno.! oruroi W both ptgnmtatlm
end, pu.rvetto. Unf,0utmatrlg tnautfloil'ot rarplcr rrr rrrlliblr
fFil oryr onr ycar to firlttt tbrro r.qutruatl. I'Morrs e{r srnnl
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tl3. 5r1) Irln fraflbr €f r.laotll, 3leu'rrl erqrlrr ernaara
tf elrfrr

Rcarltr of onc-l"t analSrrfu of varlang. tcrtr batrrq

rrruef urtag l.agth-frctpcqf iltrtr'lbutl.sal

Arrar

.1. -gtEgll!
L12
2r5
,,4
5t7
jrT
Lr5

A. dllcffobaohll- Trztll+ri
1r7
JtT
l',6

l'.fr

lrl€1
\e2
lr jl.l
r1815
lrBlS
11408

t\22,
xr5o
lrrr7
Lfil

t

n.Or5,
o.rl55
o.155b

85.0br8
g6.trgr
6.8*T

o.gobg
to.614,
2b'92L'
81.8566

++
++
++

++

++
++
++

* r ! pcroat rtg+l fterno.

t .r - I pcrOant rr€Frfloi1sc



1700 E 1750

350S
59.9 (2,2)

64.2 (2.4'

166

83

5g'1 (2.{) 399

64.1 ( 2.9) le

-ttiitit

60.7 (2.1) g3

64.3 (2.71 t5
@

I
I

r"(
\
I
I

60.1

64.1

(1.e)

(3.6)

146

16

61.1 11.1) l0
64.8 (2.4) 66 61'8

66.6

(2'1) 670

(2.3 ) 35

4io

9
71.1 (1.6) 11

4. australis

A. dieffenbachii

mean length (mm) ( S. D.)

mean length (mm) (S.D.)



66

riarlatLon har bcst lgnore<L arrl, no saqiles haw been cH.sosrdL6d, because

of tlre yer of oollesti.onr fo supplenent qtr orrn natertall neaarreuerta
reoonXeil by Ege (t yrgr llr?, 2f 0) bave besr Lnolud.ed, ln t*re frttontng
analyrls, togethw yd.tlr unprbtlsh€d. alata of Burnetl

As the poak of ttre tnvaglon for both t*te llialcara St$ean and Wat-leto

Rlwr res Septmber-0otobe, mly aaupLeo flom these two nontbs rnre
oonsltlErdr rdttt the exoeptLon of Egef s alata for Hokltth and Sruthlsndo
ttre ncost freguantJgr oocurrdng otageo of ptgn€ntatLon reoordeif |a eU
saupleo wrr{B VI A II 2-4 for stlort-flns and 1ILA fII 1-} for longflnol
ard. urtng these atages, the appropr"late eels wene acel.gned to ono of
tho sgr\Bn Bresgr After aanplea hatl been oomeotsd, for paesefvatfoa
shrlnkager ttre grcnal ares totals wEr€t maned,r Beaulta are sboun tn
Fl-gr 3.79. For oontenien@ ln oouparlsons, Iengt*ra are ghwr ln m.

Ttt€ ruw leqgthlflequstoy alsta wera then teatcdl by a onel-tqlr anaLgrela

of vard.auoc to deterd.ne anJr n@th-south ELse rll.fferential. Resrttg
(p.65a) tntl,Loate that slgnLfloaat cH,fferenors rlo oocur l.n t*re len8thr
frequenqt tttsffi.butions for ereas alorrg a north-eoutb Brrt lo llwerwl
remmberlng that the anrnral rH.fferanoc nay be of ttre cder of 2 mr
thege ileta nrat be lnterpreted ldtfi eautlon. ITlrLle iltffermoes of I @
and rors are statLstloalfy sfgd.ffoant at the 7!o lwrl, tfray uay not be

btolo gloailV reant ngftrll
Dcsld'tc ttrl.ar tt 1g nrggesteil that the fflgurer Lnill.oata a gmcrul

a'rrrtral pattarn of larvae fron ttro norttr of New Zealanil, d.th a subseqtrart
eoutlnmrdr mtrecrnent ilomr rest gnd, sast ooasts. Thl,s tr€Dil lt mrs ref fsb\y
t!86 fron tlrc tlsta for ohortf,lns as ttre aanpl,e gLzer sre larger tlran trhoac

for longflns, UnfortmetelJrr no alrortf,tne $Bno neccireO frm ar'sa stx
a'ltltottgh tt uoulA b€ anu.otpabd, tbat tlre largeat eelr loulal ooour hse.
AUt neem longftn lcngths for tlre Norttl Isla^d aroar ar.g rltbtn 0.2 nrr d
aaoh othe sad tturE shon no trcnd,or Howsyer, tlre valuc frm atres sev*l
Ls nore than 2 nn greater thnn ttre Nortlr Islsnd. carylrr oDdr fJr conJunotlou
dtft area s&r lnril.oateg an rru'l.val fom t&o nort[. &thorrgh t&e

oollgcti.orr ilate of, tfie latter raupfs ta not Inour, tb ecle a,ne nrob
lar6sr tbsn arryz oth*r of s afuffar abge of, Cgentatlm and ;g31qlt
l.nolualon m ttrem grouad,ar

Arrlvnf fuon tlrc nort*r rgreer rlth ths pattcn poalourly aregsrtcil
frs tfia diltr:llutfon of lhc tro nrbcpeoles of A. arrstr!!1l,ar but 1r
oontrary to tttc theory of fuoput of lartae bXr t*rc Boet ArrgtraU.an
Cunent ud.tt arrtvaf of;f tlrc routhuest ooegt of Nm 8ea1a3d,
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To tmcatfurtr 8ny rcrront'l rtrg6!r'l,q of glas-eol rrut tn
tbl&latcr ly ill'ffermt trfrr, rll lilm rrqllrr rngl; rrnngei goordtng
to tht nrt of oollcctilonr Thoar lrolrrd,d ry oollootfoar, unprrbltdr1
raterlal of Burrtr earl datr tlol Egr (tprgr 9fr 1ril. 1xrll ilrtr an
gtm ln fobtc t.t9.

TtD flequnofue dvm la tiblr trblc nry!?fcnt ru'|,abS f,1$tng
rf,fortr. llrol thc poak lauarlon ti.nr ln r 61vm loee.ft6l rtr ?uV
rllnrtloaatlgr nFor ylst to ;ruer, drDcadfn6 on Sdrofedoal omdtt1slr
lceeul| of thcil frotom, enA t{nc ErLt nrpb rnr+brrl for nert rprt,
lt tr not pordbfo to nahr eooretr prcdS.ctlonr about thr loCth of the
3lerrccl tcofos !.n iiffrrat lraalf

Horccr, th,e rarlfurt pcalc La thr rsarsr tr ftudl ln ar.ra o[1
drLoh te at'ro thr rrea rltb thc ualleat Han rtr of glrpcolrr pcek
prntodr for thr $outlr filaad l$lr!, ftrr and, rerun an lrtg ln ,.a.nn
Tbr aotl4y toteh alryroxlratr tlrc tnadon tnturtty ralouletrrt ltor tlc
Uahrra fub, ltth Fih nntba hlat $qrtmbrr, Octoba end, Iforubcrr

8ng.r rl PFoe.o,gllsnr

Dur"tng frr|hnter lmrrl,on or arbotgunt upatrral nl,6rat{.m, botfi
apoolor of glara-eol arc t5rplocffy fqlnd. togcttror. In bmad, tcgr thlt
havr a oflBm searon of, a|F:C,ral rnd rlrw g{Errnr bcbrtlo$ral $rlpcror to
rttqrU r Horwer, Dro apcei.flr bdrrtqr 1l Crom la h$l,trt ptrflrtrrour
thc proporton of both rpceLet oosurrlng ln nqrl,et of uprtnmn d.grra$ag
glasr-ccls na$ bc blerod by tbr favuurcbil,tty of trr ilomrtrrra habltat
fer citlrer rlnelccr aai rtre Trqt rrth tho tnr str thr grarr

If lt I'r errsed tlat ngt crls pr'nata nmt itat ln tb. rtrn ryrtl
t[Jt orfd.nrlry tnv3io, raa rrlrtlTf norbltti,or ar.rr lproperfttepl to tt'
mbrtl:r of botb alncLrr Prrrntr tta tto relati,vu atuednot of bott
rPselrr of tauril,lng lfalpasl &ould br a nrllabl,c fDdG of grc parofot4troa
ef botb rgccl|a prtrat. ttdmtmetdJr, breeun of trbr nectrael brbrrlolr
otr fry|{hs Slsttdol.rr nr& rrgbr rrr aot ruf\t ottr!,a6lo1 1"A tb
E orftJr of gtear,oalr ln t&r rlroler pnoprttn np g{vn, ilEil aotlotrl
iurfla tbcfu" uprtrtrrl d,grr€,oar

lhc rlnrier grogortmr 0,f eUI |att rrrdleble to r rr rhon ln
Ittr !r10. &e tlr|t flgtt3. rqlrrrmtr txo p$oruteSr of rtrort'liil rDe
tlrr rop1t nrdsn lr *ron ln bnelntrr rbr 1rrna tpcoLrr propoyu.oar
fi'oo th|t| date r$tr rbor6Ln: 9$, togffnr f# (n = l1iiil t but thrre
oroaot br Eondtrrul, lnil,ortln of tlhr ril,onrd.ta pttrtar
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Sablr 5119 hcqumoy of oollrotl*r ilrtsr of rlt 6larmcl rupl'u
by rrcr.

8 ! etrortfiLn @
L r longfr"u (1. Airffrnnasbti)

Arcar l-7 osrrctpori to tbor gl,vru |n t[C 5.19.
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113.t.20 Sproicr lnoporttons of all rrva-llab1e glarr-eol
la^uplet.



30"s
1700E 1?50 lE00

Brown's Bay 100 (8)

Hoteo R 99 I (351

(3001

11 (9

'Tauranga
98 (fl0)

13 (843)

R 9e 1 fi67)

Waikato R

"Marakopa

owarea 
R

Opunake R

Pukepuke L,

Waimeha Stm

Makara Stm

g8 iki E7

R89 lwaiapu

t0 90 (104

69 3r (13

98 2 (71e)

9t 3 (240

86 11 (2380

rwairoa R 8t t9 (4r)

R 99 1 (1371)

96 4 (2701

12 (8)

97 3 (140)

WairauR 91 I (tl

oHokitikaR ? 93 (205

WaiaiotoR I 91 (144

JTuk ituk i

Whareama R

Pirinoa 88

Iwaipara R

'Ashley R 6i

R

2 38 (3e)

fWaimakariri 99 I (392)

.15 "
Ystyx R 100 - (236)

97 s (4e4 )

17 23 (44)

lPurau Stm

9Rakaia R

YMataura R 95

100

( 20)

(144)P1 Southland R

Sample locality Z !. australis

oData from Ege (1939)

'Data from Burnet (pers. comm.)

50"
ll A. dieffenbachii (n)
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lhr itata rhor thrt rhortfint ;rlt tbr pra{dnant rpcolcr |a
the ltorth Irlrntll ragrol,el"lgr nortr of faurange enil on thc cert ooalt.
In t&c Satth frlanl, lmeftsr trc tbe prtnolpal rpcol.er on tts rrrt
and, coutlr ooestr end, ahortGLnr o tho Flt. tLta dl.etrlbution ir otr

latereet ar tt LE dnllar to tbt dva ty Sohd.dt (1928r tE?) *s
fsuad, Imsfinr prcCortnetai tn th. aarttr md. trrt of Ncr Zealrad, and.

rhortiltnr tn tbr nor-th ea0 ort.
Arrtd,ng tbecr agrceootr fudloate tlre va1L11ty of tbo propoacit

iltrtr{butionr, t'hm tht llff.Fmorr nrst bc attrlbutablc to onc of tro
osurtto Bltcler tb llrtrlbutlqr 1r randon aod, refloetr tho rqrtca of
errluel of thc lantr, or bo{b rlnolca c-hfblt rpeotf,lo habttat ohoLoot
at an ear\y rtrgc ef thclr erlruf ln ooertal tetcrrr

It hsr bean pevlourly rtetd, ibst tlrr lrptooophelnr t r rrgrriLod,
at tlro tta6o of tb llfo ryolc rt *rleh ilt rH.hltlon arounil tbr oorntr1r

ta'Lol pleor. Horurrrp ln ttrc vlotrt$ of tbr tm n lrobatb drloh
gwref\y ll,cr 5iC!-fOO In offrhorcr trbr tnfiIumor of tbflhontcn nrlil
be brnr\r, Lf at allr lnnocpttblc. lor ln.tanor, Stratc (tgZtr f 5b)

found a tonguc of illrorrnrblc iflrrhcr retorn crtmdrd, for 29 b fron
thr noutb of thr Bullor ltvcr on {&o rrrt sorrt of tro Eartt ldrnA.
|f,hc avm6r dlt roherp f:roo t}ir r'l,vc at {*rc tl,nc of obacutl.m rar
600 sltolr Horcvr, tb,l,r lnfiIucor rrtrancil ob[qurV firor tb
rbore &rr to tbc proa6l of thr trrtl"cail Gurrrnto

Ibr Clutha tlru ilrtsh hse thr legrrt flw of eqr r{'ycr ln
ttr Erelenil, hr e Clreot cffrot ea lnebon reltnttlss rcoor{rd, tOO h
ftn'thc almg thc corat (rUfrt Ifiil ,58) r Horwc thle tnfluuroc lr
ad,Jromt to tb rborr ani rlilon rrtadr bryon ,O h of,?lhon,
Obclcrr\f sftrhorr lorrnDt ef flrh'ntrr lr hlehly var{rbtt enA lt
lerCrlSr arpaAmt on rltDfrll enil cocrtel oLronletl.er

tbr lt la ctrsfy unlfbp fhrt t&r l,rgteorpDrlut corrlil rlrm
rlf Ducfroor for ocndl3 rtnorphorlr tn ro eF.c ofifrhon te tb.
prrfbrrrt retotbtp of tbr twrffe lrL ltrtbr, Sr bca dl,rtr{butfm
ir mt lEiltoctlvr of illepcrrl mcodfng to trporhr pnfrroor rr
lrothnr hrve e gnml rrtt-nrt eirutatiu. tblnfbrr tbr cranll
illttdht{m of botlr rlnolcr ta proDrD\y etH.Dutrblr to rrLBf rntu
but d.ttr looat Clf,froorr ilur to prfemra rhm by lrrel|ng 6lmrtrllr

lcrrrrl conrldrndon sf nen logthl of Cfrrrprclr ty rru
trCtlrtf en errl.vaf prtttm fc botb rlnc!.u tlil t&r acltb cf
f,rr Zltl,eail" If orrrrct, trl,r oorn rqrtr to;ftte dth e dr{ler lrngth of
fanel llf,;fr ;oul0 tD turo nltrrt nerouD\y olom porld.lr d rFntl3 rrrrr
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to er.b otht!. Gwcrlf tSr drd,r of faSflrr o+r$ tc tt Dnl
ddrrprrra0 iltttrltutil,m of rhort0lar lr tbcr:[t to br Ldtoetl,rr of Drrl
dirly rprnb{ tprntaf, sotrr

tt thc pllot etrtr of hrl.dg. lt 1r aot gotslblr to rreoLr
t&ilr problru Dut lt 1r nrtfrrtrl t'but thr ennff qlrctu nrttrra
dtrrta ilc Srlrad rr(lootr thr lsrlrr rrrlyrr routlar

Xb. ooa|r:nnr of rrr thrB c. rFctrrr of frl, t! nrplr1 ot
rffratiag glerrrlr lr not pcalllrr to trrr EralraA. JbS (tg6td lg1)
dnr rn N'ltrnol of four entulltr0 lDel|rr llrlnt rlthfl ur r{rrn
rgntrar lrrr a. 4prr41cr, l. rnmE Quef rnd, 0rtrrrt, Ar.!&$llll
frbl+El Prtmr rad A. hboler ]tools lo0hlhnd. thr ftrrt t$nr
l1nolil rrr lc5ffnr d"lc tb. fourtb Lr e lhorttllar g1hough
coarf.fmrblc orrrrp ln tb reqr ef thrr rlnotm coqr.r Do ilrte er
rrrll.eblc for thrLr rllrtlvr prolutmr fn g1rrrlll rnd, f lnrt-rlttr.
rrqrlrr. f largr lelpb of A. rr{EFer{til. Etelndadaor 3l,prrlr
rnd.not by Eer (tlrgr 211) contelnril aplnqr-rbft fF of A, enrEeltr
qprtTrllr. Agrlnl ttr forla rlncicr lr a foosfill rnd, tbr lrttc r
rhor"tfla.

Tlth thr rrerptfoa of tatm-troFllcrf rrlr rblob ehr no rar.H,
reeronal rrpmrbotlrr carolr (frrUn 19fit t8&), ortrlnsnr ann f"rrrr-t
o{ntfcar sf otlcr firrrbntc rl, rlnelrr r$a rrrronrl fucrmr.
AFtYrl tlnr of 3lem-coll rf trp*rtc rlrcim Lr fllsr lrtrr rtstj:
tbrarsh rprlngr but tbl! qz bo dranerl, c rrtrrtrd rocc.ctn8 to
emrUf of tr rprni.a3 tlrer Aftlgu3h frr iletr rr.r avrtlcblc, it
een bc arrui, uat ln ernr of ovslegprn3 rprlllr, nlnl rpod,rr
rlgetlonr rnt corutno

I'lrO- ffir'nil!1lJffiufqs
Ih| totrl &rr of vrrtbrrr m tt u f tbt rrt frparAeat

cE'Lt rlr Erd to dfrfiogufub nr1lhcledorffy rlllrlrr rp6tg of f,fubc
It 1r tbr ncat rlln|'ftrl-t finotr uri to lrt b nprntr a65cr ef
tb. trd,ft fryefffdrrr

SOrilt (tgz7t tS5) lwrrtfuetd rrrttrer cmtr tn both rprrtrr
rf llm zolfoil rlrl but ffilA tDr iltf,:hnnoat tor rll'6bt to fsr r
{trttntf,rr CtretLngullbtlg rDrnactor. f,r crarl6jat tbrt t6r ftot -..1a
lrrd' to iffll,off ln nprntill3 tb lcnrr ef ltrr trs tlochfr Ia ttr
3crrr.. of rrtrr$ o lnrtrllrn nlrp t*Fttt (tgaOr fgfl rhilt ttrt
a Frl dlfftr|lln d'ftr Ltrrs rrrtdraf emtr of lnrilrtl"ee eril
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ltrr ze|Iatri rhoftGlncil crlrr dtb tlrr fomr lnrfrs u rgnjr of
112.8 rrrt*rrr rad ttrc lettc I I f .6br looerilinsfy b propororr tr6r
rrcolatti'm 0f tm anbrlrolur 16r (tgtgr 2o9) nrpprr*r{ ttrlr prcporef
rnd oonetdsort ttr nr'r,rtro d,lf:frrmou to ba rn rrpmrrlc d
8|efFfoal roln'rrtl'enc Hc 6lvrr ran rrrtrbrrl oetntr fcr ttr
AurlrelLra rnl, Itn Edtad, rbortfitnr rr 11216l enil 1il.7! nerprctlnlir.

Al'tlrough thrrr illfifirrnrff rnr rnrl.l, se1d,at (tgagUl 1gg')
oonslilmrd tba rn#satlvr d gro6rrghtoet rrpnrrttoa of gre rpentn3
trrrf of the tlo *rbrlnrlcr. Er postulrtdf tfrt tbr lfm Crpilod;n1
rubr{.nr rid'6r fenci c p\rrlel brrTl.s tn trht trrc{ftU rara,
oqf,lnlag t&r Anrtrrllaa rubtpcetoe to ttr rrrt of ttr rld6f Nriil tb.
Fr Ealend rrbrpcctrr to ec rutr

lf'lnc gurctlon of rbrthor lfitaotyad.o rardat{,on ta eavlrmmtrtry
or 6notlodlgr thtrrr.fnr{ brr roorutfy bsa bilu6t to 11At h t6r
eontrovcrtrl tlrrory cf ltobr ( r 9j9, r fft rrntrracir t&ot thr aDrtorn
roil hroPtra rdr rrr aot rlpuatr fpo.f,rl rf oconlgr nrnpolir but
rcophloSplr of 4r-EEl$llG. ftrtlrnrr, t*rc drr$a;slrH,ry rrtrtlc
frchtrcl brtrrra urO fro 'Dofrrlrtloarf eflrtil bt ettrlDutril te trrpctrtrn
illffcoort la thr rprnlq rDfi mofiutoil{ !r tAr rlwrlcpil,nc lesrar rni
ttclr nrbmqurst otrH.btr,o by ratcr qullntr.

thle thory hrr bmn cttdodrral Iy rcvsrel ruttorr 1nofu41a.
Drlnsmr (tg$), Joam (rgig)r Drelir (tgeo), nnn (116r) .ln sbhr
rd Jcor (tg67b). ra htr rypctb.rta, luokr rrtuf to errtrntr rr
lfd'Bg (tgla) ft proihorl chojor rD ttr rrn rc,frDlrt nubcr la
rrfD tEttF tlth arilim tqcrt$r. &ragcrr iftho;3b tt cba'r lr
rrrtbnl dc podtucrt riltr naroportfmrl\y dd,frr tc tbouhfch
rd'rt brtrro th rra.l.ra rni Eurcrnn mfr, Ennn (rg{Ir 1rg]_
oonarufui tbt ttr rrpwrntrr cailt|'onr rrrr 1l no nr ddrrr to
tfio trrysahrrrr ;td,cb rf,frct ttr rrl rt3r orr{q ffir. dntlopatr

xore nrcmt filaLocr m tr dltar rf tlo afrttroil rprd,1a lr
tr !oefltr of brnoSlobtn rhctrlD[rrtil,c petta-re of Dotb r1nd,61
larrrtfuatri !r lrcr $ !l (tr6?). !h. abnrr lf e hftrtcDra rxletr
l! IuNrtru |rtrr 1r prt lcrril er rlrnl rul{ncr tntrut th n
DoFlrti'e fcrrept cf lltsobrr

ttr |lfilF|lar tetilrr nD nrt-nf cuntr of lrrtlllfua ul
I{rr Ecrtrlli rbortfll,nr Lr ot rrrtlltlr If twrtlnl Ifi lrrlmd rbortfil,ar,
rt rolr rtrCr ef thr r.r|lr &ilil, I rrrn rrtflrrl connt riril.' tc
tbrt ef ttr lnrtnrllrn nbrlnd.rrl tbtr mrla 1rsl mgprr{ tc t6
cotrn{en of h&r t&rt rrrtrtLo rry{.rtln €arr br crfrmtrfry
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lshrord. ltr ao t mon r1nmlag eros for botb rubrpcot cr rcutrl bt
atancdl,, rltb d,th or botlt rrbrlnoier grortdlag rpentn6 rtooLe
Frrtepr thor larrar brtohfag rar\y ln tlp rorroa osrld saratrr
qrrrtntr trlob ;culal dLt!'.ot ttctr ltgrrtfoo tor for enplcl Aurtrrallr,
Itrrcar hytlnlodorf eudltl.onr lator I,n ttre bltelnt rcafm d6ht
ftvour trrnrport of lrrtrr to Ncr Zerland,r Snrlf roermrl tlrgrntilrl
dt ffcrrnocr ln ttc rfcmtnC arilr could ooaor[vrbly brLry about a Aniturl
otungl ls ran vrr"trbnl couat.

hrthrrr 8! ery obrago ln trcpcrrtrr. end crrlrmt flor nulcl br
grailualr th. rarll.rrt &ot'tfiLn glarr-ccla to lnredr llrr Zerlrad fnrh-
ret'elp couli br rrpcotrd to hrvr rlnffrr vrrtrbrrl oouata to thr
luetrullrn rbortf,ln. At ttr prepor{i.on of larer rlth r r&mil rr.trbrul
cotutt lncsarcr throghout ifir forrotrl ilre nnn vrt$rel eouat rsuld.
broas catabltrhcd, at tbc veluc noogrrlrrd, for Nrr Eorlend rhor*tfl,nrr
Suoh a lryrpothmlr oea br tmtril by rrad,nat{on of tb D.tr nat.hly
rtut$rrl oormt for tnnAt.ag rhetfiln erlr thnougbut tbd.r rr-:rfrel
tfll0tl.

fh. 1972 ltctsit! gterrpoef nrpl,cr, oevcnlng r ril.r nnth rrro of
errtvalr lrovldcd sttabll ntorrar fsr ruolr rn rnf,ltrlll. frcac reaplcr
brd, bca rtond ln eloohol rrrif prcvc{ ratfuftotory for lurortil.getion
Dy rndtogrrl*grr

Ihsr porulble, e rlnlqn of l00 orla of both rprdcr rcf rmrarqrd
raob lonthr longf,Lnr ruil tnoludrlt rr e omtrol, to rrr ilctbr eqr
aLrilar rrrytsral souat eheqer to thoer rlnoXnrir for rhortfitat ooelrr
llft ocll roro teho fFn tht ttrat hrlf of thc nnttr anA 5O fru thr
roooni bal,fr A fLnr ;rtfa nnfqnphfc tlls nl urli dtb a f* d'rrtr
|rpoflr. at 25 Ir CvI^l6 brrt rnrltrr lfhc no6rttrtr rc!. mrrrnol dth
r blaoeulrr liororcopr, urbg ttmn6 rcf,lrctc0 lt6bt,

lotrl rrrtibnl ooutr nnt mler tor tbl.r, thr UD ttlu rmbbrr
t^uAfrb\y btlnit tnr cnedtr, nr oantrll ar t&r ftrrt rtrtalrn, qnd tt
lrrt 5sur.bctir.r .hrp.{ wftsn rr tr&m gr tb. lr|t ttrt nrr A[
rtuoturrr Frtert sr to thlr rrrl oillnt { lr cr vrt*nr lfhrre frttc
cGtil tbat furfitg rubrqpat Crrrlopt to brce or lnprun yrrt*n.
fa praotd.sr Lt nr rrrl.c to emt thr lret nrurrt rr$ rr lhr tordrrf
vrrtble, u thlr sonrlrtmtfy crrrlril ttr lrrt tro latr.

Ar no itttfrnn$l fftl fomn btrfl Dr$-nt&fy rlrnl, 6r lrtr
rcr! IElrGtr{ rt rnn ntbly vrrucr tu trbl. }.80.
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Eeblo 5.2O Ycrtcbral oountt of Nm Zeelrad glam-crla by lonth

of errl,val b t}ceb.rnrtcr.
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Ihr r*ts.I rlrast tn th. naa vcrtrlrrrl oont for rholtf&r fr
rnrll (o.r 2 rrrtrbn) eno ilorr aot mrlrp thrt otr tt &rrtrrtLrl
rrbllnolcrr Etc*rfonr b lypottrrdr tert urfy il rtacf trrr frlrlt
rrertrrr a Foportiu d rhsrtfila ;!"rprtr r5orc yrrrhDrrl oormtr
ooCtnrrpend' rtlb tlhr lurtrtl.ren urbrgcc!.rt' tr nJcotrtr t'h4.t tr ao
rl|o to eoadilm t&rt Aurtrrl{rn mil, ![rr Bcalsnd, rhortf,taa r$r aoo,
FhmotfPtt of tbr rrrc qnobr, but ratlrar thet thry lrr ecDrrrtr
nrbrlrclcrr lbr rnroarl rrra vrrtrbnl nsrr of lf r 166 tr ln tpoo
itflrrtt rltb lhr vcrrer tcbrrilncil tr gohflt and, rfrr

lbr rrarsnrl Daact fbr readrar for tr rcltbr of lruurt oetclrr
1r o.25 tutlbrrr Inrultlclmt lrtr rrl'r rvellrblr for Juflr rai lfortilrr
fu lcmonel rra cf f lSrlrb tr rli$tlly lrm ttar tbr llil.# orlrrfrtra
by both Ecf,d.et enA lcrr but b rll rrtbb lt etrnlrr{, lruLrtnm of
3t,mi gt'u tr x|rr



n

ry4qF Ery€

Lt FrrBomqor
flth th. oart ef guEG rob Jnran, larl uprttrar d,gnattoal 0f

Jurrd,h rlr of beth elroLor tab plror tbar;bart th. oemtyl
Ihs nlbrt erlr orooc tblr rfuratlon frn tbr uppa 6trrutnr

lFtfr, 6or thry brvr DrF rulihat alnor t*rctr rrrlrlel er 6l,arxlt a
ttttl,r orr a lnota prwlcnu\rr tloo thcr tbry rrb thelr ngr rtredlly
uPris.rt eall shor omriirruDlc 0rtrrdletlon ln ovcmodag obrtrolrf G
rsrtrr fb ntt rdfy obrmril rBA rrlt Inon d.6atil.@r rrrr tbocr
frocc protrrrr ir firt lrrrpt C by gdro-rfatrlo drlr.

[aroCre Drr, r5O b uprtrlrD m the rrfbto tl,vrr (ttg. 2rl rr) 1

!'r thr lo'rrmort of rlruLl 1rnr ttatlour o thl,r rlrur lhr rryryrr
rlrr d'gtltto thrr Lr of arolr ngnlhrib that lt oro pcr cor!.rbrrblr
probltnrr Dac pcrnnrl nportrit thrt s E eoorrton, r ualnnotlmrrrt
furttnr rar rtoppod for Inrpooti.oa. Dru'f$g tlrc nfirtrurno Dcf{'od,
clvcrg lnn up tbr crtlrt aDi ccryfctr\y o.IEggon t&o hrrtLnc obnbq".
thry had. to br +nrnlly rroera Dofors thr trrrttnc serrld ftuotto a8aln.

A aaytf'nr rldt to th. al,rr llrlng tb roelm of rlvc dgnatJ.m
tJlpteefft rihmr lhr tplllrry frrtomr0 d.tb ttr ibloil boil,lm of rlrrm.
At ntdtr rrpeolrfU Udrlg a Ught trln, ttre rlwn rttnpt to olr'ib tr
rp[Ilqr or ttrc fbo. €f tb drer Ibo latt r lmolru a vrrttoef olt.b d
tO a. tbors rclr *Lh bavr not ur;otil.Btd th. q[r* by deytrul on
rsl metlr to tt&A collr la I onok m Jsilat, sa lt^atb to beoc
(brlooetd, bt fhr na aaA rwb adhif to tb drr. 'llbrt dpfflernt
nt$ca rrcolrtf$ mjottrb f,rnpd.ro Dru ta rlitarrt by tb trjtrq' Dut
Itob |[dl'G rnn |f tlrrrr *tcb cosrr! rt Arepnl Drr, tll rxt uprtrrer
pilG ltrtdcn.

llrllra alre bfFrr rort ntrrfiJLtt rd, rcpiilr by sllrbfnf alonj
tb. da+ nritnr ed, m erolJllaS tha nlll vslrlrr of rrtr. Horrrtl', ltar
a$r uublc to pnrturt bafnl rnrt rtail a rd,ft ailtut rurbm o'vrp
trsr rni, ruoeth rook !b. HnIt lrl.le m tb uDpc fdbto trtvrr, pcgvl dr
r,a lryrurblr bc*t{.cn to rlvrre, rnfl prrrut thd.r rltry tnto Irrb trnXn.
Lr-hl#rO, ?rerrre (t6n) rpertaf tbrt r ralsr of rrpt& ln tta frl.lr
lLtrFr f,or"th Cntcdhryr conf,br{, rrlr ts t&r lonrtrnr ilotfouf

?hft tr|rlrr d'glrtl,on, or rraooderSr d4rrtto rr tt tr sF{Fr!'
hnoml tr of nJor freortram fa pofufatfns upltrnn r$tllr In lar6r
r:[rur, rr{Dr of Erll mlrl lfarpod appFdnblgr }y r|,rr, tlrsob
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DrqFolrlvclgr ffu'thm uFtlr.rr oeoh frsFr If nrfteblr hrbitet tr
osclltrr${r arry crlt ntJr ohoon to ruatn anil rrtrbll& terrttor{cr,
nthen than 1urotn sr fiu"tbc ugrirnrr In thLr rnit/r orlr anr rbh to
dl.rpcrrs rul ooeu1ry the anllrblr habltBtr elong tho sospbtr rlvcr
ryrhr r.oorunfnB t$rltorlcr veorteil by d.crrrrt celrr

Thtt not all rllr nlgrctr ugatrcen f!e!E lhr rrtuarLru esraa lr
rec by tho frequotly lsrgr poprlat{.ona *rl,ob crtuarler oontaLn. Suob

popfaflontr mpccLeL\y rncn6 rnrll ecbl am IarSdJ shortfrLns. !H.r
ls fur'th:c nrplnrtct by a ull flrfrq crtablirhod on th. nrdfiLstl at
t'ltc hcail sf tb. tfrtb of Tburr, Haturkl euttrr ErIr oaught fron thLa
rrcl f.al by ryrolf, ilrl! rff rhortfilnr rnn had, bcu fcrilta6 rlut
crolurln\r on olubt

'!hr r emrrl upetrcat dgratdcr tr not oonflucd, to ilct Zealad,
c.Ll. gk rd (tglg) rvlsrcdl rcrem,l ycafl obacmetl.nrc on thc d4rrtil.o
of clvrrr d @r Ls tto Erf,lLlo llvcr, Smth AtH.ca. 8u5'
dgratil.ou d Aurtrallan rrlr rFC lcsod.A by trarrbar (tf t) and
fhltlry (tfaf) ' l rr'qttrsr pb,aornon mr d.tmarr{ ta Fcr SuLnea by
Ilorr (tgr0)r ft appGarr that Sr r&rl.br ftstc of tilm Japencrc eal
1r e d'gratory rlvtr, rhllr firn r dgrsttonr of Jnvaltr Europrao
eela havr loq bren lssmr

s.2 IAIBIS
Dlrtrlbuttm gf,.9r+elm

fb trrrrlo of glrrrcllr lsto rrh,ru'tno ralr r.lr to brr bam
njrr{ril by Grlrm (rlLlr 6zl rr I pcrrlbh f prrrrurlr rhlob ta&rod t&r
rlrrrt to nil,6fett tn t5r follcrla6 nmtrr In v!,o of tbr ssilrnr{r3
$lnrrr dgetdor rhloh tetc pbil thrcutbout tftr fl'rrt frr yccr of lJ.tr,
t&l,r rrytrnrtLon lr unptil,Astcs:rr

Esrrrrl r@rt rlrue lo lrr ugatrrn Ln tbr ocrpry ef rtgattng
d'rlrr.l|r fir tha rbt f oA r1lrbs rotbrr Prtrpr 3tr 1grtrfrx st
alrfFxtr b nf:H.oC.Gt tc rmrr r lrtrut ndgrtry urgr lD ttr drer
m't !am.f thn to d.5rrtr plrbrdgrl lhrl mllf rqil,cr cf nroh
rltrrr raf Stetnt tln tfrrFilf utoblr llr tbr ftlbod et Frrhrtohr,
lutllt| f9?O. ttrn ;cFa tgrnrportr{ rltvr te lbn lilorrtory fc qdartlcnr
All tb 206 drwt ttr. rbortfiLnr rlth I ru fm$h sf Er6 r (rugr
6.t{t.2 r)r l&r oroerfmrf frrtl rul * th.n nlr Elvrcil r ndrrril to
Doth glem.oll ruil rDlt&ift fl,rhl'nt.
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lurthcr olYrrr tr. orught et H+tsan etrr{4 Scptrnba+{codrr
illlo tllrh!.ng f,on 6larrgdr at th. $ilra!! nouthr In 197i o totcl of, 86
lrf. tthfir of *i.oh 85 nn rbor-bf,lnar the rLr traDgs E! lrrgr rt
8.F5Or0 on tot SS rFl lmr thrn 20 @. In 1974 a.Ithough t&6rr nr
an laslraro ln f{ e}dn6 offortr on\y rlgbt clr*a; r,1l rhor{fLnr1 rr.l
talcxrr ALI ttorc rlvcm rcnr ta 3ood osndltdoa andt l*rr feu *loar
rtryoht tr.'e orar{Psfl tnatLoataal thcy hed bcen fcr4{n6 oa Erine orgenlrnr,
It nr prortncd, tht thmc tlvcrr rfr.'t reri.il,rnt lu tho loror ralnnrTr or
a$rornt parta of tlhr rfr, ano norrd, at d,lt, bsbro thr tror

lfhc larue clvur nl6rati.on owr ttr arry nmttrt1 :r obacrit .nA
aenplrd' at bot& t&c LLlcara Stroas rntl thr talhBto Rtwrr To obtaln nonr
d&rprcad, rand,er, a olrsular na rat to rll nrJor hrdro darr nqucrtil.ng
pctrrnnrl to oatoh rauplcr of tlc nlgnetLon and, reoor{ arly rrrlmant
tnfot'aatl.u. h'ercrv{n8 Jem anA foruelLn rcnc urpptLcdl to thorr rtrti.ons
thtch tndtortciX thay tcrFt ablr to brfp. In thir rBXr clrrrr ftm en
adilltlonal lfyon loclltlec r.ro Stslrodf

thr alller fron rbLoh rlrur raqilcr ;rrr rrorilrrd, anr &en ln
Itgr l+.f r

Perloil of l|j.artlf,[r
All ra'qrlm rnr oollrtot tlm Uarnuqy to Frbnrerlrl Catrrna (t*tl

63,1 notod t&tt rltrr r*ll,vln3 at tlo lo'reat poiltr rtattm on tfir flctXato
Rl'wrr tbrn rltgbtly rborr f,anpLror il3rt vory regular Ln t&rlr tlg d
cppoaranofr Drtcc alvm for ferr aonroqrt{rr y3arE 19fi-lgt9, Ilo
bctriln Jrntargr l8-8. In ft70r I vlal,*L f,,anplro Dan td,or ta cer5
frbrua4r and, rnr t&r ol, of thr nlgrotlm. 0bacnwr rtatod, that tbc nla
hail bcaun tn dtrJrnnrry ad hrd rlnert ooqlfrttfy flnlrbcn W tho laet
rerk of thr nnt&r Eurrrnr thllr orltrnion f,or ildtnlng tlr boSfunfDS ent
rsn of t&r d'gratlo nr thc abrrnor of rlnrr dhlrlng thr itefr It n,r
falEfl tht eltbouglr fn rlrrrr rryr br xs errlnt b ihy, w.at unlrlcr
eoura ttfLl bc pnrut ud, rrlld trrrn up tte aplllny rt nl,gftr

Dur{ng 1971r tht t:fr.rt rtvrr t on et fanpiro Dau res cn
18 JannarT' lgrln I mlLctr{ nrplrr r rsrk lrtG"r !r frtoh tnru t&r
Drk of tihr ltn n! cvrtrr Ib. na la l97g nr tbr relLcrt rudbenad I
r4road.rncre obr*trrt lbc oaruf fsr th.tg la mt bom, but tbc
oilGo.rGt sf 1$5r .o31o $mrrrl ftthlry f$ f97O rgr brw bra r
oontrtbutt$ ftctcr In lg75t rlrwe fcrr slsn ln Jraurry i]r anil r
rubrtanli,rl nu osgrnr{ oer thr fclbrlag l4rrr



77

Flg. bnl lrooaltti.cr flm illdr rlvc!' Hnpleo rtro trooelv"dr



1?00E t? 50

35 
0S

Elbow

Kauwhata

400

^ Krrapiro

Mokau R

^ shannon

Ma kara

45"

Lake Coleridge

Aviemore ^

Wait aki ^

Roxburgh ^

^ Dobton

^ Hydro stat ion
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ry data ail b egr€tnant d.tt ttrr oonrl.rtcnoy otr rr"t1rl
sbrmril by Crfunrr

t{otbing la Inorn cbout thc nl6rat{on fror ific upprr oatuarlr to
th'r 'il'- ltmlfr In ttrlr rbrtoh, thc rratcr le oftrn brdbl.d rad no rrpontr
ef thr forr t}to d,gratt on ta,kcr hcn bcco rrorLvtdr It la rrrrnrl that tle
rlrrrr fftr olorc to ths bankr,

lht laor{.s llrc ;rI1 eogualntcd rtth t}rr ennral d.gratlon of
dttra. Domrr (tgt7r tO]) rcoordr t&r f,l.]rlng ,a!a rsomcneril ln thc
aarly rurre . o.. aad l"ertril for tm s gooatlneg thrcr qarntbri. Eltrrl
rglrl oephrrcil ae ttrey ottrmptrC to ollnb rook fror, or brro&lcs orf bnrrh
tran PIso.A ln poolr *fft tbr rltrrr hnd ooagrrgatril" ftrr ilvcrr rbls
el.hbod. Lnto tAc bunilca at nlght mrLl bo rhebn qrt ttrt follrtn6
nornLng.

