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lISTRACT

th. dtv.i.. rtur. of tn av.rtdt rtn

ftr.. do.r @r l.nd rh6 to 8.n.r.I rroE6l.

But dolvlh3 frd th. qnfortuflte f!r.. d.r

p$t y{r. t. . .tipl. pttncltl. tn dqltnS rlth

.lt flr.. rc bltna .dbo.tton und.! contFl.

con*ol, h btl.r, &ea. !h.r rh. produc!. ol

c@bu.tlon, th-..tv.. !o..1blr .!1U ,ltn fu.l

vrlu.., tr. tut r.v!t.l!..d by .ddltlon ol

fr..h ttr. Tt.t. .r. orobld. rlth ft!.-

fiahttna, ..p..t.11y {tth v.t.r, .. thtr ry

1..'l to Dtodu.tlon or CO .nd l-.

Pan€1 v.nttl.tlon sD.tr.& ol th. ttr.4.t

b. conrroll.d to dtr..! .ll .tr d.r th. rlr!.

So...lv.!!.8.. tr ltr. ftghttnA r. lourd b'

th. u.. of "..11.". !.rIy d1.a@.t. of ltr..

.fll otlt tr..to.nt .!. ...6rt l fo! ..f.ty o!

p.r.onnel md ..f.rudiltIa .nd r.c@cy ol

9!.p$.dn... st6d. t6 up to il.t.

doc6dtltton, but lttrt nlntl hd1.tll..l.o 1.

16v.1s.b1. to th. dtv€!!. perlonnel A.th.r.d lo

ftnr ! fke, .nd tn the d.ct!1on utlna

DIDICATION

IiTAq)UCTrcT

lfte l.re !t. A.tsod Xtlttn.on h.d

lot.nl.d to unl.rt.t. tb. t!.1( of cdpl1tn8

.uch .  p !p . r  a .  th l . r  bu t  ra6  unab l .  .o  do .o

b.fo!. ht. utrtr!.ty d61.. ln . borttr8 accld.trt

.t T.t.6 ttr 197t. lt t. !nlort!n..., ch.!.for.r

tlr.t thlr prp.r t. vltholt .1I of th. b.cklround

.nd dp.rtl.. drtch b. slld h!v. b..tr $1. to

Tht! t. Dt tn!.nd.il to b. . trrtt.. o!

rll ..P.ct. o! Eln. f1r..r on vhtch th.!. b.v.

b..n vol@.! tttt.o. R.rherr t! il{I.

.p.clf1..lly vtth 6. ..p.c!: rh.t ro do vh.r

@niront.d rlth uncontloll.d c6bu.!10n. lvln

l@ tht. toplc oth.i utt.r. 6rt.a, .qch ..

th. qu..tloD of drt c.tr b. blllt tnto cod !ttr..

ro r.duc. th. lolr of ltf. .d prop.rty tr .ry

@.ta$yi dt.cq..1on of .!ch thtq. .hould b€

p!@t.d by th. 4t.rttl mv p!e.enr.d,

Th. tttla .ta. fr@ . 8ut8.!tto! ade by

l{!. 9.4. Mcx.n.ey .r th. N.S.w. Collt.ry

IttMa€la' A..oct.tlon SFpo!l!! on !1.. ft!..

h.ld rt Ter!ia.1 N,S.r|. 1n Augu.t, 1976. I.

h.r b.e! .ilolt.rl tor th. !o.on thar shethd

. Eh. f1!. ls cdtlou.d or trnconllotl.d i.

!h. leto! of prloou.t lrportar.. la d.t.htn-

ttra tb€ actt6o. ot the @E8a€trt .nd r..c!.

1o v!. Xqsod |l1ttt!.6n, rho dta.urs€d

the.e @tte!. fo@lly .!d tlfoully r.ry

dny th6, .trd r{th sh6! theE Ere opportunlt-

1.. to put th. th@!i.. trto practtc. on. !@b.! IISI]oBICA! BACXGROUIiD

con4ltust, c,B. l'|rtl! .ud 4..ocLr..,

,ollonaonS, Nd Sdth $ale..

The!. c.n b€ Do A3tn.rytra ttat co.l rh..

rre becdt!8 ..fer !B the y4r. go by, t.co!d.

of today'. ope!.tlotu, c@ptr.d to thor. o! 50

o. 100 y4!. .gor stronaly confta tht..

Na€!thele... 1n th. l..t d.c!d. tn

lh. A@, l.M.M. llle!ft ar.ndr, lgnhlo.!, E plorlN.nd Fl6In C6lMln.. Svmpo.ium. M.y tgal
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Aqtlllt.r doc 40 dndo*.!. h!v. lo.t rhel!

Itv.. ln .ttuLton. enaerde&d by uconEolled

codatlon.nd erplo.toE, ad tr d&t b.

.r!u.d th.t . corttlbutlna l..tor could h.E

6e.n . 16ct of proD.r .r.ly.l. of tlr€ 6tturlo 

Ttt. h$ n.pp.*d d..plt. rh. f.ct thtr

th. l.chnolosy ol a.a dct.ctlon. .odutlon

@ltrortn8 .rc.r h.! b..n upa dd, .nd .l.o
(.. v...vtd.nt fro th. N,S.tr. co1ll.!t

u.n.B.r.' 1976 StrDo.t@) thtc rr!.!. 1. .

ar..t.r rw.r.n... of th! b..tc proll.d rod.y

rh.n !h.r. ,.., .ay, ro4 20 y..i. .ro,

T.ch@1o8t .nd qd.r.t.ndh8 rtll @nrtns.

to .emd tn 11n. ,tth th. tr.n& ln $1.

rctetrttftc, corput.d.ed .a!, lut, th1. l.

not to r.y thrt dm ft!.. .nd .rplo.lor rtll

b. .ltinrt.d, rny Di. rhr! tt c.n t. o.l.

