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The purpose of this thesis was . to determine whether or'

-

i visual propertiea of foad . Prior research has shown tha.t

‘”other speciee will learn: ‘to avoid a "Food' the inges tion of .

checker was paired wi th- sickness. produced @101 injection, .

.«

f which hae been paired wi,th sicknens. This thesis attempted
'l -

to expand these results, first by demonatra.ting the pheno—

menon in the pigeon. -and then,\'by util:l.zing viaual cuee ‘C" b

priesent at ingestion Ibut not physically part of zhe food

a

and b}r testing to. eee & the aversion formed to t:hese _:",, »_

ca

visual cues would generalize to ol:h.er focd—related behavibura

In the first study, pigeons consumed pigeon c.heckere

coloured either red or green._'- Ingesficn of .one- colour of

while ingesticn of the other checker,s produced no negative conse- B

quences. In a choice test between the two types of checkers, '

_ the pigeons ltls;i:;r:cl:).gl;,r preferred the previously safe checkers.

‘*'l-_ In each ‘of the cecond third end four’th experi%ente, 3
pigecms were trained tc -eat: uncoloured pigeon checkera :I:'rcm

a white-illuminatad food magazine in an operant chamber. )
Qn the conditioning day the maga.zine was illuminated with -
red light and following consumption, half the birds were 4

injected with LiCl and half were i:nj ected with phyaiological
I

‘ _-" Baline, an inert subatanee, After one such red illuminated ._

) conditioning seaaion a aignificant‘ prcportion of the LJ.Cl

: injected birdc cubeequentl}r decreased conaumption of red.-
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y- e .
.: -1 g ta:l.'ned or, incz"éased lshe{r r.:onsu:nptiun of :‘ed—il‘lmninat:ed
. ! - checkers ( The averaion to red illuminated checkcrs grew L
) y _at:ronger as a. functié'n of red-illum’lnated cunaumption- ‘
.::i" "-."siclmess pairings in- the LiCl in_‘]ected birdaj, reaching I
s almoat total suppression of red illminated “consmnption .
& ] b, o g L
= _ -after two such pairings ;, . N
e COnditicning o:E the red—illumination consmption TR
N ) 4 aversim was 'fpllowed in Expariment:s 3 and lr by an auto- ; '; . .'_ ]
) 1 7 . _'shaping procedure. L In Experiment 3 the key 1:lght to '
L o " which autoshaping occurred was either red or. green and the o g
AR TR e ; AR
. .‘; . -prediction was that hhe b:ers which were ‘averse to. red- SR A 1
Lo -"‘.--illuminatim in the mgazine would be slcrwer “to autoahape y R l J
. to .the' red key than those preaented with a green ke ‘3 q T
' -autoshaped responding which rasulted was’ so erratic that 3 e
" it was impoasible to ver:'.fy thia predictian In Exper:l.ment_
. c . .3
&, autnshaping te allow key—light was follo?w’ed by cundi-__:'
L 't:ioned auppression testing using eit:her red or 5re.°.n key— o ' :
\].:Lghts on diacEete trials. Again the level of autoshaped : ,:' :
f A - te
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L8 3 food eversions :I.n pig;eons
: ) 'occurs whe.n inge.stion of a subst:ance liquid or solid' ia .:‘
:" -'followed by sick‘ness. :

: 'avoidance of - the swbs tance on subaequem:. ,presentations In .

i this study two specific questions were asked. ? ;First, could

“ 1e arning?

i '-ness affect other food—related behavloura? -':'-.'.' j_; : £ '.- . E

: ‘aParked b}? the work of Garcia end Koel’ling (1966) They k% o i

._“-'gave rats eaccharin water under conditione such that each ' =~ . 3
o S lick produced visual and auditory stimuli (bright-noisy . TR

:.'_water)

. _foot shock or. sickness

lbeen sick avoided only the flavoured wat:er and the animala
[ ?'." wh.:l.ch had been shocked avnided only the bright-noisy wate,r B
‘The fiavour of the water becsme aversive only wlfen associated. :
" ‘with illness and was n _.aversive when paired with shock @
. Ak mese_resuit_s ed to the poatulatchon often termed o
it -v,.st:l.mulus relevance (Caprett:a, 1961) tha.t the-. associative
W strength of a cue may depend :m t.he nature of t:he Consequence :”' -

o as ere light (a:n external stimulus) and foot shock (sn ;‘..'. K i f"
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The purpoao;of this thesis was to study conditioned Jiki -_-7“

A conditioned food avera :I.on

The resultant 1ea‘rned behaviour ia - ,l

the pigecm. employ visual cues in conditi.oned_food aversion

Seoond could a visual cue asaociated with sick- 3

Inte.rest in the effectiveness of different stimulu.s ’ - i

€ -1

'modalities in mediating conditioned aversion 1eeming waa ';.-f ,'

'I.ngest:l.on was paired wit.h -one. of two consequencea e o

When tes ted the an:l.mals which had

‘That is, taste (an intema.l stimulus) and sicknesa (an

intemal consequence) are readily associated with ona anothe.r-;_:v_','_-
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- il *
cuef They gave rata and quail a blue aour (HCl) water ¥ - N

- & traet the quai,l demone trated avera:l.ons l:o the colour but .