4.5 rnffiSfg 0F SAXF! Eg

Lorf4 of,,tfrrm
lbr bngthr of eenplcr, Ef 61va ln .|!ablc tr.1, ird.teste t{rc

varl,ablo sfuc of, ntgrattng clrrrr tt'e dlffcnrnt loorlltl.cl r Iu rl!,
raqrlor coateblug bot& ryeotre, tbc trrn Imgf,tn lugth rroodlr tbat
ef tlrc rhortfilnrr Ihte nrflrctr r slrllnr lrmd rom ln 6lerr-crlr1 Al
rxpcotrOr .lvrr rrcortrd rt rn uprtroan dtr erc ler6u tban d.snrtrrau
clrsrl ttsn ttr rerc rdrrr. Ihlr ir rfl flo botrh lahn rd xrlbton
t'ut aot flc tbr rett*t tlm r,rptm (watta*1. aad adrror). Eorwr,
thcrc lattrn ranplor e.Fr rnlf rnn ootlr a lar6rr rLsr langr of l? ur

tJrPfuaf\yr {rhr largtb-ttcqucaolor of rlrrm oorrrapori n1l to e
noruel ill'ltr{butdm pattcrr' Elg' 1.2 rhore fsur tJfploef ralpfree

Ilthtn |nJr olr anrar vrrlet'tmr tn r?rn lcngflrr oocur ttlurghout
ttc nt6ruto47 rioron. thLr Lr r.a l.a lablc trr2 ilrrc nrpler flo
Earaptro Den rr arreag.iL rhrnofcdorfU, Inoluitrit la trbLa tablo aea

fl;nsm tIel foofu (196br f00) fbr ko rarplee tehm frour ur lrl stta r
tbr batr of thr rplllf,ifr I na6r ef l.l c fer thc nn rhofif,fn LEdL
r!il I oE c fr lagf,tn| oeg br roml Of LDttr st Lr tht rLr[fr,r tr!d,
tn tbr laglhrr luoh t&at for r,4r m re4lr, an l.nelro or ilrcrnr la
lrao lcnglh lor onr rproLor tr pentfrbil p r d.!il.br abrlrg! Ln S. ettm
lprotrrr !!hc rcd.ftdt of thrn Sna8pr 1r abo lld.larr Ih. rt6ntfl.oriof
of thlr alr{ver. pattcrr by rrdrrr trtrl grqrprr tt uot rDilaf

Al r chcok to ror *rtbm b rilgtl.mr fil f.Nqthr rraor{rrl
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Table lr.l ttgratorlr olverrt epaoioa proporu.ons and noar lrngtht

(*).
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tlt. 1.2 Lcngthp#egucnoLor of four rlver ranplorr



A, australls--

f0 12 1{ 16

Length (cm)

A. dieffenbachii
---

b
o3
E

2

80

6;0

{0

2A

100

80

60

40

20

Makara
l-2'72-22-2-72

l{arap:iro Dam

28-l-71

Dobson
8-t- 71

Roxburg1r
25-l-11

40

20
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Tablc 1"2 ltl.grato4r clvrr rerpler fnor lhrupil.ro Uu (bar ot

thr opttfny) r apcoLtr proporti.onr and. rcta

lostbr ( oq) .



19/1nr 276

fr i (! I 8.D.) r.ncp fr I (t 1 s.D.) sancr

85 a+ (fo.8r) 6.7-f0.5 rb 9.o 13o.17) T.]*lz',z

z6/t/tt qsb b7 9,5 (!t .ol) 7.b12.9 ,, lO.8 (3t.el) 7.?-1f.8

zE/ttrtt 6n 65 g,5 (3o.lz) 7 .i-12,5 ,7 f o.J (tt 'a6) 7.8-15.1

t ,r, 6D g,J (tt .t l) 5,9-r ?.rr ,, 10.5 (tr .r5) 7,b15,j

,/{to 5?6 6z E.! (to.7r) Lt-{t.t ,s g.j (tt.4a) T,o-t

12/il70 6$? fS 8.9 (!o.gt ) 6.6-ll.6 5z 9.b Gt.tf) 6.8-t5.9

.zt/U€n ,57 ?f g.! Fz.ae) 26 g.6 Ge.4)

. s/t/61 ,tb 76 9.7 2\ lo.b

Data n A. slntarll,r

I ilate fro toodtr (tg4r fOO)

l. illoffrnba&ll

-

b.lr
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rEt aot rlnplgr afu. to raailEn filuatuati.sns d.ttd'n l4r me alghtr ho
aaryba tcrc oollrota0 ea 28 Ja,mer:f l97l . Botfi sorc tebm tloo tt
Banc pl"aor rt the bero of tbs optllry, but an hour a1nrt. ttr rollltr
rurr l0antil.aal (faCte l*-A) lntrloat|'ng t&at tlrc pattarn ln n*n tcrythr
rar not attal.butable to ohrnec but raprosenteA a real 5rarping.

Urtag tltLg oonbtnstLon of aaryler fron tlrree relnrato Jrean, tt
lc not pceElbls to obccrre argr sotrgonel tronri, ln tlre nsan l1ssg.

$ocol,e+ Plongr{$qnc

$ablc &'. I also 6tvoa thra poraa:tateg of botb opolco for t;hr
vart oue rrplea. Hoat speolnena, 8#t osnS frou tho ltoztb lrl.and.
Eorr, 6*, of ttlo catch ;Gil shortflns rdrenesa lu t&s Soutlr falanf,,
ghortffLns oosprded, onfy # of ttre spccf,es proport{orgr lhe fluohratl.ct
rhloh ooqtr In tre pnopor{onc of botb slno!.er a,rrlrl-n6 et Xaraptro Drs call
br tcgr flc tsabb 4.2. Xo trrall la sHour but thr overall pnrdtdnaaor
of ;hort*lng lr rplnrsrrt, Agafn, thc rtn!,ler'lf brtilrn thc tm reqflit
of 28 Janrra*y 197t rboll tlra lnoprtlonr tutn eons!.rtant on aqlr nlgbtr

Tlts lfc Xau$ate rnple, oollcotril lbm thr boac of a ndfrl floo{
SptG at tbe catransa to take Ialtarc, ll of lntcreat, ar lt rar oorylmt
oouplately of shortflns. 8{-{.1arti1 tn tlakam thc ilorartrren rttr (a)
&orfif r blsh€r prqportlon of lbor'tftns tlratr dld ttre upstrcao rits (r).
l|rega obserl'tatlong arr ilfuauaril Is a later lrotfon.

t'o O{.ojrn{

DlstilDet s6l 6rioupr ooulil aot bo &tetdrrgutsboi fbou mnlnatLu
of tbs lcngtiFftrguonoy &tar erd ro tmc ego ibt€ilEtratt onr rol!,! ndt.
thc uetfioat of agc04 ccb fl''or bumt otoll.the Le fUlfy {U,rqrmrt tn e
fclXod,ng eetlon. Eaqtfot qrl, ;Fr !!Etl, rr lt ns uo't fntonloal to
crtabllrh gforth r€ba but mlf rfrcthsr scrrml a6r gfeupr ;rrl perot
tn tlrr aenplmr uil thc epprgdrBtc peportt crr sf, nolr tFrrpr

lFon tfic rorulta lt rnr ttmd, tbet tter na firquut\y an oruleg
fn fag& bohc@ arcoaldTo alc trf,lDe. Il nrelr srrrp thr d{-Irdat of
t$r ovwlry ras ta&on ar tte ep jlrup ttntt. th troo.rdw rlrn3., dfl
mt rat, tho dd'Dgd.d d ttr effiIUuec rr l5l1p4 .. tbr grnrp llrlt.

lrafltr fru hlIatc rail lohru llrr errr lrrnnb,l 1rl l!$fr ]r!.
trnfctna'tdlV Sartcr frbEA rpootrcr rrran rlt ynrsrrt !n rtrug fill|lr
'qA tL. otoltthr ilEtr gnrnf.fg ud.trblr fbr loriltngf lortrngb rd,
fvlml rlrur urt rrtrrtr{r rd lt rar folil tlrt both @trlD.l,



Tlt

lablr b.] I&Frtory rlwrrr proportlonr cf rgt frgrrp tr
rnpl,or *u latlatc rnd, Xohau llvurr

8 r rlrertfitn @
LErmsft'B @
D r il$rr qfO

lant r rragt ta t rafth of agrd mlr

f r paemtefs of totel rerplr prt r3o 3rolp



ArrC

latbte
('rruo*)

ldbte
(rr rrn*rtr)

hl.Irtc
(rrrrrC,p Drr)

lPrqbr

8B

i'"o 
(cr)

D

;.I'It(d

D

in3r 
(o')

lrr Cmsr
I

f5
0r8-f O.7

,e

I
6

7.F9.6r
I

f0
7tt'9.8n

I
rtgre-i0.f
6,

I
ttrH.!
fi

t
t

f OJ-f f .t
n

t
I

I t ro-l lr9
I

t
2

lorlrlt rO
,

,,

7
lO'8-l lrl

1)

t
fo

?.1'{ ?r\
tf

2

$
9.8-fl rl

rt

t
t

l8r2-llr0
u

tsS

lugr

&n.

o

fi
6.9-8.f

n

0

T
6rb7.!

2l

0

I
5.6-7 rTI

!; PlFrtL(Ioh r.)

!

ill|l(d

L

i* (r)

I
l,
Flcf (cd 8.!4q.1
f,T

o

I
?f
6

o

I
7.6

2



7E

..b fier efr feupr tht b rtrlilr hrt tb |rtctmti.o otr otcL!,ttr
prmntril ntl,Slr it FollDr flor bolnt abitn!& tbrr lrtr a,rr nt
1rlllntrl,.

8hr rhartf,:ln rlrrm lror tbr tllDod orgtnrrn |ndst AuCfrtr
rhsr hf6b fcpotti"Gf d r3l grnrpr 0 ruil I r Ia tb lrs (frnrry)
rarylo tlc !r f,rrt*rtr rd, Erraplre h, tb 16r ffrnp 0 d fullJt ber
bco pcctrd to ejr ;nmp I oto. Srmt erlntr rFr of l,ntmmtr .:!b.

hfsb rnopo*l'm ef rto |r-'oup I (l#l la tDa Ang$t rrrpf. trrilrortm tbt
t oonrllnrtlr trrrbc of ahorl'tfler &or to qrcd, et lrrt tho fir.;t 1;p
toaaf of tlrlhrt,c llfi la th. ullpc rrbll'lnr r!!lf1 lb. Eo f,rn*atr
nrDf. [r dad'netr{, by qr jrurp t; u errr thr f,esrgtm Drt 1rry[r fgl
both r1ndm. In t&em Jrnnqy ocl.tcoti.ourr rf. jnalp 0 1r ooryrl,r{ cf
tL Frvlnu yrub jlerrtrlrr lr nuli br rnrot l, tH,r qr gr.mp lr
rort yrrrrrat h tsr alorartrn (rt rennrtr) rer1f,r.

Hrbltet prrforllell rrrl ilfuorrrrd, lrtc, tuf tt brr rfnrfgr bers
rn3S||tr0 tlrt ry rhortGla 3lerrclr oi tlmt rrde t! |!. ulrlDar

rrbery fon onr tc tlc ;rrrrr It d,6bt Dr eaH,o{pebf thrt DU la|ffn
trl|r brtng bu nrlt il to erd lnlltr wrle d;rutr uplrur a6r1 rrp4{lgrr
Ertef{y tbr dl:?ferucm brtrn tb qmlrr popctilnnr ef jlaprlt
lna lrlrdro hr rlrut ru1rymt tbfu th.esyf Hervrr, lf tbr uprtrrrr
r3tuFt of foCf!,sr tr n1{.ir th.o lt rould, fr cpoctre ttt rer gloDf
0 ani f !firff nrfdntr tt f,rnj&.o. Ia fbcb efttmjb qr gury I 1r
fhr lerjcrt of tb. tbrr rcrDr rrpumtc, rt 3roug r (1fi) fir
acrrlr rgr ;rca 0 (s) r tth,l*gl1 lt ro ttrt frrp nscr of
rocffnr drl|m tll rjr gnq 0 rnl, rrtr nrpl,rtagy, rDrtrattll
uSfl f!il r3r grlry f 1 tlrr i.a tir nt;; if,Ei$n rf tgr lgr

tfer Plgmth rl,rw rlrc tbor a pldldnmor f r3r 3ranlp I r
Enf,crbtr\t thr eot hrft$ cn t$r I&E llre cf ttr rrtrh turld,
nof br ucrrtrlml, bt th. D$orr€r cf rcr FilD t rml tr lmrfrnr
rt rnllc$r r lrrr 3rglif qptgs ||61'r$s tbra tbrt of rbsrtfitnrr

onuO'l'r .,fthft$ r lrrp furatr|l rf rbortfill jtrrrerlr rnls
rd.cnt !l tbr l;r rusfl cf ltrq tbclr tbrt tr rl.rrrtr uptrrrr &
ro rrr rrpLi$ tfn lojflur

l.lw
Irbrfqr

lhr trbr'rlour lf d|trrtfl| rlnn nr ebrcml &EfsS rryUn|
dd,tf to [lrqtru hr.
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Eot[ ffto rao r9fl trl,pr boL daor eftc tbr pnr of lh.
d'6retLm tl |!r8r Ehr illt llrrn lsni Ourlal Arylf6t bnrrr 161
coaFosf,t'n l|t q|ctr o ttr rpd'llry rd b a thrllrl peol frrl t ou r
rr'll e,sll cf rryond grmn rt tb Larr of ttr dfic :,llr ga rlrrrt
fia tht lstts sror nrl r.G to rrmi e &a{ce nrltf,orf nlt to
rc0h a rnll otlr't filfr llra tlcl rtrr trt4ul.dr Aprt ftoa tf,m
tdl, ao otbrr rtrlnt nr oDrcrll errat &yllsbtr lh1a oontrmtr
rtth csALtlonr iur{.ng tbr pal ef tr r.tro et rltarrgt by perw
rteld'o opcsttoml tra rl,rrrr rtlf rotfur$r ud, tbr rpdlfqy enn
faer of Sc &l Arrfal lrylitbt l:? nla b frfffa; a thr rcthrrr cru,errt.

At Dribb bttr anter of rtrrrr rc. tlo. Icrt [rlr mgrrjrtef
fn rbrllor rrtc ct trhr bar of tbr rpl,llrgra Brt.al lr4rr ajlr of both
rpretrr Gnr rlro prrrlltc thm mlA lrcdl,rhfy Dlnr 3gt cf r 11rn3
tdih b||r, frllr rlmr nr. rrnarrrry bcltfu.rut to urlr llct.

Eartl dilerr of nta fturd, {m rutfsr of th. rpillny, eri
ilor tbr|r fiaml ort otw to rpl,Ilny brr an!, atcrl tbr nLu pecl;
1ra8r mSom ef rhwf ru\t fd tf ba *trntatr{ b||tpftr|t latr t&r
lnl,l flrr rail ettrptl,ng tE Ffr egrtart ltr If l5j 11tr :r rrlettnl'
rtft tbr rilr mli ;i't rt t&r :tc'r .il3rr thn nrUraly dr rlSrouG'r
il.tn aGfl' n9fi ti.f rormtrr lhtr burtt of rcU,rl6r ;611il aortrrllgr
lrrt tnlf r tf.r roron&, ldl tbr mI ffirll thm ryrr to tb. rldr sf tbr
frlor mGl t&l ;t,f nr abrllorra rnil, lrrr rd.ftr Aftl, e rrrt thr .rl
ilili dth'rsnl orrt bts tb. rtt frfil eut rqct tbr 1roo16 or elrrl
llog tb drlp mcrtr et thr rdgr cf thr (lrrr

tbcr rrrm f,rorr mtrrrrr b rrf- pool, ibl Flrt omcrrtr rr
|aglrlly oovrrC rl's r blaor ilt33Ul3 rrr f rlrr, up tc ! r .a errr
l!m dfLDlnrc :tr rrrnrl€ry fin trrc*nr r b|trt d rE, rjatnrt r
o.nffitr :trlr rttilrctr0 rc llrre illd cl|1rf b 11T Ftd. !D.
rtheC ef rrtil'nt cil*ll3 rr of, l,rtont rd renrtrb{ of r mr|rr d
,d{s/ ltmtrr rt tb mont ef r rydr c' rrrotp fr lo{n,
fcnl r |ilpcbl rF thqnr lBlr lt trlr ril rdnl rtrtlmr6 tD.
Drrt;r rrtdd, fbnt rail Eul to g fiLf It EBi n.g"t l(, t
boqf rr lLn Frltrl u1nrtl lbr tna rltourtdlt rna; to g; rddbt 11
h?tt st n t bcqf ttrnr{ r tfr o; ra til &r1n. I fbl,lr aglcut d'rld,le nc{trel rlr'tln3 fy E*tb Afilcen rlrur tr drr Lt Sb.a(rrgr I5).

lhr l|brnfr fw renuor la r!f*fa6 rlrrarr rpDcil{ to to
rrfircr torf,or It rrr iona tbrt rLvrr $f$ills rrrtisrl\y 5116 nr,t
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F|r et{E ry obJeot ttch rrnrol e nrbrtraUrl bn& ln ostrat Ltna
tbmtrttrr rni, th. nlbrhteo Prrtrnb$ th. rdrlrti.at of thr bcly
pr|3t a l*uA lrhrf, rrir nlrtirr te rurHnf tr1r, rhtrh Filnr11r
tt rlr ftu rl,liLrq brohrdr radtr itr om ril6htr

A rrlrPft of llror ttunl rrocilDj e rrrtlnl n,l'l nruir ecllrctal
for eerDrrlla d'tl r rconl, rrrgb taEm fnon tbr trrr otr tht rj[llqr,
Ib. lrr3thr of thr rl,lsteg rlrct rE\r rr fel,lm dth tib ilSnsrr lrr
brr&rtr brla| ffi fler thr jnnrl rrqibr

rbc{clar Drn lmgtb EoC c (9.5), lsst T.lrllJ (Z.Flr"t)
lmcflar nrrl l.a|th 9r5 c (to.E)r t'Err 7r9-tero (?o7-tl"E).

nlrltrr, ter pcmtqr cf, .clr brr ||rra tO o ltr th. clt1b113
rrnpl,er tr g# etld ?Ef ftr rbortf,far oi 1c6f!u rrrprrttrrrflrp Ey
cqerflc r$dval.rat flurrr for tb pglar nryfr rlrl, rbortfiht S
rnt lnjflnr 4. 0tutorly n.ff rlr tr o rtrantry ln rll$i,ag rr tb.
arrtrn rar to rtfbt rrtlo 116116r rl,tb fn3rnrlnC rt1; of, t rdr
I.ril1t rcti'r.trrr *iel cerrrpilr to r rd'sbt of 2$ & ru.ld, rrn to
br ttrc dnr rfrr fc rrrtl,oal olt*l^tl3s

Upcn .nclatrfoS r rnrmt, .ll rlrat fndfrtrf,T rrtmtru
tinrrrrrr te rb bto ltr sb prftlrr ltretrdf rru h rdry
Iafilf lf a!flfltl'ltt afttfl3 r ntl rrratr tfur rho rhnt r
l,trt|'sct thlcptrd.r er rll crrrl,cr a1l 3coil,t o tir r$ff;;y eaif d,rrila11
;Frr €lenrl' rltf, ldrr Oftrl auff e fi{rglnf r&rl,r cf brl^r 6g!16 }.
rrGs lt.|| {|r{r|rlf,mr ;rm Dartlt darr.t bt tb ltd,t a rftnrr aot
rretlng rnrr| tnllsh, but btc taboltrrly obr*rlthr mfl,nl, ttrlr
rootal trUrfnrr

Sfgntrlr :r rlro lrnrfrrfl lr rmpr rrrril{crr If tb
lrdrry ficr f I oclm of rlrrr rrrf|g3 uD 3 ttn j3 13ta rcl
Cfrfi*rlr the'tnllrtrtf rd. vffnnr rttqFtr b trorp. boe tb ;y
lbrf frt o*rr ltlr praLo rrrrcttn rrr rrp$$ trutd.tt l, bs& tb
*rfr rlnl tt nrt rlrm HIO th. firPc nrhrr

I|Chur
StrianDfr rcrttlily rrtrrr m3 trhr rlrrgr IB rdlttilan tc

tb. lri rlr r&rrnt to ttr tlrr rf trr rp[}lqr, th rrrclr rd Jol,ltr
h tb. ocrmrrtr m*lnri ryr |r|, rlur ril othrclr il r 11lr D.a'
frrirll*. Aooffnef tut urur$tl rttlgtr to nr,Lr ttr r.tr Era
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ffirrtr{, nroh rlrrErrr u[ difr Eo fooi Lrill.rtaly srrfleDlrl t*rrrc rrrr
Itttl,r Smor cf tt tr lrfiaL

Prrilrtl.u lr llro r r!3afficaat lrotcr ln mtell{r. In t*rr
rhetlor stm at itr tns of tbr rpillry, u,{r farjr .rtrt rrE to } I31
rrr trfnr folt of tfioaf ;r. Lmgf,lnrl lll lar6r llb pott trt1r rrlr,
ht lf rGrr trf,ftd rai th.tr rtcaoh smtcrtr rmrtnril,r 0f brc, to tro
&cfiftfnr oatalnrt no rlrwr *11r tb dH trmCflnr omtrtn{ a total of,

85 ilrcnro tb ndln adrr lbol aor rtc.oh rBr rfttrr |PbJ

ce.natEeltrtil,o hrbltr of Imaf,lnr s. rlf h!ilu to ml, poomlorrr but ulr
frr rntl relr lrt fmtd tn th. rto dr of rhortfilnrr

lkr tlr bultu of tlrrr lrryr cclr ilr{t tfco* beok fnto tlro :tr,
thrt rnqr t-ililrt l.f rttmbL by rturf lr$to oetfil,rhp lc?rlnr,rrr FSUIorrr
(t r gumr) (tr lrtdld'dm). thn retftrh rrrrr stulV flr'til,rr rnd, rlall
not $lc to t rugbt, h'rt th.f! odvulrr frlf,tnj trDtt tcSI{iG d.th
lsgr nu$trr rug6lrtr thJt roulil lrt osrldrnbl'e qrrrtl,tfrr o'f twrnl,b
tldf r

!b iurtulat poof brlr tb brttnr artlrtr rlrs oatet.n! b'o-
tnoutr fbor f,lrh ranld rtr ro Erly s .ltrrtr

Ib4rr Archr end, Ifndier'f mr nrn to lrtlb rltrrt, mprctrtlgr
*F. thm bd congt |rbd, ln paob er G't ;dCf$ne r.rlrl aprt
ffllit &lrl'sg ||fll$|" Irbrr-rrtr clrc tcol rt1;r51r'1 cf ltr'r
cnofrtrrtlorp rad rt tbr eutlrt of lrb UeLtenr tr fan*etr, ffiin ntr
r'rrrt r.fr trr t6a611$tr ortchtng rlru ar tbry rf3gfrf cn r tb coqcrrt
forr of tbc (lloakstr.

l{Fllf} rtn Dor brmltr nfffD6 guatil.til.o cf, rlrtrrr ffffflA
m ls.n' urr{ lLrotly u lbodr rlrwr bril lrn urr0 la rrora Snrrlr er
rffnlprolrr frr Jto.Ii4 cec'tntrl rl pcirr If arf:ilrlnt gnn;i{tLor
d abrF.rlr tra h obtrtarL ltr tbr fUlmrr, lt lr rrhrlt tbrt tH,r
pnottcr r|,ff lircutlnr,

@
tb. rtilrr$u c rtinlt dl"d llltirtr dffet{'G rs! nlna+-r

lftbilS lcr tqrnturrr (tmr ttrr rco0) roulil bbl.Dil.t rrr! rnntr
of drrq S. flot tbrt. rr! rlgrti.Br nour d,t[ill r fn rc.er of nS
el$c fb$uqhn$ tb. *elr ccutlrl lillortcr tbrt lt tr net thr nrUng
of qy rprd,flo trgrnfilrr rhtob trl46rr djrrtLm. ?qcltrrr
ilcortrt tD tf,r lrlrn 8til.u o?r Sr nlCratory D.s{oa rrl|ld ltil
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lf.8e-21.5o0, ht thr trc rsqasf ilcooLl, rt rttf tilf i[lC, urt cosrrryul
rltb qf ocn trluc ar flectntib.

Stnrb,rlgr. ttro lus qt6lr rplfmr to herr no dtrrot dfros r3
f.rD by thr oonrktGsJr of errlrrt tilrr lch Frr rt f,rnglrro Dnr A
lnrll d'|retl.oa lrr rroortrA rt lrtrrn ibr'l,ng r tthrht tr to ttrlr, tut
tbr hr6rr nwrnat took plror tm ibt ftrou lerrl rrrr nonaL turthorl
thc ntc ltvrl brlor tb frroDilso Dar 1r rd,rtlnlgr ocrtaat aai wrl],
povlib lLttlc drfrftnattrr etlrrlurr [rrEy (ttFl fi) obroc'rro tbt
lnerercit ntc flor dliL not tadner e lrr;r nr$r cf rl,rrrrr to olJ.S
thr nrdnr of r FlI ntrrfill la l tfor*h Centsthrry Jtilrl,

Ul8rattm ray bc td$atoi W th. mat,lon rfbct of rorar,l
frotcrr Pertepr c tqnntil!. ;rctrn tten r tbtrbolil, rrluo, tba
lllalofen $y-1sa15 of smr end tbr repil orerletlo of r reooUlc
tGdmsy rbon td.tlally bt e ftr drrq rff omtrlbtt tc thr cnrt ef
d'gratisf Inottn{, ntr tlol Hr pmilrrr r rtron6r lbotrd.o nrctil,on
rnil h c fitrtbrr ontrllutf$ aCmt Dut fu not ibr onrratilrl Gfr &y
tnhtbttory dtcot of lfuht nuld cnft b. o,f dgnfloracr *r.f rta. lr
olcar en'0 rbrllgtr or *rst tlrrr hglr to lcavr thr rtrr to ar|gtfst
aa obrteolsr

,Hrbltat Fusl'[-ucrt
Gotrfrtrcn of glrml anA elrrr rtrbrr trr bctb hffrtc uf

||eems dror lnotr itftfrrunr l,a tbr rproir cqqodtlm tafirs tb h
rtegrr for botb rnrur lhrr tlrr ;rul trrr of t$r ,Ilbd dilFor!.
ranlre nr !S rhor€fa (a ' !0o$ iffr tb crrd ns for rrnnAn
dortil.D olrur u 6* (a ' tA6O). lbr rltf olur $trhm fg. l[r
Iabre Etil'..t i.diltrrl r prlfiucr fy fmfffnr fcr uprbru r$;rf
(lorr hr). tlrrt rttrptila3 t rtr lrb htrrrl (!r ru*rtr) rr.f
rl.f rbortf,lnr Ei Lorf flSrn rGtnC ttet tblr leh. 1r tlhbln |,
bl Scttlat oaltr

MD6 .trrtrl,r tfdnl caantfmr il rUfrllgtr rtrrrr d,
r{wrr lt r| firqufitlt rDrlttl thrt boiltr rprtm cf nrll ll,r rhard
lrflsltf hrblft pr{tranrr lbr ldhnm ll,rr, t0 b nertbprril of,

ilalllr5tmr rar flrhc{ tdct, lbr nlrtl'rtr ia t&r rrnr tttr|' tr
corrr| 6nrrl.ro*rr lbr cltrb d rrl,r trlr tea e6 q ;r tS lsglll
d g rhofttlta (n r fr2).



It

Ia ootsertr rrrDlrr cclllt O fFor ttr HrlLt lrtrdt Etil+
tmr p.raod.nmtly &ortfrlur ttlr rtrcaa nr ftrhcil o forrr treerlan elrd
roarltd t! f0f6 llr lrrr than 26 cn tril.a6 cellefirn" 0f ttrrrl 9?S n r
rhot'tfiLu ard f logflLnrr Thr ill,rtncc bhGn tb. qltl,rtr of tf,r
feilanrr tltrn ui frfldrr gtilrn ir 2r5 lnr

fo lwrrtLgatr rqr prttm ln hbltat eolrctlu by qroicr, fl,rr
rlnra{rtlrr rarl rrrfil reryfod tn t&c la}rna Eistqr. A gertble
f Dro&-p1r lfooffi.c fl&flg rd.rnr nc urr{ to ootrtrot rll orlr brfcf
* I ln .r& l$ll1 Trry*rtnrlg md, flw ratcr ilra ttoor.|rt, aot Sr
rubttretr rlrrrr,fb{ rrrontlna b lr6ler (tgnr sb5) r If rtr Dottil tn
ahrngrfl furfns pFcgrrtr upotrsq f;Lrhf4 srr alL1gotlusi 1qilf th.
nqutndl rubeturtr tr rllrn mocurtrnilr

So rrrultt rn annrrlrci l.a lablr lr4, tfil rutu b tta
rtatfonr prrrU.frl tto botfr $pcl1 rudr th.t tb rrfftm itr ftr ttr
lcarnr lhr nDt|lrtt ltcr gtatLou I r$,!t rl,thargb ror iltrhnor rlnrtp
trrrr rt-llor d.tb rlqglrh (Ierr urtrblo rllt bettr nC lllneinf rcl.
llhr n$cr of olr tla rtrtlmr I anlt t nur ocnrl.drr$\r llrr tha |5o
mb|lrr frn ttr otlrc ateti,qrr but lt l,r arnrme ter lFclrr prqort!.frf
rrcor{rd rn ralfd trrdl.oaton d tbr rrlatil,rr abrdeno €f bcth rgdcfr

lftborib rh*tfinr tr pCdnrut Lb ell rttt$ar, ?rDl. b.b
rhstr ttrt tb fropr$m of lo.fbr b ilsrotft lrfrlil to tb Dettil
Itprr raf bn r Gttr flrr tbt tb penoatrer sf Fl.[ fuCfinr lD
rrlfi! rtry rab tr 3rrrtrr ttro tbet b rlorr ni{r elnrlrr

Sc ttilltrtl.|trfr lh. rl.rr *lrtrlbtton of bctt ltlrobt d,tttn tha
flrr rbtLmrl thr prmatr6r ffrH.bufttm pcr tro r lngth grlnp rrr
gl€nfrtdr fb.rr drtt rrr |fru t! lsblr f"F fer h fl.nt flrr *rb

EDertf,lnrr run]ryrrrru tr ttr pqErrl t il f.ttrr ltf&lhtf.o
bt rfr. tbr[ ilo lngnllrl !furr Stitfs t ]bm r bt$ flfnrt{61 o4l nff
rhcrtfirnr (}il ( ro r) ff,rr Etrti.m t ilrrlr mt affml r rpon hsttat fcr
|u$ rr[r e[l thly rrl nefu.$\y rbrrtr gtrtilo , iltt qryra b tr r
nttah&l brDltt tb nu .h*'ifinr Dat hr crry t# < f0 lr ll|bn$
mlrtmtfrt nrEct of nell rrlr brrr pcntrrtrl ltmr uprlnren ratgl
tlhr ptrrnd.nart eb**tfta dlr 5rmD 1r t0.f e nr lhtr f$sp 111p ddHtj;
ttetil'o I frtlr ttr l8-lb r lFllp b tbg le,rlrrt fa Strtrs !.

ll'hrrfl,mr tb rrlf drrt d ltgllnr Sc r tlta6r trrr thr
rnllrr atn Ftspt to frrdrd,ntr fa &Ertrn erllrl Uprtrrr, fu
Stittonr I end tr t&r pepertl,eo of rd,r trl tft. lrrlrr lFouDr laprllft



ctr

teblo b,rlr tDrrlrr pcpor'tf,mr of nlr lrre tbrlr 25 c frol
nlrotril rubrt ltcr 18 t[r frhera Stlur

Il r dlrteaor tlil rirrea rnrth

E .' rhortfiln @)
Lrtrorfln@



gtlttan I oO . l!r! Dottn FD. r rllt
(l.f fr) filr; t QJ2 {t rd r frr fttsdnr cfntr

oetcbr I . 19 f0# I

ttetd.c I cC . 15.! Dottu typtr f,lil gnwl
(f.9 n) fill; . O.tb y'r rr0r ertnjr{,, lrarrles

|rtdr rrlot 9*s *t

ttrtfs t oe r fh8 bottr typrr dlt
(f"f fr) fItr r orll {t ;.{r frlncllr rrcrtr

crtrharSS t*t #t

Etatde lr oG r ll,rll bottcn ft7prr ffi(l.l rr) f,lR r o.ll {t rr& firmtslr egrr
rrt*r I r llo I# r n# f

ttr€sl t .f!.Oc brttctyrr.;ffiefo*.
(6'E h) f,lr . or$./t nfr fr' rr{lctng or3mtr

crtdr I . !t 6* s ,1fi L
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Table L.5 Ferorntage dtatrlbutlon by logtt groupa of cdr lore

then 26 o frn relcotcil eubrtratcr ln t&r labra

Stmano
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lhmr rrrultr r$l eorlrtrnt d.ttr th rbteretlo lbet rccrmlrr
fllur d.6netl,ont Im.Sat ftrrthcr ut)rtu.rrf Ar fd, d,th 3le1-drp
logf-lar rborC e prfatnor for rd.fla rtry lnnf, *sru rbeztfitrr
!G! lrrr nrrr{eur |l rch rrtar but {odrutef rt||y rql,onr. I:ttb
fnmrer ln rlral {lhr brbltet rrqpfuuntr of orlr clrn!fu Loa&tlEr up
to f 5 or oen flLni rdrqutt ootr rndc largr rtonu ra{ rnll roslr at
t&r nr3ta of r rtrcu or rqtrfrr Lrr8pf rprt-mf rrt fsund ta drrp
Beolrl -|{ bl(b c bocth uanrrutt benlcl Uprtrcel dffatton rnrlal rli
lrll rrlr fn fl,niltng moe.drdgr larac rooLr rnt tbr Drtter ocrdrr
f,ftbmih &or{f,far frbbdt rlugglrh rllty lr.lf, co\t th. rDUt Lndivl,rhrrlrr
ts abot eO sr rtlt ff,nd brrrtcl, ln rballor rtrnr rrglnr rad brohntclr
Lc3rr fLil prrfr d.cDc poolr end, rmrtrruut brnht Jtor

Dtffarraou la trr brbtbt prforrncte of bot& ryrdrt of efirtt
rd. lrr noteil by 6e1lnr ( t 95t r 6!) . Hr forrui, tbet a ohra3r of hrbltat
rltht! or r'l,trr prodmon a ibfi!.nlt chlngr ta tht rpeotu ccporL€.u, d,th
lmgf;Lnr lnhblti.a! rtlrrt llilbs Doul0rbrtr.n aeintrla ntort, rtllr
ln drepcr and, drrggfub rrrobu, rbortf,fna pritad,nrtrilr Br1;4t (tgffr ffg)
founA tnll rlrortflorr lrrl i;hn !o rar ln rrfft-fl,orfry aad, rtry alrrar et
tlbl hceib:brr of r{ror ryrtrnrr thr llrbn rerylor codlrr tht thg
WTr of bDitrt lr nlteblr fbr nII rhortftnrr

Drfld.b brbltrt prfcnorr tryty itlffrnt tfr|try bebttrr
Unfofinrtrf,y frr irtr er rrrtlOlr to ocryul tb ftrtlq brDLtr sf
Eaff rllr of both rprclur 0alrmr (trur ft') oobd'Ht botr rprdrr lor
tba u.llrrt rlrt 3lcup b ffi.-rrc{f It reuli Dr d tlbnort tc hs;
frrtbr rrlatfrr tfrtla8 by qnctrr manrl rftil.a rn rrrn fu boll
rDochr ocd,rto

fn dl'rourtq f..Clq hsltr cf lmgflnrl Brmrt (fttlrr i!)
cnolutrrl' tbrt rl,rrtl,oq otr tbea or1ndflr rr not ltil,rrly Ar tc loo|,
pltfrom lut rlrc to tb nlrttrr lDuailmcr cf lb. oryrntn lgr
f|||ln. fr*Unlrr tlrt lFrrf of rrl rron|lf rirptril to lltfirorr
tn frme llil tH.r tt tnfa r.r tbrt dl,lfuromf la ll,rt Drtil.r botb
rpcrfrr nrlV rdbt tbr rvrllrtd,lt$ ef fbo'n ttlr fornt rftlb tt
mrprtLvr lnLil'btt rd thrnt'osr tt b tltr ntbDfUtr of te hrbtbt
rrthr thrn enllAllLtf rf tprctflc ftot tfpr *lcb fu b Dc'trr1f
lr$tmct !'r EAttrt trdrrun, Obrrratioar m rrfotlrr rerufftlrr
cf rqHll'rtr0 glurrrlr rnil rlrrrr arggrrt trt fsgffn; hrrr b13b.r
orylro lnrdr ttra io rhan'tflnrr llhll hu not yrt lmu tr;bl cyrntgntr{y.
If rarr|tl thll ndt0 gnrtrb e plnulblr *pl^srtl,en fer thr hrbl,trt
ptfirnru rhm by botlr rgrcbr
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tuob hbttat grftlucer r$r osloderl\y l4wtent, rr thrf
rllor bot[ rpclrr of rrl tc Inh$ft U rrnr rl.urr 1yetr, but rttb
1{-{ tfil lntcsst{on anA coryotil,ttcn ibf to rrptil,af roplntlon.

loi$?l,{$*atLk
lht rlrr ruDb flil thr lo&an l!.wrl ltcr PlyHrth, il rmt

altvr, Dmkca tn en LufiLrtrd *rttfo brf,. Uafortuet lt, tbr vcllu cf
o.b to ory3m rr aomd.rr rni cmdabnDf'r rrta:llf took Dfroe &rtag
fraorprte 0n rarLtrll onff d&t clr ftla a totd, of 292 Gf rllrrr
lrr rltDt clr ttrt rhortfrlnr, let drortflar oryl,m0 Gtt f S cf t15
totel, Ar prrlforrly notr{ dth llrrrrrltl luffina ilti aot rpDra
t311-jr1taat to tllrarpf,'tatf,e bt tblr ntbod itah rrqulrrf srttnuf
rrr$ntlmr