..rtrtn thrt th.r. 1111 b. m .vl.tton

ilt!r.t.r., u!1 1o...r or otn.r d... ol

Att th. !.ch@lo8y Dntloo.l ..! cIulrt

cotrdltlod for th. b.tt.r. [o dolbt d

cr1t.r!. rtll b. d.EloD.d ro .Lt h1r DE.
pr.c!..!y lrol.ctld i8!lt!on !o1nr.. htr vtth

.o -!t unlnm l.ct.r. op.r.!tut 1tr . ulo!

rrn. flr., lt vtll prob.bly .tu.y. b. .ltlllcult

ro b. o@h aE .cc6.r. rh& 1r 1r rod.y to

d.fln. th. r.rt d.st.. ot drnS!! !. ehtch tt$

r..c@r. or r.coEly P@tl. .r. ro*1na.

Fortu.r.ly, tl$. t! o!. t ra.tlcl rntdl

do.. lot rlt.t, .nl c.!.1D.t 4rt.1n1y b.

6!r....d tt &y pottrt ln th. !.co*ry o9.t!ttor,

6nd rht! t!. "I. th€ frre @nr!.11.i1 or ucoh-

IS TIE FIRE I'NDET COIII'OII

Much h.. b.€. rde of ti. t.6 irl. th.

Boxcr-r *h.re hlmrr 1if. t. tDwlv€d.

rb.th.! the llvee .f any entt.pp.d Dn or the

It!.. of th. th.!e .hould b. .@

t.rd.trct for ttF.. p€ople tn .lrhorily .t thrt

r.rttcul!! ttD. to f.sr rhrir d..&!on on and

th.t rpectftc y.rdltrcl .bld€. tn th. .bove

Th. tnar€dtent. of dt6..t.r 1tr the .x!ror-

I. tnfl.@ble .td/or e4lostve 8..

3. . .ourc. of tAnltion

D..llrB blt.fly vtrh tho.. 1i turn,

tlfl.@.ble 8.... c.t.bl. of aonrlr .x!lo.tv.

.tb.9h.r.. .r. tni.r.rt ttr E.t co.l alntn8

op.!.tt.n. tn !h. lotu ol dth.!., uqlly t.pt

b.rd th..4lo.tw !.nF. In th.,.t of .n

.ttlo.ton .t li!. o1$ po..t61. d.r.n8.Dnr of

th. strtt1.ti.n .r.16 th.i. l. D !u!rnt.. ..

ro rh.t thr tn. Doltlton of vdtlt.tlon ot of

oln. .t6.ph.r. @y b..

In .dilltto! u Dntton.d..rl!.r, atr.

ItShtin8 og.t ttod could p!oilu.. .ddttiofll

lnc.odt.ry as.!. It t. rppri.nt rh.r.tor. tb.t

o$ .odttto! for & .:plo.!on t. tr..d! .trd

th.t tb.r. c.n b. no pollttv. r.lulerton of thr.

b.r.rd 6ttl th. ftr. t. .xrtngul.h.d.

llr. ...ona psr.qut.lt. l. orya.r .ad .L

tn1! rt.8. ti l. $. o!1y olr th.t c.n F..lbly
b. coltrolt.d, lf th. .tr cur.lt ot th. Enr-

tl.tlon.y.t.! c.n !. .U illr.ct.d oEt th.ft!.

then tt. 6r.y8.n cont.nt vtU b. r'iblt.nrt.Uy

ledlced .nd .. I. e1t-lnoh $. .m1o!18

!rn8. .nrlnl. r.pldlr rlth d.cr.llltrs or.ya.n

.o!r.nr. lt foU@. frou tht. thrt d'.tr dr

freh .tr t. dlr.ct.d ove! th. ltr. rh.. tb.

v.nrU.tlon .llutron t. .r.!plttt..t .n.t th. b..t

Do..tb1. rttqtton.rtrt. t r th. R..c@ !..tu,

O. the olb.! h6!d tt 1. obvto@ th.t lf

th1. c.nmt b. doE 6trd tf .tr ol norul ory3e!

.ont.!t hs !cc.!! to the !rod!ct. froo th.ftt.

.!er, tt.n tt. d.grcc of rt.t of .:plorlon t.

ftre u!.i.r contlol?" 1r f.r .. di. ftres rr.

conc.rned tt rolld D€rh.p. be f.t. to .d!i.

!lr.t not urttl .h€y .re co4l.t.ly axtl!3li.h.d

coutd tr be l'uthfuU, ..td 66t the .ltqrlon

i. !..11y u.t.r cont!61,
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C.Fi tARflN

Tte rhlrd preEqulltte _ a sourc. of
lanr t ton  -  e t l l  be . tDs t  ce t r l ln ly  th .  f t re
ltdelf. Provtdeit that . contln@u st!.t
o, at! ls dtrecr€d oat $. ftre .tr.t tt.! th.
6rt€!! ls Etnt.tr€d, rhen !h1. i6 rhe bots
of !t€ conrlol. gtth €lch a rtturlon tt 1.
rea8o..bly cerr.ln lhrt th. a!.e., explo.tv.

r l l t  rc t  ro l r  b .ck  to  th .  f1 ! ! ,
A rlor probleo rttch cou.Ld occur h.r. of
co!!6e t! . .udden frll ln-bye ehtch huld
clo3. off rfi. r.tuft rnd produc. tb. v.!y
condtLto. ehlch ev.ry .ffor. rut b. ude ro

?o !u up, th. .liu.tton c.! be vtd.d
,lth .on d.ar.. o! .quntd,t, tf .n.t ,h.n,
.nil otrIy tf rnd rh.n, the p.opl. ,ho .r. tn
th. rl.t .lturton.t. qutr.  tt.ft.d rhrt
e !t! ol no4l orys.n cont.nt hs ...e..
ro th. rt! b.hlnd o! tn-bye of th. potnr ol
conflq!.r1on. T1u concrol r€ obt.tn.d oEr
.lI of rh. .tr !..chrn8 !h. frr. m.r oE! .lr
of rn. .rD.ph.r. Dvtn8.e.t floo rt .. s.t-,

L2-3

- _ rHE: SrrgtE ExrlPLE
,o oeEroD rh. tnndlenrdl ipgrorch t! the

14o!t.at srep ot d.r.rrtntra the.!6t.cI a f1!.
lt lE propo!€d ro lUutrar. the strutton drtch
deElop. 't a @ln road 1nt.!..cttor ttre rn r
61Dp1. four-headtna p.n€1 ,trl, t o c.nrr.l 1n-
t.t6. &d tr6 outrlde retulr. a. .ljdn tn pta. r,