: 3 not to the soui' component. a.lsthough they could :Eorm taete

wlth illness proved to be too simpliatic. Wil&oxon, _Dragoin
. and K.ral (19715 shpwed that bobwhite quei]. but not—"rats,

could form averaions to the colour of»w&ter ' an external

aolution paired with inject:!.on of cyclopﬁosphamide The:,r
founc-l that: the ro,te showed aversions to t:he sour component &

- -

' but not: to the colour component of thessolution. In c:on-’ 'R '

) aversions when no colour wae present Thue the vlsual
cue: appeared to overshadow the taate cue’ for quail ) _.{, "

‘ Other studies have demonsl:rated the effect:l.ve \Jse of
-vlsual cuee in &vereion 1eam:lng by guinea pigs (Braveuzan,
1974) monkeya (Gorry & Ober, 19?1) . gerter snakea (Burghardd:,
Wilcoxon & Czaplicki 19?3), oodfieh (Mackay, 19?4 and 19?7) .
arld rata (Revusky & Parker,ml‘)?& R:I.ley, Note 1) Further

Taukulia (1974‘5 ‘has. demonstrated the use o:E olfactofy ‘aues k ‘J
o 1n I:he fomatlon of conditioned aversionl :’r_n ral:s e Bk
In l:he. interest of axtending the generality of. aver- ,,_‘3.
sions l:o the v'laual propertiea of :Eood subatancea, ’or A

4 2 a.
e

"."2'*","“‘.',._. i a— e gmasapet o e o e ‘ “""'“’""""‘m”m"”ﬂ:f‘_
b e L W TR T
: external conseqoence) External internal associati.ons it _'f‘j',: ) ‘. PO
however would be diffi.cult to form (Garcia & Ervin, 1968 ) "‘ :
e £. Revueky, 1971) Caprel:ta (1961) has stated ‘the’ poatu—. » ' -:_5:-_’ jll. 1
1ation more broadly, auggesting that oerta:ln aesociations 5 I
‘ g are formed more easily 1if the stlmull are peroeived &H e
belonging together.—__':“?‘;"'t_‘.‘- G X , o5 ‘
o -.‘";" _The ccmeluﬂion that only tastes are readtﬁty‘zrﬂ‘d‘ci'ated 7
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\ e ' '-'»"'vibuél’ly-baoeﬂ' 'averéious the initial 1aaue addressed :I.n e
' this theaia was whethet pr not pigeons ~could form visually- ‘-

. based aversiona The use of v:l.aual cues by pigeona in -
diecriminacionr 1eam:lng (Jenkins & Sainsbury, 1969) for "
b example, suggeated the possibilityl that viaual cuee might
: effectively mediate food ewrsion learn:lng Accord:lngl-y,

i Experiments 1 and 2 were conducted to determine the efficac}r
r{ . of vieual tuss 1n t:he conditioned« faod aversion learning

paradigm with " pigeons ;j % o :, L ,

e, - J.ngested subs!:ance itself were conditibned to siclcness i.n ':," .
| That ia th,e viaual J—

three of I:he etudi.ee mentioned above

. cues were extemal to. l:he fpod ituelf Revusky and Parker
(19?6) » using.rats, demonstrat:ed an averaion t:o the drinking

. ‘8 co-ntainer when dri.nk:lng from t:hat conteiner had been pa:l.red

\several times with toxicos:ls. Hackay (19?7) ahorwed t:hat

' codfi.sh given experience with t:wo visuall}f distincti.w B
ma,nipulanda, formed an aversion to: the manipulandmn which

delive‘red to:d.ooaia ralated food Finally, Riley (Note 1)

Vieuﬂ cues aﬁsing from somthing other than the .

,,,,,

) .
N -

1 demonstrated that certa:l.n ardas of an open field wefe awided l E
* _“ (or more specifically, eatix;g in tho-e areee was avoided) '
b L when eating :!_n that area had been followed by tox:l.oouis _
11.’:‘;' ,e | The above stud:l.es demonstrate that stimuli correlated
k ¥ with ccnamuption but not pnrt of the " food :I.fse].f‘ émay
' . g themaelves become eversive ifr follcwed by i.llness It seema J
: E - B ) l:lkely these reaults were due to highermrder conditioning ‘
5 P - 5 ol G B e £og.
.:2..' L{:— adieple. F E..bi;'
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‘. 1f so :|.t seems l:l.lcely also - that generallzation should

occu’r l:o sl:imuli simlar to thoae :l.n‘trl.ns:l.c in, the food
$ o

. -itself . such as the: colour of ‘the food. 'Ihat 19 an )

;-. avers:r.on to coloured food lm.ght generalize t:e colours not

) obta:.ned were 1nd1|yldually housed w:l.th free access to -

present in the food 1tself Experments ‘3 and 4 were

per;gormed to explore th:.s hypbthes:ts. < e, N
IE r/'"- . Ny . ’ . . \ .