.|lo roqen auntyrl rrrtrr ef betlh rprefur Epord to atr, tG
rrlr of rrd ryrrl.rr ;E r Blmcf b pbrtle equrrlr la r oonrtrrt
tqrnrtnm oaDlatt. lhrrs tn rrh oolgrlrr0 tlvt lmr thm f i cr ent
f,lrr grrtr tbrla Slr lmgt&r l, thtn f,lfr of :tor bffthc r!.te
rrtnatrl rpcsl ohil.pr ccurl, tb. bottu ef, emh qurrtrrr lh!.; rr5.
:r ctrgrl |lf{y rlal irf to trurnt thr rooulrtla ef nttr 1no{uotrr
trtln of t&r rrqulnl, trnrnFr u rlir0 rr arnaurry tc oqrnaetr
fo rtc lort ty neportlu. In ril4rttm, lrrtr rheffrr bryn otr rtrr
;F'r Fuoa tn |f,. oaDtn t to rlrtrts r ntrt rtrr1ftrm1

lba nlr rf$t rscllrtf.il !.n amtrt rtrr tc tb ngrtr1
trqllltrsr, S ntrtaj tb tlD.rrbrr fO FF |ry, lflc tn 0rgn tt
tbl| trryr*rtrrc tt f rrt rrcrrl ui pfrnf lg th. rgrrlrl tr rrlr
tnfl3i |! th. alrtlO rtrr u lnirolrr lHrr |rfft brFefi.If ;6ll
ri. snt L.O .dr !-ctr{ rnd, rrroulrlr lhr ltrrtfo d bnil'Dct rr
|r:flnr{ rr fLr po&t cf, lrrsr

fr rrultrr lSlr Lfr ldlrtr tf,at rhctfifar rrfi, aDtc tr
vtr lrttr uds thn rriEiu tF nr. lm3llnrr lt ttrgr Tf

rf lb. forfrar Utf ht lnr rt tf. rllrrtfilnrr rt t0t, S cC Ur
rhortfitnr eni td .f tr tcnrfru |i.d *ur rt 2!oEr rc# d Dotb rrlrr
lblo Elrup et tbLr lrtffi trpnhrl fc5flar ltel rt r 3ncttrr
ntr tbg llA &r*tlnrr !h[r rrr ro omrfrht |l.fftrnor t hG tbr
trE"lrrrf rt[ttf ef lh. rff uA frr1rr rdlr

roocllns tc rr+,(rm$ cb ln -trr notrr W io ,/, ct
tbrlt rqftn rrqd,rrctr tt attr.rt rDrorfttr itr*rfb t lr il*& f,r rl,n
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lrtlr hr6 tuillval sf rllr cpeed te air of ooarteat t'gpcruiun.
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ioDd.alarr! t[at otrnrnu rrlilrrtl.o ;rr mfttl,olot tc rfstrfn lllr
' lo ttr hrop*u orll lr loll3 tr thr rlr trryertnr lli aot aomt IjcC.
Horrm, rorrl rrsmutr lrrf rna $toa (tg6Et f6r) fbni thrt ryas
uptrkr fiil tb. elr rt thl.r tmEcrtilsr lrr fnnf,flolat f,or rrqullmtrl
rnd fa rrlr oonl{ rlrlrt frDormt of 60 lfim oF Errr

lhr rDorr Cetr (fanfr 116) ruggrrt tbot tba rb{Iltr cf,

@ to nrrp!,n otn nr\r tr rldlar to tblt of ttrr
hnoprrn .ol, SL& lt rlrc r lcgf,lnr0 rpooirr. 'llhl rbot'tfiln ryD.err
uoh brtta rr:[t { to the.r oillltl,sf r lr nrgtgtf,l ln tbo prlurr
lcotiloq thr toff-ln rtnr to bvr c H.3bo! cqtrttur elnnn than ttr
rhortft! mil arlrl ruyd,rrrtl,g at trlrntura of f tcE rnt ;rcatm l-r
lnnfitlel,.nt to nfntrtl llffr In riliLtLm to illf:fsrnoct b rupLratorf
dnad,, utrr.oru nrptrrtlc ln loe#llnr rry br bu rfttlotat tra ln
rhlrttllnrr If rol tblr oilfi br r funtil.m of rlin ttLotoru ot lnellm
brrr r t#,obr d.tilal fryG thra lborElmr 8rl poorfrff. flrqnatlgr
rgrl of tbr rlsbb rltf cf ln;f,l,nrr tut thtr lr pcbrbly r rrturaor
to tb. plgretr0 ryolnr *lob 1r lntanf b lt. dlltrr

tb. $il,fff to tolcretr patlmgd podor|,r of cpcanro to tb, atr
he. milmt fr.rlhtr rr1l dtt rtiftfilal riurrtlnl capd.tf. leociil,agfgr
ittf err eDlo to l.brr t[r ntm tc ar;otl,et &rtrrbr Atrtl; dfrrtlcr
ll stl fir onr body ef ntr to rlotrrr Etorlrr o'f cdr uylnE rcnorl
ffrlU cn &rg nlsbtf rr.r dJbrprrail llrhrrrra hL rfrrntqr of tlrlr
rrf,'rrtory ellllty erl tlarjcrt crLr to groardnj nctsf.r llr nt
lrrkrr Ala-ltrfg!iltlt of rrlr b irflrtrf Ef$tlc lqr hm D.c rltrqrmrl,e

f.t ltil{E, rrq ISALI l0ruqfn
DurLry tb ffrlt fn trrl ttrt ea rrl tpoilr ln fiubrrb,

rrd,. lmle1mt ofmcur !h. ntrrr rf ftt$rt[. trtrr rn nClnfr;y
Ea tatdrl f! |hr fitre frbrtl"o l,! rtalr dle rr rlrrn cQfftr lmr of
r.afft 1r nr of r n$c t' rrphrfrdrf ffi fbn br rff
lnll cf, rrlr firL rll.m ttr te liltl,t bfm oA tffi,tlfr rr1
.dr rr.r rlryt ct falm ltntFr. qilntr to dttilrtrr beth fsb ttilF -
pth&ry ruil ouullrp1f,nl rrlrr rfa HrCn'ilrh rrrlmtp ffiu
rffi r;1rr rtftl drorn rc potrtra to tb bct ntlrm hil rlilor
grrb flnmln of urlir

lhr fol.lda3 rottre {rrf d,tl tDr d'Ldt ri Fttll of rclr
drrrfrpnt b fotb rprrtrr of f,nrrhtc f.l, tfb thot! vrtnr fa qr
lrbldrrtil.o tr Afrarlf lrtrr
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!ilhoq
8srlr oltrottor rrl rn ti.g! thr mth\r rlrlnn Stlrcrn cal,

rrryllur In dBttLml roelcl tlo r l,.ugr rlrr m3r of rhor*ftnr tl3r
nfrpuU lajom rnta obtr!.ndr lltlfigb ttrfu tlrtlt 1r prdnr'Ltgr ommrl,
r4tb erlr of lrrl tha rn artLtrrry rrluG of 6 on Ln Lrn6ih, r oqlrtr
drr rant nt ttuiltrd fr orrtala rrprotr o? roelr ervrlolrmtp tlfr Bl
tclrrerlr rt aealr lrrrlrpt tr sot corylrtr b5r e6 [, ead, trmlr
obrreblr at ffi.! fm6th roura.u,$r br rclfhl [ ltgflag lrrgr dr
t!{pr1

tor ru.tc brndlla3, mlr rnr ftrrt krFri, tf fcl'affi f,rcd,a
la bmroccfao rolrti,c rd Frtt ticn €rrllrn la r rtro,f relnil!,n of
rnnlr. gslcl ln bcth rprirr nm fnail to ls{dnrtr rlca d,tbrr rfilt
cf thr lrtoll lln , at a gedlln 2/, of tlr irrtroo tlil tb rnu to tbr
ttp ef t&r tdlr trnplu of ralrr Err ool,lrotrt llol thb .r.r Dtr

rcqd,ry a rcel1rl bbft olr ttr cpd,ilodll fbcr ryd,lrblt, mrr fOO

rcelr ffit trxm flil r.h mfr thmr lsr thon rtor0 ln rilccn rtalt
fn r rolltds oC W trsprWf aloohol tc *loh a ft; lropr cf, sttrrptl,o
hd Em adi.A to gruvu,t tUrjrf trertho

8ce,l,er tat obrtlr{ uala3 rdbctrl ll$tr tt gcdnetc .tbr

rntfm psttslr tbt rsl litbtft rtrlor{ b r O.fi rtff,ae blnr
rolntl,o. tcr Ecrrr.lt nrtr, ttrbr0 roalu rulr frlUafU aH.l, ln
rtr to rE ut rrlatf ntrbrr A 1r4r ilrop cf Drpa m€.a3 rllrn ter
dn 0 rail a,ry 6trhtlor d ntm tcrrd, eny {lr tb rrrtr Dafril ooru&rj
tLtb a cctrtr rltdrr lbb lrcr]br ;t Drcffrrq/ ar rcelrt lrrld
frCfrtdy thrf bcen ey rnf lrl tba mgltrDlr fbr firrthrr edlatfoar

lDe rrrrtrtn tLr ttrt d lrtrn,l r,d fe6ltui&nf, rqrrrrtlo
b rrlt ef lor ibu fO rr b lrfl dC. d tba |*rffri rll :t fd,.f
rlr tb belt t' r rcrfFf D[rf rusrl rfor thr $fur llb eltl|,a;r d
nl,lrp rtdDlr et nll !4tr b fh. ilf+ suli ltra Lr rG; In rrlr
d'tb G{t s frr rollc lloilr r rl*uj ntFfnr blur rhln rrr nmt ErrIUL
r {fr Inpc of r rd rclnHn rl trbbf or tb mtbor to c$}|F rll
t$rr bn G nuD.ftrl of outrfrUC leelrrr lftr hd,f r lrtr tr
Gr tr fitrlrl rl,6 f06 fnptpt' rllobol b Irrtdt tto dtrr Ih.
rrrlu rrlrr thG bft rtrlnrl, arp blrn mi ecnll br erllly nmd, ff
nr rrl,.r ra! fime n ttr Irft rtd. of tb. bclgrf tb rt $t dlr nr rtro
lwrrtlgrtri af a tbrtbm $nff
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Drryc{,o{m enA Arlryrrlql of Snltl
nb. rcrbr cl rln3atrl tfDil,caqy |tD.. til.rr er loa3 er tbrf

rn rtlrr IlrD iHnrlnr of gO acal,u f'|FOr! fl,r !e{y ar'tar of o 67 s
rhot"tillrr en tmlutrt t,n llble l,,i Eoal$ rsr eoatejnrd, ln fsdfrlAlrl,
rrct brl,rr tb ryafmfr, but Eft-hr asrt trlllh tbqy lo uct ovrwlap me
rr'l rblo to .ilDue ln rll iincott clre Ooarri,mrtlg la lrSr cda, r
rnll ovcrlrp cf rnlr rr$ne iloo ooour aul, rd.troeut rcrl,ar lryr tm
ftr to fun a cqrourl. tcrlrr

Itl. lrlrr &oil a typil.orl roalo fiar e rnll c.L tbr roal,r
ltrlf lr forrl E cErmH,a rtl6r of ltmL.lr lbrrr loortrl erl ot
vrrhil rbrpl b tr ootrr of thr rcat tb;l a,rr rturnr s rllfiilqt
rloacob but ln mrt ottc rfiru tbt an qultr rroRcrb rn t[ r prfvCg.l
bCldrrlrr hlt (Utpl $) rhonC Gbtt ontrr,n5r to panf bltdr ltrn
rootlt rG\! act fornl, cf ortnrrqu Frrtdrot, ht rf f,tDrnr

Thr rl4r rf lcflll ail r.rtra6r{ eanll.rf to tb rs$.n of fr
rfllar tut at Lut*rrlr |l rmlu ef, lar6c colep r n*fror fiflurr brjn
rpratra {&c berCr of foall t^ato lnaft ltblr illltlrr€rr rclrlrtl.o tr
lro ln t&c f,16rr.rr of Erryoln (f9!8r fI) rnd trort (ffl)h !S). ffthgtlgb
rte dlrl{.not lmra til |rrlt fa tD. rntrs of, .c fcl torlrn{ rrlr of
Drtlr rprclor tbf rJorC'E of aortrrr rm-Lnal rhmi, lrr obrr{,grr lralrr
trl nrt orlfr1 I frdngr ;r rhm, nst ar e clrr f,tbut btil ht rr r
rttrG cf prrtlrt\y forrri rae tuantl locll dt a filu& m*l. urjll
(rfc. h!.b) ' tf,c antc nryln rf tbrr looflr rer ofllu rt^rfbL af I
tl{E l|t|tr lurtnq riJrcnt tffif oftn tsk np il0tF|lrc rntr oil,

rtrln rrultilns h tb. tttrat ror trl"ae rbtnd lrrb thrr tbr
tnurrtl tl|rtr dLl b fr,Udtluf r{agr1

lbrr rcalrr rDct idtd,tr rsnil *l.oh br 8b lrt
fetrrprtrA re rcDurrmtiru rml jrurtf,r lhcr rorl cr nrt r.rtly
rl3 rt thr Gfu of ta rrrl,r rail, er lrrt ltr€art at tr rhgqt rdr
frEr it !r erf dtn rrrlrle Sro rnlml firt la frr|r mbp rhor n
trrtln rt rllp r prfrnl r fiElr rrlnnl nSc of dntrr til 0f Hr
qy br nplrrrmt rlelol tilt 6 orrrffir, hdlf 0r nn d tf,r natr
od.na ftlr rry n rrl ;l.r d torr lr1nrr It tr ra1lbtt tirt ;1*
frrp utmr ef rc'lof r$r brt &E'laj ttr u.nf, roltr of lifr, fr3
urb, fr nror mt rlrrtcog Dtrr rcrtr.rr oftn firll to rroed
rqfcm rretfmc

thl rrtustEt of'rnlm rrlrr ;r.t |lfffnt rfirr of ttr hqf,
0vn'rrt of ftr tufr ror,l,m fta fD Fl,I lfr1gr, ot1[qg; to lb. bgil
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Ell. fr5.c Sogls tlron e zt+rl+ otr @ rhorlst onc r,urttlurr

The annulur Ir t.cn ar en mcl of tnmoatcil looutl litlh
thc looull rrtcrnal to tlhc rnnrlua rtetnrd nor. hoartly
tbaa thoar lntonrl to lt.

b Brlergoucrrt of, e gor.lc annulur ohdng the typloat
tnrnoatcil looult.
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Itil, dth tb. irlJocat emuD rrrrnl.i rt d,tht an3lcrr In ttlr llr r
rolrfc Ftt,*t ll fWtr dth rcrlr ftrrfn3 fn fndtndinsl lonr t'H,r
tr rran tn tl.sr l'4.Dr lt thr Dar ef both alornf ei rutrrf llrrf b
to ttn*r !$rt fsl prrellrl to b ltar !hl,f atlgmt prnllel to tba
1o6 ;d r of tb Dollyr octlnrcr elog aort sf tlp allmef rpffu. rlil oto
tlr grortr

P.etltm of.EmnFileq

r, Srquera
Ar p;rtoua$r atetll,r rcelc &wl,o1unt tn botb rycobr oolrnoo.f

at e poilDt aPDrodnt ty ill tbr illrhor fFon tfrr mr to tto tip ef t;h
lillL tl.il lhll cs.L6lnr roalcr ryEref, rrrpii\y aatarlodlt rd, th. gnrat6t
Dstc d lrrrfcgfn6 rciL nrt 1r fun4 derqt efn3 t&r srl - ,te!'l ttp
iLrtrorr lort ner roel.r rr'l fffna{ o tha pa*'|'1hrry d ihr arrr alra.{f
roclr{ but ral,l lacl^etrl, Eoobtr of ncr roalcr n4r foru rperetr$'
rqnclallgr qlme t$e lctcnl lt'n ttrrlff

At roslm egnrail rntcrl.orltr ilnclopmt of tln Foff abovc tbl
lrtml Llse prcomilr Dne repl{y Uun ibvrloprat of rom brlcr thfr
lttrr. Ihrrrforr r t teu6urf ef rrlm rpr*tr foralt nn |lrc lahr1 fflc
rr..r foefatrfy lnrtrrtor to thr potonl tts rat Jola1 t& rra|,rr *l,ch
f,err d.urloFil, o ttr ilor d th, hrd. Il.ar[t all ratrrf r$El of tr
boqy bcou ooryl,ctr{y rgrlrntcdn sA aerlor elrs rl[r€r m thr rryr cf
tlo prot'calr ilorld ead rn I f,larr Sr mly a$E of th. bc{y tc rrrla
fim sf roatru sc tb llps rul tbr ellrrrulrr flrpq dttotrcb 0mlept
tn the p-ortltal r$rr rrd lrusdfrtrly portrrlc to tbr rntlbul,cr
r54p$n1[ 1r dlm lapqil,rtrr

Euoorrelrr rta3m la mrl,e ilorcLopmt rrr {ffutretd ta
tlg. 55.rfr

l. Lqtb rt lgrrrrmr of Brrtm

tru r lrrp r+1. d rrbn rrlr to S q b nnq. lg GS
u fmp Sleb prlr|lnt rry rntrr lnr rreer{rlo luiltrr $rbh t"7r
&n tbat rlrlr &rrfrpt trfm ilror orrr a nllc rtrr rrqr fn
rhortflil thrn fD locfh. sd' fl qg rf U r fru{Dr rt til,sb rg|rlo
Indfopr tbr pcatrfr rf Sc,tfil,nr ;lth rcel.r prrat ll 3rratrg thn
lagfrlare Aoryentlrr rrllrr ftr tt Iaporn r.1, fir lrt$t (tfal 9I),
rrt rlro gfvtr !b. dsllr l'rnttb at *1& nlrr sl ferrt nl t6rl n
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ll3rl.b.r Srrlr fbor r Ef.2 o @ rhod.ng tca roell
anutl;l,

lrrrE3rmt d rcrlm m iDr bo{t of e 28.7 s
Ar oqrtrtlLr. Lrtemf U.lr psfr rnr Jrrt vtrlbh
ls r bor{,rontrl ttm ln tbt ernbr of thr photo3reph.
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Itt' 1.5. bt Suocrufvr rtapr ln mrll rbrwlopnrnt tn

ft ill,rff$aohll.

Ecalr rrplfg dtrr oa 67',2 s@.
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Seblc l+.7 Pcreenta6o of rmall trlr prr cntl-ctre group rlth
a,rd witirout soalgt.



A. aurt*ralLr A. dlrffcnhafefl 1., Jrponloar
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for rhort*l,nr nt f6rl r fcr lc60[nr. Cowrrr\r, thr lrrjut crb
nco|ll il!,Ob brl m rmrcr pmrat ;rr lgrl ol ul 20r! il f*
rbortfiLur rna, fqCfl,er r..prctl,rrlfo

fbro rrtr3lr la frndh oottr tro 16r 3r{ilpr flr tbo lrkea lrtr.
Ailil,ttlenal &.r+CLn ruDhr tlc nfrpub [r3pa trrr ] nraSo cf f6.F
lE.O I fcr fcdh rt rrelr drvrlelnatr lhir lattm popalatl,on lr
firrtr |red"nG thra rrt-n rhorttlar, rs{ Str lafth rrBgr iamraoatrr
rdr flor egr ;lrnrDr r aA tilof mryori rlth rjr tFutpr Erl ml fmr
lor &c trbn lrtrr lojrtfrr tlror arta tndl,otr tbet lt 1r S
ettdnmt of e rrtla lcaib anl, not rgr *lob lslti,rtrr mefr
lrrrlcpntr

a. lmCill{fnrf Danl,rprt
lbc foftt{fnd ctlnt of mah dmrlcpt :r rlmil{, qrt

nrcrtril er r prcctrtr of ttrr totr.f lGGtbr Oa\;r tborr rorlc rhlob
fend, a oatlnrqlr ncr nrr taolnirl - lrolatat eail, rcrttrrr{ rod,m
tcn alfutrDo. nFil r ootinrotr llr rcl tgnonl. trrrrltr fc botb
rpd.rrr GDcihrr{ er tb. rlgnrtrto of pGoataef bcry ln3tlr corani
by rllil rgrLut t trl lagtbrare ehon In 116. [16.]r

!}r n6rud,str ilnr nlalrtrt rrt

.hosilflr tr g.?tft(r)-t!o.Ojl9 rr0rC5O6 (l .5i)
fnCf:Ine f r ll.t8tS(r) - 8O).EE?2 rrgrE?O! (l .66)

Dott rlnrtm rher r poaltlrr nlrttonrbip lbr tttr mlnt ef rrtf"l
Ocnlrpnt d.th rorrlrtLo rorfltlcl.atr H,;blt rlnlfirnt et ttr *
tndlr

Lagl,t[lalf nrlr lmfopmt ilm..f rt r &orlrr fndh fa
rbrtGlnr lf,rn ta lonflur Lut la ttr lrttc qrcl,u tt pnorrlr mr
n10tf1r1 &truls d lk. t 6'e fttr dln lfirlrflt lr rlcltfiar
rt lSrE a rad' fi.9 r ln lrtltarf h lrnrtl,orl tb. btrf lrugt 1r
rJrr! qfrtrlr oovr*rl d.th rrlo u tm |r rt lrrrlop s ttf U.'
qil b d.p of tSr uElrl llrlo lhn trr rnr mry{rr .lryldrt;|t t
cf tb. tctCf boft lrncSr

l. lrlrll Drrrilopt
Ertnrl rrall drnitoplt nr dro Srerrrl b Dcth fttoil,lr. tor

tEtl tb m of tb rdr rf rrlr nmr rbetr ni trti tbl lrtrirf U^Ea

nr !.ooltle. !f ldlrftfsr r ril oonrtibbl r mltlnffi Ur .f rrlm
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ti3.b.5 latrr of malt dcvrloXnnt for both rlnobr of rl
a Longltuil,llal drvrlopmto

b Latorrl il,,rvelopnrat.

c Ssalr drt (raatur) ,
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Foatrr thra f6 of tb. tobf lnfth of tbr rdlr fr jrratmt ffic of
rrrilr :r fnnn rril'.lrt rrms thr enr - trll fi.p illetrncrr

Su ruu,ltr ln ltt. lr6.b rbot thit el&ougb nrob lrtcrl rcalr
lnrfcpmt omrm et r grubr fmfs ta fotflnr tbel ta rboilftlr,
titilt fotn rrr rrptllg ln loa3f,lui B5r c lmsth tt ti tr, botb rprd,er
hrvf egrror|rt ft tbr rmc dc of relr rlgrr hrt tbrrrfla. thr ar$c
of rom ln len6ffnr *cmlr thrt tn Sortillnrr

lbr r;rutcar fsr {borl drtr ealr

rhortf,tnr t r t.f$t(f) ,D gff?O0t

l,mCftar IrlIrtttS(I) -glil.Urt6
r . 0.81!t (a . nl
r . o.tl9f (a . |9)

Ihr rdlr dc cf rorlr nsrf nrcrtrl crra r lrrjr ma6r d
rbrtfitnr to 70 rr la tGctb, nr 65, rttb ll rbarr rd tf Delr tr
letrral tlng U rd.rn fcr loeffil rr 9Br d,th il ebm rn!, bZ De.lor.
ltr na nr*rr d ntr for e qflr of tLr oolr of cch rprd,g oilEr
,, c ln fqtth il i6 tt rhctflnr ran 9O for lnlfinre ht nd"s of,
tb rrgrrrrl,u ltam b tll. 1"6.b rhilf tht tbor reluo rn rrobrt rt
fccthr of eE o d 6., on fbr rhortfllr oA faCflnr nprotdrrlJrr
lftor t&Lrl tb. rloF of tb FrDh oflld tr rryrlfin to tcrl efr? lr
lbr t? r4r, rt lr1r rrrr mfa h rlfu|, dt fmrrfaC d,n c,f tbr erlr

Ia rhrrtGlnr, tbr nn nsrr of rrlr sf,rl Scr ttr lrtud
ltlrr :f tlrrltF tbu thr rna n$r b.lr thlr IlDr !b. ogporltr rr
trrlc fsr lcnglhrr lloiltr, ttr dlflllrrnr b m$c brffic thr tr
vrluu ;r rnllr urrl.l5r tr c h dtf, r nd,r lf f,lvrr tcarurr cil' ttr
OUqut fio*rtilo of lt$mt tnnpr cf, rrlrrl lt rr efh Allfl,slt t
|rtrd'm lt Dcrorr rsr cf, mg rerodtagty i.t tr nct ttmcbt ttrt
Srr ilitlfuurrr rn rl,jdf,hltr

It nr drc rrtrlll&ta bt tr rGc lf nL nrr nrllt
rrrmllnr b tr rutrl lmrryltrr.r d&rbr sf tr botr tEr
rrlr€,6$tp rr nrrlllnrrl &1 fmrr0 rn 1r teu.rf t'l o
rarrra ntr of rrro nun t tlLF rtth l taarn l.l tr drr
rt & roabt britvrrr

a. lfrlr ttr
frlr drr| ttr nerf .'rrr e lslr rlr rEgtn udal rorlrr

trb tlr totr r$rl D (rrr tlt. hlrdr lr r rrlrt(rr n$rrr d rfrg
ttb lcfr|t rorf. rrllu rrr urrtr tl,w rqule1rlt &rD.f rerl6 Arr rd
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cl rrnr rrsnf udn6 a r!,mta rlqltrorl Ed tb na nffur pc
erl rmO ln r n3rrrrfn rar!.'rb of, $rl,r ndlnr agrtaet trtdl lcgthf
lbcl rrrll$lrl t6 c.tr frrr rob tG llt lretib |FilD;Er urt, 4vfnl
e totrl sC n rhol'tf,far nC 5! loqf,l,ur Uafrr&rtrly, frr ttrt logn
ttra 80 @ rrr Strfnf ul eu\trla Dqlut tl,r fnllh :r not podDlt.

A gerlti,rr ffns corrrlettrs :f fron for tbr abwr rnlrttoo&fp
(!tg. fr6.o) r 0srt[rtta oorfif,l.ctatr fw botltr rpd,o iln h.tFrf
rt1nltl.uut at & f, Lrnt, iefr

fbr'tfifar
fmfflnr

trO.OSO!(I) -O.91!9
trO.OitS(I)-O.Ol35

r r 019568 (E ' ff)
r . 019199 (a . lt)

or'qqrSq.
fha *tdr d rallr ta thr esdal rrrr fc toitr frr grf,ol

rprclor tr rtril,l.er te tlr tlgtryr eG Prrtdl,n (nnt 3F) ftr {fir Inllan
.rlr L. traraf+r4 (1.r. , roA tlottb ad trlnilrr
(t95l 2rr, fG@ [orrvc4 [orrycln (rg28r tf), rrfy (rlpr
$) aun Terub rai hrrrtrlryr (tgn r flS) fnna rnb drlilopnt ta
l. r4fiufllr rmnd, D.la tt rryr lrtrd. (t$gr aI|) drrr r dd.llar
rFrl of cttcls tbr@ I! lotb xar tnlrlril qd,or ty ib us
nl,or rlDcr m ltr lrt6l lln rbom thr rnan tr uDc of nrb
arnr! rli.qsgr dmf ttr mrtel.l tf,p lirtram, rsr rt td.r rdrl.

lr Lrrlrrt{,rrtlm d rcr.lo if tb. bropln o|l l.C Er$o
(tfO) tr ccelulr Sst rrlr fontlc omrrt tiln3 t[. thNr.l felr d
lLfr l^a flilbl:tmr ttrr ru llrputr{ F e$rur ut rrnrb; (lgtl)
to loui rtlr Inrlcjmt to t freUnt qm fqS rrtbr thn rttr
ltlrt clr ltr Inrlr drr frr ArJfdllf u lffig ;. tubmqmtlr s
cEd.JtBt rprsrncr cf rrlm rt rrrtrl.a l,radtr br bG rlratf l5r
rqf erth*rr

l ddls rusr b ilr rbct n fad frrA.f$hfts ff 8d.ih
E{ Irrnrbr (rffgr etf}$ thr mrr tulr-Sff,f tr f g:!'4_l.! r
&trl fgllr Is).

fU.fr tr Srrr lri rr lr ll,rrr rfrrmt dtb gor d tt
Frtrt rtnsrr Frrhlr (trrtr r7o) nccrlr rbt frr@ rrll
tb rprdnr rr{nrl o'I* tl3 rr fD lrn;tb bd rff-lrrllnl rlelrr tE thr
radrl rrtfot'r Ar nctrl ft f0+ ll r. udtr rn ecd,lrlsft Alfrlffi
t! ttor filln fbr tbr trcfn trff
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lnrrtonr nnu$ c Fc trl"rd rrlr b lrotrrrrnl (rgg) Gl
gd.ru (t*t) bnf|ntrr ihrt |.elrr tfnf tr3sl,el' &rll3 tbr r.[ffi
t rf of llftf Drta fril tbr gr.mot rtrly rbcr t&rt rlil, rrlrt{,c-{p
sf ralr rlrc u{ tffiloprat llclunfng fllo rf lrilhptr rr.r {fpctlf
Fdrtrl to lrngth lbr nn lmCthr drH by beth lrthorr fcr ror trl.c
elt flrb rar of, th. s{tr of ttcr qrotra ft" thr ora6onmt cf rerS
failthr

Irdrrlu aetrd' ttst rorlrr ttrt cpprrr alng j5r lrtrrel 11H
rn $c pert*tc tbbt of tb. h{r. ncrrrrq crtru (r*r r !6)
smaldmril r|rlr &filepnt to scnor at thc l,,atorf lrrr Dut rrlon
to thr wntrr !ilrl. lrttc rtrtmt lr Lnornctr
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AOE AIO CROttrI

-

5.r Innoqgclqsl

Ar b oft n ttrc crrr rftb othcr firuhntrr filrhdet1 th. dl{ od
Ctdtty la llrr Zmlrnil tr rub$et to trtcnrtrr .ni rfflotlvr flrlrLng.
[ttn tttt rrtabUdrrnt of r largr ovtr]rar uarteet togrtA* rltt sroh

frotorr ar tbc rrlrtd,rrly nll o&Fftrl outlagr regulrrdl for bottr f,l,rbtn3
roi prootrlng, relc oonrtl"tutr e luoratl,vr but novor4hrlrsr hf6h\y
ntlnreblo torquu. th.b rrlatJ.vrlV lcg anA oupler llfr htrtort
mdbre t;br Fr-tl,oulrly llcDlo to ovsr-rcploltati.on. tttrtot ranrgrumt
of eroh I lrtsur,or lr rlrotlal lf r long-1sr end, rtrDlr llrhcrtrl for ilfil
otlr 1r to br Dlntsl$d,.

BarLo to rAr rdrgtrrnt pnrtil,oer 1g brl.Ag. of tbc gredh retr
oil a6r rtnloturl of thc rtoclr ltrrr Xm brrr omrlilorabh rrrra,rd s
t&lr for tbc euopaa rol ln thr lart 5O 5nan. A tebb otr qrt cf ltr
dgtlflocnt oontr{butf,onr ta tlrir ftrli e,Fl}.r,rf tn Prnir rnil Tooh (f9?Or

56gh-50f ). M,.our tFoiltfi rbilfur m llot Zraland rls bavr bco oon&rstr{
by Calrar (tl+t) ana Bw,nrt (lg69tU), fh. prment rtu{gr 1r pcrtepr rsrtr
trpor*rnt ttor tbe rrprot of ntrrlalr en{ tcohLqurr nthrc t&an for t*rr
Udt A Forth ABte obttlar&

lbt agtr of flrb tlo. e uaifonnfy 6ndlg pcpulet{,s6 ars .trt o b.
ibten!,Ir.d, flon thc Imgttrf,rrEumoy itrtrtbutlon of rrbtrr of tea
populatlonr Indtvlitrrrf at r rr. odorlet A ftn obrrnrtl,on ef t*re bory
partrl nonlly roelrr od, otol,lt&rp lut elso fror rutrlrar, Elr'-rrfr
an0 olnrrhr. Scrc rtnutuer ora br ver{'arr[y Fqprr.al ad, y!.mif to
rbor illrtl'not roar pattrrnr, *ish ftrquGtry oorrrrgoo0 to anuurf gportlrr
In t|r p"rrmt tbry bdb roalrr eril otolltlrr trlrr larrritgrtct. fatffellgl
tc. rrrttbr.c nnl colhotrd but t&i.r rrr dlroonttrrrril fu tt nt
ortrblt$.{ tbrt otolttbt rutr rnttrbh rtnrctum ttror rhtEb to airtrrdn
rtrr

fgl &tcclaelil.m flco rrrrtqrt{6 otr bqr ltnnbru le lrrri o th.
lArcry tbt flnotrrtlmr ln 1twtb rrtr an rrlbotd tn ttrr opti.oal
eroertl'm md pobrbly ehfdflf cclndtbn of thr prttta of roettm
b tb. bory Dtrt.

tttb rrfa''nca tc frtcDr.rtrCtca of otelltlb rortlor nroh ecttdnn
hm rrtrGr rr tb nbrr of ttrr lt$t urd har not alnye b.G ilrflHdr lir
trrlr r[nllm tolli ni rolrqrr tellr enr um{ to ibrrrtDr frrtrbr e lon
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rllott llsttt to part tbrou$ lt or not. Ebn rlrnd uuilm rrf,lrctnit ll$tr
thr fellne (tnnrearut) roncl apD.ar blrEk oolsrrnd $lle trhc olnqur
!s3r appGar lLghtr Thtr 1r eeomturt al rtrtn3f r bl,rok bra$rForurd, *rro
bg7ellnr roaos B?gear blrok aaA opequr loact ttrltr, Goavtnely, undtr
tranrultt A Ucbtr tbr lyrllnr toDcl rppmr llgbt nn tb eFquc fcR.f diirkr

Contradlctory oplnl.oaa e-r at negrrelag rtrthtr trt oDaquc roncl rra
lald tlom Ln rtrer or rLntcr lrb (tggOt gg0) Eanoludri thet ttrr opaqrr
tom n! fomd, Aurtr€ d.atrr end aprlng, rhcman thr t\yillar rono forruil
dtrfng l@r,r rd, eutrnr Ttrl'r 1r ooatrrry to tho gacrelly roarptcd,
oglnlon that opaqu. toact arr furne0 rlurtn3 eruror udl tgrallnr roncr in
rlat.l'r 0oad.atrnt rlth tlta lrtter opd.ntoa ls thc arg6rrti.on W Cmhrr
(tg29) tJret vlrual ohaqer ta thc oto1ttlr lonos rcfiLcot utebttlo ohen6rrl
nroh ftEt lya[nr t&ot artG foruil nhrn lnabo],trn Ls lot end, cprque ronof
rhm tt It HEh. Soeroaal srrrngor ln trryenaturo end, ayatlatl.1ltl of
fooil nuld lno0uoo ruoh rtebolLo ohengtrr

In t&a peamt tavrrtf,gatJ.oa Lt ss mtebltrhod that thc bmeA
oPiguf !m€ oorrrrlnade to uil.r gforth, *lle the lyrlLat roclc fu bound.rit

by e trernrr iXark boad foruct Audng lst nintrrr
&r f,ollerln6 tbr.c rstlmt ilrasa{br {*re pnoprrrettm qril Intorprctatt on

of tto rtnrofirrrt trnvrttl'gctrC frr pomlblr uar ln egr ilrtrt'rlnrtil,o! r fht
roeultr errt tboro ilrtcntarO tlot otolltb rrrrdla8tr !brf\y, 3rortb at
rrprcafld' $r t&o rrletdmdttp of logtb rnd, nlgbt, l,a dl.l^corrud,r

5,2 8SAIS
tcdor beve bro uril ln a nrrbrr ef l,nyutdgrttoat by rrrd,otrr

rrrsrchorr at a Dlns of 0rtcdnl,ag thc rgo of rolrr fn thrro lnttarccrl
trltc mrl| rnfltL enC rolr. rrl tntrrprrtrd, ar rq)lrrrmtlq t6 pttoru of
rnn|d grorth ln th,c fu rnt rr ratr''or rlnto od brori anror brailr epprar
fn thc otolltb. lrn thc t$orth !!t oelorlatoi ttor qr for tcqth drb,
tt tilr. untlt radr fonrtLoB cum..r era Dt le*-crloulrtoir

Ectlh r1roil.rr of rlr i[qr rndaril to rrc rfretbrr tbr rodr ronrttsa
rflrotrl rmrel 3r.odtr rr oehrfrtol frr otolt$ clnrLntdu.

flenUar 81ts

A ohcok nt relr to fLait ff oh rna of tb boily h.il lrelm rl$ tlr
rerllr u$c of emll. lf tU,rl ttto lhcrtfrl,nr caf tilo lugflnr 3rretrr
thrn 50 o ln lcngt, rln! grtnrl,r X,rgltr mrl rld,lar eri tborr
prrcntril srr for t 67rl c &ortfla fFor n,brnrn La6our gceht ;rnr
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oolLct d f,non tbc f,lvc ar.et ar tniicstod Ln Fljr lrr5rtr Tm rr6rler
roalor fror lreb eltt ilar nlrtrdl to obtcrrr oolprattvr atrll 1,

!\rtbrr ten rrl!-foril roelcr rcr. tba ohorm mA tb nscr o'f ennrlt
fc tbc 20 roabr fron resh r$lr ecuntdr Boerltr rtt sut ln llrblr 5rl
lndioato tlat rorler f,ror t$tr four, drlah haru ttre ;rlatut bnattt for
len6th rrtlo of any rr.ar Cror tlrc htgbcrt lnroouta6a at rtnrrf ruCLngr
(60/r), fho larjoat roalor qr,n fru ar'll tlusrc tut only 1# lhorrn dr
roah raaullr f,o roelcr fror rry othcr erra &oma lhe rartrrn ruubar of
emrl:lr

Intcmrt+jF,S. of Seab Aunrll
116 roplo d Irlnrr Strcea aclr of ar lerp r aLro rrngr rr

lnrrtblo, roalcr fnos t8l rbortflnr en f 95 lon6flnr rf$r mlnrt. !!o
of thr lar3crt anil oort m6ular roalsr ;!nr arlcotdt prr ;rl eei t'br
nrllrE auabrr of ouplctr eruult rroordrir lflre cclr rrnr tbn oluctfbd,
lnte lFarpf acceilng to thr nnbrr of amrtL reoortrd,r Thur 6roup 0
oontatar0 tboro rolr drorc roalrr had no aornll, gnoup I ba0 ouc r,mulur
otor lcen lcagthe of thr roalr troupr irFr t&rn calsrrlrtrd.

lbe rotrrruionr for tbr nla lugtbr pca roe.le tnurp an rlrom
la llg. 5rl ,

Lrrrhstfrlnrr I.6.66grr(x)+tEfott0 r.0r9gB9
Lm3ffnrr I.8.09fi(I)+lg.rW r.O.996j

Ehortflnr rhsu an lxocl.lrnt llnrer rrlotionrhilp rhrrlru irhr nq.rrl fpr of,

Crert& qrrto for flrlr b aryrptotlc. lurthtr, ilrte tlou Pr lodd (p."r.
omr) fro bar rg.{ Irrgr lbhrrr lcla, fnatoato that rhortf!,nr of, 8O or
od, Ilrgor muld, brleng to e3l jrcup l5+o

Ebllerlyrlmgfl,nr $n rn rquallf poil o*rrl"attolr for lrn3tbr of
rP to 80 rl f,cra lrn8thr pcr rcatr Grqrp fr rlr lrr3r thra ttrl,r ilo not
f3lf cB e rtrat6bt lln aal brrl brn fps.i fior grrlnrr1 d itrlr oornlrtion.
Soalrr tF6 ailh crlr rbild tbrt t[r stnr roDf or &Err ;rnl y.Ir di.o ^tt
rplndrtaU 80 n til!, bqrndr a; eul|' |l lmgflq rcrhr rrr lrLil illln
Irlr tblqult\y ani tbr rcrlr otrqrr by efiftfun fir di,tt of t&r ed.riilng
cuto' foilf rrth.r rfus by lryfq dm s{rr rctrtfr Fr loitd (pct. oe.)
rUlltl lc;fln rcll of orrr E0 n fllr thktrn to bo ln rgc frouD Z8+. tbr
lD Ddtb.r rlnobr of rl do tb. ilS.n of rclr emrll l.d.tsrtt trbr rjr
of tb rrl.

ttu thr agr lrrruDf 6fvn rDcvl fbr lerp eelr of both rpcotGrl tt
ou bl r.G ibct grwth rrter b tbt Hahrn $tnun rrl [or. !o rr frrtDo.
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leble 5.'l t.I loalerr fhr nrl.nn nunbor of annrtl and nca corb

dro raoordcd, at vorlouo rltor along the boily of e

57 .2 on I r rultJFallt.

fhr poaltlona of thorc rttar rrr lnd,loated tn ttg.lrr5rgr
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Itt. 5.1 Rel,atLonrhlp of ure nurnber of toa1e. rlngs to
tote.l lengtl.
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r ftrtcr gFortn6 poprlotl.on rho;rA a rlnflar laok of oEmrlrtlon brtreo
bola agc rnil rseb rsnrllr c ocryIc st ehortfitnr f*tr hhDr&c Legcen

tas obtalnod, Eoalrr fra 8O trfr up to 70 l la logth Enr aaulncil.
A6atn ths nclati,mrblg bctnrrn 1p npbe of rorlo enmlt ani rean tbb
laagtt t o 7,211?(f) * m.l6b, Ef llarar (r'o.9tbl), ui atlfilm t!il
tlrc rca lcngt*r for rgr 3reph obtrtr{ by onrintton sf thc otolltba of
tbrrc end otibrr lrlrr

Thc rtonr of t#r r.trrtrlon, 7'21 ir olorr to thrt obtd,nrl ftr
llabra lhortflrclorr 617. Fru thlr tt la aonsludrd, tbrt lLttlr d^lfilrmcr
rrlrtr bstrea ibc rces bagth por roelo 6ralp nlrtl,onrhtp la elor rad
fratr grod,n6 rhortfita populattonr arli. tn ncLthcr fqatrnor rrrl ihr nscr
of roab ennull {rrilcrtil,vr of rgr.