Ar dll be appt.ctared thi. tr ! bt.tc .rr_
utlon 6nd the portrlon c& be coopti..red pto_

Brerltv.ly by @!. slt1trB plrc€€, ttr€aul.ll,
Ep.c.d entrte6, ftlt., aolf .r.!. .trd orier
f..tor bu! 1n ..renc. rbe prtfttrle of th.
probl.! r.4to rhe .@ .. ln rb. .topt. tou.-

Itr rhlr .&rD1., . ttr. h.. tt. orlSh &d
derlop. .! rh. l6.tion ol xo.2 .qt-thurah .nd
ilo.3 !..dtns .nd tt r.ttdly !.h.. hotd tn rh.t
.t .. In thtr p.rttcd.r l.tour, xo.. 2 .nd 3
he.dhB. d. ttrt.t.. vhtch .!. ..p.r.r.d by con_
v.ltloE1 .ropptn8. f!o! th. !.!urn., n..dtnrr

Dl{.d.rdtn8 tlr oth.r trobl.B .uh .!
.Dk. ( pbb.bly the ulor on. ), .v.il.bUrty
o i  r . t . r ,  . tonedu. t  . rc . ,  the  t r r . . t  lh r r

Ftr. l. Tb. S1@1. Er.r,le

Th. Au!.l.M.M, tttMr. ar.mh, tgnhid!, Erpto.i4.nd Firs h Coll Mh* SynpoltuD, M.v tgot
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.r.ae tr @r of cortlol !t vlrtqr of th. f.ct

th.r thele t! .a urcontloll.d &PP1y of floh

.t htch c6tr Dtr *lth the product. oa

.dburtton tt@ th. lcttv. ftr. .t4.

To b. @r. 6pectft., uEoutroll.d .t! c.n

b. d.ftn.d .. .tr vttch h!. tut b.d Rduc.d 1!

Ir. qya.! cont.nt (eh.th€! r.rtly or c@pr.Ery)

by .ont.ct rtth th. !tr., o! .t rfit.h c.n

tntroduc. orya6 1!to tlr. ton. cont.lltlg th.

p!oduc!! o! cdDu.tton or !n. hby. .td. ot

i.tlhtla t. th. orcortroU..l .o!!.tlo!

.t.!., th.r. t. rn etlv. ft!. rhLh dn b.

'66.t1E. . r@bf of t hl... (.o !.t r.

dDlo.!o! slrt 1. .oa.n..l) ir{rodqc!.. blt

.1!o Do.rlblt Dtoiluchr .@! hlrb.lv lnll@bl.

r..e. 1. .ddtrt tr to .nr ulborot r.th.E lrrtch

rt r.t.r t. b.tir q..d t. .u.11 th. f1-..

h!.H.. (co + 12) could b. .d.!.t.4 .nd 6..

tnto th. .ro blvotd tb. f13.. lt crtr b.

!.tr1v ..f.tr ...6.d th.t !n.r. vtU b. @

o!. 1n !ht. lo.ttion (qc.!t tho.. !!lo!tqut.

dgrh to h.v. be@. q.ulttd tn Mh. 16.),

e th.t t! .!v .... r.lt bI. llfotutlon vtll

@t b. r.tt.bl. or th. cdpo.!t16 .! ln.

rt@rrh.!. .dj.cdt to the flr. .!d ln the

ader61 .!e lnbye of tn t potrt. Ed.rcr' tt

.h41d b. ...@.d th.t . bulld-op of .n

qplo.tv. dttut. t. dd.I6DhA.

It t. not dtfflcult ro .t9r.ctrt. ttrt

.. loDa .. th. lftr r@1!. .cttv. .nd llo. 2

hadlng 1. open, tt!.n the potdtl.! fd .n

6plo.1ob dt.t.. rn. lon8.t thlt tltstlon

conr16... the Dor. ..rt!tn tt 1. tllt. 3r.

4tlo.to. 1111 t@lt. Ttu., lb. ftr.t thtn!

th.t @.t D. do l. to bdl3 th. tl!. !nd.r

collrol fr6 6. aPlo.lo. Poht of v1d, .o thrt

ct. 4tharl,.hhA op.i.tlon qn b. c.rri.d dt

ln c@p.nttr. ..f.ty.

lo .chtd. tht. obj..ttv. ln th. a&pl.

qoot.d 1. . r.Lttv.ly .bP1. rtt.r. ll

r.qot!.. ody lt!. .!etLn ol . !r.ttld. .cr.d

.! . .oF.!16t !.1n! 1n !o. 2 nodha on tt.

dtby. .1t1. o, {o. 2 cst-throuai vlrr. th. ftr.

1.. (r1a, 2).
T'n1. .ltvct. .11 tnt.L. .l! ttrto xo. !

nodlla .ul d.r th. ft!. {h.r. lt. qtl.n cont_

.nr rtu b. !.dqc.d. rt. !..ult&t Droauct

t!by. o! !o. 2 cut-throlah .hould tho b. t!

...httv.lt lct .o.d1tloo. o! tt. !.c. of

tt, ti1. D!oc.dw. srlil .PPu! to ...1.1 !t.

L2-4

Itr. 2. Contlolltm th. ltr

th. AB. l.M.L. lllMm Brn lr, hnldon , E ph.lm .nd Fln In C4l MIE gynpo.luh, Mry l98l

2 ----------\

l r
3 -

+-
| )o"*o



O.E. f,&IIN

.onfl.aratto!' .!d ptub.b1y do€.. But r

@.ntr6 retletlo! ,1lI coNllc. !n oterrror

of the r'16d@ of lhe .tr.teay. There.!e othe

con.eqlenceg of th. !d., rhtcn rll1 b.

The rule t.: Pur .1t rh. .1r d.r th.

ftr.", .tr .ppro.cb vll1ch !. b..t d...!1b.d ..
" the  fuuc .  . f fe t "  (J .c .  Br t l€y '  1976) .

onc. tht. .lt!.tton b.. !..n rqclr.d,

r.covert t.6. c.r or!!.te la th. l@'I.il8. rh.r

.t t6.t for $. tt!., !h.y r. trot dDo!.d to

.! u!!ee b1. d.$.. ot !t.1. xlllt nos

r@1n. 1s to .Eur. tbrt rh. e.trblt.h.d

!1tu.rlon.onthqr.,

P6tio1. D.r d b. ttutltut.d to r.,

@n8 that 8.n.!.r o6.!R.tton., th.t th.

