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Ct.n· tra.!.ninr, tl~thocls tlr:! b~sed 011 r..:o::i!iec Oi't:~:!t COJldition~n;"; 
t~c.!-:.ni~·.!~S (M l"l'OF•Or.J~d ~r r. S. ZHnccr) cou~lnd l.•Hh iopu::l fr.cr. . 
et~ • .:.lo:;ic~l < eec.olcgie".ll unc otr.et· ciolo~ic.tl <lit~c:it:line.;. 

- . 
~a h:!'t~ dcvil!t~d frc!.l thl": cl;£ssiczll. su.J E:C\T'.f.a~hr.t cir.:rH3~ie S!:in-
cc-r!a:l ar..d p::vlo\·iar: v.i.evs hccaune of ou':' rcc::~~~:~tio-;:. of th:. coe:-.·· 
pl~>: nature l!."j..:i ll!?Orta:lCC of the reln-;io:·c~!!.p be~""~e:. internal 
J:;i:.:4.og1cnl x:;cc;~~nisu.s a=1d extarnal envirc&!!'~-tnt~ ir..et;or.!l • . 'llc rc
copd.::c <.!ven the !;i~ple~t cond!tione.i l>•:!LUV.!.'.lr it: c,ct~lly a r.>"ra 
or l.c.~s Ctm?licr-ted b~b~!-Jrill ctc.:!.n C.t' ae~u.:, ac'!l. 

0\.:.r. ar.~ro::l::h to eittl!!.tion.!; .. . . . . . ---- ··· ~ . ... 1 it:: one o·f, en.~in~'1:-in~ 
~et:.i.t;r. r:lthcr tl'.U: l:t2.t;i~;t!cal. c~ci!:;cnt.:.l re!;earch. I:!c;.•c,t"il'rlUt:£ 
tend to be: of the go-no :;o cy;;f!, u:it:1 ir=1 ~t:b~·~ct.5 ~"l.d t:itl~ a 
au~ject: a.c!:in: as i~ cr-m eontrol. P.E;fiuit-:~:::..r.~~~ !o-r .iatc ar.c l.ept 
to 4 !li.r..i.o::uu cot::t~to&'l.!rnt.~ ,n, th at.,t;m:.rinr. G "et. ~io:1s vi tal to t!u• 
s;;.cc:Q:3:: of the missioa1. Cur cng:.!..necrin~ cc.'lsizn is '!:r...s,!c! on ~ro
gr::n :;o.::,la, our l;.no-;lr.u:lso of the anit:..-~lc. in (_ill~~tic-n, tl:e. ant!ei
patca ~~vi~cnr~r.tel ~ituation-. d~~rc~ of b~•a~~~ru! c~trcl rn
qu.ired, ct;dpct~ut nvc;~l.:.ble an:! cost cf tin~ fn-:::orG. 

The traiui~~ plau i!l tailorec!. to fit tha rcr.c.1.rcl::!nta cf the f:.n
gin~~ri~g des !~~. Critic~ as?~cer. or prob~,le probl~n nr~ns o! 
the pro::osr~d t~.hntrioru ehrln ar~ :.l.G!!rtt ·&..flcd <:tnd a'rC!r:.uc~ o£ P.p
l't'Os.ch on i.:."liti<!tel! i~tdiott.;:!i·. frcblu-~ ot a criti:.:;:l rutture 
ur~ tr; to at::ec!t on more t~as!t cne frcn~ ~:Lr:ult~::~cu:zlj. Tlie \!eta 
re:c;:xirc.:ent!l are !.=:eluded 1'..1 t..~o t-rcll.ninr: plon. 