:-' L . g i = ,". -t EXPERIPENT . 1 -"‘- 4

Sﬁbj{ects Te’n exper:umentally na:.ve homing p:.geona ’ ,locelly

o &z

water throughout the exper:.ment . W s 3 ."'

o
B

Aggeretus The home cage, constructed of wire - fenc:l.ng, hed
approximat:e di‘ﬂ:ensions of 50 cm by 50 cm 'by 40 cm White

plastic food cups were attached t:o the front of the cage

Q "\
approximately 10 cﬁ:’on eithe;: 3ide of the clea'r plas tic v

water cup. Food was: coloured- by brief- soaking (30 aeconds)
4 1n coloured water (ratio I 1 water to Schwartz s food dye) ,

p Pro'cedure-’ In Stuge I, °unt!reated Purina pigeon checkers

A

‘were. presented in both food cups on a 3’5 min/ZA hr schedule
for 10 days.. Daily consumption from each food cup was

recorded . Stage 2. dlffex:ed only in thet the checkers were

L -"'coloured -ag fol]sows. For Group Green (n = 6) the food cups
' oontained 1ime green checkers on Day 11 blue checkers on
'Day 12 red pheckers an Day 13 endo dark- green checkers on
Day 14 the conditioning ctay dfor Group Red (n 4) the
A5 5 )‘ . .L}‘f'.. - £ s W
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checkers on Days 11- 14 were coloured blue, lime -green,

- -

dark green "and red on the . conditioning day While Group
Re_/i\nitially contained 6 pigeona, 2 birde died prior to

performance test:.ng Th:Ls procedure allowed the bll‘d.S to

adapt to eating coloured food. - .*‘.'; D o
L ..

o

A daily change of food colom: was . g:.ven to habituate
r.he strong neophobia displayed on the 1nit1al coloured-food

d ay.. It was des:.rable that conalmption on the f:.nal two

E coloured food days (Deya 13 and 14) be equlvalent to one,

another (demonatrating no: natural colour );yreferénce) and

that the coloura be smovel .

Iu:n:l‘ed:l.atel}r follcrm.ng food preaentat:.on oh Day ll+ all

_ birds were. 1nJected intraperltoneally with 0. 3 H‘LlCl l 5 :

percent of hody weight T R .
: "
On Day 15 the birds were given a 15 min pr'éaentation

of untreated pigeon checkers 1n both food cups and conaump—

. ,-.71'

t:|.on data ‘was co.llected 'Ihey were then given free access
) untreated checkers for 24 hrs.; The ‘birds were then
returned to the 15, mn/ZQ hrx schedule for the rema:l.nder of
the experiment Tlie food p'resented pn Day 17 waa untreated.
~On Day 18 preference teating wae begun 0f the two

food gupa presented 'to the blrds, orie contained the pre- .

viouwsly. aafe food (that consumed on’ Day 13) and the other

the to:u.coais related food (that conam'ued on Day 14) Amo_ t

X

of each food consumed w;as reeorded Preference teati:ng was.

cmtiWor a total of 10 days. The safe and toxicosis .

‘ related fooda were alterneted from side 1:0 side between daya..
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Displayed in Figures la end lb are the meen amounts

consumed and the standard dev:.etlons on each dey for Groups

‘. - " Green end Red respectively. It ‘can be seen that during

_ of untreated checkers each day. On 'Day 11 when coloured

"food wes presented for the first tlme consumptlon dropped

to less than half the normal amount in each group A | =t test-

..ﬁ'

comparing eonsumption on Days 10 and ll ‘gave t(5) = 2. 83

.leVels or above end remained there for subsequent coloured :

\

'y food deye. A comparison of cons'l.nnption deta for Days 10 and
12 shOWed no significant difference fOr each group. ‘ '

Presumably the sharp decl1ne in consumpt:.on shown 1n~

¢

- F‘lgures ls end lb on Dsy ll reflects neophoble or a novelty
.effect to the. presence of coloured food.' The repid recovery
‘_on Dey 12 co.uld reflect the weekening of this effect but

' more likely 1s the result of incressed hunger Conslmption

e

:levels pn each of’ Days 13 and 14 however, reflect weakened
5
neophobla. '

- The decreesed consumption on Dey 15 reflects the effects

of sickness. ‘I'here was no measure for Day 16.‘ By Dey 17
g oonsumptzl.on had returrred to or was- ebove pre-inject:l.on levels
On Day 18 the first preference teet both groups

s T decreesed;their totel consumption (red and green food) but

,_Stege 1 both groups consumed epproximtely bhe s ame amount ‘. o

RN .