.cr..n ln No. 2 hodloa ro!n. .ff..tlv...

.n 61r .d1, 11.o, d.ry po..tbl. pr@&tlon

@.r b€ trk.n ro ... rh.t th. ftE dd. mt

FtL it' r.y .cF.. th. No. 2 cut-tb@gh to tb.

r.lurD hadtnS. ( ... I or 4). C.n.td.r.tion

c.n .l.o b. 8tv.n to cqtltnt olf on. o, th...

t.tqrn., .. u.lI .. !.du.tna rh. tot.I .tr

fld !n rh. trtrl... .D.rtd.. th... !a.o!..,

@dtotln8 to! c.rbon @@rtd. t. tlpott.at.

(Th. u.. ol tN plua. q! proabc. CO !n

.1$tttc.nt trotorlld), A. .r.r.d .b@.,

lt la @t tnt6d.d to dol ,tth th... ot.Ettolrt

but only r{rn rh. D.t trp6r.nr utr.!, th.t of

ti. h.!.rd of .oL. cq b. . @lo!

ob.t.cl. ln ctf€tlv. tttc ,tlbtlna. lr 6.

.t!u.ttoD., to..My.rt.tna f!6 th. l!..6c.
of .uch rrfl&.b1. dtat lr .. tubb.. rtrc.

.nd c.b1E., ool. cd "Ly.r" b!.t llola th.

root .8.tn.t ! ll8ht .1 lor. gh6 thlr

hlpp.ru, tw cdpu..t1on. .!t..r r.co!dls8-

.nce ts d€nt.d to lh. leddy t.&' .nd lt uy

@c be po..tbl. to a.tn .cc..6 to a potnt

clo.e e@ugh to bttla rtd to b@! on tt!.

fte crq6.11tla of !11 the rt! lnto

one fitat€ clD r.6t.t tn c@b.tth8 tu&c, by

forctna lt to clar .1oq th. ptopo..d rout.

or the recdely t{., L .lr..!y !mraon.{,

th€ t@poraly th. bl.r. !. o!
gecod.ry ilporu(e, cd!.r..! rlth th. n..d

to aat! lccerd to th. fle...

M.!tlo! .tould b. ud. n.!. o! th.

u.. of tr.atl.t' Dt reovery t.d. tn .!ch .

.ttutton. th..e ale rt!p1. br.ttlc. roll.

otr .tlcl. rhtch c6. ut ro .bout th. r.l.t-

I1!. n.18ht of !h. to. sprod out .cro..

th. ddth of th. tc..r. v.y, they do !rc rhlq.l
- 1rcia!6 th€ v.lo.1ty of th. .tr ov.r

the $tl, lid .o dl.perie eol. m!.

q l l c l t y , .n i

- t.l. .d. of th. d1r.cr het off th. t{

!6be!r shen they .!. clo.. ro rh. flr..

On ts oc...lon. o! rhlch th. .uthor

a.. p!...nt, v.ls.U. otNt.. v.r. lo.t tn

pslrlh8 ro8.th.r ..11r Ln th. srtlhop b€for.

Soht unddar lrd.

rh.y .r. !l!pl. .!d .l6.nttry pt.ce.

of .q!tF.nt tn thelr !.., bur .r..lro.t

....att.t .! .6. .t.a.. ol .lolln8 vtth Dtn.

ft... n..@. .t.tlor .hould h.v. lhd or
'h.trd d do tdch tli.t! u.. .. . .t.nd.rd

arllt. Ttr, .bould d.n b. lt.t.d .. lhdtrd

.qulF.nt tn rn rE.nd.rt Ut!.. R..cee Act.

TTE I{ORB DIIIICI'IT CISBS

At rhe oth.r enrt of rh. .c.I. trd th€

.t41. q&pI. .r. othd .ttu.ttotr. t. ehl.h

cne coltl.iy uy h!v. to be .b..doned ro .n.ur.

@ lo.. of 1t1.. rhree c!.e. ro tllc.t!.tc th.

f.ctor! lwolv.d h.ve bee! cio..n fr6 r&.rt

lncidart. 1n Na sdth 9.1e..

lhe ft.t h6 .t Ab.rd.r6 Iotth Co]ltew.

hvolvrry Sott hettn3 1! !n tucce..lble

...tl.n yeu lnbye tn rh. utn i th. .€cotrd

rt. .t l,tddell Sbte lllne, rher. natltrg occlfaC

!t th. ttr bottd, vtltully.t rhe ltN

.Dt!4ce; .rd the rhlrd ba.r Butuod colltart,

rhera hattla 1n . ..rl.d &a !eco. .cttv.,

A8.ln, 1t ft dt p!opo8.d to dt.cu.. lull

Th. A!.. LM.M. lllMln 6r..ch, lsniiloa, E9loim. .nd FIr.. In Cql Mlm Synforllm, M.y 1941



L2-6c-r. r4&trli

d.t tl!. :. th... h&. !.6 61r do'@6td

.nd pleldt€d !v tlb.. d1letlv corccrtr'il'

sufflce to ..v th.t tn .11 crt" dc nddn8

llptdly dd616P.d lnto .ct1ve fll''

h t!. c... of Alqd'te North th' i4tllg

tn th€ 84t .rd (rt€. 3) cdrd tut b' r"'h'd'

.nd bdse .ctlve b.lor. ch' ne'!4rv @!s

ol !61. could b. 4@!.d to ttol't' tlut

..ctlon. rn. tho1. 1L. E thtr'lor' tal'd'

(Ab.rd.r. North colrt.rv, 1976). At l,tdd'1I.

(F!s. 4) th. !td.lota.!t ol rh. lt' s'

e !!Dtd th.t th. Dlt lotco 'tr b4e' !n-

r. ble, .trd fr th.! Flnt tht $o1' 'ttat&n

d. 6!! ot hrd. on . .a'ln th' t1fl ri'

..rt.d (!ldil.U 3t t. xln.' l9t6),

ttetttti !.h1nd . 'o1 tn tb! Vlctort!