At tht eru*f of roglcr rrr nst anual ln forrrtlm, tbo trn i loalc
r{ngs' Lr urod, horraftm rtth nrorb rmli ihotr'rt tto enr betrs
anoelrrlrr roelo rlagrr

P$fodolhr of 8oef,r Bt4l fonrtls
?o dotrmlna ftct*rcr aqr rerronal pryloillcl$r la lnvolrrd b tb

frmatloa of ncs aocb rbgrl tbc rarCnof lnorrmtr of ront{rty rsf.
rrplcr tehm fron labn rrla rtrl salouletrir trs tlrla arelrp ftvt
rdr of raoh rgoolor prr rmth rorl utLl!.eoil. lr.n arob roalt ruplr,
ttrr n6ular roelrr i.r. rdrotete thc nrgl$rl taenmt for rooh roelrl
rrprtlrtd er ttrc ddtb of thr outlr tmt er a nralpnoorl of ttc d.Ctf,
of tf! eiJroat te.r ral tlm crlarletfdr By tllr ntho{, r nrr\y fcrril
rl,ag 1r lndl.cetril by e loar lneruat relul.

Ae Lt rlr fqrafl thot r D3r roro ll ladi!, dora rrrrltennnly la
rl"loct aU thr roelcr admi fru r4r oar rrlr thr f,lvr rrclgrecalr pc
crl trr evrre6oilr thr rer rontb\y trlusr for tlrrr rodr lEerratr rn
rbon |,n failc 5.2.

t'htr |rrtr rhsr lhrt t&rrr 1r no rpcolf,lo 1nr{,cd ftor r1,n6 fomrtloar
lhll lr to br rrprctri lbor tbr lref f mrrnlrt|.cE t tmln mdr rra6l raal

Bgl Hmrrrr lf tb. alr mtb prrtol fir f,mrrDa tc A1rrff tncl,udvr 1r
omddbtdr Ha borcut nlurr of 0.96 rtrt Of99 for ebor"tfitar en{
fsfim rlr1)rtfrr$ rn Strtnei, 'lfbrr nat{u fnofs|r rprtag anil nG
rbm nrt grorth osl.d bo cpctrt tc trb glrorr Aly obcrts la 6rcr{t,
rltcn m a rdngr rhsfi b. Idn ilon lDdlotr$ prlor to ibla 1rrd.o0.
81ufnfat vrlucr fcr thr tnfd.ng dr rmtlrr rFr f .0l fc bctl qnrlrrl

Dlorbrr ;r &na frr tttrthrr orlyrfu rr thlr rott hr0 tX.
enllrrt flcomt lr,Lur fcr lotL rlnol,crr t flrrtm !O trlr ilrrrt c*rd,nert
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Tabh 5r2 Xonttr\y nrgtnal tnorancnts of col roslos.
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rlth fl,tr rorlor frc reeb rol brla6 Heamd,r Ah lnmrrat velur 0f
OISO or brr tar oonrl.drrrdl lndleati,vc of foraetioa sf a nr; rsalr rtngl

'llbrrt (ta6) of ttrr f6 rhortfilnr rrnlac0 rhorc{ un rllg fbrnattoap
lhllc t*ro cqulvrlmt loagf:Ln velur rr four (aS) frren e tctal, of f[r !h.
nrngrr of lnorcnmtr rnl itlattnotlr rftb rncrr r@or bc[nS O.2l-0r4?r
oqparle dth 0r89-l .tO fc I old rffif to lran lnonnt vrlucr rrr3 9.99
fer ehortflnr ud 0r9S for logftnlr ooupero{ rtth thr prcrl.our\y orloulotrrl
f,lgrrrr d 0186 fior be{S r1nefur.

4lrS.ulsp
Thr aroe ;trrr roalsr rFc flnt formd tr alrs tho rbestf al.re for

oollcetil,ag rcalu for rrelr,ng. Frort (fgl$l ttl) 3srrnril thrt acalu
oontalnlng tzhc mlLnn nurber of ronrr tn Ar.Ilg$lllg $rrr forrnr8 &orr ttrr
ltfflto Ar prcvlourry Aifslrtcd, thlr oorntrpondr to tf,r arca of ras,b orl,dD
for thto rproiu notod by other rortomr

It ber bcrn rlrora tbet tbr fornat{.on otr rtngr ln tbr roelor ef bottr
rlnolcr d lter Sorlrni rclt lr &prnilmt ulnn langth, ltrrcforc t{ro rtugr
eril not emual la fornatioa snil ar. nst Lniltoatl,vo of agc, HslG?or, t&t
rdagt epp.rt to b. aceaonrl tn tfist the3r rm grnrnl$ l.rfd alm pior to
thr ryrtng-erllra prr{.oir Ttru tbl avrngc rar6tnrl roeb lnmat orrr
thta purloe 1r bdor tlrt of tbr rrnefnlng mthrr

fhrnfonl at osrtrnt tuorcntr ln len6th r tr; riag 1r lald ilm
fD ihe esrlar of aa xlr rlth tlor crerptlm of leryr lcngf;Lnr, lr dl.rqrrrcil.
Suoh a rlag tr eom llhrl,y to rpgrar pr{.or to t&o oarct of nronl grrthr
Bottr hort (f gl5r 5rl .,nd Fantllu (tgllr I7Z), {nRrti,;rtJ^a6 Dgtbrn
hmt epbrrr relr1 fornil aoalrr dtb B€r rcgtrral ;rorth durln6 anrr enl
erhrnr rLtlroueb Frntrlu ncor.ib tbrt roac roeb Crorth ccqlrt eff yur rcrni"

&r iltrrot nlatl,oaeh.fg botnrn tbr nnbm of rerlr rdn6t .nd f,lrb
lagtfi lr undrrutudabh, ar ttrr ecuooant of roale fonetlon 1r rr-f,r arlt
d.Padet ulna loGthr 0thcr pbmonrue lD th t!.fr hlrtcrf of fr.lntm
oel'r arr aho lm5te drpotmt, Inoln|lrrs a dengr fir rtmtrd,r fu, ralr
3rrrtrr tbcn t5 n (oprryarrt lg6fu t0i)r obe4rr tl frftll trbttr (hut
t910er !f)r rsd th. oret of lrmnr ntr{S (aml|r rg7or }r l).

lppcnnor of torhr m thr attrlmmt d e ryrfil,fl.o lo8tt bm bon
ahon for &nruItmnr lrr{oaap Jrprnm rai Inillstr ltrS:trr rlr. For
reabr to br un0 ln r1;r rinlllrr t&r fcntil,o of r{agr ntt bt Nbila te
br rmnl,. In rdd,ltionr tht melr rirr rd tfn to nrob th|.r d,r nlrt
br hgrar
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Srrcral artborr betr qrn cdr rofr\y llnon rorlr mr{,lrgr1 rftf,l,r
sUn|ra bavl uredl redrr ln omblntton d.tb otoll.ttrr u. lrnfuFlhguonstrtr
lecrutlyl VoroLn and, lurctrDrJn (tfn) crtrrnfad thr 16r rnrl 8rorth of
crlr !.n ByclonrraLea lrhnr by roele rudln8r thry ooarldrrrd, thrt aot
onfy dlil rcrlor tailLortr rgr but, by baolo.oiloul"atten, tby cqrlil br u6i
to ltrfly 6rortlr. Ceod, ecraac.at lotlr.B elrf affbcetacrl by roab rtngr an0
lcngtb-ttrgucnoiu rrr foullt by Publu (tgltt zTil in the laill,ea cclr
but hr dllil nst oonald.r trbat rcalcr sould, br un{ to Deo[-orl,eulrtr 6rorthr
Horqyold (ft22) etd flerergton rrlr by otollttr rrantnation, but altc
orpered dllf?crcnsca Ln tha nrrbcr of lGGr prcecnt tn stoltthr rnit soa"hl.
Hc fqrnd eonrt{creblr dllronpaootcr brtrrar thc tm, di1cb Lns11gad ;tth
thc rtre of tbr cdr

9aalcr lcn! ur|tl by tadarlaao (f 9t6) to rg; {r. dtrt{b}.ggH.t anit ul.
marlts oorrclatod, rlt}t otolttb 8ErL11 anil langtlhrfiequcollrr Horwc th.
|trtf br prcrantl rrr tlErrc and. unoovtraofng. Botb reaSr ani otollthr
rlnt usr{ by Cetrnr (tglt) ln qr rnd. grortb ahrdlrr oa bots tT; Ecelenil
rpcoloc. Hlr osntoati.on that "tbe roalor ar rcll g tbo ot6tittral a3r of
value tn dotmnLutn8 ttrc 16r of e alr ln lter Ecelsniln tr bard on ttr
lnoorrcet rrernptdoa trhrt rodcr forr itnr{,ng tb cclr rvath t6r of llfr.

5$ o1!r,rFs
Otolltt rtno nrnovrd, by blrro$ng tbr hoei, ngltrllgrl lto s51tte

t,t .lf ootrlil thm bt aongrd out flm thr loooulur rltb thr psf11tr of a f,1,!.
roelprlr rd' rry rdhrrtng t{rnrc rurril by rnrbblng brtrrrn thrb eilil.
forrfrln6enr Otolttlu illrt t*rrn pff|Ga ln rulbcrrrd, rhlr rnd, cltt|r rtcrril
iElr or ltr thJ rlsohsl rolrttm nmt for roale rtcngtr Bcth rrtboilr prrr4
|rt{eirotsttr Tlrc etofftb fror olr prrrrrC ln fcnlta fm mrc tbrn
e fs rdr ilE! fonad tc br naretlrflltory fsn mlnrtloa. lcrrlln
3nduarrg |rerrd.f,ldl errr reftmd, rob otolltbr

lhr reflttrr ttrr larjmt cf tlr tDnr otoltthq tr wrl tn &gP.,
frtrm'f\y filettffi rltb esFE ntrr rt, cn*vr terr nrfrfrrr ID.
nhr 1r cpro stcrlor\y rrrd rrtnilr rfmg tn-lslrir of tb urtc
rnrfrcr. Crreb Onrquat\y rrrtlrtr flon t&c eotrrf, gaLr:ar (fgft t 1;6l
nliltrhrly csrlimi t&rrr ts br ttr rrarlt of |r{,nitngl

O+lfq DfrItG Tc tarrrtil.frtr {6c nlrtfonrffp of otolttb rtp ra6
totel e[|h IGgSr llla,rtme of rtolr otsl,Litr t1'n 61r cf up to a6 cn tn
fostb rrrf nliltd. I ilnrrrr of f,lvr relr po lotLrbr GrmD rrrr uali,
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6tvfng a totel ef I t0 lhortff^nt rnd l0l lmgf,lnr1 Thr ngrrnlonr fc
thrrr lrtrr

rlrortfilnrr I . Or0Ef{f) - 0'O}81

lqCl'larr 1.0,078(I) -0rf0l8
r r 0r97r7

r r 0r989b

r'r.t thorr ln 1161 5r2. Ebe htgD omrlatlon oorfflslratr for botr rpsd.rr
lnilloatc that e dllrot ltnrer rrlrttoarhlp erfutr botrro otolttt dlrrrtccr
and flrh lo6thr Thlr fu omrlrtrat rltb fuurtr{.c frort$ ln rolr of tb.
rbovo rLrr Fangtr

Tb!.s Olnot rrlatlondlp aeblcr ttrr elryrnd,rtr rlr of a sll
..1 to br Cetrrd.u.l fror taslrrut af t{rr otollthr In thlr ny trr
rlrrr of rcla coule br oalorrlrtd fror ctolttbr forun fa ilfgutri ad
ttoorl mtertal, of gneitat€rt f,lahu ann bddr. Uafortnrtr$r tt lt mt
pomlblc to dlffrrcltl,atr bebcen ttrr otolltrhr of both rpecl.er ea thcy
enr 1tn{rs' ln rplnurooer At aqr gdvo be4y rln longftn ctoltftt rvflirtf
dl,ghtlt m,lhr the t{lor of rbrtflne but oonal,ilrrablr ovrllrp ocsnr ln
eotnl Lclrrmoantt.

It haf bco errurcd, (rrtru 1952t 2r$ thst tbo lntcrcrpt cf noh r
lra* {nlltortor t*ro lcn;ttr of tbr lrsTa at *rlslr tbc otolltt ocnafr
forntlmr thtr lengtb fc lmefiLnr lr tbr 1.5 c+ rH,oh tr a dnl,ler
lagt& to th4t $vcn by lrtrul, ltor tbr Jrpcanrr frlr Hsrvrrr trr rglvrlat
velur for rbortf,lna tr Or5 s rfuloh roule r.rn te lnitloatr otollirh fornatlon
Fmr.n re Lmill.etol,y uF[ brtcblngr

Dle^ntcrs of otollthr flil tsvaAUC &ortfLn darr-orh Co not ttall m
ttc llac alottr0 ht ltrr oD s .nrnf,or Orl n brlor lLtlr ttc ongct 0f
gro*lt ln frclh-ilatcr; tbr otel,lih fdtbllgr !.nanrertr f! dm nplilgr,
or3tr*#lly !,n ttr 3natmt rllenrtmr Otoltthr fbn pl,trrutcd rhottln glatr
rlr hrvr a dlrctr up to !* 6r.ratcr tbaa fnvrlfng glurrelr of tbr rrD
lngtbr Dlf:fcnnom la fodfu rr'r lrm nrtdc Du. to tbr rbcrr tbr
nrlrrml,m for rhortGlar lorr net rornrrtrft r$llot tb nlrtf,on of tbr
nrllrtt ototl.thr tc lajt\ nt thf,nfon tb tilo pdrt of btromgt s
t$r hn3th rri.r fu flbb$ clorr to I orl

PrnretlF,of 0tr11tl lor ud,aetil,oa, oteltttrr ffir pcprrrA ln tblro
Eff r tolee gsttnA or hrzt. 0f 'ltrrr r&rir ff. filrrrt nr fqd
nittrUfr for ohf,ttbf tlril rlf, mlr ( ( 8-9 crl flqtr, r+l fcr nl,r lr4r
tfrn thlrl ctthm of tb. ctlc irc rtttrcdlr Eur uar{r



lOOa

F16. 5,2 BclatLonrhlp of otollt:tr rllaraeter to total lcngtl.
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Iht dEr{f cf ctelLt&s to be nsuate0, or grouni ;ar luprwe{ by

efaobs tba la brcotrrooC omorete fbr 2tr bourr flor to ulago. Yar'!.otrr
olter ltdle uLth hlgh rcf,rrrstlYc lnd,lorg lnstud{'t ryIoI suit critarroo6 oll,
roil t|rrrgt{getdl tr porrlblc olcarta6 agtntl Horwrr, bre&rood cnorob
3eY. oondrtantdlr ;oon ncarlta +ni rar adoptarl. Bcfon nountlag tr gFtgdlnS,
th. otolltfir roFt pfsc.a on ftltcr papsr trlob aboorbo{ trc gur15cc grrtolotrr

Otollthr froo glef>ocla d.td, not rcgrrlre olosd.ag btrt rcnr rountd, cn
rllclrr; urtq Dcpa lt e neunttng ndlrrn. Otoll,thr fron 1^crger ocla n1rt
too il'ralq cum rftor olcanlag, for thc loncr to br rlcr16, edapataly, od,
3rfnUnf rt n oauary to rr&rcr trlre thiolcncgrr

Gntndln6 of tlrr lrtonl rurfaecs of otollthc bra beoa dilclV urr{ rr
a tcohntqur to follrrll rcl otelltAs for exsnl-n&tloor Horrgrold (tgZZr ff)
eleascd otol,lthr ln oreoretc prd"or to effnelqg thc omv5r agrfaerr A afullar
tcobnt'qu3 nr adoptrd by Froot (tfi*lr ?9) aa{ Pantnlu cait SLu3b ( ig61r db).
Itohlng of tbc poltrhcd sutfasc rltlr er{lsfs tryrdroohforio aold to trtgbffst
thc ronatlonl nc uscil by Crl,mr ( t gt+t I i6) asd, a.r so Stabe and, Joues (t%7at
tfi)'

Ln thc pneamt rtuftr reveral varl,atlonr tn grl.nd," ug teoSa!.quo relro
LavlatLgatrrlr fnofudhg cnbriLltng otslltas tn blocks of polyreter netln fm
lcetlml'ng and Doll,rHng. ?bp tcohlquo fl.trEllt od,opted tar to plcor
oleared, otollt}g on I ftnc oartennilun rtone. A rbort lcngtfr d blaoh
plertlo eclbcrivc tapr ter lrlaoeit on the enit of tbc foref,l,ngcr, a5it tba
otcllt& rer grerryr rltA a oil,rcnlrr noU.oa d.th rater bdrU rdfuil B! pjorltr'.
Brlef f{ nol potl'rhlag r3r .(toD. on a rqugr g tono. llhe grcnradL otoltur :r thrn
rashed I'a rrntcrp dd€n ln elr nd aorrntgd, oa a r!l,ilo. Thole nlt rlcr ill
ilrd.cd for zlr hqrrr in en e"Gr rt 5to0. tll@r teugcretrrol ccurr{ elr
bubbbe to fom urf,ft th. cormlip. ernartlgrl tbc ttdmcr tbc 1p.g6il
otolltl, tbe nrrt3 madrblc 1t blcssr

Otoltthr frcn rols lru thrn 20 sn rort a1ryro-lmttry o"al ln 6o1-
rrotlon inrir rftl esrer both lrttrcer oeilil be ;jernn rtttout prngrlng thr
ctc rerSla. I ihf,Lnltc emorrr l!|rdr mrfacr ilrnlopa la otolllbr tlor
|.lr lanS|r thelr t'U. rad rc nrt d.affnf e isob o3gg,t6g rra 45r m tht
sm?ar ontsr arftm. Erclrdrr rr'lnilLn8 m tba laner mflor roon rilroila
tb| outm ar$'n1 ltt rLrr rrorilns relsp ttd.r gorrlil tara tho lcrr of rt
lmrt mr perd.pbqrtr etotrttb lsr

lo &rck t&e lom of stol nr by 6rtaAUO thr t{rnt1ryr of
Itg otoltthr tt'e! .rl. of S-S o ffi! nror'rdl bdq.r rnl, eftcr br{din3r
fhr cfy d tntflorat elu3rr ooe*?r{ ta otallt&t tt.or nlr trrrrtcr lhn
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80 eq *rr bS (eA) rhorrt e lorr tn alfuDtfr of lrrr tben *, tXlr oaly
ooa ctolltb rrroortd e lrcnarr otr 3rrtar tbra fi, flth etm t{rc lotrrl
erotat of thr raqln lcat rudnr m,11, eDA oft a rrsnrltr fra obfp1llnt
nthsr tesn trortf grinltng. Horrvrnl t&crr lr ea lalrcarrif prdbrlltl of
rlgd,fl'crat Gron b.l^a6 fntFo&rco! Ln lm3r aail tlor Crorlng rclr rD.rr
ttd.n rotlonr etir a.lrr*,fal to obrcnr tba ftrll, coqlmcnt of nln3rr lor
tlrl,r rtrra tro trohtgur of buntng stolttb nr Lnvcrttgatodr

Ibs buralng of otollthr to ictorui,ne cgct of flrber tnoludllng

4r-llelllg nr rbrcrtbr{ by Cbr{,rtrucn (t964}. Iore rroat\r, Iorl,arfir
(nn) umil burat otollth. to rE frlr. llLr tcchrlquc 1r ibrorlbrd, (lgtl)
to8rthcr rfth a urcfirl rctbod, for uLtaS porneaent rountr fic thc otettth
fregrutrr

Iy on tcohlgur varle! lltsbtly fto thet of fordrrQr, tn thet lbc
oteIlttr ;rr brobn flor to burnLng rnd l*rr plcorr ilrlr hol{ dlrrctl,y tn tib
flar rretltcr t&an h€rtcd I I roarpl bl.rdo. Tbr adraatagr ln brrrklng tho
otollt& flrst 1r tbat e 6ood trrnrvenr tbotu. era br ebtetnril tr,ott
Prrrtr Ot"e"gh ths nuolanr anil smr.gurntl.y all thc roolr Sr.ll otolltbr
rhrn pleold on I rorfpel bld. gonetlnca rprun6 upnr{r tH.lr brln3
b;rtril end rrr ocrrrquatl;r lortr

fhr otollthr, rtcrr0 Aryr r.!rr flaord bctrra t[r follr sf r Ell1
pfuor of ohar plrrtlo d,tb tbr omtrr rlilr uplnruortr l, roefprl blrdr rr
pfrorn asrisgs tlr. rhort arlar I flln prtrlf rcnrltri ln t&o brr*lag of t&r
otollth lnto tio rygrodntrfy rgual halvcrr fh. glmtto oorrting
prwatcd lsrr of thrrr glocrr

Each pilrer lrr thn ffilft frrrpci rtth e petr of f;lar ftnrpr enil t.b.
broha nrgla hrli at tht rntl of rrr Lnoenarrornt Brnmn fif.r. rntll tba
rlim of thr otol:l,lb ;rf rrcn to tilrn e &op brorn oof,ourr If thc $cor
of otollth rer bntrd tratll tt trrnciL bfEoh or trqf l,t beoaro vc1r br{ttl,.
anll oolil mt br henfilril retdfftst rl,lt.

Burnt otoltt& brlvrt fru thr reD. palr of otolttr rrl! thm plrort
ln e ooepcrtrntrd i!iq!''f trrn rrqrtrril tlrf nrl rlord fror ttfr rtth e
fln. brsrh. Fcr tarpcrtloq ttr ptcetr of stotltfi tu! portllnr{ G r
Dil..ea of plariild,D *l,otr nr tba lnrlr{, fn trchoot coorotrr A

brtsht !tl. la'F rt r f5o rn3lr ;u fornil tc br tb but lJludnttsr
UrfnS thLr rthoil lt nr pcrrlbb to hlg.a otoL1thr tbot ..1. 1,

rnll ar I c, rlthou.b tt nr trttlr rul,tci! to lrrgrr rrlr ef fo or et
Dnl.
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fsqFrFnor of-,l9t4ffth Eoqor $mrmd, otol!.the nn rtcrd rtth rcfiLrotri
llght +Grlnrt a blaoL baokgrcunil. Tb epps$anoc of trlr mrfaoe of
bunrt otelt tibt proyrd, to bo 6rnrlg3 nlt& t*re opcgu. rolcr bctng *i.tr o0
tb. lqreffnr Dmr blaol" t chcok rar udr urtn6 otoltthr ffm forr aihrlt
rhortfilaa. Onr otolltr fton reoh palr tar grounlL and tlo otho tnnrt.
In rll forrr Lngtenooa both otollthr Sorlil tdotJ.oel ronatlon but tbr
bunt otolttbr rhord grcetc oontnart betrreu rorNtrr lhr gaflnr lonc!
ln tttt lattc rhsnA er a distl.not hcaqy llm trmeer tn 6rotrnrt otoU.tbg
tbry ru! brusdtr rnil lorr af!fl-ud.tf . lbcn rrad, all otstl.thr tclFr
enrtod Intaillbfir,tyt plntrr baro{ on tbc follod.ng fil,rr polnt roa^lrr

5t aoellot - rell ilcflad r{.n6a of rcrlr goo0 oontnact;

tt 
"ar!r 

gooil - ooatrart 600([ but lorr Uran 5l

it gooil . regdrblr but furogufer tmr rtd.ibr end fou
nrlttplr ( mooodary) romr;

2t feir - rlntr vtetble but lrrofufcrl
I I aot rrailebh.

ftc follorfng drror{.pti,on la appll,cablo to otollttla prcparr{t by
cLther uethot.

Tho rnruolcual or oantil ef t'br otoUth eornoJpondr to tbe n3'lLfr
of thr crl enil br alnccsr bsa ilrrclbr& Surroundl,n6 tlrtc a!.arrcot
otolLtb tr e boad, oprqu! tsr. rhr sh le dta alddblr Into fro 3s!-s633.
Bounf,fq thle torr 1r e gaffnr rlng. DoDonfng upm ttc atn of tho col
a uuber of, opaquc ud, $ellnc lgnar lfir ltmr forrfng rooreelrt ooaooDf

trfo r{.nga. Such rlnp an rrt oler\r rra alog ths Im6rrt rd.r gf
tlc otollth fico thry en rIL rlllond,

lyeloil\yr tbf lmor nrgtn of nn opeguf lo. rhon t*rc 6rcatrut
oFotty rfth a icaltm totr& {drc qrtrr nn6ln uatil thr bpffnr lom fu
raohed. Ttrla 1r lru pnDoannerl Ln bumt etclltbr. Socttrr rlllrln a
tmcr aubctdLasy m rcoudeqy rttn t esr foruil, 'llbr$ oaa uarrltgr br
*rcolnlrrl, ar thcy l}til tlrf.sf lr;rtrr of oprrtty eat th. ryeUnr bourdry/
lr qy tbLnr Oftc ru$ rooirqy fcofl rsr ilouplctr llil lo aot
trevrnro a tbll otrrslr' thl rrladtr lmf d,ilthr mr oftca a urrfrrl
htrostton of th. tnrr rrtmt cf tb rclrh

ctetrlthr rrr9 anmrl tn forutlonl
rafue of otolltlrr eorulat e terr,

to rrtebllrh rbrtber thr rorr ln thr
ths nretBf grerth laorrnta of a
if,Ft lrrunl. Otolltb fi"il tG
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rhor-tflnr lsrgrr thrn f 5 CIfu pcr nmth, f,rrr lrenlnod trt tfrr hnlag
trehnlqurr lbc illrtanor fror tho lmt tp1lno ronc to tL outcr ur6tn
of the otslLth tr rrrrro{ d.th e d.orutcr rycld'lor, aud cxprcatriL c! I
rcoiprocal of tlo d,ilib of ttrr prrul,ttratr roDor Uatng thie tcobr|.grrc,
tlhr p6d.oil or perlodr Ou{ag trr ycar rhcn a hyaltac rac Lr fono0 ln tbc
etoll,ti oan bo acslrtrbcd.

Iean mth\y Laoromt yaluor anr rhon lr I grraph tn ltCr 5r5.
Thir Cr.ph lniltortm tbat tbl byalfno tonc or rLng et tt rppoarr tn hrmt
otolitter 1r ennlel ln forotLoa andl Lr lda rbm bttcsn Scptobc anil
Octebor. 0f Orc tra otolt tlr errnl.uif ff.on 0ctebcnl nfn atrond r
dllrsrnablr tyallac r'lng oloar to tbr outcr nug!.nr Ehr olrqur roac
oon norf fmatil.on flr Oetobsr. fhc anul formrtil.m of trrro otollth
tollEt va"l:l.lotce the urG of otolLthr for dot*rinetlon of agr tn rclr.

lr t&r lamrdq rfuc of thc otoltth la loorn to bt ilrotlg
rl^atrit to grort! ln lmgtb of tfie crl, lt lr ascnocd, t&rt tlro ur8lnrf
Lnormont valura rcfiLrst tlrc platlvr retor sf Eroxth iboug[eut t]rc Jroarl
Eurlr:rrnElyr tbc grouth ratc nudna cuusr le rrathor alotl dth a nrililra
lsollrratlon ilurrtng tereh. ttrr htgh lndl,ou frm Apll to Srptubcr
ladJ'octr that lttt^lt or no grortb tehsa pl,aoc ov.r thlr por{.oi[.

The d.iltbr of all oFqilrl r6of ln otolltlrr fror 12 otr tbc lrrgor
trhen lhor-tf,f$ (i r 2l.Z l) fror ttc rntb d fey a,il Jnnr, rlrlrr
ntrrtrrilil to fiDn drrthor tb. lonal oor.rrapodlng to r4r partl,arrlrr yfu
rfrc nttformlJr d.Ocr If for t*r!.r ;ould tsrtoetr e bettrr tttrn av.trtt
rtrron for grorrthr Sooc rcanronntr for rooh rol rrrr GDai.rr{ ar r
rcolprooal of ttrr troe,iret ron. lcrultr lnillortrA ihet !o cr!. yctr nr
Ipcotal\y ftvourublc for fortb Sr aL[ or mrt d the t.le. lor nlnr of
thr t 2 .elr, thr fLrrt 1rcrr tD tlrlrh-rttoa proiturr{ ttc d,lrtt fbt. ffil
tr b a3arront d'tb th. obrrrrrtf,ou thpt lnorrrc ln thr lt..ut r of thr
rho*filn glmr-ml otsllib Lr faftfuIfy rt a fbrtcr ntr tb.! thrt fsutral
r'ront lar6c lrlrr

Otbcr errttorr lrvr r*eril.nral tbo 3ro;fq nrgfa of rrl otoltthr to
drtd,nr *totDcr thr ruorurivr femf rrlmrrct ;rqnl irrtbr p1.3lrt

(tgrlr tO) fuuA thr cpEn rtr la.[. annrlllr to br 1rl.0 dfia Drtrn
Itr5urt ui ltovrdrrl tLLr 8rnh. rd, Jourr (tg6lrr f0t) rror{rO JUlt-
lfottrber &0 botb tErtrrer ttr nrthorr fqrnd, Lt dtf,:ltoult to ihtantnr
thr rrst 6.r rto toltr rst farrrt rr fllrt. uilrl not rrll i[ffcotdete!,
arrrnE tbtr raElt fenrtl.on. lllle 1r not rungr{,rfng rr both ther rtri!.rr
lnvolilA 3reuoA ctall.{[rr
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E[9. |ri larglnat grortb lnoreugnt of otolltha. Ican umtb\r
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For n4tnel Cre;tlr to bc nranrrcilr lt !-s ruggcrtcd barr thrt tht
lnllcct otollt]rr thrt rrn br rrttrfeetorf$ henlllcil rhnrlil br uari, ef
glof,tb rnif oonfrguratly rrletil,vr ror rt0thg rhotrlA br 6rretrrt ibrlng
srIY foersr lftrrr otoll,tlrr etroulil bc burat et lzBr teohrlqur alrorr r
Dr€ Brrod,eo Srrltnr rme t&rn doea 6r'l,nillngl

Drta fril lrofarlenc (tffg) rhorr t&at etco oalooatrd fnoa otoltt*r
nr,olngr for a rarpb of rnll lougflaa, tornlrtod, preclmly dth pe*r
ln e lergtn'fbcqumsy illrtr{.butlear rbr ooneictoroy cf thl,r nletloarhlp
la vrcqf rurarlrlug. fn hir ego rad gforth etrdgr of l{gr gceland, rrlrl
Calrru (tgt+t) conrtdm thr ebovo iirta of tbolerlrar ruff,lotcnt prcof to
s!*lr that rmor tD tbo otollt& arc gnulllr

Dqrtrnad.on qf Aa. Grsupr Al tbc rlrltff ron. tn ttre otoll,tl5 lr lald,
don parlor to Ootoborp tt 1r aglnopdato to qons5.dcr I ootobm rr ur.
tblrtbdeyt of oola of botb rpeol.ar. 0n thl.r iltto all rrtr rnr pmotrd,
18to tlr nrrt a8e ;rouPr For ooavadnof, thc gJ.ar!-.rl otolltltr, rbLo5
nqnracrtr ne-llfer lr lSrcrrtl. Tbrrrforcp {ftc r6e g1.oup lrf13s to thoro
Jnrcrr apmt lD fr.rb*etrre

Juvmllc crlr eudng th.lr ftrat fear ln frerbprrtcr anc plaord tn
a3. 6roup 0. In pruotloc, 1t 10 porclblr to bavc crlr fl,gr tnlo illffrroot
tcrr ob|'or ln rgr 3roup 01 ar rltr glsrorlr tnvettag ltlr;[rntm pr{.or
to I Ootobc arc tFuotoer lnto age frerp 0 rH.ah rfrfl{y ostetar thsro
rolr that tla 6larr-cotr thc prcvtour ysarr

To mleulrtr tbc egr 63or1p of len3rr relr, tbo nrD6 of rtntcr rorf
of frrrhntrn ll'fr artr oouata|, end onr rouc Lr arbtnrotal to ootponattr for
rl]. 6roup 0r A rcFlcr et otolJ.tbrl toFttrcr rlth e6r |Flup .rra rir of th.
xlr tlrrl rhon b tlC. !.f1rrfr

tr 8lrrr-relr or &..1p61SIA urlrr durrag thr rpla3, lroat (tgt*rt
tO) prepord I lqr ee thclr rbirthileJrrr Botwrrr lf 61,lrrcel, Lanrlon
caqrr.t rt llffrrot ttlcr ta redour cmtr{lr end, ttr br (am of Frl
t|3bnnr ovft r porl'e{ of rl.lr rrrttrl t}dr clgrLf,!.erttm hr.i I I rrD
lrt of lsrrrlor lr act ecvcdot for nletftr e6r ogqrrtfcDlo
rroclla$tr thr rDor rrttroA tnvolvtaC tbr p:rldl,olv of ototltD ror
fcrn€ea tr utrrl. A rlatler rtp$Deoh nr rdoptrd by ?reeh (tyar n)
eat 8{nhr rd, Jorr (t$?rr f0l) elthorr6! thrto lrthon do act Dtrot)orr r
rprttl,c rllrtlqyfl lr tt lf ftrtunw dft"fsdt to {ltta8ulrb fin b
rlatff ron. ir btt &m f$ tf,r otollttr ef l,rqr Fbr rrprerrlrt lf
portl 1l rlr ra,il tb rlagr beloll rrdril r rbtrfr|rlr lrcrti.rr r
ootvmLot ro0 uo{,forn rrlfarncr lrtor
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ll3r5.T Otclttir I rpl r jnorrd; rf r bunte

l l-, rnltrrlll f l.t nr rtr 3roup g (strr r{4 Drsr\t
r|'rttlt Ln photoprDh).

I lt cnrtsl.ll,r l6.i crr rlr 3rgp tr

c A. llrfidr$lL f 7.9 oq rlr lrcup tl (thr rpperut
ryr'rrr f@r rr.il.t lt rtJeoot to tbc outr r4ln
tr an Gfret rnrrl, by thr rleFnf rilfp of ttr
otolltb ral 1r aot r Drr ror).
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lhr fastbr lf rll c.b lrlr tbea fi s ocllttrl. frrln6 mtt\l

rrrflfa3 h th. Irlrn Itrre+ lr$l rcor{rl ead tb 0rtr rrrufrf fs
0r5 n lrngth ffurDrr f,lthar3b ttr rlreH"e fl&fn3 etrhm rrrrr aot
Ami3nri to br qnrnti.trtlwl tt r4lsr rn marlimC rplrmtrttrr
of ntl m|'l gnrmt |a thr innr fil$dr lor lrtc nrlyrtrp th.
otelt$r togptbo d.th lmgtb rnt rd.tbt lrta, latl ocl.lrotr0 Sffr
porrlbb fFon flvr erlr pcr oratbtrr trflp lc .poclllr

Ioat[lgr 1@ ahtr enr act rtpo{ncrf brr lut itry
fr{f.n to rbor ary 6rtce rtf troupr rttb tb sorDtdo d rgr Srop 0r

Thlr tlroup esrli, Dr tnroraf thrqrs tb ntt$ tupbr fier it b tin
of, rr*ltre,l, er afmFrrlr unfll tbrf rrrFt prnotln bto ejr 6noup I r t"oo
th. natf,ly lrngtDF foquG.y hl,rto;nn, a rl,nral allildotr rer r|r Dcfutc
r6t trouDr 0 ed I r ltc rla lrng3r of U rrsltla6 tdcr of rS
1rslp rcr tha saloulrtr& Thlr nra teaglt Lr rpprodrrtr Elt, rr
ttrr rthodl utril ilou aot allot ltor rly ovelrp La haCth brtl.G
nrootrrlla a6t lfoupfr

lhr nm fm3tb of lboilffnr crfculrtrt W b &srr rte{ rGr
rn1ld.rtely 0r! r lcrr tbu tho rrn rgr ;rnrp frlgtf,r obtrlnl fer
lrDrury rni Angnrt ltn *foh rs.. r3Da U ctollth rrrllag; fHl 1r
sDllcblr u' ll thc tilnury rrrilf rS.q th fom luclh rn6r Ds
rfr 6nfip aht tbat Doth qr pup 0 rnt I hetr e lr3ttlrr rbrr rl.d.frr
to thet o3!c otnrrd, fa b4r 3lrml, rqflrrr &!h e Dlrr Lr act
bh lnto roscut by r rtrrll,flot rr+Uaf trchlqrn u url lor Folffofll6
otclithr.