- R

2 E“Z 05 for: Group Creen and t(3) l& 52 p( 05 for Group “

C Red; Consumption returned on the following day to baseline .:

vy =
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Mean amount of Food consumed by Groups GrEen

(laf and Red (lb) over each d&y of Experiment 1
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was offered and the data reflects total consumption.
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the decreaee from Dajgr 1& coneumption levele wee not eteti-

stically significant ‘This decrease could be the result: of

a generalized averaion torrcoloured food or elternetively, :

R aight of the aversive food might have ‘de_preseed overall

over Bubsequent daye.. An equally valid interpretetion of

‘this’ effect as seen in Figure 1‘b would be-a decreased depri--

vation Ievel as e result of the high conamnption level on

F:l.gure 2 showa the mean prefererrce ratio for each group

during Days 18 th:rough 2? Individual preference ratioe were

calculated for each da.y by dividing tox:Lcoaie rel‘ated focd '

consumption by the total of toxicoeie—releted food ‘plus aafe |

food consumption for each bird The low ratios in eech group

reflect a strong preference for the eafe food a ratio of

_consumption. Cleerly, any suqh effects dropped out. repidly

0 50 would reflect no preference. A Wilcoxon matched—pairs

signed—renke test comparing amount consumed of each type of’-
food fo‘r each bird yielded Wo‘bs (10') gl D p_( 005 for all' . ]
but Day 9, 1n-afhen Wo‘ba (lO) = 1; p_< 005-; Thue it ia clear o

‘ th&lé'L the p;l.geons formed strong averaions to the food peired

with' LiCl inJection and thet the effect persisted throughout

. the- entire test period 'I‘hat is, there is: 1ittle evidence '

; of extinction in Figure 2

_While. parametric w0rk with the dyea used hes shown

-, that 'the aversion wds visually guided and not mediated by

' them to be tasteless in guine.e pigs (Bravemen 197&) . eimilar

work__has_ Tiot been condu.c,ted ,with. the pigeon. - The suggeption N

ey
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Mean preference ratio in Experi.ment 1 for

The preference ra.tio was calculated by div:i.ding
tom.cosis related food consumption by total

(toxicos:l.s related plu.s safe) food consmnption
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l.;&.;"ﬁ = been even lower had euch quanitification been possrble

L e
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: taste cen be supported by some behavioural observations

'_JInvboth groups,_during the initiel presentation ef both . _
leafe and toxicoeie related foods. the bifﬁs approached both "

food cups but would eat only from the cup which contained

(although approached) by 3 of the 10 birds, and a further 4 j: .

birds pedked at but dld not consume the toxicosis related

"fdod For the 4 birds which pecked but did not consume,' :
‘as. with the remaining 3 birds whioh consumed minimal amounte."
-fit wes not possrble to quantify the spillage which occured

'It should be- clear that the preference ratioe would heve

~jo-1 . ) “'_ - i' ~ * k% ;:_H

the safe food The toxicoais-related food wes 1eft untouchedf{.

3 . .r .

s

£ E\xpemmu'r . A e K A

. .
s |.

Several questione were left unanawered by Experiment 1
:i While there was evidence that the obeerved aversion was not

mediated‘by taste cues, one coqld not exclude the poesibility

"+ that odour cues hed been employed by the birds to, diacrimin—H e

ate . ‘the eafe end toxicosis related foode " Food dyee, while

‘very low in voletility and thue odourleae to humena (Stein,

J\\q —Note 2) might well offer the pigeon olfactory cues whidh

.z-could'be confounded with the visuel cues, preeent Th“B' it'. ;

:wae desirable to employ a technique thet eliminated ‘the use

. of any cups . other then visual cues . o

0

-jf“ -~ A second deairable refinement was the addition of a-

.

'f_group of birds which received physiologicel eeline eolution

e - . o

8 5 injeotions 1n place of the LdCl injections.' Work with other <
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% h‘»species ha \made it clear that the LiCl drug effect snd . R

'{E_',:;' | T not’ artifacts of the injection procedure itself leads to
. ) o .
. aversion formation (Revusky & Garcia, 1970) It seemeda ' B R
.desirable nevertheless to replicate these findings with - {_ L 'ﬁ

. .the pigeon. 1

b ) ' 3 ' o -
Finally, in eating from the foodcups in Experiment 1 : .

Y L EEL R

" the birds spilled some of the food It seemed desirsble to -

attempt to ndnimize this occurrence 8o that consumption 7| e - bjf

datg could be.unequivocally interpreted _’ Ib i

The operant ‘chamber seemed to offer a practical Neans -_'H -

' - of-approaching these problems The fbod magazine offers : a "‘;~

i\ ? oL little opportunity for- food spillage and visual cues could B ; -
. 'jbe varied by changing the illuminetion of the food Thus. . fi ‘}
“the gagdazine light could be coloured which in turn would - * .
I:"g' o I'colour the food present in the magazine-' Any odour or taste ‘ |
h :cues affbrded‘by the food.would be rendered irrelevant in o
: I" - that they would be common' to ell magazine 1ight colour ) k?’~ - ‘.
.“::‘ﬁ o ;‘ .combinetions. E' “_' e . _Lf“::. .-" - " o 11 B _'m:-” | .