$rnn.l sd 'r &ffoit &lrirct (PtB' t) b*a'

&dv. rd bcdt o! 6t! !h' dtn r"' or

. !1r nd . G-t d6-rbd t' ' Iog 'et

bu.. ra th. iLnalr '!d 'llff lcultt th't

6ul't h.v. b..n lnvolv.a io '6ttq trLt'

oD.nlnSr .!it otnG ht!!'o co!!e!tod' 6'

g!!9 s. .41.i1 otf .t t!' t!Jr" untll d'rt

trr... It. orvad.dtdt b' t'rtuc'il' 'o

brlnaha th. 1fi. unil.r co!ti'l' ftt' otc't-

totr l olv.tt !h. .dtlta 'f Bo' 3' 4 & 6

!n ftr !!rt . illtlt (x.r. l|ot'aG,

1980, p€r.orl c@otc.tion).

oD. dlor loint 34a" frd 'll th1tt

tn ach c...r th. rt4 h' t4l'd untll

lgtlns. c. !.rls.d to th' potlt rt ihLb

9o..!bt.. trt' bDdt'lt t'ctc

v.. th.t th. .ttstlo! n. di'8s"d dllv

douBh to .F}1. .11 Pd&E 1 to 14v' th'

!t!. ln ra.6ubl. ..f.ty'

II|IE${EDIATI CASE

!.t .en tn. dltlat qoot'd tn'r€ ue

.n tnJtntt. gt.d.t16n ol ftle ttturttont '!d

h-thas ltltch .t. pot.ott'llt tltladat' 'rd

drich ..11 fd . v.!t.tv ol 'pp!o&h"'

la c.n dlv b. lePoted tllt th' qutttto!

r-.1 th. @.: "t. the llre uld4 '6nttor

o! @t?r! l.rtqdt.rt' tt g@lil te@ 6rt h

!o.r c.... ,!th Lwledge 'td 6p41'nc' th1'

qucttlot c.n b. .!tr'!'il rlth rqtofbl'

.cculctr .od th. Prcpd 'nd o€ce5{rv co!_

It@4.!' ti.i. tt ' p'rtt'uI't 'ttu't$n

th.! po... t protlt .. to th' flctor ol {f'tv

to b. alPlt..l: tltl. 1t tlc 91ll't1q 6f l"tv

o1n.. ,h1ch tr. .ubj.ct to 'pont'n'our

lt dn be {ld th6t loti co't rhe' 'r'

g..!y, blt tt 1. onlv t! redt vdr' thrt rh'

lrobld of .Po!t nou. c@blttton h" rdllv

b.d rtth !. !o Au.tr.tb' !'!ltc' lot

iot nc., th. .o<.ll.il 
"lt' b'It" ol th'

ltouth n 1t1.!d tl.ld .pPai"l to 8'!G't'

.@ua! c.rbon dtdtd. (co2) tn sdf '!r! to

r.rdd tn@ 6t. fld q9to'lon" 'lthouah th'

!1n.. coE.!s.l r.r. ltldlv 8"!v' (l dt'br'

dc.ttton s. th. dls.trou' l'llblld 6plo'1on

of 1'23, in tn&[ 2l rln'r' 'ntl 6uld_b'

r..cu.r. lo.t th.lr llv.')'

ua. redtlY, 'd' qod'rlloud r1n"

.!. a4.topha !4r.. rhtcn h'co' ch'ri'd

rtth o.th.t. (Clt4) .trd t! {ttl'h th' cdl h '

tod@v to .tonuoa. cobottlon' Thd''

v.ry htah ..so!!.t1otu of cl4 rv b' b'Frd

th. qtto.tv. !..8.t th' 9!"'nc' of d'r

!.Ltlv.lv ld p.rcdt.a" of qv!'n (o2) 1l

th. sdt dy .ttU Drwt'l' 'ondttlont ud't

rnfth ttont.n@!. cdburtlon "! dd'rot'

l4hrp. th. plobla t. o!' to b' pot'd t' ian'

plrdd.! .t rhtch polAt .hoult could'r'tcn

!. 8ta.tr t6 .!.ndon&g !r"d'r lr6dlna! to

nlltdd .o4! t. ud' to th|t q!"!lou'

tt do.. mt .It6 rhc funrts'aEl apProact'

a. rllad, ..t our. lt E r'lv h'taht"' tfi'

it.gr.€ .l ctutto! thlcb dtt be !p!11'd'

To 6lld!11.4 1t "! b' tald th't 'oDtlol

r. f.! s. !o..tbl. of !n 'cttve ftre 't '!t

gtv€n tlle h.6 b€.! .ctta'd Yt{:_

(.) .Ir th. a1! of noMI orvSe! cortdt 1!

Ti. tu.. LM,M lll.w.r6 6En h, lcnlrlot E plotloD tnd Flo In Cdl MltE Svnlo'lun' M'Y roal
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C,D" SrII!

th. v.nttLt10n dt.tllct c@d!'d 1'

b.lna t r..d d.d th! ftrc s 6't 1t!

dY8d cdt.nt ,111 !. !lan!l1c'nt1t

r..tuc.d, tn !.b, !tnt!1t1D8 d' rttl ol

(!) th. Producti of c@bs'tlo! $'"1v"

F..$ly tltn 6. tu.1t'lu'' toSeth'!

{!th th. dv86_ttc! or srqttt !'arcd

ltr c.mot b. tdtt.ltt'it bv 6' 'ddltloo

cculr,lc^um l cfoRs

rt cool.l bt .ras.a thrt. !in' tlt' Ir

dtch th.r. .r. .nt!.pE.d srbd vtth '

Eo..1b1. ch.m. ot tuntv.l F"6t' '

dllfEot Plobto f!6 tn' 'tt'tahtfoflld o!''