Emu, for Dettr rprrLerl trr rrn f'ojthr orfofrbA W thr fG6lb'
frrquraof rtol rrlr nl,.l d,thtD tb mnffr mtrbtL.hf fc' thr r|li
ruplrrr llrol tlr nrll loftr of d.frrbrV rlrwr rellrtrl erfrc
8err5r rd l$m*trr f 97I d 7$ n rd, 7.? r fc rhortftlllr ud, lntflar
rrqpcttrr$ rn ll lDeA rjrmt dtb lbr ru tafttr rr lrtmtd,
rFf &r f/ef rffi\tWo{rft

!h. Freiltiltlt lrrDt tft nn ntff U,atiir rn jln la tllr 5t,Vr'

lroh l,lnr trdlortr r lrof rf rrfuatetivr rqitil EA uOGr rFr
fb ndrr pr nqilrr [b rrrl lng6r rr lafcufr'trn flr b refr
{ra fc l&urry rd frlprt rnr drl ftr coryrrfm, rltf, rrt{orl, llnr
rn{rsrtta3 rrasr iB l,.oa$. ltr qrrlot }rtnr tmr rrpsr$ erfrbtLong
lr ftr,thc rvlillr tF tf,. trUiltf of r3fn3 sr stE[,l& nlll3r
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fpgrodrtr na tmftbr 1nr lmth of rgt grulpr 0 El
I lrbn rrh, rr mtrDlLrb.i Dy rlnlrl rrpratl,o of
th.rr trfllpr flu lra3tt f,rrquroy lrtr.

trnplr n$rrr rrr rbome Dcttr{ llna tndlertr ao

rerptr or tbc fogtbfrrquolot alrtr rhofil no olru
rrfentLoa tntc 1rerprr

Eolli clrrloa rad vrr"ttoel llmr rrlnrrrat thc rrro
and, nn6c of eGr lroupr fol tbr nntlhr of l$rtr{t rd
Au6urt l9Tlt rr orlqtlrt f fru otolltb ruAltrgr.
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Thcm gnpha rhor rrr'l.rtlmr ln .tlh roamnr,l Fttca otr Sforfb
ruolr thatl fior [qr to 0otobctrl{ovmbr, llttlc or no grorth ta lorUft
oooulPor hon lfsvubcr to Apr{l, both rpcoler 6mr egruLnatrqy ? onr
Ccraatl.an of Crsrtb ibrlng artum and rlat r lr rtd,lrr to t&s trsral
notadl fron ttrr etollth n4inCf lnornat datrr

Ihe unttrty ruplr of Frbnury f 9n, lil eae.lyro{ Ey thr Dtrobebll,ftr
ptpGr nctboil ar glvm by Camlr (tg50). TtrLr rthod lt itrdtnod to proi[ror
a pc{yooillt frcqumoy illrtr{butlon for rlr ista. lfrs Febnraqy rrupLc,
Sl.oh na @l of ttror rgdl by otolfte rudfngl lontataad, l8f rtror"tfitrrr
cun 96 legflaa. Ilorc?c, rtth tbr corpti,q of a3r 6tulp 0, tb. lrtr
pnevcA tnarltrblr, at rbm thc frtnh of proLbr r ltil,rr :l oonrtnrctfer
en lrregutar rsnlar o'f mru tsflrrlor rranrtdL

It lar ttou6bt thct t&a fbdlunl of lrngtbpiIlquGry altrtr{lutLmr
to lndloate e6l trspt rry tew bocn grrtlgr erc to nll rnplr n&rnr
to lncca!. tbr renplr rlrl rlf leblra rcla oaptur0 bobf13 tbr mtbr
of tqy to 0otober laotudut ;illlr .dfut together anit pfottdl 8! r Hltogna
;tt! Cr5 s lat*rlelrr Crcrtb oylr ticsr mtbr hm Dco thotn to bc
nl.nlnl r

lhcr rutht lpyr r totrl fe rdr ef eO o rEil bre of ftgo
ahortfitnr aail, 8t loff,lnr. 'lfbr rlrtr ane drorn tn Flgr g16l toth
htrtogranr shor n Lnlttal pilh oormrgoiing b glrrrutre; but
ftrtblr e6r grougr enr drcund,r pcernbly by ovrrlapln8 rrangm ta
l.n€th sf nroolralrr gsrprr

tlre frltrrrr d fag$-fnrqucroy iltstrtbntton to rhn rEr l1roup
pttlrrrr bu tcra aotrn by rnurl arthorr. Bcrtl^s (tf$r bt) rtatri
lllo &iICr en rrle rgr rololgr btrr ttr lrnelb rouUf b to t{dr rn .lrrc
of so to fln t|rrlr rlthor rrfrr frdrrrrly, ldtb of tauilrre (tpglr
8t$r Drrlar (tgltt sf)r stlhr and, Jonr (rl5tl rot)r lurnrt (rg6$r
t8r) ryrr rErlrrf (lgfet fg)r fornal lrnge to br tao rertebte to bf
r'rfl,ntier d r5r1 llpoirllv rm;rt lrr.3r ril.r gHnrp,

Cttrtrrfy; Irdllllrn (lf$r f6) foruil r*rllrr$ rgnrmt frtrn
qr ni lmsttb b rII A-4rfl6rcH,lr llthmih Gatrne (tg6) docr nt
cl'scrrr tsr gr-1astb nlrtfo.r.t{p, ttr rnnlrr tn rGtt D.r rc, |FflE
b gtvcr for beth qnoil.er rhc sfy Ell erwlrpa; JlE Lu f,l.rh orw fO
or tn loltbr Prranbl5rr f.f uraq,r0 by huCtbpfbrtumqfr thrro iLrtr
m10 brvr rhora r 3oot a6r ronp rtLrtrtbuti.mo
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tll. ,.6 I'GtthrfrFr$rr.y btrto3rrnr of lrbn rrlr oollctrd
batreca ley ad, Ootoba 19fl.
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$trf,tm c Ar.brqqxqH$r tg' Fr$til-u (lgtfr gffl rai Paablu ui
EI.a& (lg6zt 27'l) rhorrf that ttrr nilra Ln lcagth'fbqumof l,trtLbtton
ionl r,rrilrott!.w of r6c fc up to dr yreru d fr.thrata. ll,fi. PGfu ell
Tordr (tf?u) lnrrd,ertri a3c rad, gror?th fD 8|00 rpoelrnr of Ar€gg$ff
by lrn6t$rfncquroir

Drtcmlrtatl.sr of agrt frs thc fbcgumsy of, laetb illrtl{.buttilBr lr
a oonvul,cnt enit quLok terlulqur for atrlyd.o of, lar6l ralSflerr Hffitrl
tht ulr ef +,trla rathoil ghoulil bo oonflHd, to unl,fora$ and, rrptilly grodl|
rgcol,cr drloh rhon {teoalreblc polgloilal htrtsgrslr enil tlhrr lXttJ.o crrlrp
bctrcen adJunt rgr gFoupf. l!.crhrrtar mlr ranli rdin filttl thmr
!!{uknatrr

j,5 rEsE
fro thr nmt$ lrhrr arapbr, thr ncr{fir of F$rtary aDA Arygrt

lm nro *lootril for e6ln6. Ebrrc t;o ranplrr Fnr r1r nmtbo epert ed
att oarldrrcd ar nrmc onil rt-Btcr rrtha rrgFsttvqtr

lbp lsbrauqt ranpl,o orportred 77 ahortf,!,ne and tf lmgf,Lm to 21 or
ln lecatfr1 Se &rggrt nnrylo st 89 rbor*fil.il rna H fmffitna t^aolu|ril,
celr to I Fr ?o tf,c lrttc rrpl.r a fWrr f9 rhDrtflnr rni|' ,6 fat'lnr
tlu trr follortng mth rct dilrt to glvt e La.rau rarple rrrbcp

Iht obl:l$t sro 6Fqsn rnil nutcd on rcLlfy rndr!r|' rlldm.
fhmr rltlrl rts.r lrtm yfrna, at r rilnela rlttf.nS rfth lo rrdlnutot to
tho at n of thr .alrr ltr egr 6F*lp iaa nnoddo to6rtsor rtth b
rrifbil.lf. Frln tbr nrnrltrr ro l$Sth Ftr r€! Srrrt 6rr*f ilr
oonrtnmtdr ||lhc fnrfhr ft'! toth rprdrl frol tt fn6111| rrrDf. rrr Slrrn
tt tU. 9r7l. tln rreacr tn lenetb rnd enr rtrdrrt, lr"lrtto Dl' rat Fnrp
err rtrro lhomrr

For bftb rprd.cr, lbo Dofstr nfettrf rhor0 r llrtilmt fllnr
Frlrtltrhi,p; tqrmdoerl lttt C tf b rtDca d fnrt r{nr$rf, fNr
rcrrtlrtil.o rodlfblrrtr t Orrff,., frr rhs!8fDr ral ertlfi *U LntF&rr
Urc rquetlor ltn lhrrr nfrtfnrblgr rEirt

Sg4f,far rr&Slt!(r)+ 8ol9lf
lndlnr f rI.0658(I) +fgr050!

ffthnl;b tbr 6rtr rrr alt puartril,, 1rrrilth ntrr oelnltrtri ltc
tbr Frtcurry rerylr iln ls fnc0 rlrrrrtr roi U rgu$rlnt
rrgrrrdo|rr illtf
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IlC. 5.7 lca last pG 16l Cnlup for rtls.nr rl,r cellrltd
b fneut 1971.

Ihr rotl{ otrtlr lnilcata tlrr ras lmg{f, uit tb.
vcrt|'oel lLn thr ren3r. tlhc brr'fuatrl rrlr ur
u rtradrrl ltrlriil.m ftc thr ln.
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e*-trrlr t r zotlt$ (r) + 6rfi6a (r . o.gttt)
lu1fiar t r 9,*r, (r) + 0.1ll9l (r . 0.$*)

locrnr of tLlr olor alnrmt lt nr coul,Lrtl uurrrnqy to
qr firrtbc renthfy ;rqflrrr

To eb.ok th. condatmagr ln otol,ltb rrlh3rp tDr &rgurt rryfr
nr rrrrrir EfDo rntlr .ftff th. ld,tf.af rrrdu3r ltr Derftq &on fr
ILA 5.8 Lallcttr t&ct ooart"lrnDlr dft?crutfr h lltrrarnrtr€m ccoumtt
brhrm ttr tno rrrlta6rr ErrNil tba efrrd.f'.Lcttn of otelllb tlc tb.
nlllrst rrlr -omf &ffirnfttr d.th lour rrb ttn qr 3rilD 0 Dfrxf
b rer gury | ty tbt rocnl ruliaSr 0rrrr$ 6$ d bth ruffncr
ilrlr fa rrnrntl 2* I tb mcnil lu0lalr f.!r oD. 16. Grflp frtr
tbrn thr f'lrrt nrffry ill,r # m on gntcr

Horml ltrr ntnrdoar for ttrr rrn tnCtfr pG rtt e:GD f|.a
tba neanil ndfnCr ;E! d^ril.l,rr to thcr calorrletr0 fin Sr fitrrt
rtrrillncrl

rbosafi.lr t '. 2.t5q (r) + 8.!0Ol (r . O.ttf8)
focflil t r 2roru (f) + fOitG, (r . O.tG$)

Acrrmt Lrhn tb Fo rtf of fGcffa nfUrr Er brttc fur
tbrt tror &rrtfrlnr1 nrb tLrt b Gfllrer trilrra na fcdtr tt rlr
lltrp rrrtm tr 0rl$ a fc ln|f1bt d t.t0 q for rtarttllnre Ehm
nlurr $dl,..t th. H.$c nn n|llll{tf of tb fs3tl! otclltlrr

Sr Lndh Ef rd&t D.! rft |rilp lrb ftr llftirry Bt fnln.t
f9il trl mr{,lrf la ?lhf. Srtrr {r lln ftofra.f rlr thr ru
rrl6htr DG rcr trqD trrptlr d,th ru3fr ta rfjlt oi rdml
lfrlotLonro lbr rrlanfrtef d.&tr brw Dm ottal,nrl, ly rDrtitntfn
Lato ttr lagtl.tl$t lrlrtl,oaitp (n fbffrdnr rorlln)r

h 16r fc fcdf, frrgtr trl oortnutd ud'aj tDr fn3nrt lrtr,
ref tnjth fdm-rrfr lf 8 crr fdf qlrtlrr ;rur ffnr aalrrrrlrl{ilf
htchlt rrFltlrnt rt tr f tou. In rL; rrodrt rprim u.rr rlq
alr rrrr rrrlrrn lr rrr |rqF ftl nG! tor fUb rt r jlru
fqrb mS Crtr lrr of lhltr rnUr{n Et ro sl mt ptrnbG

lht |tlrl[r (ltr. 1*ll laillntr ttit ttr trorth ;rI rf r1l rf,r
tD b rrIfil ttt rl lr rlilr frrrur tr na fatlb fc rtl |rrqn
fril d rlilt rndf, |l ffctr lr ;rrtc fbrlr tton olcfdrd u tDr
nn|I b f.nt{[ tf tft. rtt truqpr snlr b * r rdn cf tr
rrtilmr
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116. 5rB Conpartron of r"rpratoil nedlnge of tb otollthr flil
Xchen odr oolleetoil ful Auguat 1971 ,

tlre nrnbmr tDftilt tic rqutrttr tnilloatc agrrmntr.
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tbr lrhrre 8tmel.
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lhr thoffh nlnerlm br ra Intororpt m thr i-t-ll at 6r8f 611

tl'oh o*rerpoailr to thl logltr of dlorttln 61r*rrlr rrreortrrl, at
rahra Arrrtng Arr6urt lgTZ (i . 6rZ5 s). fh. r$dvrlrnt natmorpt f,or
tf,. ls€ftn ilGtlrdm 1g 7.98 E, t rlgn!fl,oattly lr$r rkc tbro thr
rtm lcnCtb of 6.79 co fs tu6rst gtrlrr-cdrr Hwrvel rdcrnor to th.
tfrPh for longfine rhsra thst tho rcan lrnstbr for rgr troupr sclm atrl
rlglt fill bolor tDr r.rgrudo U-m tbr rroeronr ftru aboytr If tb
Fgrrrd.on t'r m-o{onletrd urlag ilrte ts egr gretrp ril,r rnolurtrr, tb
rrslttn3 ll.ar ertr thr 1-s"1. rt 7.0! [1 Ar|.f fr oall/ 0., er 6nltc
tbn ibr apootd vd,ul.

A 311 nrplr of Jurslib rlr lta tbc fclrtr gtil+ fefi3143,
tFrr agrd to corps,trr Crorth ntcs rlt& ihon of ttrhrn tdr. A totd of
61 ghortf,lm rnil ttw fenstlnr tbu a eenlrl,c tr&E ln Jrrar t9flr u6t
rtr{ by burd,ng of otolitbtr lho otoltthr pror{ !!Gt rredablt rlth I
lrr reriltbll:ltf f.uiter of l.e.D,elgltr are act out ln tablr llJ+tr ani br

Ag'etn tlbr rater of gForth af tniroabd by tlr urD fcdb por elr
tnnpr rrll rlw, r'rd, thr r.r6nrmtmf lnr llnrrr

rberttnrr Ir?rlgl5(f)+7rCT76 rr0rg890
lmcfinrr r.i.ZOZ(r)+6'.1885 r.o.9916
Sr e6r GFoug tnernmts of Zoi ruC f .7 a fcn &orlftnr rna

lmgfi.nr rrpcou.tllgrr lnl brlor trr lL&lnr vr,lurtr It 1r DrsDrbfr ttrt
tft ld$ d.trdtf of rnrl.l rrlr La thtr rtrran fr $r nJor rstrlDntitlt
lLctor to thlr rlor rtrt of jrorltr

Ftarlly, a rrrylr ct ltl ehoa4filar S@ n*rprf lr3om Fo {t!.
Dlthr thc &ow |rb tltn fihrs nA lal.nha Strrrnr tbrrt rrfr oortr.rl,
tbr mplrte dr rrqt eYrl.l.&br tbor teoFEtJ 1r. !6djj fff;;t1pt1nr
G tc8.lr l''srlcpmt lt tr Hrrrrrgy to obrg'rn rnlm til lr4r rrlr
ftr boE lNfr throrfon; hc lryIcr of edr fir ruapf LrCco tlb
bt {}hr tr|tr fn lrlrh f 97O +i i m} wt ecrl, W tb. ffrhoi of hnst
otc&ltbrr nriffilblr dcr of lmgllar crsur la tbtr ccrrtrl lqlo
(p*rr oona P.H.J. Sertfr ).

8@r ao rel,r ll r3r gFsp g trrlrt mf,lablr u t{r6r omlt
not Do sruCbt tf ql&r ntr En tb connnotldt of ft. nt15' ilp; tr3afry
toe bflb ftr dlfrtlvr ll.ftrlE tLtH,n0.
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iH

tho rnltr fiFlrtrl rr nil fralthr p$ rcr fnlqpr rr ffrnbri
S lltr )r9'. Inaluilrl rrr lhr ra6r ui on rtglrr{ lrrletfmr h
Gfoilih ratr lt eargtoiile d,t$ loe f r l.gl5o + O.tgt? (lrf I) . fs
itrlc of aorrrlatErr crfoufrtr{ pcodfns b th; rrthct fln by 4trlr
(lgll, rarr e rerfiltdat of 0187.

tbr frortb nrtr for rhartf,Lnr In lhlr lqpo tr t$rrrforr f,er ut
rrplC ihan ttat tor dtbr Irhre or hlnbe Strurr

Prcvl@r Forth rtnllrr c f,m Eorfand rrLr rpp.rr lu Ortrnr (tgft)
.{t Burnct (f95F). Both eutbrr nlr ra3r In ynrrr ntlrrl tbaa ff,Frrhts
llf.r er a nnnl ef rgrr oA atro rlrlr o r*plllf of tro yf$trr lc
coAar{son rttb ry lrtrl trrn trsr nrt br rblrutlf fler ihd.r lLlgrrr
to dlor for rcr,.fffi rnl e6r 6rop 0r

$nrtb rrtm rcor{rl by 0etnr fe bott rpeotm rn nsh tfrtrr
tbert thocr tbunA tlr gurrrt c ryrrlfr Ulftoltnrtrlt lht rrtm gilvo t1l
0rlrua apprar to b. brrd. o ocpcdta rrylrr trcr fhFoutbmt ihr ctstrlr.
It tr ns; nl,I crtrbLrbrn tbrt tFodb In rtr rhcrr ht$ ilr|rrr cf
frofrrnhfral nrlrtto eol thtr rhrl tb rbtr of Crlror lrrr rdn6t\rlr

lun t (1959D) conrtnctrl |trrth drrnrt fc Dotb qncirt d rrlr tn
Ca$rilury ttrnml lurl u trg ntru! |ltr illr lrrjt rrlr uil, ototlth
lullngr fll ntr r.lrr ALttmGL D t$1,. d f"edtr prr .sr Fetpr
le dvsrr lt tr portble to ifrtd,nr ltr rpmdntr lnailbr tbil tbr
FrDhr tfrerlrrr (fp. !E2-!8!).

Ibr rrtr cf gorth of lrbr tttrr Scrtfinr 1r ffi
bfrro thet lrtulfnri tt Burut fn rqu$rrlat d.rd, &ortftu la tf
Deylrrton DrlID Biil tbo tstt BruSr lrngfinr A'il ilil".'r jloil rt r
e:nrnbfc rrtr to thor ls tb. Irb Drrtn Ei nrr rrgfi|gl tben tor tl
tlr tcltl !ilG&r AltDougb ro 0+d!tr rrttrtrr berr bm rL ftnr tb
IeIril gioalr lr dlr Ei trD;r6. lllata & dun rtDrr. rfdfar
t bcth tbr rbgr Sntrihry tturrrl

lbr ooryrntfvrft rrp[i nt lf |twth rf rbctfrtlr fa lupFb
[4ra i'r lnltlllly 6rrtc tsrn thrt elru ry Srfinr (tgtt]. n;rrrq
CtfuBrt filltr rrtr tr lLlrlr; *rrrrr tbrt of hhrpb Lr1ro 1r rryqtrtf,r
rai tbr amrl Inrr.rratr la lrl|ilh lrmrrr rtth l|l, effi b $d,r
f40o b wq7 ridfrr to ltrt rr$lt$rl ff tr3 rrtnrar !r O*-tf!,ar
ls th. Dcylrrtm DDda. tc Er lrtta r$n hrrrt (tf6frr tfg) foNna
mrr trcfi rmmb Dn3 frr,r rrlr of np to t n ilis rn rf tsr
ra ercl$ of tragtt laonlmr oalcrlrtrt *bf fUnryf lrgecc flt[orab
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lte

|fotth tn Prrbfb trrCsc 1r r* thllt Dnr rrpn th.n ln thr Deylmtea
Dnalq ltta qr grsrp !ta. omrtrr botb Boprlrtil.ot rhor a .{-tlqr rrtr
of grorlLr

Ibr vertcbl.Uty of grorth rrtrr for rurll or[r oen bl rm tJr
oo4edng rcurltt ftr shortftn fim i*rc riehrm St$er ;ttjh Prrtrplt
Lagool f,,atrr of gtrth tn FrIt crlr uy not br tfpdGol of grortb ta
tucc.cttng learr ali 6rorth ratrr !.4 lnll rtrmr mulil nst trpd{} 3r"6d[
!a lrrpr boilLer of nttrr f,olrvc, nroh drte ib dvr grornil.r for cltrti.ea
ln @trd.ttag Stt ir prebftty a rrlat!.ycgr rlor ;norfrr6 ftlh rtoclr

erilth natcr of {ftr nngra rrlt berr D.c ncar{rl, ty mnur
ruthorle raardrna rhrsr,l rnt ranbn (f 9rt), lnort (tghg), D.eSda
(tll7)r Ernhr end Jonm (t$7r), Pcfu aad, frre (fg?t). !ot.h tail,if, rd
lrundcr (tpl9) r'r1l snril rnd, lailrrrr (tfn) have efrrillcil egr err0 frortt
h tttt lrrtors rlL llt lhrao latrrti.gati.mr gayr tuFr npilA rrtrr d
trcrtb than tor rror{rd for IrFr aftlor{h nrt rurf brlor tlorr f,Fa
nnf*r &agsoa.

Elor rab d grsrtb 1r flrquot\y otrrraaffi.rl{ by largr crrulrpr la
ncorertvr 16r tfouprr eoh onrlapt r$! trptof of Arrth la rlr,
ltfbfdv (tf6jr Io7) lcrr!.ils.r I trrja gnorttr iLf?s.ratldf to tt ea
edrptetlou rht oh rroblcr r rldn ilrl.rftr of, fooi to bc utll!.ri[ fh.
Itlcr grortb crtFrfr flr leherr rdl fdnha rcLr an otlro€tcfttlo cf
ihrc popfrU.ml rl"ttr rlor portb retral rilrcrrrar itrr erqltotil.s Grrrf
of thr FEts fb LeCoo rbcu"tfiLnr Lr rsrr h/pdoaf of prt ftrb polnb€orrr

ttrr f,lrd.bfff$ cf pwtb la nl.e tr rtt tnono For l,Drtnorl rn
l.t bpt la r Irttd'y Jar fc !'f yrerr rf onft I0 I lmg tnfin lt llro
(I{rrtra l%r) r gavrrrlr, Jl1rHr nr flrrcr r$l arr DoDrftr cf
lrodng cslr te a nrftrUfr rlrr d | fr S (apprurfrtrly |o fr) tD dr
mt[r, urlq b.otrA rtfrr

It tr rnggrttlt lf,tt b fi dltr ttf ttoffi rlt d 11r Lr
rurrcrl,fy r ltuatilo cf ntr tlFrrtrre errdl|b$,ft' of focl mt
popubtlc OnrtV. Ia rltLtfor $. trtd rrl.n d ;tr rrll$l,r
ln *ll lr rho e rl6nl.f,l,crnt tlrtrrr f,ftboqb fnlrr 1rrt hs;t to
fFfr Dttt nddfy tbil rlml tf rrr tlrrt tilrr potrntilIt Sjlrth cf
n rthrr rc lr ruoq lf nr rrrrbrrl rD dr'd rtcotrr
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5|'6 I.EFeEt atr,rrqaTl0rpsp rrp aorrprtrffi

In f,l.rhrrdu blolo|grr IsagttFrd,Cbt ibte ars melglr{ lbr trr rrrrsrf
lfrr*tl.yr to gAvr l&r nt&neti'oal fm6tb.rr4,tht neletLmrhlg ir{.eh rrblrr
oil talue to br ooavtrtii[ lrto the otlrr, and, rroondlyr to Elvc tb. ;gdlg,u
of ibs flhhr fho tG!'!E oon4lttm brr beon nrtour\y fnbrarrtod rr
rn r'orttng fatnrlrl S.asel ffrrll-bc{ngr (rc Crar lgSi l 39Z) q'rd &c
tDtUrdeat crDrslty for eurttlat +nrl $rfo&rotlmr (Caarrc $r7r tl').

x}tr Imgtb'-rljbt rrtcttoarhlp of noet f[$ orn bo erlrrerr0 rrr

f.r[b
*cf U t ml,ghtr t c tragtbs I r a Omrtrat nndl b I rn rrpoamtl
(g r. oftar urrd la plror ef I, but rr I fr rlfu5r rroqnhd, al
ibrtgnrtl4 t&r nubrr Der rrry[rl lt tr prdfnbtr to um ID.

lc eaalyd'l ef fhr 1rnCthrrlgbt rel^atisuH.p by a rtrefuht ffj;
rcpr||loq thc rbor fonrlr !,r rrlrcaril fo3rEdtbl,er111rr

loffrloge+bl,ogIr
ilrn .I rfvrr trr rlop of tb. u!. rnr lA g ttr rtrurtimr

thr tUtrt{cn *rmrt for laltrtibir flrb EohG tr *r*rrt
ilA&.t tor I'crg$ ant tbr qeot { (ittod.cilcrf) rdtht for flrr rrr
IrnAth tr en clnlricr of ttr sdl€a, Yar'l,arr 6rpor of cdttis
flobq trr hrrn Dra orrnlbtrq lm.{ ou thr rqrbf hf dd.dr ere,rr
tbat lbl rrpnnt t f r r$rd to t&rrr er th. ilil;p of I nrurUV 116r
rDfit tblr il0cr

rrtr rr*r r.S
?brrr rxpruf.nr Irnlrr tbr rratLo brtren tbr obrrrrut rnl,

erprctrl, d'abtr at r drn lrrct for u rldhgr flfh *tfob obqUrr tb.
oulr lrr. mrrnrq ttr rcpmat I lr rirr\t rqrrl. io t raf rcomOtagy
h CF|E (tfHl polnrrl thr ur rf e r..l,atLm rntil,ttrl fbtcrr sr rilb
thrt

Ilr

In rmottlrr trb ers br crlcelrtrt tlu ttr ntfo of ttr eDrant
(r) rot orlailrtro (b rr{thtr for e f,l,dr af tbr fnl LrttLe

*

D.f
t

lrlr

Hu;c;.,,.



I lt+

rt 1r otrtm iulrrbl,r tc erlgar. tha rodttlm of nrtour Sgrnpr
;lttla r l.ergr grrnl1l of f,lehr tueb mbgroups d$t 3;F.fGt 1tfrf3ljort
la ra G trrltroOuotl,rr rtatce rrnllnC lrrlt, cr til.r of grrrr tn onr$tr
ly urtas sn nprlyrlr of corrrrrnof (rarroer f9r6r lgrrhtt) u nlrcr
orfoufetrtl for ! ttl tb lqrr'l.tH.e fsra of tbc l.ngth'ilf&t fornrlr
prtlrurlf glval oan br tutri for broCsltyr If {fun tr ae
rtgnfiicaat ltf,fr$.Eec brtilG tbrro lalucrl a oocorr regrrocd.qr fbr tbr
Pselr0 Artr om br raforlrt d, end tb. nlurr of t eilJurtrril for thLr
reSr.|doq !e Crm (tplt| 30$ rteter t[ct ilIhmr alUurtorl veluct ef I
raO rc0unrtr nnrtrrr of tb rrlrtlvr oonillU.m of thr erbg;lilIrr r3O th.
rlgnt*lern|| ef trr OffiUworr brtrrrn tha oen br *rurctrl tc golrrttr
ftr6ltl,orl trttrr r

1o rnrrlllo tbr rutf,ly tlrlrrcn tcn6trbr,rltht lrtr by t$c mthoil of
owrrlr'n0er r eCfitrr pofiu ru ur0r thfu foglr3r nr *ttt3 rri
ktEdly ril. rrrtl$fr ty Dr n' D. I[,ibr, It&slm Rlmr$ 6bcrtory,
tff.lflrctmr ei rppcerr ta Apgctt^r t r Thc potrru Srrlrtra vr,lrror for
trrtilrq rrsfuhnl lrr{rao.rr hmgrnff of rcgrcarls oor0flolatr (I) .ril
elrYati'me (.l) of, t$r erbgroup lrtnrrrlonr. If t&c rrdilual var{.enrt rrrl
funil to bc hm3soou,fr tha thr trrt for tho brujnrlg of ttr pgrrj1im
reGf,lslrntr coull, br unthrrtebnr If tb ill?*ramt Drhrl ltm
roGnfclntr ncrr aot dgnlil,ornt tbr tb a{filtd rar (rlmrtla of
tfir nrgrrtrio lrm) ecult br oud,Crrri to bt roeratr nnilt of
rrlrtil'n csni.Ltfoar lbm riJurtad llerr, Sl,Gh rt'l E [rfir t st d$t
nlrtil,rl to tbe eal,*lrtal Frrd Dra l,6Sth, rsf tfio tm$ to ftd
rbthcr iltfrhlnnclr bbrra t&rr fnrl dfn|,ffnatn

lqibilrte*t f*rtfmrhfnr !b f.ngtb enif r|.ght lrtr figr fO$ rfstffnr
rd ?tB logflnrp to 25 oa ln lraglt r.n rartnrl lbrn rrlr rrll ftc
roatfltr rrhrr ||qilcr ral, lrrd r pertol of or ttgr lhr rrjngdn
rqrrttonr ftr thorr ?eolr| |ab rmrlt

r[orttlnr
lmcf,lrrt

ot
&crtfrtul
lt3f,tnrr

br r : lcl?ltl lrj ! - 1"08!t
1|3 ;' l.lt!$ lcr t - lrt?ll

(r . o.tg+t)
(r . o.tg65)

*n.r w.rl$t(e)
I r ocmrlrtl,u rodFtrrl,ut

lbm rrfrrrdnr rFl 1rfottrl, tl !1gr irfO.

rrgeogofll! L 3'1565

tr9.00g6t!f [ 5.3t55

E - laltb (ad
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Itg, 5.10 Ldrgtjh-rtil6ht rtlatl,oDrb.tp for botD rpeolcr of
crlr to a lo6ttr of 25 orr
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lor glwr fudhr lue thrs rpfrerlnbfy 8c5 0t $orfilnr ur
terrbr tba lm3t1l,nr, ht ebovr lblr d,r lmgfinr rn barlrrr V'elum

fcr ! anr grretcr tben ltnrr rre{ortfnG adtbc rFril.rr ntttrlu tbr
rlrlrrli rhapr furlr0 6rvrt&1 lo errur lbc qrbc lrr mle br to bffiror
e Dtrio*rtagt .aro! tn nltht of lffOd for rbortfrfnr GrHr ttr ltm
frns& ru6r of 6.90 l. Bglvrlot rrrers flr loogflar rra t5-l?f#t

tb. titr trr furth.r ortyrril by lmg& tr$prr !h. fts.e lcaih
3rilrpc tro ,-ll af tt-ll c coi l9-* c1 Brcrtb rosponntsr t mr all
grrctrr than tbrur, rtth tb. rrrtlect rln grilE fbr rrclr rpolm b"InC
tbr lalgrrt velrn lror !rb!9C fcr rbortf,las rD{ tr68t0 fc l,ougf,lnrr
Agrtn tec njrmd,ar fbr tbrrr lnalf ceb rhild, rbcr'tf,far to I u ret
bnrlcr thrn fcfftar to th. rrr lrngtlrr Thr ocrrrt;r rof tr $o"t
th.b lGttbr 8rltrrt velur of ! for both aprolrt ;ro tD tb. f l-t 9 or
rrrncrr &ontflnr . lr0'119t lncfim o 5&927t

Prrrtour r|ldlcr c lfrr Ecehnn ralr hrrr lnoluihl ron lrta m
frnsthilf&t rlr€oarbl.lnr Catrnr (tgbt r 60) glvrr o.ft &tr frr orlr
;rrater thrn L5 u rni iecr aot ftt e rrgrrrelor Eld.l*lgr, EborfrnA
ud, Burrll (tg$r 176) gtvr Im3thrmtsht lrta ltor a rurll rrrlrp st
lerCr cclrg altbou$ th.f ilo jl,vr ra rqurtlon" Lt 1r not of th. rDfir
t5rprr Bnmct (tffrr $) nleulrba tb lartbartcbt nfrti,onrhfp for
lcaSfl^ol o;c? e !rg0t of, l8-t0 laobrr gr

fogrrlrt0!foCt-f.tE|
$r rl rrymerol, rDm r r Ormblgll 5 trtol

Uaftb thr rbnr ftrr hlr ryrx,tr rE! rrcclrt ta tloh.r rni
pmilr

lln-rtrr ngrurlo llu fodb (l$fr rct) ftr DetzL rprod,o our I
1rr3r rlr lrnSt en jllra err

rhna*f,lnrr
lcrftert

r r offi! 1 t'lt .-
Iro"0o0tilt t ",6

Sr qpnntr ftr ter lrttr lrtr rr.r atmr tc ff m1
Yelnl fbr thr !tlr$ cprm,tr of lb hrcpcea nil, Arcl,Ea rrtr

rr rtro gutrr it B lbsr (lrr hort fllfir f f q $ab rd Jur lg3?Lr
1G9t td.s rst Ernlrr 1959r ffit ery ean ra|nm rgnr fth). fb tr
rrorptl,ar to thfu $rtrul er fer folcr of tlo nrsfru erl rrocrlrt
by both troet qon glrlbr enA Jurr ttr Srrtrrt nnjrr rf I m dru rfir
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81919-5.!8 fG tte bogrca oI (Ifahr aad Jaam) aaA t'08-t*l fc thr
Aerrdcan rrl (er"f rni ldrrm). lbrro ltttrr lt;rrnr alr fr rrlr Ibil
liffrrot r$ra! an0 laillotr thc rar'l,ablc rGfrot of avl.rmt m tbr
pattcn of 6rcrthr

lor anrlyrlr cf ood,ttLonr ibf reJuatr{ rl*n
rrl6htr obtrtm{ flcr tbe anrlfrfr of eorarlanil rrrr Erld. Althsqh t&r
adJurtril Br$ rn!&tr oau bc rtbrtd.tub{ ftto thr fc:lllrt

to gfir a rrlotlvr ooadftfoa flctor rr4flry rbsut &rr tt rr f.It l|rrt
tlro aotuel -f$tf trvr a rarffy !.totptrrblr fldfi of contltlm au{ tun
bvr ble I.flB uarft$.lo Ibr roatt4y raqllrr fi6 trkr-r ilrrit Bmi bttt
sfy thoro nnthr tr Dril tbrn tm od,r pc rlnd.cr rsqr rrrlf$lr llr
frofudftil fu ibo oalouletlmrr lblr nat t[at both &y rnd' 0stoDc ;Ert
ilelrtr{ frcr |h. focfln .a,rlJrdrr

Brmltr :lFn thr energrrte of onrr!,rnm ent Stru ln lfabla 5.3t
lrgrmdon corfifl.al.otr for rhorttrtnr rrro fod to b€ rlgdfloeoGly
illffuut rt the # fwrf (rftb"ch aot et tbr tf trmf) r tnllorttug bt
trrl illffFmorr rrl,rt lotlrfi tb rutb\y lrClhpmlgm nfr{.crtlprr
?Lr ai&rtril tran iltAtf f* thr |rlrni, r.n 169ilt rf llot0 G rur llro
rljntflottlgr llf:?aoat r

GoanrrrLyl nri,tbrr tb. r6rradm rorillf{,alstl aor l[r rrJurtd
rtr ililthtf fer lonCllar nmr .l,llltlimt rt rl$cr lorr1r tibr t$r
r$fffnmorr la tb. d,Jsrtri r.rs nf$tr f,or lmCfinr rdlrt llftfbrnorr
rttbh ruthlg eDSruryr rrtbtr {bru lctrrn efrjrcprr rftf,nrsb thrr.
e{furtail, !..a ;r{btr, rtlrtil.vr to r ffenf na lcagtb of | 2$2 fr aal
not d.eplftraatlf illtlSrrat th.t rre $ott a d,tb t&e rlJnrtd nB
rt&tr fcr rb,rtfitnr fcr orFsltf,rr FcDcf.. (rrr E& l.ll)1

Ire 0n (tfnr 80I) ocrrilmrl thm tTlr cf rerd.Alrr osll,
rfifirft odttl,cr I'hrr rr tlctmf tdrtd tl fG6tb rrlr r1;r Hr
rtmr{.lyl n+ffnC tilmg rrt rtrs-tgt' nrrtsm of, avl*rm$
f|raUf, rrFo0rctln qrcl,re tto. lr ttr rbrrr u.ftrfr r|.hrtr Hn
n[1!tr to r Fril nn fsdh Fr rpcdm burril ur tn ]brrt fLt! rf th.
rrtrrrd.oa fm al,l dlrtrr te$ dnr-l trr llffmrer nlrtr{ ts Imftht
Ir[r tr b rtrr rrnlp ef ttrm rm4rFril rllr tn iDr ttrgo of dclrrrrnr.r
rld g|tl"r trr th rnl no tl,f,bmrr trn r.rletirr rolttioa ;uli ba

rttrllnrleblr to rtrntil,€tr 1norrfrorr lt rrqlffag rthoe of rlrdc

rl.*
t



t t6r

fablc 5.5 Analylfr of ooverf.ancG for lahrra Strran ool&o

Brtrrra noutha, by tpcolclr
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fl.htnt tr aot tDouglt to tc mhetirr for 'fatt q rthbr ftdrr
'llhmrforr, illfi?craocr ln rclrtilrr oondftfun drould br lrrgrqy rf,fstrll
to thl rlautari flaforrrr

lbo ltlbcrtrtio of Ncr tnllnL rolr drrrlng ltr datr 1r rrocndbl
bv Bslrrlf (t*t r S). Eum.t (19rrr 2L) fomil frrolng elnlt ocrrd b.til
7-8oC lot bed no dtfrftlor8ty fn rrFlrqt rrlr throqlqrt tSt rtrrt{,o
ttd,luly, Hod,r (f fU rob) 6tvcr 6t ar thr tsrDosrtrrl bctn ilj.cb ng
frtd,lrr3 oottrlr

Alteflth I havr ao cvldmor for oooplctr lilberartfm b rlrl thry
ortr h erpcotrii to rhm nin*l lbdlsg asttvlttr et lor ttryora,turcar It
ral t&ougbt tbst nlsh wrsdnteta6l altsoug! aooqnffilcn b0r a ltrocqraro tn
rcteboll,rur nry hrrr ntflf rri rtend, beqf fatr ra|' ro clrrcd r 3n&rl
drorl.r tn the contttlon sf, trtta ft&. Horro1 nfrrmo to ter grnph
of wrthly rrlet{.vc sonlttdcl trr rhortf,lar (Ffg.5.1f) rbcr that trtrir
llif not ooour. In faot thtro ru a tonllmqy fc qoailltton to lsffiro
c?rr tho r|lter rntbrr

lf,ha rearm(r) for trhLr taaill aro not o1er, but tbc dsta ilo not
arpport ttto abovq $pottrric of ttrc rU.raot rrlstlon of tcnpcmbil Eal
nl^rtLvc cmd.ttl.onc ttkrrLtr, Frolt (tgbil f e) *rs oa,loslatd,
|onnftlm ta ths lurop;o cd orrr rt&t rntbal fornA e hl,ghcr osaltlt[m
frotc orrr tbs rltrDprll'lar Drdoi then Ourtng lErlr ta r oqrrllm
d rrtsttvr aolttto by nnif, fbl orgral gFtrottrrr rnratq tsl5
(t' Sper{&r)l Camlr (t95?r tS6) fEa, a pcek orrnd.tl,o ilurhg r?rlat
trlsh hr ug6rrtr{ rs r rcnrlt d th. sody rrnll^abf[f of !oe4r 1,

foolln |rc oonAlti,m owr thr fellwln3 mthe sot^noilrl tiltn lbr mret
ef tlr lfrnilnf rrfsr rftbu;b tld,r rrfatfuarhlD rr1 act npportrL 5r
ec rtetc of b gaeirr
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tf,g. j.ll ll|rr of rlrletlvr coniltlu ttrrflebmt ttrr foar
ldjurtat ua rrf$tr Ly nt[

rrtrhtr for lr rn.rtrqrtr rrletfrr te e IFrtli nD
lonfth cf lfrl0 cr.