Successful conditioned aversions to colour—illuminated

f&pd would_he ofuinterest for tuo reasone. First the
control of'oifactory stimuli has been mentionedi” Colour,
ii' | j. houeper, is a widely used stimulus'in many:operant‘proceduree. | v
Studies of transfer of control by colour atimuli associated
3 o .with conditioned aversions ‘could be wost useful, both in
. exploring the conditioned aversion phenomenon (for example,
T :_generalizations but’ perhaps also in studying stimnlus stimulus,:‘

A :.; stimulus- reinforcer relaf.ionshipB (for example BUtUEhaRtnB)
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: Experiment 2 ‘I:hen, was aimilar dto Experiment .1 but was '
) conducted _in an operant! cha.mber with illumineted as. opposed
_In addition

e

c ,' to dyed food

. "Hethod 5 - -
Sublects.

were individuelly housed with free access to water through-

.out the experiment RS T DT ’ . R
" Apparatus Three Golhinime anslls an:.mal operant . chambera

were emp loyed

inmediately ove' the food magazine ' Light in the magazine

LS

could be changed from white to. red by the insertion of a:
T sheet of red theatrical gel plaatic (L. e., as used in spot-'
lights) 'qe‘ﬁfeen the . magazine 1ight end the top of the

nﬁagazine opening 'I'h-roughout all phases of the experiment

level of bemeen 80 percent and 85 percent -of their free-

feeding weights, & Each ‘bird

gazine training was begun
. : was - placed in’ the chamber with the magezine raised and

illuminated with white light After 20 eecon&s of eating.

J

'
A

at "Th- ‘th magazlne was lowered and prelented 15 t:.mea at 30 aecond

intervala The first t.:hree of these preaentatione lasted

R & sl \tmtil the bird had eatén for 10 secondﬂ The subaequent £

12 presentationa lasted 5 seconde.-

0

a saline control group was employed

Seventeen naive, locally-obtained homing pigeone

Each chamber eontained a single response key %

' i :'_ R Purina pigeon checkers were employed o : PR
S E Procedure. After all birds reached th food deprivation :

i . . '.-" | = ' The following day baeeline recording was beg'un During .

t’his phaee a daily seesion canais ted of 30 - second magazine

. . ]
ML " ._-____.,_._.,.‘..,_,,‘..‘..._.....-‘-.-... —— e

‘.;',:. - ' . a

"o, -



_‘each bird was allowed d total of 2.5 minutes access - to food
g _'" B in a 10 minut:e session Hagain‘Ze illtmlination was with
- ) _ white light Amount consumed (in grams) was recorded for W,

each .bird at the et et each session Auditory masking was

PR - r_.,.- ‘e

3.'f:“accomplished through presentation of: white,noise ﬁhroughout

Ce ' ”—--/the session, and the chamber was illuminated by a whil:e
house -light. - _' & e \_
'_‘il- The number of sessions of baseline recording‘was veried

“

between birds to examine the possible effects of. length of

presentations on a fixed-time 20-second schedule. 'l‘hus', L -_° .

2 - .
t f J

© : pre= canditioﬁlng experience As no difference resulted from

celt

} ..~ this" experience the data for all birds have been dieplayed

together. Nine birds recei'ved -eig,ht seasions Seven birds ‘
.'34- received six sessions in the chamber and’ one 2. 5 mlnute
; B i ood presentation in the home cage (whet would hsve been
LT I T:ession five was missed becsuse of experimenter illness)

One bird received four baseline sessions

+

- ._ Aversion training was begun the dey following the final '
= baseline recording session. The session was" conducted as in

"y o .; i baseline re_cording but the magazine was illuminated with red

.'. Inmediately following the session birds were assigned to

"

‘ of body- weight ' Group Ssl = 7) was injecr.ed intrsperi-—
L Ly toneally with PhYSi*)lOgical seline 1 5 percent of: body

)
kAt

was. :Lnjected :Lntraper:l.toneslly with 0 3 M 1icl, 1 5 percent el

T\.j. kN

B 4

1ight As for baseline sessions, amount consumed was’ recorded_ g:,:"

. :,'_ ‘one . of t:wo groups and treated as follows- Group LiCl (n = 10) ‘

-_ weight e IAssignment to these groups was based on. the criterion )

. . i R
. g 4 . .
. N . .. ., *‘ h - v ) .y,
‘4‘5'_\.;:3‘-{;&-‘-‘- el g, A T 8 T e . ;
oy i koo RS . s g . = -

e s s
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visuslly observed thst the‘birds'in Group LiCl'consumef-

Tt lesst some -food on a ‘minimm of five of the fiﬁéx_is.%,-

J

magazine presentations.'