1n |htch lttu d.4a. .r Ic.. i. th' oilv

h .Eb . q..r tL. ac1'to !'l'!t rft'l-

It t.o. . .rution unil.!.t.(ldlv 'n'!a'd

rtth @t1o!rl d.rton... Itt. xv 'r'1lv

ldd to tlprsdd. _ how.! hdolc - 'nl

!o..tblt .d.llttool to.. ot tt!', " n"

hrfp.!.rl o! Fdlou. ccr.1d. n! tt't' or

itid of r..pon.lbl. p.otl' und'i thl' !'r of

.t!-. c.n v.1t b. tt ain di ev P'!@ @rd

h.v. to b. con.cjou. th.t 1f ' Eotra od' re'

Dd., h.6td h.v. th! c.n..qu'nc' vith hb

to! th. !..t ol ht. tlt..

It 1. 4aa..t.d (1u.11 Aood t'ttD trtt

tt th. cd.pt, 
"t. th. flt. und'r cortrol o!

!ot?" 1. clollt !td.t.tooa' &d tf lt dn b'

d@a.tr.t.n !h.t !11 .ct10n. t't'! t'!' b"d

on d@ls.Im! d!6h lrd th't colc'pt'� tlra

th.r .holld b. no ot.8ivttr8' - rlil oo

DECISIOI{ I{AKIT€

C.!.r.11Y tt c.n b' ".@'d th't' 10 r

.ctul 4dt, bt tt. tb€ ' il'cltton h" &

b. q.t. th.re tllr b. . !6b'r of vGY

at.st.c.d P@pl. on th€ tc6' {ho 'te c'PlnL

ot -ld!s @nd .t.esrot!' 1t"' 6uld

t2 -  l0

lslud€ collt.rv uugert, !t!' h!D"br''

r..o. .tltton pdroinel' 't' Bd4'!' to

.v.ld dy Po..tbl. confltcc of optnlon' ('nd

!o ?t c€ r..pon.tblllty d"e tt tlFuld

propEly b.) r !u83..t.d Proc'il!!' tt outLtn'd:

tt. !.dor op6.tlou offtc't ot tha r1n'

o! gto!! of !ln.r .nd th. dua'r corc'rn'il

lhollit b. tn ! Po.ttton to so und69!@rd 'nd

1[.!Rt !h. .ttu.tton.t ft't h&tl'

th. !.t10d1. b.htnit thtt tlt

r. Th. ..nto! oP.r.llod !d elll 46tsllv

!. b!rd.n.d stth ! de1'to!' on'rout or

2. th. 4E!.! .h41d !' on' ol thot' tlrh

tntttat. lndl.ihr of th' 'cto'1

colflrrrr.tton of th. und'rlroun' srldnSt'

.n<t of th. dtr.ctLo! 'nd ttt'nali of tn'

v.rtd. .lr cuttot' (tttlina pePl' ttlr

t'd ot c.... ,h.r. th' tir' tr'tr e" not

uD-to_d.t. tn .U .ryGt'i 'uch ' 'l'f'ct

l.d to . ..rlou. .ttqlton tn o!' oln'

vrlh .pott.n @. erlq'tlot trobl-)'

3. loth e!..i.t!.d to 't@ld bv'

.oft1.ldt Pr.cttc.l 6Frt'G' '!d

L@l.ils. .ccur.t.lt to 'r"t' tn' ttu'

.t.t. of .f1.1r..

rt .hostd !. cloi t' d'rtod thrt'� ln

tb. dnlla contqt' 6. Sooil lool 't th'

!to!16 rtn t. hrtn hd!' ot t'l'9hon' o!

r.d1e cootrct tlth v.ttou' 6th'r oltlrtlt'

thc! th.s. 1. .nv d.!!" 'f rltL tdolv'il'

th.r. sy @t b. th. to! sch .dq!1cttlon

A! th. ttd. r.!c!' A't (I's'T' cd'h_

r.nt 1978) d tt !d!, th' tqaa"t'il !toc'do!'

dy Nt b. po..lbl.. lqt dl '6toi orftclrr'

vto d. phy.tc.Ilv ttt !h41il b€ tr'IGd

r6b.r. of . r.tc!. .tatlo!' '!d th6r' do

.r. st .hdi.d b. gtv.! t!t"l! Perit6 to

ut .ho!t tD.p€ctld. fl'nt'd !v ! l@ of

legul'�r t...uc r.!. lt tt bporttlt to ttr"'

tbt tla r1..ton of .uch ' t@ lhdlil b'

fo! !4odl.tde !urPo..t ody'

ttf, &..IM M tltle.m sE.ch, l.ntLnt, E dotron' 'i<l Flu In C@t MIG StnDotlm' M't t98l



C.E. IARTIX l t -  l l

Io .rtu. thrt ti. ..!tor o!.r.tton. rd

.holld r@t! .t th. control cotr. .t .11

it.. for d4.U dtr.ctla tt dt .Iny.

v.lld. ts. !..cue ola.n1..tlon..!. not

hlahly develop.d, 8nd .U .rtroprLt. b&i-up

t . . ! .  , l l l  b .  . ! l l .d  ou t  . .  !  ! . t t . !  o f  ro ! t t . . .

Con!€qu.nt loAtltlc!, contlol of nd. r.port.!.

md ap..t.to!i, .o{p.r.t!on rlth Dollc. .nd

.ob!l.nc. ..!vlc.., .tc., crtr r.U b. 1.tt to

oti.r coo.r.!! ...tor olftcnl..

At th. r1.l of b.tn8 pr..uptuou. - or

r.p.tMou. - 1r 1. or. .8/rtn !tr....d rh.t

rn.rd !.n'. llv.. .r. rt rt.L, th.!. 1. @

106 lor .ny .1..1.1on ac.rt . corr-t on .

coNotustox
Tho.. tn th. .ol ltnba lnrlu.rly Dt

v.ll qu..!ton th. hrlh of rh1. br1.l t.pc
on uedtrolt.d cdh{.tlon. ]|n ou..rion

could b. thrt th. g'@!d. tt cdr. .hdld b.

811 tl|oh ro .tt .n8.8.r1 ln ltnlt8.

ln rh. ft!.t t1&., tht. p.p.! s. ttrt.nd-

cd fo! youna ltltra .!atmq. .nd .tud6t..

Bqt .nto!rt.. .nd d!.c!..!on. dqrlna ll.

p!.t.r.tlon, r.d. 1r d1d.nt th.t th.r. t. .