Cur t.-:li:linz pla~ ahCI !<:eludes ·rr..ili!.<Jtonec l ·ut t~Hl cllcstvnas 
scldoa hnvc ~ates at~c:iu:::i. It: is Ji!f:I.r:ult to pr'!::dict tllt! 
:: tuild:tr:r, r.cte'' of bch:!?iors , tspr.ciall.:• tn,cr ti~c co~di:ion;:: o~ 
pcor cor:tl'Ol ~f r~n :T:f.ronJ::(.!:.tt\1 .ract~ .. r:.: 5ud, ~E ~.i~ht occcr ou:~Uc 
the la~crctory. '!'taininl is a f!ro;;::r. r;roc;>.$!> a.r..:! to pu!:h ah.::c::i 
c:t a iixcc! r,ch~c-alc \:i..titGut tiaii',to.ini"i\f: n !in~. ::.~h. .. wior~l basn 
i:o &01 u::r::it;~ pr.c!ctic~ c:.n~ c:o~.;.-:r; llmr:-tci.-::t di;;;;,"l.::·t~r • 
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D~ily trainir.g· p~o~ramo aro·conctruetcd for c~cl1 ani~al baaa~ oc 
hi~ t'tcvioa.a rccord-p~rticul:lrly the prc•;iouo dn:;• 's rl!e.nd, but 

_. · · · <tlso us :in;; the c~rlillr re:cords of ute o! pror.re:~s, 1rtc!.denec of 
rcgrcsGion, ha~lth conditions, etc' Occa3iounlly rcutine 6tcpo 
of prosrcss S11c:h as inercDcing re1ng~ a cc.rtain nl:t.:bcr of :~ards 
a~e Gaerifiecd for increased aec~racy c£ diseri~~n~tion, polish
!':\:; certain ckUlec! tcrr..innl bch~.v1ors ~ corrr;e:1n~ or e>:tin~uish• 
ing ptoblc~ behQviora o~d ~1e lik~. 

Ver; little quantitnciv<! or qunlita.ti'\'C c:tperi::~ontol c-ridcnco 
e.!:i.scs on lonz chaL"\E: of behavior auch &!> arc involved in the 
present projact. rnere a~e little data &vcil~l~ on cxtenoibil· 
it"J of' E:econdary reinfCirc~~nt O\'Ct a '. ton~ tine pcdot!!\ o£ high 
effort tnsk3. nie cvi<!ence cvc!lc:.le notr, ho•1e;vcr Dlic,ht it 
csy be, r.ugt form the ba.sis of our pr~cr!t desisn ~d '-iC DUSt 

eather the necessary data for future en~ine~ring d~~i~ns. In 
viC\7 of the fiaucity of pertinent evida::.c? a car7ain ar.ount .. of 
c>.zt, sllll, evcluaticn and edccc;ted gcP.s:r-~ror~ must be used i::l 
j~dcing hem far o!li:;-.alo can be ct=et~ed el!ch day, vhen ne~~ 
st~ul~~ si~~tions cnn be introduced ~~d when b~havlorcl 1L~ 
can ce dropped \lithout <!isruptinr, the lihole chain. 

~tCUICS:. 

t:·ro~ Sept~~er t.'lrouzh Dec~er of 1967, ye t!rul.l.7::ad th~ prosrnu 
gonls a~d ~quir~ents. 

The coals w~r~ to set the vch.{clc t:o e rel!lota point ru;d b~cl;. a
gain. A aic:ple tcminal bcl1avior tr_."\y b~ re':iuired. 'nte gui4cmcc 
<>1~ tf:l'l vr.1st utilize the capabilities of a.• r. F Lin.":. 

li: our annlycis • t!-TCI areas see::!:.ed to be ••o::~: critical and in nc~d 
of inves~igation, dc·1clo;:m~nt: and s~lc:ctio-.:1 o£ guidc!lce Otcthod3 
and establic!1ins a 1!1&.'"<1::~ ra:~ge capabillt:y. ' 

We ~reposed sevc~al 2??roaches to the ~uic~ccc p=o~lel!l, one of 
\fh!c.'l va~ not directly coc?&tihla l>:!.th the R r Li~;. ~!c propoGed 
to assess the cfficac-:t of contir..'I.:OU!l inzorcation inpt;t syo:;tei.;s 
~1d inte;7.1:Lt:ant infott.:ltion inputs c;y:.tel!:a a-> -:.'ell o.~ co~pt're 
po~iti-v<! infor...:~..:ion Cj"Gtacu: v:!.th n~Ja!!:;~ :inforr;lOlti~n $73t·~ilS. 
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Once the syatem(s) of choice h~d il4::cn selected. ·"c proros~c! to 
:~tt~r data On ransc e:~t~nsion. \·:e ~Crt! ir.t(:tC~tOd i~: .biologi
C\11 !"'r.tors t:uch 2s :tttc~tion r.pan. physical endurance, totnl 
rmtr.e aud e!fcct of ci:!.fferl'nt reinforcement sc:hcJulc~. 