On the following day birds were given 2 5 minutes :

L4

' access to food in the home csge. The next day the recovery

session was conducted in the test chamber with food illu-u

-

minsted by white light This session wes identicsl in s11

L

respects to those conducted during baseline recording. Forj'

B i. those birds whiqh evidenced recovery (1. e., consumed &n

Y smount equsl to or in.excess;of thst consumed during bsse-'n- ."

g line recording), the next dsy oonsisted of a second red-

illuminated aversion trsining session InJections were esj'

before._ Howeger only those birds which ate from the

from the msgeztne nio- injection was given Those birds

._F- e 8 which did not evidence recovery during the first recovery

= session were;given subsequenp recovery sessions until con—-'

sumption returned to normsl At that time the second
sversion training session wss conducted

_I"

”Tne,second ‘aversion training session was. followed by

msgszine were injected For those birds which di&)not eat\

2
—

- :

L S

the seme

“‘that both the first snd second post- inJection sessions were

conducted in%the opersnt chsmber. The procedure was continued 4

recovery procedure as. the first with the exception

; EI LS & - . : 5
e - 2 o . . L w0 . - 3 a0 . . .
. W E P - e - . o N 20 3
s < 2 50 u - S * . . e A .
PRI z o . v e 1 * . .
i i . -y S L 3 . E . o 5 .
o o 0O g O Lo S o sl . N % ]

= T g e A = et e

d-‘” '

‘@,' treining wes“identical in’ esch;session and the recovery

procedures for the lsst three sessions were identicsl

e

&' O for a’ total of four sversion trsining sessions Ayersion'_

I . .
W e o Ty b -
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A All birds began eating reliably from the food magazine
) :.,'- o by the end of the 15 trial Auagazine sessian 'As noted
; gy above. the nmnber of baseline sessions varied between birds. :
‘_.: Thus while Figu:r:e 3 displeys the mean amount conaumed for
s . .each group cwer each day of baaeline recording. the numbei:
i of birds contrihuting t:o each point ia variable and not:ed' e e
. ‘..'above each 'point. it can be seen that cdmparable amomts r -:f:..: PR
' S ~-"‘were eonaumed in each aeasion For Group L:I.Cl the mean wol 2
) g, ¥ 2 g o
- & over l}he fir;al fou:r: baseline sessions wes 20 3 g and the 3
R range wasjll to 33 g For Qroup Sal t:he mearl o;!er the S
o \ : P e final four: sg{aiong was 18:9 g and the range waa 10. to 33 g .
N T My Thus the groups did not: difffer during the \beseline phaee B \-":‘ s
‘ L .of the experiment “ £ > ._' "-_ S , g
ot - "Also apparent in Figure 3 is a aubstantial drop in - - _"ﬂ.-.-.‘
a conamption on ‘Day 9 when t,he food in the magazine was h e o

'illuminated by red light; fof ‘the first» t:lme. s After com-_ v

| bining the two 3roups, a t-eeec comparing I:he :E’in 1 white-

H _.‘illuminated aessian consmption vith consmption on Pay 9 -':'-"',',.. -
.'gave £(16) - ‘4 72 p_ < 001 This dep!‘»ﬂm fin con*-u ;

S "_'-'smnption of red- illmineted food replicatee the finding of A ; ;
. : .‘.'-l{""a neophobia or novelty effect seen in Experiment i 'I‘hat F A
is, the 'preaence of red illmninetion :l.n the magazine was’ ‘. :
.:'sufficiem: on its inil:iel presentation t,o depreas conaump: By " "
¥ - tion for both groups. P IR > & e ' N -
__.....:e___ﬁ : i 5, B AT v A g
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' During the avers:.on training reeovery seeslons phase
‘of the procedure only two b:ers did not evidence reeovery
w:l.thm the two day post in_] ection period That is, on the :
second day post in]eetlun, consumptlon levels in the ' :
§ : recovery session had nol: retumed to baseline levels for
‘these birds 5 One bird required one additionel recove::y
's - .‘ sessibn after the fi.rst :LnJ ection. The other required two
‘Iaddltlonal recovery sessicns after eech of the first and .
“‘seccmd injections.. Both b:l.rds were from Group LiGl it
gl I e The data dlsplayed in Figure 4& (the t:op half of F:Lgure

R R :4) represent: t'.he mean amou:nts of food oonsumed and standard

. demations for eech of G‘roups LJ.C]. and ¢ Sal over the . final .

' . - ;'_baseline sesslon and the white—illminated rec:overy sess:Lons

e wh:l.ch preceded the eecund third and fourth red illuminal:ed

3 - " aversion tminlng sessions. . In Figure 4b (th.e 1ov,'er half .
; l . ] of Figure 4) are the mean amoum:s of food ccnsumed and the
oG 7 e '_' jstandard devietiona over the four ‘red~ illumlnated evers:_on

. trainmg seasions It can be seen that consumption for a].l

=

'sessio‘ns except the red-—illuminated sessions of G‘roup L:LC].

"‘{ (F:Lgure 4b) was meintained at 1evels epprdximating ‘baseline

dropped for Group L:LC]. altheugh consumption in the presencé
of white illumination rema:.ned mlcha.nged For Group Sel
neither red nox white illtm:l.nat:l.on had any effect on ,’ i N

consmnption levels =

-y

-'-»- :.‘ ~'-,_.,....=.,--=ﬂ=-—m

corIsumption levels. That. is with sueeeasive red illmination-— &

N s L:|,C1 palrings - constmption in the preaence of réd 1111nnination v
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An analys:.s of variance (2x2x4 repeated measures w:_t:h ,

'sub_]ects nested within groupa levels prcportional) was o= o

‘ '_1n Table l The factors in the desig'n vere, groups (LiCl vs'

’ \_-..

ccnducted on these data, the results of whicb&are displayed s ¢

Sal), :Lllumination cond:l.tions (red vs white) , and aessicm

e,

(1 through 4) . The significant main effect:s and two faotdr o
) . .