.!8nlttc.nt n6bc ot p.opl..cruUy .n8.8..

ttr lttrtn8 rho .r. vr8u. .bat th. r4l !.cto!.

or .ontrol .. d!a!...rt.

A cout.ly uEa.i ro.l.t .t!r a! llta lat

of . hishly .onr1d or$ot..ttonr -lltal{

4ny f.c.r6 of !.chmlogy; h. crnllc Da rtaal.

.d to h.ve ae..il.d tmul.da. ol .11 ol ilrr,

Bot 1n th. !tt@!1om th.r h.v. b..n

dt6c!.red, the un ,ho h.! lh. d.r.ll

re.Don.lbtltty mrt b. very ct..t .bout .U

of th. t..t6t. thlt 80 lnto h& lrttDt.

- to rtrhdr.e r11 D.r.onnel fr6 tt'. ilt.

rh.n !h.r. 1. . D4.!re of doubt

dl.tln8i or to rdln .n.t c.dy out

rercu. o! r.c@.ty ot.r.do$ ..cqr. tn

ri. lnosleda. th.t no undu. d.$.. o!

d.!a.r 61.t..

RE ERENCES

Abdd.i. Iorth colll.ry, 1176. N.s.T.

Coulqy M.[g.r' a..ocl.tlon -

3Fpo.16 on l!tn. Ft!...

! .11 .y ,  J ,C.  |  19 t6 .  N.S.U.  Co l l t . ! y  XruS. r t

a..oct.tto! - sFpo.lu on uln !1r...

l l dd . t l  s r . ! .  ! t  . ,  1976.  x .s . r .  cou l . ry

It fl8.r.' A.@ct.tlon - 8y!0o.t6 o!

I .s . t r .  cddd. r t ,  1978.  N.8 . t .  I l l n  .  i . . cur

lct, 1925.. o..d.d. cov.ll@lt Prht.t,
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L2- 12

)i9.e!!:9!q
i ' . J . ( Ix l l { t , |ox t t ( ! i4south t . . ] r . . tDcPl i@nto fx .s f ,sDDot { (cos1&A111.do?. r . t i .@?w. l t i t . ) :

t t 1 G i . 1 R . . o u l c . . ) : t ! . U . ! t t ! l . p F s t t n s d o o . o l t t t . t n h s . t n s l v € i l t n t } . . C f t g t n l t

!ra@nt. A.tt!.tbn n t€@il 't one !t'ge to occsr !'gd'rrt rt N'!-

tetrtlo@ prlnclpl.. To th. cdtt'rv 'nd tor ! d'i' rblth tc tt't thev 'k"t oc$r!'il odr '

.urt th. conlrol .houlil b€ on th' trrf'cef,' holtdlv P'ltoa or on' sud'v d'lrt o! ' 9'!ur

hs .ndEd th. .!ar4nt put !!dMt th't d" n18ht th'! eEryon"" 't !h' !!b' {o'

tltttutl. by ..th8 .nd .cc.?ttna tn't !'D ot s&! tlro" clrc@t'o6! tt' cdttc'l flctoE

6! t.opl. vno tt k .!88.!t.d !t"l to ao 6d'F "P'!r to b' to Gt' !u!' th'r' 1t td6m tn

s!o6d lo! don't br. th. t@f ila' or tri' ch'rs€ 't th"urf"e not Gc6t'd1v th"'ntor

lm*tro. rt hs .1!o b..o tu!a"t'd bv blol'' Ihet' h'v' c'rtr'ttrlt b'tn th' crrclr

tnt.r.nc. rhrt rhlE .r. occdto$ rh.n tn. .t.6c.. dr.!' th' onlv 9'ot1' tn ' r'cq

..nlor thlns Bn .houla h' on tlr"!r!"'' 'ttutton th't coulit b' t'l'n 6d'!3!ound "!'

tto.. occ..to!. .houtd b. .11 th' tlE Eut tot'l 'tr'n8ei' to th' !tn' "il h'r" 'r

qu.lttodnS th.t, P.th.P. !t 'tuth'r qutlron' b"t' ! L! p!ett!E' rrtdr ' btt ol 'Dk' 'bout

'h.t tE th. occ..!od t"E th't th' t'tr1ot !tr'!8'!t to 'nv dn' 8't lott foudtn" Pl!n'

' r " r " e q " r l ' . d a t c o n t h . . u f . c . ? P . ! h . P . . I t 1 . v t t . l ' l t p o . . l b l . , t o h . v . . @ d . { t t h

. e c o n d q s l t t o n . h o u l d h . P u t . d . ! w l r d t h . t o c . l l . M 1 . d 9 . , p d t t . u l . l l ' . ! o f t i c t a l v t t h

..dor dntnS 8n... uid.!8!o6d th't @l]dnrt 1o"1 l@1"8' on th' lo! lto !o 't'tt fld

b€ .€.n .qullv bv . tr.lFd r"'{ t'o? 'clrtch 'o4on' 1tr chrtS' 1t n"d''l or lh'

.ur!.c.' 6oDdr {ttn to"l tdf il'! 'nd

C.H. rdrrt! (C.lt. ri.rtln 6 A.'oct't") ! mr p&l'r'61t 'n olftc!'l or th"1t' qnd'lsloqnd

...1or dn rtU ulttut.lv h.w D't or th' !'v 'nd 1t th' t'n1o! bloL' h'P!'o to b' th' onlv

tn .iy d&t.ton. diL .o th' '!8r4nt ln potnt l'Uot tlt! loc't Lno*l'dr' tll.t c'n to @lL!-

trc i. th.t h. 1. th. rn tho '6!tulrv 1' !to$d tilth th' t"cc t"!' 6'n' h' 'hosld b'

cn.!3.d ttth r.ltn! tn. d'ct'ton tt' thoolil' ln' '!''

tf h. 1. th. t.trto! dn .o.t h.' th' ':P'ttt6

.nd Ldl..l8p, 8.1n frd th't bv 8oln3 qi!'!_

SFsd .ni ......t!! th' 'ltqtto! tl lt tt '

c!tr1c.l .tt!.tton. tt t . odt rnt'red " '

po!.lbtllty, Nt thta tt 1. tuo""y tot htr

ro .t.y on the .!!f.c.. Th. 'l!c@tts" vill

dtct.t. th... thl!s!' In't t' b't!a t'id tn

.ll.ct t. tt.t lf th.r. !. &tth'!t h' 'hould

be lt .holld b. .t the ..'t ol op't't1o@'