Once t7C had a cufficicnt a..-,cunt of d~te1 to uup1,crt that the sys·• 
t~r.a coul:l p-Jr;dl:ly achi'!ve the. ci~r.ir~d rOL-tg'."! ,,.,o rroptlccd to 
lnc:;,rpo:-atc . J 1,cr.a...,!or!: 1.1nd t.l.t tct~~t to u-
el.ic·.rc max!ouo ren~c. Included at this t:J.nc also ~oulJ he tho 
::yst:ar.s iritc~ra!:ion ~sr.ccts. 

Tile trninins protocol 1nvolvas syste~tic~lly increasing the 
coi!tplcxity and skill level of the anill'.al r~sp:)OlSeG un<lcr the 
conditions of an eY.pending and frequently chanGinl ~nviro~nt. 

ne conditioned t11e ani.'l'..:tls to sc:treh for tilt:C~tE h.-td reGpond to ~·· · 
the t.:1rsata one!! they fOL>nd the!!l. !.;'e supplied auditory cua.G to 
the anilmls to cU.d ther.1 in; their sea.rch for targets. He also 
s.ttel!%!>ted t 'o train an ani.Qal l.ri.thcut tho usc o! t.nrgats but the 
results in co~p:!rison to ·thll t.arect situation \7erc poor • .. . 

TI-:.e nuditcry cu~s uerc a continuous signal ~1!len tt.9 nnil:!nl '""s 
ha:1ding towards the proper target~ 4 si~nnl ;cennir.~ turn to the 
lef: (t3rr,ct on left) ~nd a siznal ~zning t~rn r!~bt (target on 
ri:;ht). Titese si&nols \:ere used in ciffert.nt co::.1 .. -tn~ticn for 
different .::mi.1Ulls depending or. the p~rticular ~pprcach ir. train·· 
in~. Tne bc.sic al)pro.:!c:hes · ~~e1.·e: Cn ccur!le 

Lc!:t/t.itht 
On cour::ie··Left/::i~ht 

tfncther the guid.mce signals ~-~re cont1n""ous or intf;rr::i:tomt wa~ 
another vari&.ble in cur tr<linin~ ~c:he~r.e. 

The. i.'litial tr:1ining is e.ccorr,plishcd tdtlt the relatively f.ite:-ile 
ccnfines of a srJ.all J pen-essentielly n.-.,. ov~rsiz~d 
skinner box! 

();}ce the ~~haYior ,.,.as established in !:he srenll t'en 'We r.ove;:d to e 
lcrs&r p~n with a ~~re complex env1rcncent and ~lso iutro~ucQd 
gate: training and ~:ore extansiva handling proc~ciures. 

By thi~ t.t~thod of cootiml.:ll cuvirom~ar~tal nnd bchtwiortl e:>~:pansicn 
'-!e reo\•<!d the anir.:alc outsi<le the ~or:\)Cu!lJs. 
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'Zhe: <iatr. i\.~r.·t f.1•rin.~ nor.r. oi tr,r! trn.~nin~ tlr:ti'S~icm, "<'!re uu.:::•,:ra o! 
trial~, poeit'Lcac c.r.'1 :r:lnz.·:!: o! tcre.:cct ~.c.-:o .. ::wr. of .. ~nrrce~~~:oic~c. 
c.:-.·.ri~om:rt:~:ttor.l f~ctor~ · \r.n-! 

. o.'?c:;c;,i<,t&.Cll;; ti~t~ p~~ trlal . ...., 
J. :lU:~zc.: c: cout':e c:~T.!'cct~c:.l!l :mc,:::cct ii1i'orto.:1tly u.l at 

~l tj.ll'~!i, ra l!cta11e::1 rl!c:r.,rJ of ucha?~ L(J:<\1 c:~la:~?.rntionz • 

.. 