J.nteractlons ehown in Table. l can beat; be understood in

groups, illmmnaticm and eeas:l.on As consumption decreases.'”

[4

:would seem to cffer strong ev:l_dence of the formation of a,

the light of the s:tgniflcant three -way interaction between '

for Group L:.Cl in the presence of red illum:l.nation over

" ‘ »

sess:.ons in 811 other\ conditions the consumption 1evels e T

-are maintained or increase slightly. Thu.ﬂ., it is cIEar.- e .. "
’ that the three-wey interactlon demonstrates a visually _. _ l
mediated conditioned aversion. W o =R x S J

If an av;reion is defined as eating 1ess than one- .

thlrd the amount: eaten during the original red-ﬂ.llununated 5 SR "o
avers:.on tra:.m.ng SeEIBion 4 birds in Group LiCl d:l.splayed S P

aversions dur:mg the seccmd red-—illuminated eess:.o% while d
8 birds of the poseible 10 in Group LiCl dieplayed an’ :
averslon in the third and fourth aversion treining ee331one. " <
Ae can be inferred from Figure 4b all birde in Group Sal

increased consumpt:.on over the second th:l.rd end :Eou‘rth "

red-illuminated sessione e =%

. B

These results together with thoae of Experiment 1

visuelly mediated avera:.on in pigeona The sim:.larity of .

- = . .
E . 0 .+ - L i L e 4 Lb
» . v * 4 - . . rs
: 4 : -
K . B 5 . , § o K : ot

W ———— e ama g - B B o RN
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| TABLE 1 |
hﬂalysis"éf Var_iance: Experiment 2

1 L

Source " - - daf |- 1. ms. ,.-. - ) F'-_‘
Group (A) N 1 501 5 .10.2837%%
Subjects' ¢8) . 1 .15 o 48 8

o Illumination (B) : 1 c 2'9[')9 <1 - 58.9489‘}‘**
“Ax B BURTEE R SR S R 1 '5.7556%
Bx S ‘H" I R T A SR T |

Session (C) 3 B 90.3 | o 3ataex

CAxcC ER 12376 } N 3.9553:*?*._' |
exs o - Lo hvas o |, 2605 |

e

Bxc - - | 3 .| 5006 | 2.1385 .
axBxC: |03 | - . 109.6 | 4.6313%%.
- Bxecxs A oast ‘23"_.'7__ SRR

e L

."Note. - Analyais of Variance on consmptim data for Groupa ‘,: S
 LiCl and Sal during white- $1hminated f:l.nal bageline .
and _recqvery sessions’ and rgd-illmina_tgd aversion
| .trai.n'mg"' éesﬁ_io;}s_. | N L | ' o ._
S+ p<.O5. o e
.“**p< oL S
-*** p< 001 LT T
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Iconalmption levels for Groups Sal and LiCl in the. pre-e'nce :

of white illuminated food indi cates no general aversion as

a result of LiCl injection. Birds 1 Group LiCl decreased

B 'consmnption only when the food was illutninated with red

Ldght. Further, the initial depression in oonsumption of

- food illun:.nated with red light in Group Sal ilhmediately

-

"dropped out in the ebsenoe of LiCl injection Thuo, the

depression in consumption noted over the second, third and

:fourth red- illuminated sessions for Group LiCl clearly

resu].ta from associaticm of toxicosis with the red illumina—

tion: and not from a general depression related to the ’

i apparatuo or: simple colouzed 111umination of the food Thc
‘reotriction of the aversim to the conditioned colou:r: in
Experiment 1 also supports this oonclusion '

"The two blrds from Group LiC1 which - did not display an
&

aversion to the red-illminated magazine were phyaically

different from- those pigeons which did show the effect.

: (l.e., they had long, st.ork like necks a;nd 20 percent

greater bOd}" weights than the next largest birds) It is E

possible that a apeciee difference or perhaps a 1ess

‘effective drug effect because. of the increased body weight
'led to their poor performance. The LiCl dosage given- these_
. birds was of course grester because of their greater body

'_-weights but pcrhapa the doaage ratio be-.comes less effective

as weight :anrecaes ‘An analysis- conductad with these

birds removed provided evan stronger statistical support

; for a visual a:version :l.n Group LiCl

cal . ;-:’.I_.,ﬂ.... u-.r.p.‘_‘-;a-q..__ R ;’\P"’r E

T et L P S
L T L T O
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Finally, it was apparent fram obsenration of .scme of

t‘ne birds in Groups LiCl end Sal during averaion training
"_' "sessions. that the aversion was to aspects of the' food u:age—
e zine. That: :I.a., -man);-:b'i'rda in Group f..iCl .a‘fter' the initial
averaion training seasion, did not approach the magazine
. in the presence of red illmination aufficiently to see. the
actual food being prepeuted. This would seem to imply that o
cues preaent"a.t .inigeatioh but not necesaarily components |
i of the foad itself could be’ aaaociated with toxicosia by
pigeons alt‘nough it also seems clear that auch cues are -
g not as readily aasociatedlwith to.xicoaia J.:es sre. food related
cues . T'h:l.a result concurs with the findinga of Re'vuaky

and Parker (1976) noted above.