Tlt !..e D!ry t1@t to&v ora'ntth3 luttet_

Lon. Th.re .r. ?1enty of offlcldt '[t1'bl'

co do tlre routtle ctror€. .ttoc1't'd stth r'ec!'

sd.. ln€ !4o!tant tnhB 1! to tee t!'t no

tq!tlt.! people a!. kuted' Th' t4ott'nt ttrtng

1r to .1.o u&e 5 J!d8.eit on {hat the ettEt-

to! t. - th6ther to.t.t or 8o' lt 1! G '141e

C.ll. IORT$I th.r. t! 'oo !ttd"i't'!d1nl

.tt.ttn8, . a.G!.l Ptlnclpl' tt rt't'd' 6t

.p..ittc cr.... svlo@lv th't ce b' '?'c1f1'

c r . .  i r . ! . .@o@ h$ lu l  8o t  to  t t "  !h " ' '

A!t.! . th1!! hx !..! 8otna tot ' ld to!E' '

Bood nrsb.r o! co4et.!t pcoPl' "' th'E; tn"

c@ fld .11 !.tt. of !h' ttrituttv 'nil tt 1'

lsltn8 th.t ?.o!1. do @D $d oltd "tlttrnd''

N. SIIEDDOX: Thcr. .t. .oEtlD' t@ rly - th't

16 tne odr.! .rtr.@.

c.U. tARTItr: Only 3E!.!'1 prlctple! c'n b'

.r.teil brt th. f.ct th.i tholl'l b' !!or8ht ort

h€!! t., "1. ttt. ftt contloU€il or @t" If It

ls codtil€teit to be ar @coltrolled sltqtlo!'

Tt Ari.. Lll,M,lll.e.m gdEn, la.nbB, E4h'ld 'nd f" ln Co'l Mtt'r 6tnt€lm' l',.v l99i



.nd .oG of th€ tr.lddt! of r.cdt yaE codd

6B .o d.ftcd, thd th.!. 1. @ !4.o! to t.

rhele ud tt t. @ Sood ..natna i@d ltE.

rft.r b.d. nrlr 1. th. .ltqcion tn.t.ra.tt

rt.n teople !i. tr.pp..l .n.l .t. t!.6 to b.

tr.pp.d .trd doe. @t .lt.r th. fsdart.l

.pte&h .d rtl. 1. tb. potnt thrt .hodd

.D4.. I. lt !...on.b!y..t. to rt.t th.n?

Doltna th. cour.. of tht. p.p.r . aqb.r of

qe.tto$ r.r. ..lca of r.rloo alnlq Fo9l.
md on.... tn tly1na to a.r to .o- of th...

!.opl., 1f .oDon. lhii up h th. rtddl. of

!h. ntght vrth !|4 of . d1...t.r, rt.t t. th.

flr.r c@.tlon to ..t, .na !h. obdoq o@ !.

.r. rh.!. ..y dn 1n616d .nd ri.r. .r th.y.

so!. ot th. .dr.!. rculd b. .u4r1.1nab.c.u.

people .r. aptnS to rltrt th. roco .t.tlon.n.l

ch. rtle brta.d..tc. .nd m on ltr tnoudt o!

rne poo! tlol.. tn th.E .nd !l .t tb.t tt4 .

cro.. ...tton h.d b..n q.l. ot th. p.o91. th.r.

1. M doutt th.t th..n v.i. sould h. th.! !01

v.r. *rcn8. lt 1r nudly .u8!..!.d rh.! i!.n

ond.tun.a!! ..y. th.t. v.. tu on. hsrt .nd

.relybody t. on th..urt.c., rh. Is.a.t .rn

l.! tr bum ot bld op 6il ao b.cr t b.il or

b.cl to ht. d!tr..t o .oDor .!ttt.t.d rtth.

SyEpo.ls .t th. Atlto! lLt.l 1t too rc.U.

J. c rrrR (n!tir.d tr.x. cnt.! hrtaat t al Lr.

.!d QqElo): o! r..dtna thl. t.D.r .itaatrrar

a.lt th.r M ol th... ftr.. vhtcn h.a L la

.e.1.d a th! 6urfic. occun.d l.hha aaalaa

.r.... ld t[! t. Soln8 to b. r lold .laLar!,

blt tt t. prolot.d b, F.cr!c.l .n.l t t olal aF

p.t1d... onc. .n .rs h.. b..n ...1.d D aFr-

!.n.oo eodqtto! ouaht to o.cur illii|i ll, lt

rh. po..tbll1tr o! .!ont.n@u corbutlon.rl.t.

rh.n pr..rur. ah.!b. .hodd b. .r.ct.d.na

t$d. c.n !. .utdrtc.lly contro11..l. fr1. l.

b...d on U.l. .;p.a16.., 1t su.ld b. tr..t?!-

uou to ..t !b.r tt l. 0o..1b1. to put t! h tc

Ao.t!di& Dr..dc. 1n vld ot th. sltttd. ol

.nt.14 vhtch otu .... on rlr. p!.ur lut 01....,

rlrouSh! .boold b. atEn t! Au.tr.lt. to th.

.ttltc.ttotr of pi...u. ch.!b.!. ln dtlftcllt

.ronr.n.ou codutlon .ro.. lh.r ,iU rc*

.nd th.r .n lot dtfllcdt to op.t.t.. ?.rh.D.

tht. 9I.. lt8ht .wl. . co@nt,

C.f,. uARTln: {h.n tb! .Ent t. q&nry tt do..

rct .ff.ct ttrt. .Dpro.ch. lut to d.ctd. rh.th.r

it t. lood uoa.unt o! hril ufl8.-nt? Il

cocld b. ..td th.t th. rn.a.hl 1. b.d tot .!ch

. po.trion ro t. .bl. to .!t..r to put tt crud.ly

.nd th.t {y !. .o. 6u!.1r th. fqnd.Dnt.l

qo..tton 1! .till th. .@r 1.nrt tt - l. th.

ftr. u&r cortrol o! Ft?
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