Irlgbtr for@ rrletlrr to a ;rtrud'
DfD fogtb ef | 2.rZ on
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6'1 W
Itth {*rs raple rrpaarton of thG d.lil crl ftshrry tn Srr Eoelrnif

ibr'l,ng ttc pact for y*rr, laoreutng tntorat har bra rxpnrmi!, fn
th. pomlbh cultlvatlon of mlr to nrpplmmt ttc stob of rl-Ld, rlll.
fgpodntrl1r !$ of t]rs enaurl lrpnrrr rl produotilm l,r of oulhn'r0
dfr latrrl (tE6p) nr optl.d.rtl.s about th. potcuttal of rl f|rrU,ag
la tree hofrnd,. Hmavr, althougb th. f'lasil.plrr of ffrdng prrctlco
rrtabtl,rhd la ot&m cotntrC.tr ern be apptl.rt to tbl.e ounl*trr, tbr
ilrtrlh of crltintloa dtht bcrt br mrihrll strt tdr tr SrIanA
ool,ttLffrf r

lho ftUsrfnC upcrtntr rrrr ilralgnril, to Droiluoc ril.
6nfdali!.r ln Sr ercu of topsairur !in!., arount of food.l sl
e1ncil.or nrl,tablllf for ml f.sdag la trcr Erelanil, ll.thougb l,t rer
rroo6nlrc0 tbat rcnrttr obtrlnai unnn ldorntory o*rdf$.onr ragr not
r[rgllota nnifaCr lton lengr-rcrlr fLrd,nt cporatlor, lt tea condlanO
thrt thc trruats obrarur{, nul0 Dr aBpltcDllr

6.P lltu,rAes rp rEfiDDs

no rfuly grortb fD beflr rpccl,cr of rrl uad$ oontrollol
ootrilttoBtr e uol.t of 2O flmr tanlcr ;r mrtnrotld. S3 trnlr bi
r volrn ot 97 I .cohr ht tb. mrrtlor flttdf to slf tr&, rnni
thr cotral vulnas to bi l. llah tlal hed. e nryplgr of ilonrtle fbrO-
nttrr Ihl,r nr nrd, te rr3fra ntcr lort thrur$ ryapcrtlo rnO

nr rlro td.olfcA lato bcbl, tolr to alrr rsn trrD-oilF cf ntrr
cocrrnl la tho rrut of d.r trLlrnr.

In diltfm, dr tr*r [*l r oli!'tt* npnflr raclf,m dr
hrf teth oli-lrtn ran hortrr tl.lr tto rnfnh3 rtjbt hri brrtcr
enbr. &crr rggllrmtr grovlilri, r ltlt rrrnta of celrtaut tnDaltnmr
tbc 7-17oilt

Eolbrtr ru oltetrf t}r s 50O I cmdll d,ll ohllleo
Ar tbc r$l,grrut coil.lr rnf d cogra, thr odlln mr ur0 t. a



frg

tnt orsbaacr rlntmf latcr fn a t?O I ruppft tenk ree Cpvltfi-frd
tbrorrfb 6O I of 6er.'|n hosr pteorit lnsliL ttrl &lllor. B1r rrnteLnLnt
tbr ptcr rltldn tlrr ot"tI c ltarlf at 2oG, an outprt of 5 I pc rl^nlte
of retrr at fifC cqrld br obtdnrd,. fbla oool rtcr ;ar eoarqrcl,

to tbr tsnks tbrough I oonmn ndn. Solcnoful valvcr astlrrtal by
thornottatr oontrolhil cntr5r of old-ttu lnto reoh trlrl,.

'lfhcle furqnsfagr thctuoatatr oablcil brat*g to br f;l.ttrrl rlro,
gtv1n6 thc unlt nort vrretlllbrr &t hratca rorrl lSOr Lnrrrl,on
t{fper. lLt. 6rf .a rhora a tanL cqutppcdl rlth bot*r oold-strr tup'ply
rnd. an lnerl,on bret*, rltbougb tho btt F 1r partly cbraurt ln
thr pbotofrafh. Part of tb trnk 'nLt ir rcs b [t. 6rf .b.

Tho relnlng hratrC t skr rrr mpplh0 rttb pedddft lurmil
bl+tatllo rH,p thcnnortttrr drlob 6avf e rilnLun illffcrntJrl gf
t.5oG ocrycrrl dth lo0 fbr tbr trsrltegs tberutetrr lhr pcrrr
lulpft to ca& tank ooulil br kolrtd, ty an irrrttttiluef rd.trlrl rnn
tbc ooupbto unlt bad e larter rd.totr. Aitilltdoaa.l refrlr rrr enurd
by urlng rn ltolrtil.ng brnsf,orur for tbc *olc unlt.

Eaoh tarrh rroat vc{ a rupplt of alr rhl'ob both asrta!. and, ntrcd,
thc rntltr. Durl,nS crpcrfrmtr at terpcraturr of 20%+1 e!.n-ltft
flltcl Dt*d ttth ryloa rool rr$t urd to rrm nrrprrl,ri ntsl"al
Sor thr ratorr fn rdiltil.onrrtrnhl Fm olrudl by atpUoafag trtor
a rlck.

lhr or*.lfilor *bl roh trrrt nr ogutptrrcil dtrh e rhort ortl'lt
ptp. ctmdln6 l0 on lnto thc tink. &l.l 1il'pr rar Berfcetr0 rlth
rnlll boLcE anal bd scstiom of tlnr nc'tti,ng Cillsd to thr rd,ilrr and,

.nA to tumrer tbs rr'r aveLlellr fsr ntc to rtorpr* Beoruar of
t*tll Bneoantil,un [o trnl oillrf,lonf rarFr ql*l,FilC, and, c 1.5 a llp
on thr l.r{fnj c03rr of ttr tmhr onrriL ns mlt !G! eblc to orocprr
tb wcrflc ttrr ran to rutr.

lht trnl uqlt rrr .rlf6lti ln rn rquar{u rtor irrr lt rrorhe
llfd,lltte llr botb (lucmcnt ff6btl!6 snd, tapl,lmt dryllthtf fc
Dss"lil tonr orr for Sr rlr, mcttoar of rtot 1il,pc rGl Dfro.O fn
thf tmhr. Itrr w't rlNdl\t uld $r rrt rhortf,lqr but l.t rr fcloi,
tDrt $. fmffnr prrf,rmrt fu rrnS nrpclel ftor ptcou ol plartl.o
D.tttagr Durtng tb A!0r, trbr nJorl$ of prlr rnlnrn dtb.lr
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Ilnk urrt ln trpcrrutaf grorth H,elrr

lbc tbarortat end, robaoLil valvr I th. lcft control
thr f,Ior of sold-retrr tnto thc tarko lbG boetm lr
Frt\y obrcurart brhtai thc pl,eor d rtoae ptpr tn th.
bottol of thc tilrkr

Ylor of e rot{on o,f thc trnh 'q{ t.
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o$UttrgBtdl uadff tilr ptpr or ln {*rc nctti,n6, altlrougb rour 6r. clrya
tottvl. Aottrtty lsocrari!, at ntght and d.tlr lnonerrd, trq9etrtrrrr

Orl'gl"Bf\y !.t na Lntodr0 to usc both 6la^rreclt ad clwn of
both rpeoi$ for tlrc grotth td,als. Hmcmrl oon6,rt6rble dtfftfllty
r13 rrper{.mood' tn bcplns LoDgfin glarrcelr al,lvr. hulttrerp tbt
nroh mallr d.ro of 6larcrla rcant thay lro tjar rcadlly bandlcil
tbra ffo th3 clvcro, sn0 so altlrr on\y rero cveatlal$ uecilr Thr
oplnl'on ha0 bcen cxpregtr{ (rrtrur 1.96gt g) trat t t rortd pon
altffl'qrl't to tduor rlvcrg to fecd.r Ns guch dl,ffitsufg, nr sroornt6eilr
fhr prooc&rrc ug.d to cstabl;Llb fccilla6 pattornr ln clv6! rr atrtlar
to thst abrtdy &rortbr0 for glarrolcr Agatnrnrb3al, fooOr of
Stblfr mrtr, *ttrcrcr rnd naggotr ilrlrl tatro0uood cftor a rrck of
agor lntLratfor

I var{.oW of fosdrt'rfft ttFl trdod, to d.t dne frlah gnow4
eceqrtablc to thc erlrr In ednttton to t{re abotr ltvr foodlr, f,lrh
Foor d'no.d l!.ver, -fnoc{ ftth, errortcd dJloGil mllurorl 13d ryatbeti.o
bout cndl, cel PriP$etlonr rrnr alf r.cedl$ oon;rril Eo provtdo a
dlrt ooutalnLag a varl,cty of lmcntd.al tngrdllrntrp tbc fogorlng
lar uccl; fcur prrtr t|fnec{ tltrhrfour prrtr nfnorA llrorli Furt
syntbtt'c bout foodr (fUf r trout fooit ir a orqnrlte prroilgot rlttr
an am'lgreLr at ,4 protcla, lfr frt, # rttrr - the ceriorynretr eontat
tr htgh but taupeol'f,1'ei!). !o n t of tlrta d.xhgrcl I nI ootll1;6. oll
!nd' I d tplrttn rslutl,m ;lrl ai!d,cd. Ihrs. latter Ingmcfontr helprll
btrd. t*ro d,rtrrr end, lrtstr fla6nentatlon tn thp ruttr.

Food rer dryfy fuopgril tnto ttc ootrr of oaob trDL and, ttt
trlr ttcm fonf,it for tt oa tre bottea. Altbough thLa ellqroO ell
||la aooilr to tbc fooA at t*rc raar ti.r, tt lLt rorult ln groblsr
flou illrprnrl of foot prrtlolor erd, nillr urrnnt of tbr anormt ot
fooil ooam0 iLf'flmltr It hat tco boln{ to tntn th. 6tr r to f;.i,
tloo ftorttag *a*ctr bllt rst rcrdl rrluetant to ata, my rush
rpXrntrrl oFE tbl.cr6h holor in t&c ttdr,
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thr enount sf fooi por trnh rer eelgrleteil ar r lle$cmtrgr of thr
I'tvr ;dgbt 0f etrl. Inlt|.af H,alr tndtoatrd, e ntr of 2-# cf bo{g
mlghvdqy to bc rffstfy rbovr t&r lorcl rrgrtrtil for ralntarnor rt
trpratlrlr of l5-aOoCr Ucrkly ntf,ur ilrrn ;rlghsd, qrt tn adranor anl,
plaoe{ ln oublolea la e pt"rrtl.o fejn!}s6f tru.y' lhrr trqyr trr th.n
frolm untLl rcquLrd,. All foo{ not urr0 rf$|l a nth of prrpentLon
rer dlroer{ld,r lort trDb rm'c ftif threr tLnt p|! r$k.

Blvur urcd ln thrr crpar!.ocntr ronr obtrtacd, ArrfBS Januarlr 1971 t
fnil ferrptro Drno lhry r'rrt lrpt et thc lrbor*tory for rrrrrll mtlra
uat{l thr tanh unlt rrr oorpletrdr Tho ttoohlat Drte nr elolatrC oo tb.
brrtr sf nlght of olr ptr volun of ratorr tbr naber ef, logftar
arrl,Inblr ill,otrtcl tlrLr to V ,Sdtmkr fhlr mlgDt corr6rpoill to r
drrrrf.ty e,f, | ,4 4Er lctlrL (tg6{n I I Inopoml r rtoolilng dmrfs
for elvrrr in r lergl pmal d QrT lg/s',- Arnrdlg ruob e poc to br e
nrhr ln drptb (uatnr.t fg69l tf)r tbb ilmrlty cra br oonrl.isrrt ar rlcbt
rrlati.vr to rolun a1rol .rri atrorr thet l5r secra$t rto+hlng dmrtf rt
trd,er that rcoonoddl by lrtarlr

Tbc epeOtot rttil rrparetrd, end rraflm relpbr of approrlretr\t 55e
rrt ml6bt rrc plrsrt ta nnbarC trnhlr lt tbr brjlnlng snit rail of tbc
trLlr {&r lmgth eni ;f$bt of crsb crl rar nrcortrl,r It nr lntdr{,
to ur tbrer drtr b ra I'raVrb cf nrlatilvo ooillttor ttrt tb rrnrltr
cf tho trl.alr ill,{ not ;*zrat thll.

lt tnt mlr of flvt nr&r, ttrr tctel mtrr cf nrrrtrcrr la rcb
tenl mr sountrC cad rr-ttfuFod G ruf.r lltllr rer alpya cerrlod out
oE dey aftrr frrilngl For ttlr nilihlne, ccla ro$r aot rnrmthrtfud hrt
rar nrttrOr tbr nualur ntar drrlnd flon thf,, anil d,lh.A la r lrr.p
plertl,o Alrbf fhr nlght of tbr dl& tegfthrr rtth rtrr aqi nor :r
th.t n$treet i to cbteLr tbr llvr tt6!t of ttr rlr (r blorut' D).
DLfifrrmora b llur rrpntr{ n16$.ngl to or.lonl,rtr tlr rnlut of rror
flrolill,' trrl,cil trr 1-fi rttb I rla ntur of | ,5.

lnttatr cf tboil for thr bilt ffrr-"* Fr'1,o0 rurr tbc6 crloubtrt
fFil tlrlr nrr bterr vrlnrr If r lrrgr rortdllf coarrnrl brbra
llcorfftw rnrt$ Fr'Lodrr tihr bil,e|r of 0r3il r.lr rrr mlt$rct n f,l|f
thr grrlcrly noer{ri rrlurr aai an Ermtttfrr of fooi rrl;br0 1rtr
tbir oarrrd tbrt tbr anouat of f,ood rrlrtLrn to {b llvr blorur rer
rrloebly oonrtrati trdl* uotrlltl,crl t ( 1*, trilrlr l3lorrlr
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Dd\y oheoLr tolrt rrd. f,or aqr d.id lllgr lhrm ;rrl nrovrd,l and,

l'rrtrn|d ani ntgbr0 Drfen brtng i,{roer{rdr lenb tll$t ifosd, rrrk$r rtth
t * rolutl'on of nlalbtt |F.tn ead, rtlry'lrnr blur, to n&ror tlbr chenot
of fun6rl tnfeotioar firtr trretamt, to3rthc rlth th sonrtrnt rlor fil,or
of rtrr ln eII tutrr1 lrcvrntrd. thr outbrrak of rngr nJor dfucmrr No
patbologlod rrtfrrrntloor of ilrrd, rlr ril udl.

Tho ansuat of fsod rtm ;rr rtrrllcd onol $r/ry tro nrLr. rhLc
oelorlatLonrndr ar follottl ru both ill?ttouft rlt ttnr oontud.nf.

El'rrt\y tb. tarrkr rtr. errcfuf\y rlghmdl olra of a4r ftroel
nrtt$ and, tnc ftltfff trraci!, off for trr drrrrtio of tbr fmalry tlil.
fh. por'tioa of ttro lrekly rnrtton nt th6n rd.gheil rn{ plroril ln tlhr tankr
Ubn fcrtrlng crcocil oorplctr\r, ulrellgr rtthtlr trll dnrtrt of tntroibeta6
th. fodr t&r noafnfag fooil fra6rentt rsm rtpboar{ ggt. ?trlr Htsr{"r.I
rot rtrab.A tbrotrCb e flar olottr. Surplur nter nr tlr1q rquccpfl crt
frn thc rcrl'filr untl.l lt brn mgrlnci the eonrirtmoy of thc ortgf.nal
foollr Srir oqnotcd, rld.dur ral ttun rrt6hce and arbtraotrd, fril th.
!.il.tht of, food tltrofuorC to ttrr tlrhr to oaloulatr tbr rnqrnt sf foo{
actu$r connrnrlr

|lo futeldm thr rcounoy of tbfu nthoi!^1 fqu trl.elr rrtrl
orrrLeil out ln t8 nPttr trnl rtmr r bom rrtght of food nr firgrntrdl
lrft for 15 rl$trr Drfon rlphontq out aud, rgild,$rnc. ra rrl omrr
tbrrr rrf e Ht drorrur ltr ttro rrllehr{ rrelur but trbr rru llflrut
at gfr rer oond.ilcr{ nttrtbototl (ruqu Bs-gff).

[ho r|rtrlrrrfnt of gronuetlo aloptrf ter tbst glvra by $trprn
(tg6Sr f99)r lrfr t&r totrl rlebontion of ftrh tl,uur ilurt4 e $ru
tl'I fntrryrrfr |5ofuilla3 thrt fsur.C by taAlvtduale ftioh rlfu Drfsnr thla
tlr. rq{,rrlrr Frt ntlhtf rrrl r6rtn url er rerultr ntt net :mrat
rwrrrloa to .am6r rqrdve"lotrr

!h. ooar|rdoa d,lllel,lryr f,, nr crloulrtr0 t'!ro tb rrtlo of
proiluotloa to tbr ruornt of fooil omrud" eeprrgrf, 15 a pcrootagr.
lhr urrtr of F (pcdnrtloa) nttcr t{ran Dla rd.Cnt (i) cn btnrr (I),
rrrognlrrr that erlr t{cb lo rst rrrrvtr tb ftU prr'l,o{ brn 4:tra
ofrslrrt e omdd.Frbl. rmbt of locir goorsrl,@ fTtlohaqr Lr alro
tGDn Fcrr r total gncrt[ cfmoerEcf (nrrfa nd, rrnrn f 968r err),
fn f,flotmo5r of tero u$s.lft rril,lortm tlrrt ttrr flrh rp not 1g,ng3
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lt sy alro lGeD tfiat ac iltr{|ffstnoe b prorluotlou ral rroor{cd. ftu thc
prevlou I value.

Xrxlclntt rtrrr crrrlarl out l,n tre rrtlr. fbr fil.rlt rcrlcr rrn
for furr f,f,v;enrsk prnledr and lnvrrtl.jrtd ;rct! at varyln6 trnpeabrnlr
and rater of f,crdlng ln bott cpeol.cc. It hai boo planaoil to dircaril
tltcm rclc sf,trr ttlr atdcr, but t*rc rDraoc of a aubrtrafi.rf t111sr of
rFrra et Eerapil.ro hr ilur{.4 tlro mrr of 1978 Drnt tbet tzhr turvlvorr
of t}tlg rcr{,u bci to br urcd ageLa ln t&c rooni grrl,lr. 8lr rrcls,r
rclnretdl beifi rsrlcrr 8alr Fr€ aeelLnetlseA t€ thc rrqulrcC tcapcatmc
ortr a prrtod of toa d4yr. lor eela at tOoC trhl.l rnnt ra lnorcre of
| ,5oC Dcn d4lr.

For prrarntrtdoa of rtnrltcr thc tm rrbr aro trratrd rrprnt ft
ef rcrultr frc the sroond, rrrdc; trer! lneonglotct snd dlr[. not cqlunt
thr flrgt llrdet

6.) LuffiLns

lebulottma of tlrc rrrultr for botb rcr{.tr tF! gl,rrn ln ?ebl6 5.1
tad,6.2r

Short0lnr et l0o0 !.D. frr3r\y lacotl,vr aa0 rtc ll.ttlrr !b.tr
rrn fooil ocrnrrptLon rrr 2# of, tbr foorl glru. Honmr, bccelnr of th.
drerard' aot{vlEr a htsh le3rrr cf conrcrrtc rar eebtmr0 ilgr{.n; an
lnrtod. At botb t 50 rni 40o0, rrlr rhwcil r nrt laomref ta proitnottu
rtth groatcr d:ilotooy rt tbc 1rlrrr tarpeahrnrr ttc S trvrr et
fudlat et e5o0 prwrd, llrutltolot mc mlr lort rrtchto

IronFinr lt lOeC rhm0 ra rrurrll lotr b lroiuctlu but at botb
thtr trprnbrr ent t 5cC, aonrliLmbh nrtrlttl,rr oosrunr{ *loh grobablgT

effil!.n nrultr' Iblr rrrtal,tty rrr tf,osslt to br duc to thr &tor,l,nr
Del'rsta3 ftsol ttr &nrt{c ;te nElltr re bcth {br trnkr rrorlri
Dr?foillc lrr3r volnnm cf dllhl rrtm. Altlac tlrlr {lit aot fcd rnil
fnfnef\r lcat ooa0lfi,q untf,l 4..t.

thr ln;tllr rt e0t rhmil, a art lert |a frcaluatfm rlthongh trhtr
teol plror ovr tbc tert psloo. Pd,c to tfd,r aa ovrnll lnorlerr bad tc
roaecdrC. t}hrlncm{, tte mlr rt etcC rlrmrd er lnerrerr Ln prodhrotlm
rlthough t&r rfif,lstrnqlr nr aet bLCbr
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f,, I ooBvtrrrt on eff,lolaqf
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If tb. f,lnt thr.o prr'!,odr oaly arr ooartilcrdr ll t&r lstrtb I,r
lcr rcltrblr &r to hf$ rortalttltr, tbr rlr rt ito rad eOeC rber
lnorrerm ln grninotLml frrrur crlr rt 'lOoand 2lt rbst drtrrlrltr
ttero ruultr arr rbl.lrr to ttcr obrml lbr rhortflnr. Eorfrlrr th.
lnorearc tn bl,ouerr durfat tbe lrrt perlod, et 2506, rlrrlnr ra rol,trr

Ar orplrlnrCr sll trsfr ngulni fom aliltl,orl rtc frtr thr
ilnrtil.c luppV. Prlodlorf$ thl,r rtc ooateLmi lnrf,fl,otmt drlor{nr
to bc rradllt rlrtaotrd bt rlcl..lr It rra ttorgbt thrt trhll +hlortar contoat
rdvcrrclgr af?rotr0 botb rlnolm of tcll crproLrllgr err'fn3 ttr lart ferto{
of thc flnt rcrrhr andl rn glnrrellgr tlnoqhout thc roloai nrbl.
Attruptril troatnont of, lnoo+r ng rrtor bf adl.ftloa of roilrn tbl,orrlphrt
rolutlon illd not ovroor tbr pnebl,co anii prrratdl irrtber pnottcel
{tf,?toultil,c&

a

to rbdt thr aDovrr la tb tlnt rcd,rr botlr $ctfitnr rnA looCf,fnr ;rao
Lrpt ct ZOoC eril frd, rErtr nrr3lnc fic I J$ .ad ?f ef tbrlr blurt prr
ahlr.

thcrtfi[ar rborle rreroeblgr aond,etrnt ruultrr At eOoC tL #
lrrrl 1r bdor ftr rbtmn . ngulrannt ent proiluotil,ou |rclbdr tor
lrrilag rubr I \ I nC ?f,, Dcth proarrotfcn rnd, owsrlon dtletroy
laorcerr{1 ladl.etlnj th.t fool rntleblr at thm lrr.lr nr Ln oro.rr
of tbet srqutc0 tror nlatorar rotlvlt{rrr lltllroufb tb prromtrgr of
footl ctra dccrmt d.tb lnrolrre ntLonr, ttr ectnl rrmat rh
lasctmt. If rorruttcl r'ttld,rndor ro.rl to bo orlerlrtrd oa lhr
ranmt d fssd flgg nthcr tfrn {tr rruat tl@, tfir ortrr rulf bt
rtvtrtodr

lengfinr rt both t ral f rLo-i e trt lor la pmibstoor fftbn$
ru lnmm toots plrrr * fit r lrbrtratlrl &cnr. ocmrtf0 rf 7t.
EaFrtro of ttrr ll':fifFmt pcr'l,cilr llsn tf,rt rtl tr*r ldti.rf$ brt
ml3htp uprcl,rlly tb bnf Ji 7f, Lrtor llcnrr la tf. lrttc trnh
rrrr nrt rufrfild,nt to cfi?rct &lr fl,mt irarrrr lr blnrtr lbm
rrrultr laitlertr ttrt * lt brler thr rrlntoraor ntion for leqllnr rt
eOcB, h$ lt rbftjfo tr mtrd, tbt rt !r 5 en0 f, f@3f;|ar rtr r rrllc
pccrnb3r of tbr rvellablr fod to iln rhctfilnrr t'hr fcogltnr rt f
rtr rn rnount of foct *tS rerrrrpcn|r0 rttb ra d:lroti,vr rrtr st #t
fi.It tboil rt f ocnnd fcc{ et I rctr dlfbtfJt grnter tbn #.
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Ae e oontnol, t&. oond,l'tlonr ln ho trok pcr tpooLrr ;6r rrgrodrrcr1r
Ih$rfonr t sltr for rlr et 20oC eni e # retr of frcillq ft.en tLc trfrf
of vr,rylng tluD*aturlr aad tlroac at vaqdag f,rcilln3 retmr rhorgil br
ald'larr Alttrou8b nonrltt fon' rbor*ftnr do oerupoad rretolub\r rtl,
ttorr for loodtnr do notr

tor ttrc nooni rcr.lrl of trtelr (feltr 6.e) rufillt oil.rat longllnr for
oaly tro tanb ttt avrl,bbleo lbrtr f,flrt hd,if et p1o ead tgt d,t;1 frr4lng
retoa et , ea0 7F rorprctlr\r (lrttr Soirr ana b). lhc pr'Lnrqy obJcotlvr
of {trcrc tn tr{.sll lu to obrtrt tuht Clfot of tnpmatun o errvlval.
At tlro hlghcr traprratun rll ttrr oclr dtlcl;ltbt! oar ronth of tbr boSlnLag'*
At 2to0r rll lrlr rorr d.ad tttbin DtD. rrckr. At both tropa.atrrrr, relr
tcrs! [rperectlvr, v.ryf rrottrblc rnil iltil not fcrl dflofuntgrr Dretb rar
etH.bubi dir.atdy to fu rebtlvlrr blsh trprefirnr.

l[ultr for rhortftnr rt botb alo anl ,OoC rtth f,rc0b3 rrrtl of
5t 7 rnil # rrrr f 'oqrtlltrnt (frttr 6.2.o-h). At 25o e irelrng ntr cf
* lt |dagurtr - ltrc actnl enouat ntan at tblr rrtr nr alryrod.rat \t
l*. Hormrl et tbr !er. trrponhrr but a rrtr of }fr, a drorl6 la
poduotLoa tooL glrorr Unfor"tnnt lr eort rcla at tbr gF rcrarng ntr
iloi frfl aool.dmtal tbatrooutlor

thorr a.ll tt ,OoC rrl ratreur\r rotlvrr I brrrrt rtor hom
*rtoh rnrltri la r npli drop of S.l% t{fb0 rll Dnt or rrL ln tbc
trnk tod, eN 7*. fb rppcot tacnrr b pro&rotl.on la tbLr trnL -fpr$ably a rrrult of tnioerodr tn tho al,led f,t&r trlr rt thr # retr
atttd rotlrtrrLvaflr frol tfrr dsth to tbr t nth !rrE. tro till,nrr. omld br
tllegnorc{ m0 ebforb. poLrontq rr rurlnotrilr In ttc rrnUfnC tOcO
trrL, e Crortrre ts Ds.oibstloa coqunt0r

At t0e0, rhsrtfitar fthr longf;lar, breen rrtluly cgtt1tr bt fh.
laEodtrotloa o'f fodL Eorwul trrt rmrn unrbb to frrl rfi?rctlrr\y rn6
omrtdrrablr :rtrtp rrnrltrd, Affteryb rhortflaf ora nrrrlrr prnloajril
Frlo|| rt l0tr .'c ils tft urrr thrt to n t lnor. Lt zroe. lrl,f feoa|
elfru4h r rtrcroerri porrrtryr of food gtru, nr ntra rt thr hf6b6
retcr of frClng. lto arrlm aoouDt otan nt at thc # lvrL rnn
romegoadrl b rn rotnl o&nrDtil.on d ir*r

Durlet tbr rrcoaa arl{ra of t lru, fqrr trlb ufar
rhortf,l$ rt rlsdtbr of 6.1; tgrd; gsrl rd gtro g,/tuh.
omrrpct te 0.t5; 0r jOr l.fo eaa l.tf VJ.

rtoobrt rlth
?hm atmdtirr
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trbtrr 6.2 tcnrltr of crsrth rrpcr'lmtr et targrlnf trrnrntrunl,

$rtor frld frcquctrsr ef flrLtn6r an0, drnaltirr.

Betodfon(f) r f,urnarl/$

r r u*e of ltw orlr

D r Ll,trm (3r.rr rt rltht)
P r proluotlon (grrlr)

f r omrrloa ofillofmry

€P. totrtpoiuo€o
t r rrn oonrrdo rfCLcC,rno;
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At ttrc lomat dmat.ty trhe ft.w or1rl attbouglr rrottrit by tr
tntroihrotlon of fmdr illi not feoil anil illcd, by the olght*r rcek. Drlr
atoehrtt at t9.6 end 76'.5 tr aftor rnttlal lncrcsms ln produotilon,
ePPcaFrd to lose eplrtLtr. Alnost eU ill,erl, probably el a rsrult d
ohlordm polsonLng. At ttre ht6helt drnad.tyl ecLr fed aotdrcly rud,

oonltmoa sror 9S of ell food givtr, ncnrltin6 tn e U4 i.nomarc tn
produotJ.en' A ooXntcblc trllrt furtng thc ftrrt rorrlor, of chortf,lat
at zOoC mA # but at a altghtlJr lemr donaLty, poihrad a tet !.nomam
Ln produotlon of 14,

tatr of lrc$.(Tab1e 6.2.pnl

Tto tanb roF. etookod rltlh thsrtf,l.a at rgucl abnslti.cr cnd, ffo
the trltr. anorrnt of, food rrclclgr. I'hp f,l.rat trrrk nroclvrd, retJ,ear fufry
rhl.h the naonil tank lrr fcil only trtor per ;lck, ft rer hopd, ta
nlete thrn nuultr to a ooalnrabb tcnk ta ttc &ovr trfafr drloh ma
fod at thc teec rutr ( S) but ttrroe t!.ner per rerh. Unfortunetcfy Urlg
tenk rer on of t&ort affiotril by slrlordnc pol.sonlng.

I'crultr rrr tnoonalurlvo u the rrlr frdl trlor p.r rrfk ilt.d,
prrefurly. At th. til of tbr rsond, pcr'Lod ttrlr taDk rhotdt r grrctrr
lnorarc tn proibetdon t&ra tbe ottor trnk.

6.[ prscrtsgtor

Durl.ag tho tr{'elr lt brsar tpp.r.nt tbat rhortftar lrl ro3ll
.rdfy heudlcrl and adept bottor to labenrtory omd.ttl,mr ttrn do loagllnr.
Alro, tho Srortlr trlu[r ehom by rhortfiLru rr. Eora oonrlrtat. BlhstC,olrrlel
llffinnorr ln rrgrrt to oorrlr hrrr rfma{t btrn trntlonrl,r In rdill.tion,
lacftnr &orrt nroh EFf allr.rtlon tbra dtil rhortfiLnr. Ptrloillclty, I
foqfts ronld rd,l uorrai!, rltb !,tr routt eprn otl bttr rry ottrrr cflr
n3e'rilll|r of deo, rhlo]r lt etr ssorrr Th|.r brbrytqu rltt not rpprr
to catabltrh cry 'DcoL cibrr (ordcr d doulnannr) s" trrrttorT. ![o
ornfbrl:l.ln nl obmm0,

G'mcre{yrr ill rll rlnl ald,ler l,n rlr and, ro no cbvtour flrrr-
ldcrr'roly drrrlolnilo Thr lrcytlon nr oor ahsntfitnl nrbrteathfft hrg1g.
than ery ether aflr *i.oh nl rtelnt b botfi lertrer Ia thr rrsd
ralcr tld.r lcl rsr plecr0 ta tho 25cG eaA # forafo5-rett trnh At th
rtart d thc trtel tt hei r length ef 20.7 @r oorprn4 rlttr ts rra
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truh loetlr d f Q.t olr
lhlr ort olcerly dod,nstriL ttc tank rt frcilLng tdmr frrn lt fcd

wraoiourltrr oftan lnttntibttng rmllc tcla by lta aggrrmln bchrvL,owr
If unablt to flDd, tltr food.r lt celr looated fooit by rnrll anct not rtghtr
tJtlr col roul4 ;rerp erct&rr rrl tn ltc muttr andl, rnh raptily around tbr
ttnkf fh. vlotta rer noear catcn but ras roloaecd, aptlanont{y uuhenrtt,
tr rooB ea thc lugcr rrl looatail thc fosd. It !"t prrilrrtd thla brhav{otrr
nr a fq'n sf illtplamnt cetlvtty. Durlng th. corrl. of tle tdrl, lbr
boilJr mfuht of tlrir ral lnorrarod, by 66,, drrrear thc lean taorrero fer
thr o{frcr eslr ln thr trDh nt )#r Obvlourly largr rLrc oonf,cr.rrrl tilc
ccl tith advantagra ta rcorrrd.ng foorl. fbr { qportenoe of, rortLn6 oolr to
bo qrltLratctl ln puadr by et rc, lr srntlonrd by lrtrul (lgrZt ?5Z') aail
Eoenr (t$7r ,6t ).

tceiltag enil rrtd.ng eotlrlty rrn notJ.erab\r rfi?cottaf by
trrymtrrc. At fOoC tb. epBrtltr of bolfi rpcol.u bcour nroh r.rdnocO

rcrultlng ln a fooil lnteb br.tcr thc nrr'rtcm$or roquircrmt. Ietnrl,
(tp*r 2[t) rrtcr{r ttat tbc pr"oduotlvltil of pondroulturcd Japeatrr cclr
aLo$rrrer brlor t5oG am tc fnrstnvff rnn lorr of apprtlt aod bcln lOoC,
mlt er not frrlr Hc alro rtatcr (t969r 7) thst fetdlng ooarcl rhra
trrprratrnr curd 28-50cC. Irtr trupcrehrs raf nrgrrt,cd by Ifubo (f gf6)
or t&r naJcr frotor tn ertcnlnt4 ttc .uouat of foo0 ooanmil b5r oulbril
teltr

ft hlghor tapcnirrcrl tho ntabollo ratr tnonnreil rapLdtlrl In
tildlt{on to lnercuoil ilfUnS rotLvtly, thc rerplretory ratr of rrle
lnsrrerd,. Unlthl fldt ril,th lmgr oporctrlar rpperatu, rclr rrr not rblt
to o5pclctc for tnorruril rrrplntory dcruda by ra lmrcero f!
rryllful'r of retpfntoqf nrrmotr, but rettcr, nrt bcrert ttr nrtr
of nwumtr (ven Dla f 9'8). Bcrplratory rata thur genltcle rtebol!,o
rrtf.

Ihr rrn nrnbcr of rcrpLrrrtory rtrTrmtr Bor rturta for rrrttng
crb of bottr rD.oLm rr er follm (fgrrrrr fw logtllr tn lnobtr)r

too r fl (rg)

zro t lE (gtl
f5o r 8! (to) ioe r t9 (eo)
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tc orlmretr fcr tbtr lnonnrc ln rctabollo rlit r ibr food tntrfl
nrrt aho llorcute Datr fion rhortflnr rnrllorto thet obcvr AOoC, r
rrtfan d fr beqy rolgbvfry tr laerff,lefunt. Drentrelly e Dotlt nrrt br
rrnhril rhmr fooi tntalcr le no longrr edrqurtr aail thr ftrb lcrt
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eonal'ttd,on 8A t!,11 srrnhrrl$ {tar hior to thi,r, fletr ray itlc fril
thsr.nel rhookr tugllnr rrrn unrbb to nrrylvr polongril prrtode et
2rog lnd oecr, ;haqrrf &ortftn! rre sbb to dthrtanil truprrraluru

Both uppr a,ad. lorcr tcpeetur tolrrenocr ora brof up U tOo0r
lnonamit by 6mihnl rcolt,-atJ,ntlon (nrrtt lgg& ?5).

In ttn td.alr, rhortfiLnr et t4r trqrrratrrrc hai r grrrter appctLtr
thaa illC longfilnr. turtlror, trc nrrf.nrn apprtJ.to of longflar rar Gorc

drftDttl ard netnril nlatLvr\y oonrtant et aqr ftdfnG lcvcl ln grsrtr
of t{lr Et.ntailscr ratl.onr Convcrrr\r, tzhr appctltc of rhortf,lnr far troa.
f,trdbl| ard trr l^nf,lumoril by trr rnouat of fooil evd.Iabltl moh tbet tbr
nort evellablo tho Srretrr tbr arount retrnr Alttroug! oouverd.on
cfftd.oolre, oelcrlatri on tbl enouat of food. oetm, lnornrrd rltfr
lac.|aerd ntc of fcill fo iltal tbc anount of food nrtcd, Ulttutoly
thc qu[tlon of rhctlror ilhr lncrert la poduotton ead eoavtra|on ritit olcrny
eeH'srril by lncrrrril fcr&lng 1r rrrrantoil, rcletlvr to thr foo0 rattld, lr
rn rccnsrio ooer ltr U.dt a drte ru66ret t&at thr ncc rnplrl grorth but
at 6rcetcr orp.mc, tould, br ooqenloelfy fcrrlbhr

&r effrot of tttrr ilrnrlty of filrh nay br osntldrnA fn tro q16s
lLmtdy thr voh,rns of ntrr rvrLbblc prr ft^rh and roond\r, thc totdt
volu ef retcr thLeh eoatrlm th. flrh.

llhortfLnr at tho lorcst ilmrtty end, honoc ttr grutret volunp ef
rtcr por tlah, elliL not fioa alttoqh they braanr crslted *t food tar
latFdustd. It Jttr! ttrat fdlo "roelel rtlnrlationr cr satl.onca bt
Bnom (tgl7t ,gil 1g mctrarqr to lnfiroc rffeot!.vu lfrillng. In oontrart,
tlroro rclr et {tt hl6hrst ilmrtty fod. crFmoly rril.l and rhored a H,G! imt
Lncr|rtr tn produotlonr Ih. grrgrrloul qnrl ttrlpoteotts bcbrvlour of Blt
mlr pobrbly aoeorntr far tlrLr sgoelle

ln arJaptotlo rrl"atlonrhtp brtrca atooklnG ratr1 and poduotlon
la 6lvea by letrul, (lgZZt f 6tl) for frnil lrlr, dtb lar5mt inerarot at
lenrt Crnrt tbrr Holovclp laonrecil dmrlty oflrrr lredl te tacupd,
e3llrrrtroa, at forrnrt by Rlnn (tg6or t0{) ln a rtr{y ef
Brlrt *ad ebere (t. CyArfuo0ootl.ilae). fh. reln ftdr rbort a ilrcrran!,
rpprtltr rhcn orrorrbd,.

?ltc rsomd erlnot, of grotth nLatefl to ttrr totr"l volrnc of rrter,
I'r oenrtd'crct r naJor ftotc tn thc nel.L erount of crorth rroor{rd fril
thr svcrll trd..alr. Itc brlt ratr of grorth rcoordril iltrr'l,ng tbr afrr{rntl
rlr on\t ooryerable to tltt oelenlctrd for Xrlcra rclr - !D rqulnhnt
inelrran fn fm6th of 2.lo u p.t Frr tbr tborrbfi.nt. A grod& ratc of
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tltrh or{rr roulit br lryraotlorb\r lor fsr an eoonenlo farnlng yotnrrur

Horcvsr, durfn8 l97t, I nr ablc to amltor grorth l.n a snll tr{if
pond (aOn r l0r r 9rF derp) rct up by e Losal oI pFooortcrr 0laas-cclr
tlrr !.otrsduesil, tn 0otebrr l97O and fcd r lolxhlr of ftrh nsc and ombil
ftrh aevtreL timl a ;ch. E!.ght notJrr aftar thc H.rl oounodl, I
lrarurd, a mniln nuplr of 5O lnrlt acllr Tbc alrc rratrt rrilr

rhortflnr 7.6-'11 .2 or (rcen . 9r2lt 0.6-2.1 g (urn . 1.2)l
lm6ftnr 8.t-t+"f s (loan - r0.5)r O.8-5.5 t (rcra . 2.2)

Thgac obrervatioar lnd.lertr tho ffrdblltlr of tbc grortlr rato of
Na Zreland, rlrr Altbough tJr 6rorth reosdrd ta ttrc lebonetory b not
illnot\y ocpanblo to thlt rqpcsttil, fc rlr erlhlrcil lD lrrgc poadrr

t&. rol,atlrr illffmrnoa. bctnrsn teaks ars argurcd, to bc valld ladl,ortora
of grortlr tronilro Thr roaH.otlon o'f g rorth lrpoard by ru&ll oataln*r La

nll born anoagrt aqrrarl,rtt,
hoguaoy of frcdi.nt rr illl, rr thr rmuut of fooil pobebly rf,tbotr

oonvcattoa efftoicaoy, rlthou6lr thlr rer not Xrovst crperlnrntrlly &c to
ECh lortall,tdel. At htgber tmlnraturcrl rU.5catil.on Fnroccdr nore raplil\1rr
ttmlr Burrrtt (uaprbffuhoC drts) fornd, a{geatlon ln longftnr at 2000 tooh
fl.or la-18 hours rhtle Oromlani (tg?'?t 5r) rcoedr,il l8-pf houm fgr
abcrtfilnr at f?tr Brom (tfZr S5) founil t&rt t&r anount of irorttr
rlomilr{ ln trout fly rerttil rltb fcodl.ttg ftcquonoyr 8funtlmty, Icrht
(1969) ebtstnrtl, rllghtfgr brttrr grortlr for crlr fcd bour\r than fr thor
frd, tro-tbrec tLnca drl,lyr altbough thcrc rrlrc sono dllfftrcnor la fooil
qudlty bctrocn tfie tro trlalrr

lrr eonslrrrlonr ou br iba;a tlq t&r ltdtrif ilatr obtrtar0 fc'
jrilth reqtrlnuntr La fcndfnr' lfcrtrnrrtrrcr of a5o0 enil, 6rratar eeanot
De toleretrfl ead. optfn cmilltfoaa fobrb\y tl,r brbco f!c-So0. At
thrn trnporrbnr a relil.c of # btnrry'Uy ir ln co.m of thc
nlntoenoo rrgulmrntrr hunrt (tgl2u 59) orf$btril e tbrurtdorl
rdntcrncf requlrunt for elult lmrfinr st fi boEy rlFvdrr.

lhr hfsh.et pcrotutr6r bsrrrll ta groiluotJ,m (1.c. trr nrt pclnctilon
rrynruoit at e pcnoeategr of t&r cfglnd blrrrr) obtelnriL for rhontll,ar
nr at 20oc dtb e forl,lng ntr of 7f *e thl lrorfrre rar lilrf,,
Iacrrrcr of h5.t and, 5lr.S rrryr cbtltnO for $Fttllnr rt eOoC en|, f
Dut rfth lnsmmdl irrrelty anil flrquaof of, frrittry rrrpoettngrr lrlr
rt soc rna # lsti,oar (aorrrr ecnr1f of 55 d rltirr Ect ai t?'{s



rt0

f,aoroaar, SLLr from rt 25oE rnA # rrosrd,cil 29.#, tlnrr, eOoC rtf tb.
opt!.nm tqrmlntrc rltln a blth fccillag retr proibolng brrt lrrultrr
Dondtf anil fbrguinoy d fccdtng rrrir eho Lqor*mtr

the rer oenbinat!.on cf 2Oog and ?S,rttlona prudrnr{ fer hi6bot
nra dfioimsy I 6.#. 'llhlr rar fcltclcdt by aclt at tlt end f
rat$.onar and AOoC anit S raid.onr. E flolcnoy at 25o rrli tOeC rar
grnarrlly Io fiirr ts lnonarcd, aotldtf. gtdfarly, f,inuo (tg5Or lO7)
fotndl apprtltr andl oonqoralon eftlolcnot ln thc drrcrt Sryf,l& d,ecrsarri,
abovs an opttnn taprattrttr

lrooomrlrtN.onr by la+,rul (tf59) for oultlvetl.m of ttel Scrlaad rlr
rcr. frr taryoratruer of 'ltoC enit e foodtng rat of ]-1q[ btru,ar per dryr
ileprnClng etr dra of tho cclr anil thc roaren. Dete on Jrprnm onltun er
glvrn on gnoilora (t f6e) turiLtoatc e fcrilbg retr st 6 btcrrrl./t*y givlr
r ooae.rrloa cfffld.rnoy of 16, A firrtbcr rlicr of Japnrr pod, oultunr
(S.ndJlr, 1971) drrr a bt6h ferillng ratc fo 6l.rcrealr of l4 btoury'
ilay but-rcilrrolng to t6 tor rrlr of 2Og and. slrFr ltrcrr qurntlt{m .$l
rlldt A lnto tro frrir Bor &y. Undm Orrlr aoa0tttonr; e narbtablr rI
of t9og 1r proilucrt la tro !rcr"r. ft lr nw brom that Jrpanrrr t3rotrr
arr begcftl of aabtrvlng t&tr rlrc tn rtx nonthrs udnC hrtril ntcr cnd

raalert0 trnkrr
Ervrral Nrr Erefan0 oorpantrr hevr rhom !,rrtrmrt ln crltlvrtlm

of crlc ll nra ntcrr, anil et lcart tlo p[lot ratcurr an ia op,ercrblon rt
trrrraat. Effluat flsr tdrrrrel Dor.r rtatilona offcra largr quantttlrr of
hrrte{ wetm rnil lt ft hopcit frll advanta6c d,It bo taln of ruoh Lopoert
nrn ntor.

El,thr 3lem-oclr c rltrrr oqrlit bo uml to rteok oul,brr D{rntr.
lltbou6b ol,vlrr an lar3r ratl Drrr rerl\y haad,L0r Glaar-celr reulil te
Drdcrablo er, at thl,r rtegr, thoy brvr not ilrvrlapo{ rpoctfl.c frcatag
brblts end rhoulil, potr !!crt rdrptrblr to m ar'ff,fl,ot"e.l orlrmrnt. lbrlr
rrrlvel furfsG rlnte ani rnryLns nauur full rdvrntrgr oea br teh of t&r
rarr trEF taperrcfrltrlrr

turtbq tfic arorth rrtr of rlwrD DSr ln ror lay br govrrar{ by
thd'r rrd.dmoa tn fr"rdptatrr pC.or to rtod.ng. Onc ooopasTf on6r6ra la
a.l ferulng hm brl, lnsetrnrd$ rmultt ir rtlrfne gfms-ljts but hrr not
bcrn rblc to rbglloatr thlr rtt"h clwrt trrn th$th tbsn epp.u to alrpt
rat.l'rfrotorffy te tba oultrrrr ryrto aaC foA rra0gy. In tbe ranrl rfr
trtrnmc rol, tenrrr herr ao lstcre rt fn urfuig c,lvrrr rr I mcd mlrl
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rltboueD lrge nrnbcr rrr rrrilrblr (t. f,. Ee ohrttl ptrto onr) |

At both glan'oalr rd rlrrr rtrprl lhcff,lar rbor r jrrrrtrr
oepc{,$ for rurvlvrl thrn loaflal enl rlro C.mD!, e hlghcr prl,o oD

cYtrrom orr*ttre
In rddltN.oa to thc llmtJ.f,lorti.er rnd, tr.rtu.rt of I,t rerlrfi

raothr nJor tsre fm tlvutdjetlo lr tlr rvalleblftty rnil rconod.or of
r rult$lr foodrtndllr ChHp ffrhr rith;r tSc.A to fl,rlr nal anrl

Lnoorlnretl0 lntc r eorpunA ford e fIC nhel,os fornr thf rrJsr foorl, ltan
cf Japramr rcl f,ertt At prrrltr llttfa lm pr{or ftrh 1r trd.O fa
ilcr Ecdrd pcr*r altbongb tbr potoattal, fcr lr4r lllll. Flr3b flrhfel
1r eumtty brln6 botih tnvtrtiptd ead, esqtropl. thLr d$t br thr
eaft reoncd,o fflatrr ef thir $rpr of fooil frleh ranrr roet riltrbfr for
o.f frrd.
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fhr rpantn3 trrar of l{cl ZoelsnC fueghntrr rclr rFl ttrltonr
Ilo;rvrr Br ttrc foiiroat of oetadrcrur anil auedrwour nlgratl,onr rrrl
alqrlar to otler tcmperatr cclr (;htch an knora to rprra ln tbe troptoe),
1t la usulcd that Nor Scrland crlr bchevo rrdlarlt. thc rrtn $r[ar
r:|ry tafn ln otolltfia of Arl33$trLl glarccle oongenil rlth thor of,

botlh l{cr Zcalenil opceler 1r oonrlatst rlth {*c knora * yto lar{nr lawal
Llfc for ths turopon rlnolu and, thur I l* Jroar prr{.oil for Hm Zerland, GcIg.

lask oaloulatLonr of, poarlblc dlLrtenor trrvclbd urln6 Inour surmt
rporitr aad thc dratlon of lartal lLfo, are ubJeot to sond.dmablc lrlFrorr

For rrauplcr thc ertcat to rttlctr thc hptoocphafl aotlrr\y rrln u opporcd

to lnrelw traorportattoa by later noyorat, lt uahorn tllc urrcat
pattrrar eud, vrl,ooltfur rrr alro lLablr to lnogular fluobatlonr. Tho

prcolee loeatS.m of tbr lpam{ru anrar ;Ln oaly be founil by thr oollcsti.on
of ncr\r hetsbcd lrrvao.

Vertcbral oountr of ltn Zee1aad, ebortf,lnr oonflrneil, thst thc
reen nrnbcr of vcrtcbrer dlffcoil dtgbtly fton thst Glvro for trb
Aurtrallan rhetflnr. Horcvcrr Er thir dlffercnor Er only oc vrrtcbrrr
thtlc tbc rrcngr la totr.l vrrtobrer for Nct Eeeland etrortf,lnr rer rtght,
ttrtr oharaotcr nuli not allo; ldrntt flceti,on of tndlvlilual llm Zrelaail
rnd, Aurtrallan dtortflnr ttol a d.rcd raoplc. Tht r rnll yrt oonrlrtcnt
dlffercnor to6othcr rtth d,lffrrmoor tn totef iEetr.tbtLon Lr pocrf,bry
ladloatl,ve of trparetr rpeml.ug rFrrr fsr th.ro tro urb-rpoolcl.

lecnrttlrnt d glmrmlr oonrlrtr of t:o Bharel efthougb thlr tr
not rtiely rcoolnLroil. Ibllt ud.6rcl{ou, th. frrlhrtrr Lnvldoa eni
tlrr upttFlrr rlfntton rrqr dlrtlagulrhfl lgr illl1larot rarponlr to f&bt
aDd. frcrb-ratcrr rDi elro by prct.noa or abtmoo of rohooU.ng brbrvlour.
!!bo noslurnal norromtr of lnvribf Clrmrlr nenr tbet tbil.r uhrr lr
rdilor obrqtr0 rhmcrr tbr largt upftrrrn nil.petloar rtf,oh trh. placr la
rqt rdvcr ryetmr rrr both rrll Lnsla ru0 ugloltrd,,

Th. pmdotrb[lty of thcrr Bprtrru rl;rrti.mr rrlr thrt th.t
anl nrrorgtlblc to latandrr flabtn6 ltrlab ElIr oruro ertr'l,rntrl loagrtorn
rffrotr to thr wcrrll fl.rb.tt. lctnat \y thc nrtum of lewar 1r not
oond.dcrd to br rprotflorlly to ttr rrtcr fnon *rioh thdr prrutr
ortslsBted, tnn provldri a rrrff,lohnt ruber of dgrrntr rrr rvatlrDlc
flu thr countt:f rr I *olrl tbcn rrorrd,trmt lilt rt ibollnr. At
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pnrrtnt tho ltetLond Prrkr artt tlre reJor unfLrhod artar ln tio oanntrtrr"

Eotrcrr onl1r tuo of t*rc trn perkr havc a ooactal frontagr rfrrrcea

nterrryc fror t,trc otlrer ctght patr tbroueb lanit asocrrlble to f,lrhrrnm.
Thercforc tlrc Hattonel Porkr oannot br oonriilcr.rd er r rufftlolent roecrur
of rrnerploltrd erla to ntntrln ttc Broaat fkhory enil addittonel
protrotlvc ctenrcr arr. rcqul,red.'

An enalyrir of glrrr-ccl, ralplcr dtelneil fron t$roughout tfir
oount4r tndloatod tnat rhortflna preitod,natcd. ln tltc Nsrtb I aland ancl

al€nt thG oeat ooart of the Soutb Irlaad *lle longflnr te!! laonf rurcroua
ln rtgtorn rnd. routhern fFler of tbe Souttr lrlanil. lbc Fclron! for tztrere

ilt?frrsroor 8r. rrot unAcrrtooil, altborgh lt to t]ougbt thrt thcy nqy

refilcot tbe arrl.val routrr of ttr la,ryacr ft 1r knorn tbrt epeolfto
h$ttet Brcfcrensor aro lnportant faotorr ln leoal. illrtrlbutl.onr rlth
I on6filnr prcfer.rlng tbc olrar, illft and. oool rlvcra drtlc rhortfilu
prud.ml-natr Ln rlonr, ruil{y Rtlrr. tbus, oeln rd,Jaornt ntcr ryrtrnr
of trlrc ehovr Wper dff dH.ffrr rrrkci[1r tn rlnobr oorpoelt{ur

Uufortrnatrly lt nr not lnrriblc to d,oonatratr rrper{motrlly
tfrat lnyEdtng glarrmlr illffcrgDtlatr botrrm rtsr typ,u cuoh thst
shortfLnr lncfer oac tlrpc and longffaa enot*rer. However bo{*r cpeelca

allil ebsr prrfrrrnctlr rlt{lotgh thrrc tcrl alnllrr, rntl lt fu oonrldomi
thrt tlu crpcrheatrl trobalquc trJr havr not bcen rcftnril oaough to ahor

relrotr[ rlrotra pmforoorrr thbltat pcformocr aFo tnportut in nkJ.ag
tor. cfflsfunt ur of thc aveltabla ooycr and foodrbf:fr end, ro ilrorcarln6
thr anorrnt of lntarrpcelf,lo tntcreotilon. T}c pffrJ.oal rrqulnmntr of tlro
trlr rrr probeb\r lorr trportant tu hlbltat oholor thrn fooil prrfcnroocrr

f,ora lcngttr of rleotod glarrecl renpler rhorod an ovrrall
lncoerr tn lcugth ftn nortb to louthr Thls docr not agrrc rlt;h thc
rltrratto gatl,olpatril tf jlerl-6c1a r,ntvlng at flcr Zcrlentl hrvr bra
tnenrpo*fd [r tbr last Aurtrallrn and, teroan Gurrrnt!. Ia tlhtr lattrn
lutrner tbt rmrnrr aLsr grdtmt rould br aprotrd ;1t& tlr largm cob
ooanrrln3 ta tt; nor"tb. H€rcvtr tlrr illetrthlblon of both rhortf,la
rubrpeoicr alao rgr'lff rlth en a*{'nl fru thc nor{b of l$rr 8celrnd,.
tlrla oennot tr conf,b.nril fror $rilrotodoaf drtr.

Tbr rumr uprtrun rlSratloa tr en lnportent rtrgr ln rpoprlrtd,n6
uprtrtra aFrlar rnil rnrlrtng crla to ftnd, t&d.r pcfcrrdt hrbttat t3rpcrr

Tbut ttro rlgntl.on ie e rrourrlag phmmnm for rlr of up to ,O os ln
frngth iltstr hrrr not yct bcoouc rrtebltrhct ln r erttabl,r hsbttrt. lll
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.ttnrl,ur/etfnfl1 ttrloh tatttstr ttrrr Eorrrn ntr erc rmlaora but Lt ls
lntmrttn6 to notc that ntgrctlmr ooour throu6bout ttre oouatry rlthtn
trr por{'od of s fsr rfaLrr

It her oftrn bcrn aaeured, Ln ttoghratcr eelr that roalc r{"nga
nopnormt r'mual grort& ohcokr' Horavrr, for both Ncr Smlend rpeolct
ell fcatrmr of roah drvolopont taolud"lng rrug fornatlcr, an rcletd
to tlhc lengt& of, tbc flrh ratber than &6f . Thir lg sonslrtmt rlgr
othm brhevloural aarl noraholeglort frrturct of tbr }l.fr hletortrr Sloh
em elro fm6th drpadrntr

Conrmtolyr renrrtamte of tbr rargtnal grorth tamunt of
otell'thr1 and, oorpor{.mn of r6er hou thc youoprt year slrat rltb
lonstbrfrcgucnoy dlrtrtbutloalp rlrsrc0 tbat ronatl.on tn otoltthr 1r
eanrelr lsdn thl.r 1r oftrn aagurcd, but ttc pnef.Doo of rtrbotiltaly or
rtooDdlry r{n6r ln nr4y fl.$ otolitir, lagludrna cclr, tr nrftlchat
rcalon to nrrrat proof of thJ.r rrqilrcl for.rttl.on. Botb grlndfag rnA
buratng tcolralquu lr. autttblr to rhor tbo otoltth lmr elthougb ttr
forror Lr brttcr eut tod to rnrll otolltha rtloh arc diffl,sult to brcak
rvrnly for hrrnln6.

tr,rnrltr fron agelag ilphrrleod thr fircrlbltlty of thr 8rorth
rate ln trlro 0rcrtt ef mlr lotr tbru 25 cl ln tmgth 1B tno rnrll
rtrralr, tlt ilon - n on rrlr rarr l+r-ly In thstr elrts or rcatb
y.rr of ttmhntrr llfr. In oontrut, rbortflnr of tbrrc rtc, fron r
ooertrl lab avrm3d, lC-16 m tn lmgib, frtoh 1r a frrt* ntr of
3rorth thrs thrt 61wn Dy nrt rorrbn fior tho Suropraa tctrr Enitrr th.
lortr favourablo triltae condttl,ol of ra rI frrn lt roul{ D. antdot petrC
that a ur$ frrtrn ntr ef Sfortt thra thot of dtd rlr sould br rchlmrd.

Bo;rvq ngar{lur of *i.ab of thr rborr grorth nter tr tbo
ront typl'erlr tt l,r rgprrnt tbrt thc ..I ttrhrqy tr brril oa r alor
trdng tltrrh. fhl,t fiot tegltlbrr rtth evelteblr rer*rtr for otlr of rll
rlrrr aai thr dnrl,oprnt of rrletlrrly &rep rnit rf:lrottlr rothod"r cf,
f,trtstat nil l)$eorrdtt, hrr plrol nbrtrnttrl Drrrrurr u thr fi!.rlnrry
ttr|lf raA rrprrtr of loor,lirt owrr'fbhfa6 lrr iaqatrlngl

Ia rCtl'tl'm to thr tagth-rctfht rlllrti,onrhl.pl rrletlre osadl.tLm
nr oalsil'rtrd bt ra rurltdr of oorarlrd. l$t ciLJurtri nan rclgbtr
rr$t urtt for rlBarirsa of ruth\y ooditlmr It hd EerB cqprote{ tbat
rCdncr0 rotdrts our tb d.ut r rmtdrr dg[t h rdtort il ty a Crcnor
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ln eonilltloar It tr Inora ttret tn routhcrn parta of thc Soutb lrland,
nort oole blbcrnrtc o?er t*ro rlnter lontha nrulttng ln a aurpmrlon
of fl.dtng operatlonrr lurthcrr st tuporaturor bclor lOoG, thc fcrd,tn6
of botb rpcolca fella off, larhcdly - tjre uoan nonth\r tmpcrehrn ln the
uekara Strgen fallr bclor lOoC fto Junc to Auguat. Horwerr Do rnruel
trcnd, ln ohangra of rclatlvr ooailltLoD re! fouad.,

Flnclty, laboretory grortb upertnentr oonduotod, oa clvcrr of
botb cpcelra shflcd that t mgflnr trrr 

"or:f 
iltfftsult to tsesp all,rr ln

tbc lebontory for a4r aglreolebb per{,od, - a feot that ter glro notril
lltfi glarr-eel,r of thla rpcoler. Sbortfilna rcrl nrah ronr tolerlnt of
trlrr var'!,cty of oond.Lttoar end arrvlvrd, et trnpmeturcr ttcn l0-rQoG.
Thlr 1g of tutrrcat ar thc rnports&t oclr of uorld, oomcoc arl all
lon6ftnr. fn faot, of tltrr 2OB tonnsr of, gtalr-colr fuportrrf by Jepan
Ln, 1972 (tolron, 19TIt br) tbo Ner Sealencl oontr.l.butlu of lfi probabfy
oontelnrd, tbr oBty dgefloaat unbe sf ahortf;l,nr. (lttlcugb tbr treu

Zrrlnnd crl,a;o!'a not tortcd by rpcohr, they ell oano f,ror tbc Yatketo
ertrl end. ;oulit htvr bco g* + rhortfi!.na) .

Tht grorth trt alr ehored, tlrat blgbart ratct of gronttr rso aohtrcil
at trnperaturer of 2Oo-25% dth bfgh mtra of f,ocd!.ng. Horlvrr, rl.tr
laorrarlng tonpcrtmc, fl.lh fcil brl rffilotat\y and, rbrtbcr thc noro
rsPl0 grortilt le eoonsfool\y Juatl,flcil rould br bcrt alrtrrnlnrd on e
ler;rr rorlc pllot lobot. Ilf tbc oemorlo erptctr oen br ntl,rfaetorL\y
ruolvril, I an oorf,l,&rnt tbat l{cr tertrDd lelr, erpeolally tbc ahor*fln,
rltf prorr anltablo for oourolsl pond culti.rsttsnr

Ovcr thr lert hnifild ycem ooortd,rrrble rereuoh bar becn orrrtet
out m tfie htropern ecl, rerulfd,ng ln en rurd.rrrtandlng of all rtgtlt of
tlbc llfc blrtort. Ilonvlrl thrrr 1r rtlll a laok of lafornatlon on
popleU,on qynrd'or rrd thc rffrota of eurtrlaod fl,rhl,ngr ftth a1gerd,

to lfs; trelanil rlr, Lt 1r only ln nornt ycarr that tlrrlr rtatua har
r{raa fior rnrlrrnct vrluti to rn frportrnt aport ltonr Ooa*quotl;r
thr nouat of maocnh lD t&. put her bem asrll and, illrooatlruour.

Ibo rork of Cdrar (t*tr l9tl2), although Lnolui,rnt all argcotr
ef ttrabmts llfr, lr ftrquratly ;urrrlfucn, lnoorlnrrtil.ng oonporttr
ra4lor lFfl ''ntltocllllcil tcoalttl,srr Hla flgnrr of aa eannl rurtelmblr
fl.fd of 5r0$-l0r000 teor (Crtrarr ftbt) fu rn latritivr ratlnetr aad, net
r blohsnoaf drduotdon. llourrvrr, hlr rrrorr.ob rcnalar rn hportant
oont3{butl.cro l|rceruh by Buroot bu tmn nor. leeall,rrf but oon11lusd, ts
Iargr rel,r. Oonttquatfy thctl'r hrr brm a 6tp lD hoil,cifcr te itretr o t,br
errtvrl ta frroblrt r and nbaoguot rovmsrtr of gletr-celr +ad
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c1rtrr thfr pFrrent mrk har eonootartrd oa t'brrc rta6mr
Ar outllned thlr rtudf hm born a queUtattvr on eons3laoit rtth

eul.[ oelrr Lartt cclr hew brrn lnvrrdgstcd for ooryantfvr erprotr
of aeal,o ibcclcp'nnt ooly. lto ettrnpt brr bcon r6dt to lhry ferdlag,
6ro*lt by oeplurc-rrcaptrrc tcahd"qurr, or dotallcd, lntcrrpootf,lo
rrlatlondrlpe, BE thare alr erlnotr of tfir btolegr *rlob mnr bryond

tho r.ceoh of tho prucnt lnvratlgrtf,on. Hsrcvrr, rccrrel avanrel of
ftrtum rcrcuoh have darlopri.

fbr tqfilortenor sf glarr-crlc el an erport tt r and for rtoohfng
of ltl-famr ber F[rtrdred tbc nced for arlilltloael rcremsh. Suoh

nucerch aboulil attrnpt rooc qurntltctilrr rcrsur. sf botlh the upatrnn
gfall-elL d.grrtlon rnd ortattty eurbg tho f,lrrt Fer of frrohntc
Itfr. fhc rgulrralent enount to thlr nahrnl loer ooul,rl br rrevrd, annuaffy
rt tttott cndantering proomt rtookr, rlthougb ttrc reta of crplottrtil.ol of
glaru-cc1a 1r ultlret ly c oolpler onc ar ruoh ncbllty tr alnrt
ecrtatnl;r dcndty ilopcrdrnt.

Aitdlttooal and. norr ro,phlrH.oatfd exprrtrotr r,rc rrqutrrt to
crtablkh tltc prcolrc p$rdonl orttcrLe rbich botb rpeolcr oan tolcntor
Por +'mple, lt rc€Er pobeblc ttat lon6;r- bnvr a grretr orygan ilmsail
tlan drortfilnr. Suoh ilats roulil provr rsrlr Lnportant gt lnilLoeterr for
petntd,et erl-ferd.n6 iFtarr

UdnC lhr agctn6 teoblquor ilrrrlopd tn thb rtuly e rurrJr could
br lryXmcntrd, oa r olorcil DoFletl,on, to atrrdgr thc aetural roonrLtnnt,
AFortbr anil loar by riltrlt rlgr*t{on. A tag5tn6 1roSruro rou&l 6f,rr
raill$'oDe"f dsta on 6ront$ rt tr.LI ar Dvclrntt aail pepllrtton ulnbltrfr
Euott iletr rould pnovldr r bl.olcdo8f bul.r for rrguletl.onr icrtgn:it to
nnrtc ortrtLng r{td ltookr.
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ACf,IrowLE0IUf?tr

-

I ar gnat ftl to th. n$sr{,cr X,ana6coot DlvlgloD anil letterlgr
thc Ftrhcrler Rcgoeroh DLvldoa of tira !4nf atr5r of A6r{.oulturc eni
llrhstce ( fonerly llrrylno Dspertomt) for lcevc antl flnrnolal ruppct
throughout thr petod of ttrl,r rtrdlr.

Spcotal tbankr an duc to thr elcotr{.o flahtng tcru of tbt
Ielegrrat Dlvh!-on, rd, to ry ffcun and, oollugur Xr P. 1,, Tcnit
rtro ortrto0 tn flcldrrork and, rtth dron f hnd. lary hrlpful ilrraradono o

lhr cnooungmnt aacl rupcrvlrton ef Profrrtor J. T. Selnon rni
Dr P.E.J. Cartb of thr Soolo6f Doprrbnt, Vl,otor{.a Unlverrlt5r of
fr[taston t! ebo grFetofirUy rokronld[rdr

I elao rlab to tbaatc tbc follorln6r Donag[yf r Indnrtrtct Ltt
for e grut to raablr oonrtnrqtdon of thc rpc|lrotal Srorth untt'
tto llor Zeeland. Bloetrtctty Drpartncnt, eapclallgr thr rtaff at
Eeraplro l{y{ro Poror Statlon, for hrlp la oolltotf,on of tlvcr aarplerS
tbr Ner Zeafaon Ffuhtn6 Inaluttr.lf Boaril for pr.ovlrl.on of 6lerg'.o!
reupler and, a 6raat for cqul.pmtS Ir Ir [. Brclcctt, bl.olo6lot to
thr Orqrp l}rvrlolnot Scotdon, Iettio lailrrrtnter l.td for addttd@rf
Slmr-rcl rltnplu r*l datr ou ortcbct; Ir C. loollqy of th. Soollagr
& Go. Ltd, for ftrttc alarrul oatoh rtatlrtlorf Dr R. D. El,rtrr of
thc Ftrh*tcr Xotrrab Dlvtrion for lrltil,ng tihr oonprter progr@,
Ir J. H. rer ntlcnlilr blontr{.d.an to tbc Soianor laarl$r , Ylctorte
llnlvrrrlt of [etltngtm, for arrlrtana rlth rtetil,rti.or; thr rrrlilrnte
of thr lahrre Vafl'ry rrpcotrtlgr Ir J. 0. lflclmr fsr rllorlng roooff to
tte ttrlrerf Ir g. f,. Crata3cr of tfir Zoologr Drprrht lerlnr lrbontorTr
for oonrhotfoa rnd rlntrnHe of rqulBntl flnrlly, to atl ry othe
fll,rnAr end coLtnguu *o arrlrtr|, ln a rartrly of rrya.
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TEESSN

lALm0I, tr &r fnd C0I[TE, l. 0' 19581 Dnrlolrnt m{ llrHhl{,s
oe rd rrlatril rpolcr ln thr lutrra Padf,Lrr

Etrb*f ,rntrtqgp qf tb IUh rpd ru,nltfi l?frlooJug$lll rtrtt l
lltr t6t-$6.-

lI&Dt, X" k ltSlr lhr HoruBd tbcur l rtdf cf r tDst popilrttoar
. lrg lgr

lfE[Etffer tr. t9?21 t troflu tfrSfftebr dm lanm itrlgd,Ilmr
ltrlriln,rbuterr r+ erfElg$qil s4it f Std6tr

BARtr[nr Pr tll rnl IIBLHEIIET Ar C. 196fi P[rrlort orroogrrrphts latr
fia tbc |g[ carrl,mp 1932, Fr Erlrnf Jquaf of ?d.m 9(1,)r
6of-fg

BRSI !l.r int E:!f,E{r J. Br f96!r rud.ofodort nebrnfnr for errlrl
rrnil.rettm tn th. erlr ,Cqfaarqtin Ateoltrd,rHf rnL Ekgd,cl,arr
ljir ff9.hSl'

lBf,Ilfr Lr l9if,r rttlrl a Bl.cloCoaf Strqroi Clrrvrr+-lttr, t,oalonl lr? lpr
nE:Ir iI, Br lyr& tor pd.m$fm !a {ihr tta'raf rlghwtr ef f[rblrr

qnrtrtrrw Slq\n d ?trolf,rr rl(atr ?!-E?r

AODIET J. fr t950t Ocutat mrdrrr ourrrilf uqrnl llr !rls& !1g
FrFrenn Jcuhrl of Crof.lF rEi, 0rosrdcr r(fl t Elll$2.

U0tlr U. !r f 9D?e W lbillrr cn Cmrtb,. ll Br.c:, I. !. (fa"),
th Ptrydrfr8l of Dlrhmr, Yollne 1r ppr t6t-tpg. lrlrdr; trcr
ferte

nmr f" l. tg6!r lbr trdlet cf tbr Sorttr .ttlrntl,e trr&nter-rlrr
Il ftr rlll l. !r (If.), tllvrnom ln lrrlnr tlolrd, ?oln I,
pD. ft7-13t. frl*,rr trr tch

KrSGr Dr ftnr Hl ruud ruoJrst rt f,e1$nr tatlrr W
ttrC..Elgl.,Er4ilrfm,or lfrail4l SilrQat.,fll4prlr ll30r 9IFtZe

A|illsr lrl.lr l9!8rr lbltm u tr srolrgy d thr llc !crl,ad. f.aerfiurC
tlr 0rry'. lfltFrlfrF JSnael of lrdn mil
rrnurfintpr+qr Vtlt l#fu

- 

l95lbr tl{trr cn tlr rrolr$r of ttr Ie tnl.raf f}rrbrtr rllr
I r ftt drr{3r oi ur of en chctr{o tlilblnf nslrr furlrrffra
dgprpf $llfrtr rna Ttr$mftr fr+refph,,ltfell ltf-f lft
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Elnmf, &I.n E)9t iA rfr{y m t&r oool,o6r of thr lfrr t efend f}ubntc
ccla eny ena

Pbtlll,pFr).t Unpbltlhsd I.8o. l6cr!.r lcdSln tn Unfurrrlty of
0antrturlr Ll'h.ar:f. lr5 nD.

-r-rrrr 
1967s Etrotrle *frH.ng rquipmt Ccrlgn not a. nrhcfr.l Inlplpf

Ftpert., nrr ,Eclrnd,Xrrtro Drsortnil* le. f8 Dpr

r- 1968r A rtudy of tbr rrlsti,oaddpa betrao brouo tnotrt cnd cclr ln
a llcr Eslanf, ttr.rm. &l,rherytra to*nloal lrooft. lfm,Feala4il lhrlm
Ptq$rFsnt 25r b9 pDr

-E--D 
1969u Elgrat|.ng rclr ln a Gantctury r{vrn (Xrr Zcrlmd) |

scn UgQl#F Jouma.r of t|adn rnn Fqlrlnfig nr$grso},{4 r zt0-zlrf..

,r-r-rrr-l959br fhc 6r"oath of, Hrr Zcalend, tb;rhntcr cclr tn trb.ll
Sentaltury rtriaur. trqr Seo1rnal JoJF:4nl ef lrrl^qr rnn fTtrhnh.
tmetrl*r e(,q) r ll5-56t5.

gllffigr D. l9bl r LLfr-hlrtory sf l&e tm $potra of lfct Acdrnd. frrrbriltc
eeL PBrt fr- Tarenoqrr t6r an0 6rortbr d,gntlo, rnil dlrtrtlhrtimr
t'lor Iln4grd Jortrnql .gF $olmqq aRE T,qglpolelf. 3q(tB)t l]-TZ.

-- l9f?t &Lf,r-hlatorV of tbr tm ;peoLct ef tlrrrhpntr crl ln
lgot EGdand. Ea Fooer rDal IntsruafrtimrH.pr dtb trout. gg;
4qq*aill Jourpar Jrf Eqtma p4, Sruilrnolorv 2r(tD) I t!8-f lEr

-r 

1915t Ut{,ltrrtl,o of rekr trgr EerfaFd Solmqg lrbr r(\) r 5-1*

C'tStlIBr E. Ir l9frt !h. mefgrrtr of polyudef ftsrguory itrtrl,btiml b5r tbi
Drcbrbfff$ Srpor rtttodr Fttscrlf+fl ggfrn$ flglrr 8(q-t0t3 $ffif .

--.- 
19i7r cotratt[qr ftotsr of mrpperr lrrtrr,

ln tlrumafil, Oulfr E|t Eorf,gon Jqrmrl of ,3lF$or ,q4 Tlqtscl ,
scEH'qI R' r8(r')l ,7t-t68r

gllilIltrlr P.[rJ. 19611 Aa6utltn lrgtocrphdf ln t}c Serrltwest Prod.fl..
Fpqlqp 4pbl{at$Sr floa Vls$Slr Wnr|i[E of rrl*Frfra+ tr, fl n.

r--r-- 1969t brlt ll,fr hl.rtory enil poral ttrtrLDutl,o of cl,r. IR

lllfnlon,urr Sqilrf.' rgrhrp{ Inqtlt*v porrq (rqt|n'?nF) . !B r.

-n-- 

lg-n: trorlmts for tlta Nrr Eorlrnn ltarbrta rrL |.n0urtryo
NrrL8aalenil Cmrclcl FiS4F* fiftdr tI-f5.

GffFlfilr D, Tr 1958r hfo0rotf,m. It Uobrf 'tt, Br (fA.), rlctboilr fsr
lrrremnt of l!.dr Proibrotl,o t.n trrah lrtrrrtr Dpr fgFef lr"
Blaelcrrl,Il Ellnburlbr



Ito

gflll8lI|tn{r Jr I. f 95br lurutag d ctoltttr, r trobtqn forl sf.
drtrsdsflon of rolrr ani, otbc fil$r Pprn+f A Coryr4l
Poruaont Tntrmetdonql oar lfhfeltlm ab lq fc Sctf ) r

7Hl.
crnllt[n0, t. {9I8r u|. of tlter rtFrrr Dy d.trailn3 alrrre (ffgUlg

lrrrrqrtr r\rt.), rruFr- (lmaanl r8lr 8!7-9;9.

-,fr:; 
flTJ'H: ,

2j7-118,.

CnO$[AIgDr J. l9]& rtooC osrrGptl,ur end. gorth of
.slE!ilSlrt Uapbl:l.h.{ lrlor (Ilonr.) t&rgl,r Loilprf la'Unil.rrrdbr
of Geatcrbury Llbnry. i! pD.

' DlIr Lr lEa; fglEt r0! thr uttlLratLm of a4rg* and, rjulatil,m of bccrttd,Bt
ln lor aqurtle roln]lrr Dl,rrrtatl,orl" Btat E rrrd.ty ef
erEaLngor

DUIEO![& ur llVgt 01c .nil rrrr ralutlsr to th. o.l probl,a. IJbEg,(nslml tgqr ftoSr

ilVIgr e. E r fi$ mDnE|, S. t ft6'Br lfifrU,eu of fceO oulryg1on Frtrlr
IE ffobrrl, l. & (Si.)r rIr$od.r f'lor Aurrunt of tbh Filihnld,m
LD frFcrh f,atlrlrr ppr drl-2/qf.' Blaohrrllr lallntFgIl

DlI, Lr Br f gli r A pUfnUrry rrport m clvc d|r'attur lntc lorrr Elnr,
ilon 8ootlrr tteh;{e+ hrarlFLF*{t. of Canalr. Irn{Sptnt lrnrrt
of SL Anftirrr tl'lod,cd, gtlitos gtrl. i W,

DXf,G&'r C. Lr 1952t 0u th. rlryltl.oa of tJro elrcr @ !urt.)
ct trlf Jqrrn+, tl{_cpq$l. P.Erailgt lttr1til-qF+LFqrr.
ItFnlcrrttrn dtr lr ImJE($r tBFafEr

-- 

l9filt 0a ttrr 1r€iltt of rrtr tn t&e lJlrrfrc. IlgELSg
rqpdr Fcq{.!t, IntatrI$qr+ q?qq rfrmlftc!+$ rrJa, rq er(r}1
$F{Er

kr tt!6r Oa ftr Drhrrtour of rlycrr @ hrtr)
d4retfug flc tt rrr lnto tlcrb rtctrr Jouqtrl &r or+err r

ErrHffit ratqetrmel ocur rttpiottt{,m,qi.l+ nr rr(tl1
156-fl5r

.r-r' f960u R'lrtnlrr ilr holl|a&tr&o Etcmfuan ba. ih
Cgrrfnch Ar&fr. f?c llrrbntil,{.rrnqrobrft if (f \ l lif g.
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DEIBDIi, 0. Lr f960br !b Atlrntilr arl problr' 8abrr.(todql), f8sr
fr9-r9'1,

-- t9lDt tyacpta of blelog{.srf ilata m tto rcf AequUlE rEflllf+
(ffnarus) 1778, FJ.OI, ,llfbfElcl Er?tg4lffl. Pr3er vantebtrrr

mfilfllr T. [r f9f7r [otor on mlr and, oc]. relrg (fua ani Pa-frtaa].

2fu515'

il8r Tr 1959t A rrr!.r!.or of thc gonur 4p+llfg Eharr e ayetatl,o,
pflo6uctno rnt 6rc6rryhroa"1 rbfr M* 296 ggtt

FUllr 9. 196ir fbr c# r1ss. cf e pDfrary l.ufcstil,or ttnr !,a flrr ro-
caUd rfingsr dt t*rrr h pnn-roarrrlt oclrr $pflrlill otr thr
{aarfrr.tlsirHJf $d.lrtlry1 n+rirf.cq-rtJA, 9.7-j?6 t

IHISITUL !. end, Itnt[Altr H. l9f!r iiUc al,tmrbutf,nng uni, nehrlu
bctr arfu urlta*r$t fQF 4l&lrt,J{tr gt-q27.

nEllile, 0. f. l950r 8* Soutrtr Ped.f,Lo rra-bir{ lcae. @r
f59-f88'

r---. 19flt Bcsrosloa"r arprrtr o'f a pelrontologtsrr rhltr. ltc zrelmt
sp&nsc tq$lrEl lo(513 fo{1 .

IOtStrr f. Br f97lr lalnaf r erl f;L&rVr Fclpo ?trlill.tu f,srlrr rq(r.6)r
Sl-f5r

tBDr E f ttf t 0lancrr ln fonlth &rrtn6 tbl brvrl 1t*! rod, ntellrghortr
cf trrr ftmhntrr 11 @ ?urt.)r lrl++l, of th
hrl'ril, AtotUloql Araqftlrt4oq nf thc .UgLbl Ffnedql r4ll r 98l-tO@r

IBO8nr I' fo tlt+tt The qr .ni lforth of ortr fi.or th.
Fldctill attnnt rtrl&r Partr t lL 2. tranrrrrt, orf toltrl lorloE
ff(l & 4r *,-tS, ro6-rgh

ell[ln', Dr H' 1M* tr3 refacr tnpmturr ts thr Scltt'ilrt PeolfLo 0cro,
lboa f94P to t$tl' Fm Trr4en{, ttoufiUf' o{ r?|+r, qpf $rntlpc,
tecti,m E. t6(rlr ?85-tO!.

196rr sydrorogr of lla ur,rend ooarter rahrrl lggj, &

lllr 89 pr.

-r-F- tg69t Ib frofftmtl-rl topoCrrgy of thr eomE nsfaar r*uun
ilrr EcaLral,r lrr lerlrao Jquna.r sf rrrtr rd frsntu,
#n+h e(?tt p0p-99.
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SUIU1TDJJ flnr 0orrulc Sibologr nert*t-tnrt of l{ct Uilfenil. lVdrolott
0f tbr Horthrnrt laroan Sflr {rr Zrlen{ Dqrartnot-of SolqFtilf,to

anil InAurtrlal fcreaq& 4$fctiln 43' b9 ppr

glffim,, D. tf erd fIDeIlI, H. Io 196rr IV&oloEy of tcr Zclanil dflboro
Rtarl. {rl lerlenil Droartocnt$ llqtrnts;Fto eailldurHrf

' 62 99'.

eWiil, f,,. J. lgo8r Atr and ratr of grolttr of ttrc cll. f,cpor* of the
Denlsb Blol,odoel $tqttm lL: lo-!9r

glAml, I. 19291 Etu0hr of e6c-ilrtcru!.netl.on tr fLrhr Port IIe A armqr
st thr lltrrrbr. Itshrrv latrgttgi4onl. (lonf,on) strrder 3r
l(1I. 5o Dp.

flAI, l. W. anC A![ffiEt8, C. f. $71s Atc and ;rorvth of tho &orlcn rl
@ (nSuan)) fn Ncrfondlani;atcrrr Cfarilt+r
Jouraal of Zoolorv Lo(l)t l2f-f28.

enftflilr t. f. 19J& Errlrlon of thr eolr of llc Ucdrsd,. @
gf jso Bovaf Soobtv of l{rr. Eeelpnn ff t 12-6t

HAIIILSO|, A. 1908r tlfrh{n6 and, ror-food.r d thc aml.at Uror{. Dpdnfo
. Tr ppr

Elnn, B. Y. 196fi tbc rhotrn ef t*rr Ecrt turturllen 0nrrmt, EEhlggI
a

Aurts€fl ff . 9 pp.

't9 fu lbe East Auetrallen Curront. 19$g>196b. Drcp gcq Bcrernh

13(6)1 89F9at.

BAIDtr| ,t0nE$r F. f. f9681 l?lah Xlgntfontr Ednrt Arzrolal, Londs.l25 ppr

AAnDf, Cr J. l950r Eunary cf e ropert o rd tilppfn3 and obrerrutlone
at trlkcr Taylc and, EbrDlnrto fgbF Cent*ry AoolfFrttntln
SoslrtT. Blrhtr-dr$ lmnt E,euqrtr ?A..di.

HfPlIS0Hr l. 0. l95rr tbr 16r anil rcltr of ttr$rtm rflrr Ehortc
I(3$r 9-f l.

Frr-Dlr E rn0 EDfr & $glt Lct oLvrllsr ilu lrao dr ltdlr gglhn
grSensr*rnhlorr dr lrfr*6. , Butlrtla rk t-H.

Ennl, l. f. l9r0r A [rr Cstmr oel-fllr, 8al.anc. (ttr for*) ?l r 16.

EITAIAT l. 19frt lbcrotrrlr of rll fly fn rtagc of rroailln6 r{'rrr nuth,
{arnrn Jourpef of llhtbrploc 4(Jt r g-}Or



th,

IDEBS, D. lgb|r llCretlng rrlr ta Lrkr lllonmr Tranrectl,mr of thr
rfr Soal,itv of llr [+laail ,7f (q\ t 2g1f'-1g152,

nlf,lOlor A. C. t988r llbc rgr rnil forth of rro rrlr flu a EIl,
fcncrrtcrbl,rr lrot. Jou#Fl of 3hr lwr,I lfororqrnd.oe"l

llooLrb le22s *26,
1927t Unr rrpSr'l,taor rtrr ls r56uotil.oc dr lmGnmr of & pddr

ohrl la eiyrllr Ddant fr dJvelopaat tn pt6ntr mtftila {r
fa Sootstl at0ciruorrrqH,r ar fnrEor r8(n\r loFlfo,

Eltrillll, lfh. Jr f955r A nstr o thc \ytlrolodof n6!.nr ln lovrrur gtlrtt.
Hor Eeelend Journl ef Sstrno e(2), 572-{8!r

IRIB, T. 196O: Tlrt 6rsr$ of the ftdr otollth. .J$mqI of tbr Duaufff of
Flahqlir lgl lnLnl lturbrodnr. EffiorhtFe ttntwnlbv r(l\ t 2O}l?J,1.

JEPlngDlr P. f 9t€t Inil,o*roLf,ts lrptoorpbrftdr of t&r gffir AlGlIle.
Srt:rtlo aad. blolegloal atu|icr, @r ll0 ppr

inLLEfIr J. B. 1969t Ecaronl $rtrolegy of rrtmt sff tlr. OteCo Pfd,nailr,
lout'tr-*rterrr tw Ecrlan4. llcr Erelanil .Jqrrnaf qf lFrffr m{
rrerhntrq frrmrtb r( l) t J1}1!75.

&Etil8Xt{, A. G. t9OFt f,crkr os ttrc llfr hlrtoqf of tbr tsag prtl,crral
..1 (fn*ulllr rutar{.r fffi.). lcgdrlrlnn fir f,nd.|rfm fqf
Hanradrrdrrlir. Ssh lLaht 1(6) r l-9.

t(fiB8r J. E' 1959r lel d6rctlon. iaArrc. (t,onam\ f8trr 128{.

JulB. l. a. f 96l; Ilbo fnrhiltr rclr (leg{}lE fpr) ef Sqrthem tfforr
ta latro0uo$s to thotr ldfrtil,f,l.aatlon rnil bflelo3gr. fnnaE str

f,F Caoe Pre.vlaclrl Inrrnr ls l5-l+8.

-r-D f 965l lbr rrlr of gqrth Atrtoan r{lrr rnl obrsltJ.mr q {&rlr
rcolo6fr lcncarnhlm Blolo4cre ,t& 186-tKI5.

fll'gFffr J. A. f glf r *lgntlon of crlr tn Tl,otortr.
fit f tf-991.

tCtrlfllr 0. t96or Orerthr ltssd uptrb, sl food amd,sa la r rnrygilrtl,o
ft$ .ryrcrri tc ilf,fcat trprrrtunr rr.d, rltnttlclr
Phr*flrd,qrf teofqlr 111 Ettr]ff1

D0Pilr f,. f96?r torlta3 cf rrll ) rl poeirr l.A.o.
llrfrf4 froc*r g{rt I t6t-t6lr



il$

1106II, Ar l90h.r 8ru .rp.rtmtr m t&r ortaaoouf nrrpil.rattm of
vrrtrbrate rnlnla. Ftrni$nrfrobpq 4geff ilt Pbrfotq4i
lfr ltt8rlSl:

ntB0r Ir 1956r Fmillng vrloolty of trtro ml lnqqd.Ilr Jruoter lBr & grr

ln rrlatlon to Etar trqrcafirr and othor rnvlnnmtal
carelttofr Bullrti,n of thr Jrnrnn Ssobtv of 8o.!.srtlfLe
Fl,rb r,ler L( s) t !lFll&.

tACLn,, K. lr 195& rlrorhntlr tl,rlrcy Blologr.i zni .d. Fml Imr l,2f Dpr

LB CfH, l. D. l9rlt thr fo3{lbprdght iltatil.onrhtp anil gorroael ofe1r ln
gonaif rdsht ani coniLtdoa tn th. pmoh @iS-).
Jonrtet of lnl,nl lcoloc S(2lt 2Ol-219.

trOfl, l. He 1951t trotorr lnfiluaolng tbc nrrl of alrcr ln thr B,lva Be'n,
Nortbcra lntlrnn.
If &oloratLon Or 1r lrrl f 7(r) r E%515',

hD0f,il.L, l. X. f96br tbr rftln!.tlor ani!, llrr{ratienr of tbr lln trfrrd
tlrrlr-ntc f,lch farm. furten f2(2) s 5947,

ll0tfil,il[E, [. Y. 1916, rlLfr o5rolo of four t{ll Ec.land troatodcrr
blmod,sr of rpcol,cr of !fg1hg4, Trlo+rltrT, $SLlg$Ug1r, ed
&iS!$p.' Unp$llrbc0 rrEc. tfimtr lcdpl la lhtturlty sf,

6antatuy Llbnil1rr 71 gpr

IAISltIr f. 19flt EtnAbr m thr mrDbolc6rr erologpr and pcdr€nlbrr of ttr
Japanmc erl @ td.nck.ad, Sohl,r;rl). Itglg$
of tlhr ttrlrmomtd,,Colhrr ef ll4prfcr a(alr {-2&Dr

- 

l9Tlt 0lr lbr ruetr of r lopbarphefur aad, oahlrrmr dr
of @ fn ttrt ntrrr rrornfl Jrpu rlt,b a Frrtgtiln
of irhrtr rlnntng lilccur Jounsl af ,t&r Eh$nmr*t GoLl.al

,of il#Flm ?(tlr l5l-15?r

!rr-r-D 1969t Pvorpoatr for rtr qrltil,ntio ts ilcr lealrnd' Sg1gllg
lllFfqf Initrrtrr fopq4. (rd,liptqF) r f6 Dpo

II[tUIf Ir o'rl llfrl[r !f. $'nt lcptcorpbalar of thr rl Anrrrflla Jrpd.cr
found, b ltrc ntarr cf lyulgn Drpl Jqstet of tto tH,norfi,
unrvf{,tr C Frtlflm m(ilr f!-t8r

rIAIltr I.J.I. l93h ltrr nn of c$rrr ln tho [tvrr Berq torthna
Irclardr f$umnf dn 0eq+*l Ps'etarqt &rtrlnrti,opel llnrr
tflrnlcnt{m ilr lr hr {f (2lr 8f9,.359.
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If,gKE, Obr |969r lufruebt von aslbnrt tn rqrnrtml frohlg ilf
tlrolrerdrfuaorobqft 2O( f ) t 26-12.

IEfEn., P. !. mC Ktiltr, H, t95f : Wrlohc dlleu-fekborqm aplolm bdr
Sfamr.Iaufrttrg rtne rollo? Arahtv tlq F1.?dcrrC.rtarcn$hrfib .&,r 87-9fr

* rElE-wMBDE{r P. l. 1965t rDor AaIr Blne }C,dnc Ionogrrphfr 0bc ctna
teltbrrtbtrn llrndrr*l,roh.r Kcuns VeIe6, llenbur3. l0O pgr

UILEllr S. 0. 1968r lhaotarlr of clvrrs of ttrc Anor"l.oan orl (fggglltg
qortraE) fn {*re laboretorXr to rater Sou dl,tffrrcnt rtFra,Dr ln llova
gooti.er JgFrrrat of 3hc llrhlqler fc,arareh EoaT{ of Crnadr 2e(8) I

| 591-1 602,

I IA; E.C. 1955t rgtetil,rttsrl Xcthorirr$rt oil. Pltmn, Loodon. 842 pp.

nRIfmY, C. 19722 StrilLcr of lhc ool @ tn Incllai. l. In
th. takcr of tht Corrlb $yrton. Irl& Flrtrc.lcr Inwrtketlmo. Scrrl.re t,
19. 59 pp.

- 

1975t l t ohrtqu. for oddl3 oI otolltlrar Jgfl_gt;g![ i

Btolomr q( Z) r lg5-l glr.

sIXOIrSffi, 0. Y. tg5)r I[hr Eeologr of Flabel,n Aoadrmlo, Irondon, ,rZ ppr

ONODIIA, f,. I#Zt gors drtr oD sl-$ftura ln Japon. @.
,!pp.

OP0gtitltttKtr L 1965t 0brrneJc Hd, d.rldo I blelo;lr rloicap rr6rra
L.). ]|eornt4 t{ruI tolnicrre.h-E6-B-2t tg}ft I .

PftEUlrU, V. lr 1957t Strd,lcr on th. t{,olo6gr of, ttrr Indfan flcrh-Gtc rrl,
lnrttl.Llr brnaqfror{ eny. Floorilnm ef ,thc ltattJrnr} ,Inctttilt ot
Eolrnotc of Inila. $orLcr B. 22( n) t 25*2W.

PfmilLll, Y, f,. sni gll{Bn, V, D. 1962t 0n thc uar of otsltttrr fsr thr
CrterrLnatton of rgr end grorth of rntrHlllr nrbulorr n*ulcrr lo0lrllrad,.
ProoFita+ of Fr lailrn Aordru of Solmem. Ecetlon B. 5If 5,) t Z6li27r.

Pltrf,Inr l. l. lg6rt Etfretr of foru.ll,n m lcngi& rnd rtght of firhr;o
Jq{graf of ,|f,q fkhcrlr,r-Frrerro}LEc*O of Grnelr SCf6lr l4bf-1\55,

PAit, Yu I. rDl, !8g0Hr l,-il. l9-f0r Arlohfrobtrruilltnlr EnA naohrtnl b.l,!
|rl rn rurcblremm lokrlttltm vua lqor{rro uan
llb.f Fortobtr !m D?trdrn firr+r$fllohn f,ed,mlon fir.
rrqErrtgrl$aFr 4l (t-t) r 290-Jlo.
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RImfAIr ![r X, l970r Hyrlrolo6r of t&t loutb*n f,med,rc Trsoh Fr6fonr

fier Zealanil Dcoartcnt of, ttotrntilEt q rnit Indur$rl lr,mmsh
Bullrtsp 2Q5. 2E ppr

8filDnS, il, il. 1971t Aurtrallcu lfirlllcr Japancro itrh oulturo trohnl.qucrr

AnrtJallan ?lglrartca t0(10\ t 5-?,

IICHIIDT, J. f906r Goatrabutl.onr on t[c Llfc-hlrtory of t]rc ecl (6ge!f!
JE{GS[I, Flea,) . X,aeeortr. q! Erooip.vrrfaux i4f Riunl,gnr.. CoareLL

PerTr4gn! Iatcrnational oqglq-ltErqllrrctil-,sn dr le lcr ct lll-tl5

__r_ 1922t Tbe brecilng plaoca of thr eel r Phll,orouhloq* lrqnlleotl,oBt
of thc Bwal Soolctv. Scr{.eg B" 2l{ s lJ!-299.

1927t fro ftsdFsgtcr rcl,r of Hrr tesland,. @
Prooccillnm gf t&c fler 4eatanil Inrti.tu?r q8j )]l-l8Er

f 928ar Danlrtr fit&€dcr iavcrtlgatil.onr tn t&r Attaatlo ani
adJaout lGtrr tagportt ct Prooit-vsrtagl ilor Riud.mlr, C,onrdt
Pcrnrncnt Intcrnatilonal pour lrkoloratton dtr lr lcr L?(rlr tO)'-l2Sr

f ge8b: Tle flrerbp;atrn celr of Aurtrelta rlth rooo nserhe sn tb
ahort-flnned slnolea of ASGL{IIg.
t6(r-) I l7g-zio.

9SOIIIAI|D, t. Br .rr'il lU88B,&, J. t9l$t
Nrr Zea-lanil frcrblvater oclg.
ftobaolo.r. Scotl.m !. l9(t")r

8ICtr, f.,8Aflfr E.r fmfDEilBEn0f 0., lil&88[, J. frr rF{ IIFISIEX, D. Vm.
1967r llaooglobln po$rorphiro of ttre Alsioan frcrir rrte ccl

Aggslllg. t lllrl-1 ll+2;

8ItrAAr Y.R.P; cDd JONEll, J. Ue 1967u 0a tb agr anil Srsrth of S. ft"rU-
ntrr ml (fanrfff.c alrrrllle). Journal of Zoolorv. ( I,ondsn\ f 55 t

99-117'

-rEr-- f 96?tr ft3 AtlrntLo mI problur Prooec$Lnro of. t&c lhLrt. Dr'l.tfuh
Gogrtc llrb Gonf,?roor ef 7O-71.

gfElD, C. J. 1959r !h. elLiltag of Jund.l,r rlrr 4lfc+tar f$,r{l t 7tryp86.

glnfir n. f. inl gAUlDBgr J. fr t951r tDbc lr*torn ccl ln orrtal,a frcrh
ntcn of thr rerft.tr provtaorr of Cenader Journal of tho llrhrl,rr
trrrarch Eerrf d 0rar|r f 2(g) s 2!8-t5!r

Obrmetlonr ul ttc oLl oontot of
Sc ScaLanil Jouqgrl-,of Solmoo atril

| 5{-299.

lf,lDtFon, o. t. lgfrt
A6rlutltln.

i8trtLrtioel
rnd, Blolo6rrr

Ictho{lr l.ppltcil to
5th ed. Isn Stat

hper|.mtr tn
Collr6r, Ioil. Stlr p?,
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giifSn, I. 195* An Inrrrtl;atlon of tonc faatorr affrotlag tlhc nprtrrel
nigratd.oa of tbc col. leoort' fnstJtilt of Xrelbxrtu Ber.sr$,
Pqtfdnrhtl+Il t 14-ll2t

EIANTOII, B. R. t969r {yilrologlotf obaarratfonr aomu thc troptort aonvorlao.
north of Ncr Eealeni.

Bsrrerqbiil | l0lrl&l."

- 

ty7l t Hydrorotr of f,erenr Bt$tr lfn Scalrnd. Eg.[?lbgfl
Joumal of ltrrlnr anil FrmMts Ereamch n(tll flrl-16!.

ttEU$OH, B, Rr and IIfI,Lr P. J. 19Et fopog?rphto fu(LumlDo oa ltrc rLntfr
ml{-tarran eonvr3lno. (notr) .
lrcrbntsr tcrearoh 6(!.\ r 5htr6l+8,

gmrBBE.e, A. t9lt! tb nturphortt of rl,rrr ar td\rcnoal, by 6rt-ra i

oon&tti.oDtr Icdiqlelrm fr"a-f,dr{oncn for Bsnudcrsotulrr,
Edlt-Etrblrf. &.( r) t 1-ll.

-,D 

7925t ELvrrr ttsn nort}r andl rotrtJr Eurolno lmort on tbr Drnirh
OonqoFanhts Treril.itf,oar. tqo6-f 0. to tbs sqfltctreqr-qgl
a^(fasrnt mr r(L). 29 pp.

8VRDBIIP, H. Uor JO!|NE0N, I. f,rr rail ILOIIN0T B. H. l9l3r llhc 0ooarr
thalr Ptyrlorf Ob.DlrFy rnd Oonsral Blolo6r.r Pronttso..Bellr
Ncr lor{sr lO60 ppr

oo
llrulle, A. Yr 1952t Erpcdrmtal, dildy of ncrdrtlo chsnotcnr ln f,labcr,

li.sloril$I toytrrr 87(2) r t6Flg5.

![ICHIfilFr tL l9flt Dra rarobvcrdgrn dor s.ler @ L.),
Hetr$rlur#T)r ?A2.

IBOIL J. J' l928l 0n r,c rnil grcrth tswrtil,6atil.onr oa th. frc&ilrtrr rrl
la Dutoh ratlrt. Jornal & 0mrrtl,?a,rprrrrnt Intrrnetf,orl' Jnm
f otcntlon dr lr lar e(l) z 52'.69,.

tlg0ll, l..j]r 195fu Tuteltru ilm llrrrNfr b.l thru.
*Umag tn il.n lrtusrt'a Durtmhrn Notrrcf;l,tttrr nrlrsff,dt
Tl.mrnr,eafq$*c {cereruB$rrnre4qSqq J 2(\) : lptr.41 t.

- 

l9Ft B@Csvm rrlafpalfffa qedffrnilb
Drrlatrlohtt gm6 drr grlnrohldnnrl, naoh adrptatl,m odr lrch
vcrlpflrannt ln d,n laetrbfls-lrtirar. Irrtnc Btoloar 6(l'l: f l8-l!?.



EhNIIRS,

ft6

[.ll'Lr lffl t 0n tfio abrcnot of thr scl flo tbc upXnr ratenr of
thc tid.r,u-tre *nd itr tr'Lbutar-Lar. EReJupt$.oar end ?rogg$ilnq gf,

,thr trer 4grlen$ Inrtttutr lr | fi)-{ 32.

D. r. 79frt A ner roluHon to tbe Atlantto eol problm. IghErfugtra,

T:[I,TN,

&onoonl-ta;r 49y'ffic

V. f9l*t Dil.erool"rtlwr btologlluc rt orpdr*nmtrfr 0u oupil,ut
norabe6inltilquo dr Ie a5trnorlbsr cbm la clvalh. @
err g6anou oc te Soct6ti cr Blotode tr8(tzlt8) t 667-959,.

VLIDIXOV, V. D. 1#6r Bcnrke G thc trerdoan col @
Lr8urnr). $lrc of olvert cntrr'|.!g rtrlrrmEi tlrc rclatlw abuadeaor

of sdttlt lalsr enrl feneluf tbr ptlrrlnt roruod.o llprtnor ot
oelr tn llortb lnrj'cr. Ir4bqPllrpriq,{ta. Intolnat{ore\fin
VEutnrtnrnts .ftr &eeretlaqho unil FqfiBila4db lJ.go]'q#.r J6(fIr
l00J-1947'

T9IOI{D{; F. S. rrld nUgmSffiAIA, 8, ff. 197tr Detsrnlnrtton of tbe agr andt

erouth of tDe Drropran freehmtrr. st @ (lr)) f,rF
tlre eoalet. JqrqgEf of Johtl$llgqr f lJfls n7--l?)+.

n&1, lfr

[ElU.Uft

f 9fl}t 0brcrratlona en tlrc renler of tbe f,llc-orlr Bq$g$.p of ter
!r ,Flr6,

O. P. l9€t tn erl,-fenr st Parrrantte. Aurtrrlfp t|rlral lendnr
:$glt tfar

UEEWI, B. 1929t

19s,8-f g2g) ,
I,t lilnn.don ilrr olvcllel E5gpttmor (tgZ7-tgf -

Bpr-omt et Sgoir-vorbatrr ibr B6uabnr. 0oni.rf{Ip
Xntr.nattcaatri oeut \rllnlqTatl,,op, SotcnlJ.fl$E, it-[e llr
x6rlftrgfqft. 6r !87-lo!.

mDl, Gr tr 196+r tl$n'l,tc erpota of ttrc Tugprl,Do polrr llnrloprat
poJeot, lllhrr*gr. TcqhqLeA\, 4eoort., 4Er Zerl,g'{o lFrtnr P,rqrrbnt
Jg, 3lf epr

tlll[E[, Ro l95gr 0ropotatil,el topceraphles and. arredetod otrurlrtil,ar la tr
rrrtfn fostb Prolf,to Oolrnr lgqtE+tFn-fop4gf..lSTd.nr qFi

lrr*;lp furrrqb tr(z\r 8Fto9.

. r Ft latn
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IO APFETDIT t

Conputor programt ured, for thG nna\rrt! by oovar'llaoc of
lcngth-rotsht Oata, by apeotao by nonttrr



<{ ,It Il !f l.[,] i;1,1 1

3 rrr1ly5 tF Of agr I lln 1"3,r .
hy e fnc ion , Ilrl. mqrrrhh l

<<I{l}rar I;^I;YCAID ; >>

boe tn
-b- To{t 1- rt , x, }r ;

ri tEeglF ,rqi$r arFn,
fltt.l. ttf l'R-v FX I sy r

Ffir
.lnte,n'_f arral clf ,

f ctrt

enrt;

f.nL F.fl"n,v FlIfDC, ef:lyr srrrDCKr rrmyy, enIXy, cnt(r cfyr cfx,,r, TK, Tyn

--
Txyr tFFr Rtfir st)yr FF(y[O:lJi

r€)al Rrt'ftv eiol , ,62t rc*3, s.rr4, nnl , raa2, I0F,3, f4, !QFZ, fl , f,a,-;i--- 
-* 

dfr], sD, f,J, Tlrnrl, xbar, A, Rt0ll ];
_i^t"g'". arra.,v tdf , clfa, clfh, tlfc, DF, ;rl[0:l ];
srvitch Bw! -IJ ;

froefnrm (I ,?.d ;

Barrte lim, I

j:= 0;
i:, {rl gggJL i;=t

hos in
Fxf i, Jll =

o-'c I i, i l.t =

Sxyl i, jll! {l;

s ter rr I unt i.l-
i!=
for

r50

|,lIit|I'.r.|i,.I.l||||iI.ril''i4.l(;{ti4tI.:Iii',:{|>>

nrnlyn in tt,l' covnr i.nnee ( log wt/log l_e ngt')

rr lre l, j, lrtir ;psxl 
,ah5'r FXyr CXr cyr cxyr $x, $iyr Sxyr r, b,

nru{, nlr, jy, Rl,v, rD(, a[Oil , 1 :l el ;
n[,0:1r 1:1;lli

l3 clo
-i

ny_[i, J]:= FFxIir_j]:= esy[ir J]:= axyIi, j]l=
e3'IirjJ: = 6x"v,[i, j]3= $xIi, j]:= Sy[1, jJ:=-

rf i.rJlt: q[t, jIl=_ncli, jJl = nnr6[irj]:= shIir3l:=
.iyli, jl:, ntyli, jli= nr<i,, jl:= af ir:l:= o idfIirJj:= o;

nltr JI':= o;

errf ;

i:= 0r1 gI
Ite f i3

prtrx ItJ: = Hnry[ i,1l = F1u(x Ii]: = rmyy[ tJ: = FroryIi]: -
crx Iil: = cr.r[ilr = crxy.I ill=,'Oc[iI:= 1y,Ii]i =Tx:'[ tl: = tnnI i.'ll = tt ;
s ir( [ i]: = I py[ iJ: = srlcyIi]: = 0;
no1 [ tll:= sell[il:= se3[ LJr= se4f i-l: = n*l Ii.l;=

n-qZ[i.:ll = rs:][iJ:= ns4l i-]:= nffi?fi]:= fl [i]:=f2[ il: = dfttI i:l: =: (t i
$fll il:= Bl tl:= i'be1.til:=XbartiJ:=A[iJ:= Rti:l!= o;
r;df Ii];= dfnIi.f s= dfhIiJ:= ateIiJi=DFIi]r= o;
Nlils - (t i



r5t

I,l s ro&fl mif,r RrnR, d, mr:hr rl, Fpr x, y;

Jl*

4!g i: - o, I gjl HJ;UI .!1 n '.- i ttroJr
lqr j:= I :g1g 1 1g!:-! 12,'t lfg.U +f nrh = j then

lro&in
?c!= Lrr(r) * o4lorttll44gl g;
y': - ln( 3) i r4't r 'l'n44pJ t ;

nx I i n,j l: -rx [ | ,,j"1 r-x ;
Fyf ir,jl:sy[i, il.r y;
nnx I ir.j 13 ::rrFx [ , ,.i I r. x ar ;
Fnyli, jJB= Fn'.| ir.jl + y + y iexy[irJl:=Fxvf lr.jl +x * y i
n[irjl:=nlirll rl 

1s;errl;
4'

3$;
s rrl:

J! lrrrffey | $ 1!!1qn goto IJ i

!*T+g celcrtlnton Funsr fiQrn.foa nrxl products by moath and n!:e,cian;
IgE t 3= orl do f,rr jr= 1 Frop I :f1!l!, tZ gg it n[trj]

t_reei n
enu<[il:= Fmx[iJ + FxfilrJ];
srnyf il: = 6my[ i] + nyl ir j ] ;

FrfLYxIt]:= s3x,nIi1 + s'.xIi,j];
Fmyylil: = e,myy[i] + FFyIi, j]i
enocyti,l: = Fmy[tJ r nxy[ f, jJ;

NliJ:= jqil + nli, il;
c,onment calculntes arlm$ $f Fqo,ren ard Irfltuotn for trrtal by montherrl eynoien i

*[irjl,:= BxIi, j1 t u/n[r"jli
(:yIiriJ:= e][tr;1 t nvnliri];
dylirJl!= Fx[ir31 r, BylirjJ / n[i.rJ];

c omme nt ca Lc rr].a.tes c rnreot ion fectrrn f w nrrhgrotrp Furrrc d, Bglnrea

-

ent pf rrl r.n tn I

crxIiJ:= nnx[il r z/N[i];
cry I i. ]: = enyl tl t S/i{t i l ;
cncy[llg= BIDC[iJ * nany[iJ 7X1 il;
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c omme nt ca Io u1a tpe c crrroat irtn fact ,rFB !,tt
firodrntno of oach rtrlrgr()lttrI

totsl numn of rqrnren erd

*qx[i, jl;= Fr,r{x[i, i
f;ylirJl:- n6y[iri
$xyf i, j l: = Rxovl i r

I cxIirJl;
(lyltrjJ;

l- qD(y[ i, jl;

Fqrrrros erd lrrrtrrct-sc ornme nt cg lcrrleton crrrrrrcterl atrntF rrf
f, <rr eeoh nrrlrlyrorrp,;

Tx[11:= tr[rJ + f ,qtir.il;
'fy[tl: = ryl tl r r'.I t,jl ;
Txv[tll- I]yl'il r.'.xvf irjl;

iI! S$L;lr nthlyr it? l

c cnnnp nt
---

s<Itln erltlF rrf tltlrrnrfrn nlrl ].r rrtlrctp fof f rfhgf OUI.]6, to giVe
o .tmnon trt[nn ..f Hrl tn rerfi e rrl rrr rrltrcf.e I

r( ir.il: = l,xy(ir i)/(eq:,'t(Sx(1r.1 x;y(irjD)) Itl(ir.i):= s*y(i, i) fix(irgf ;
FF(i.r.il:= sy(tr.i) - $*y(irJ tzTsx(ir.i;
df(ir.j):- n(ir$ -'.ti

rnnn( ir$ := Rs( i, D ldf(i, j) ;

oonnm nt colLrlleten c(trre lat ion ccnt f ic ie nt,
E uinsl oI Fq rrnre rr nf de v i.e t i nnF fr rn
rpEn agtrtrg fry oaclr nrrb{Tynrrp'i

regreaa ton erpff ic ie nt,
rogrsas ion, d.f, ., ed

Pni nt $$12? ;::ft|It..*t o 4 en( i,.j) ;
tdf( i) := rdf ( i) + df ( i,"i) ;
nlr( tr J) : = (sqrr(es( i, .j) /df ( t, J )) ,zegrt(sx( ir.fl ) ;

c onlrn nt

Ftn-r(ilr= pruoc(il - crx(i)
n p. ( i) : = orrvy( i) - cry( i)
s 1D<y,( i) : = nroc y( O - er". y(

W!, oeiLeulatos' ocrrreoil;ad Rttmfi rf

oelarrlnton wi.th i.n nrrmn rlf r:{rn,fes oL tlevi.etions frqn reftranFion,
d.f r grl ntsrrlnt'd rlev int'l.rn d aubgroull rlogroge ion ocnf f ln nts i

t
t

D;

Fqlnros srd frdrrcts f c totel;

eel 6i) I = e py( O - FrD(y( i't taTeg(il ;df*(O:= il(D zi



{tr-r)J

comrp& oelcul.atoa tota,l aumn ctr n(lrorgF of cleviation frora regrersion
ard d.f . i

eez[il:= rylt] - T:<y[it 'i Z/Ixti];
dfb(O:=dftr(il + (n(tr.il-1 );

"rg;
fm i:=or1 do if N[i]

hof in
dfb[i]:= clftrlil _ 1 ;

grd;

ryg.ca1crr1ategcomnonnrrnoPaqlgro6ofdeviationgfromregrenn1on
erd D .l'. i

fc'r i:{t,1 dofcn.i:=1 stopl gg!-}. lzdgrf n[irjl

ben in-.*-

mal IlJ: = se2[ 11/dfhIi];

c omrp nt o ommon rma n Fq tnra ;

dfo I i J: =tlfe Iil-dfht i] ;

comrcnt adjr tnrlBnF d.f. i

p'rilq $SLz? Bt;aG€ 5? ;

- 

mazi i]; =(nel t il-aozl il) /arc til;

comnrent BclJ mrans FFen Hqln'ro;

$BI i ]: =[Bqrt(mB 1[ iD ) /( aqrt(n< t i] ) ;

!9gl:a$, F od . of ortrurloD re 8. c rrrf f . I

ft t il: = nnZl-i-1/nn?t tl ;

g-onf:$. f va lrn fca. teretlng el.evaf: i nnF i

lLUg $$L2? ntapyr (i?;

eolt[ i ]: =ro?,[ i J -tnn I i I ;

DF'[ ils= rlfbt'il-trlf [i. l;
rnn:lf i1: --tnnf il/ttf Iil;
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c omms nt" w ltlr in rmn n Fq |trnF ;

prjnt $$f,At n tnlxn T? i

c omrno nt

rnnaIi1:= nerllfilTppf t I;

rog, ornff r Frlfttr nrlrnr(.a ;

f z[ t, 1: = rur4 [ i l/rne'tl I J ;

f vnl.rrr f rn' tent [n1g re'1;. ccnf f ic ients ;

rayl tr.i J: = ayI ir.j7lnf i, jl ;
rm I t, j l: = trxfir, j ]/nl i, .ll ;
eI ir.jl: -= myl t, J:f-trt i, jl* rtx [i, J];

cornnpnt

-

Fryint $$It't ntap3n F?;

-cfinm6nt vRlrxrR f rrr nrrlr;1t.nnlt I'rrflt.r,nrt inn eerntiolrn i

It[ i.l ! ': 'D{ y[ r lrrrx f i I ;
YlrnrIi l:= nrryl illi{f il;
Xlirrr. I i l: :: Frr'< lr i l/Jit i l ;

AI il:': Yl,rrr'f i |-ltI i l. ].llqr.l il ;

ColgElnt velrpR f t{. (!rmnr)n rrrflrtrrrR [on Orttnl; toni

c omnrE nt

no4[i J! = nt'l [ 1,1* no;ll iJ i
RI i ]3 ;'tkyl' t l/(Fqrr.('D( fr J*'Cy[ tl],) ;

eomm()n b rtrre lnt lun errf f . ;

mr7[iJs= nolI iTletfef f l;

coruhd rlt tots,l md rl nq Inllrf ;

.iyttr,.f l:-(syltr.ll,/rrI i, j1) -(((nxIirjllnItrJ]) +co-srt i D * BIf D

e rrnm nt ad irrn tnrl ypra n r.,n igh t ;

e_!rl ;

E= {n! $*titn l tt? nln lvn [n of crrv{L}. lnrce rnble, areR?, digite(lt) ,nrot;
lf s!i= 0 tliot 1;1:!U. R'irrrl? rrftt.rrt f in ? ot.r'g "r.i4. *:tn4? lolg f i1?;

fring {,:ile:l'/Sn8? rtontlr llfill?Fx?$nri'r nyllf\rrri? nxyfrn'f'tlr*sil'fttf{;s(i?n(lyx2ga(ifti
c $eii'h.Sa g'rsrlr$L?? i

I"gL 13= (rr1 $ ll1; jl= laf:r.:!, 1 g$if l:r gg 3! "[irJJ >p g
bosin

--
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UL!$. $irl't6l t)'t',t tl 11; it;rr(;D ,.;r$$s'f?;
pr inr tix I i r., I r_ i; v I i, .j ], tix.v[ .i, J J rb[ i, J.l raf t i, j]rsB I i, j J,

r'ilrln[. i, jJrr.Ii.r j lrr,i1[irJl;
orrl of lnint liat fon rrrbgror:p data, aralysis of eovarisrno table;

for i:= 0rl tlo tf N[ il ') tlro rr

heEln
Edb

nr int

--

erd:

S,ii"2? rvlthin g-ntrit??, tclf IiJ, tssIi], rns3[iI,
SSt"z l"ntlr'ccxrf f . Sn4g??, Df'[-tlrsoJtilrre4tiJ,
$frL? co,1r,ro' gs1 ;t??, tKtillrTi.I ilr.DcyI rlrnIi]rgnot?,

clfrililrero:fl tJrmsl L ilrni ilrgDtil,
$$t,',' atl j rrnnnn l:H$U??rclfc [.t1rso4[ iJrms2[ i],
s:\L? llof:nr :fsl it'r?r Firr Iil ropyIr]rsFytilr$.*tr ??,

dfn I tlraerl Ii]r6e?t il,
'$sla? I'r rop.r ccrrff ,. =?rfztiJt $$s:r?d.f .?, D!'r tl,rir?rt(lf Ii lr$fiat]? f adj. neans =?rfi Ii],
$$alt?rt f f .?rdfc [ ; J r$, ?rclfh t i] rggt??;

rrriJnt $tt4? tlro rngrorin ion eqrntione f or each eubgroup are
eF f rlllrr.rrr: $1,?'l ;

lg L:= orl do frn-.i:=1 etsrl

-

I rrntil 12 r{o if n[i, j]l ) 9 thon

treg tn

-
!E int
gLI4.

€rd;
G

!j[, i3= Orl do tf
bonin

-
m int

N[.r l
SSI.r1Z the cofltmon regraes ion egrstion i-s y 3 ? t B[ i],
llx + ?, Al i]r$lFt.a??t
$.$L eel jrntod ny,n n vo ip,lrts f or sach srrbgroup v ith
g:rRrd lmen Isry;hh - ?,
J(ber I il, g.te ? arn Ba f ollcnve: ?;

$$I,t month?r d irrita( O , jr$$s glp? i
$$nti?y = ?rbIi, ilr$x + ?rsfi, j];

errl;

--gIL i;= orl U {3g jr= 1 "gf t S':!.-ir tz y i!! rti,jl
beE in
---

ITglIt $$I,?month?r d ig ttn (el ,.lr$gs8??;
iplint SSnS? adJrnf,od rrnrrn rryoiglht = ?) 3y[:n, jli

errl;

erd;

e r:{;
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