'_ E_igpsaimnrja IR
 Experiment’ 2‘"_demonstr_atea that plgeona form averaiona'_'
o to a colour at'imulua aaaooiated with vtoxicoaia A ques tion'._-'
“ which ariges .from thl'ﬁ' result-1is whether o not -8 colour

associated with toxicoaia ‘'will have aversive properties in
“aituations other than that in which t‘ne aversion was - _ ‘_
originally formed If the effect of an &vereion to a viaual
cue 1s to inhibit conaumption in the presence of that cue,
the queetion is whether other food-related ‘behaviours will

/ also be inhibited by’ thiB cue._ ln otlher words , -do’ the °

.aveérsive - propertiea eatabliahed to a particular colour cue . A
generalize or ia the awereion apecific to ‘the bonatmption .

proceae -in which it waa learned? One met‘nod of app_roaching

- . s e . - - . . a1 A A J
o . e : S L . - _;',.-'-"'--' Srane Y s, RN .
' ' - B . - 1 tin I }gﬂ’ Yo T
. . [ Al . . . L .‘t ' ..
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-' Ithie problem is the autoshaping paradigm

'key vuth food magazine presentetion in. close temporal
i'association With repeated reaponse key-food presentation

.pairings the bird begins respcnding on ‘the responee key

4 for its delivery. 'I'har. the phenomenon ia a form of i ';-':I'.:‘

-aeaociative learning hae been . demonstrated by eeveral con- " W

'trcl procedures and the replication of the effect in several P <
'species . W ,: :.«:- ‘ ; i ' . f‘ i t

- _reeponding but the reverse procedure, beckwerd conditloning, / |
. Was: not Unpaired conrzrol and’ truly randcm eontrol pro- - .‘" - E .

' _',qedures bot‘n failed to yield conditional responding (Bilbrey .

' '.reinforcement end a constantly illumineted key—light with

intermittent reinforcement Were aleo ineffective (Brown & .

"‘-_key-light stimulus end ‘reinforcement :I.n a forwa&l pairing

' preaentation ie eeeential for the oecurrence of autoehaping

.t:ional definiticn of the classical conditioning perad:l.gm.

" = PLEPE . B . PR R P
: - [ . teigqe s

=4
s,

5\
: gt

s
s

'I'he basic autoshaping paradigm pairs a- lighted response ‘ o

f despite the absence of any scheduled ccmsequence ~ That is,

. ] e ’

| the response has no -effect on the del:l_very of reinforcement‘

In some autoehaping proceduree a response does reeult in 2 _‘ . *

F4

.imediete relnforcemen,j: but the response ie not necessery | Y & ’

"l

Brown end Jenkins (1968) found forward peiringe (key-—.

- 1ight: preceding reinforcement) were effective in esteblishing

& Winokur ‘1973). Key—light presentations 1n the ebsence of

d b

'Jenkins,I1968) 'Thus, temporal asaociation between the -', - AF B ' P

The eutpaheping procedure cloeely metches the opera-. vy _'

The key light ects as CS, grain e.scs the UCS with the key-

xn ) (30 W
: £ X : . -
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g ” peck as CR and a peck_ to the grain ~a8 the UCR As in s

- A

e 5.

k ‘classicel conditioning, the CR has no effect on the oeeur-

-rence or nonoccurrence of the UCS 'I‘hat ie no instrumen-—

tal contingency 1inks the’ responee to the reinforcement.

Jenki‘ns and Moore (19?3) J.nvestigated t:he form of the.

"autoeheped key-peck response. An autoshapi'ng proeedure was
_eonducted using food or weter deprived birds. anc'l food or a
: ’Iwater reinforcement. They found that the topography of thef

key-peck was’ related to the type of reinforcement S .eech.' B

e

.stimulus evoked features qf the consummatory pattern eppro- . :

- "priate to the specific reinforcer that it signaled" (p 169)

. The releVant asp‘ ect of theae date is that the response

'elicited by the key light in autoshaping ie eimilar to the -

reeponee elicited by the” reinforcer If a particuler N
1 e

] stimulus or cue/associated with the UCS or megaziue presen-'

il

‘tation was averaive (i e., red illumination) ,. one - could

‘ predict that autoshaping to a key light displeying the '.

evereive stimulus (or at 1east one component of the averaive'

i ‘stimulua the . c.olour red) would be retarded or non-existents_- -

Fisher and Catania (19??) have demonetrated that the

) ! magez:l.ne light plays an’ important role. in autoahaped

ate

responding ’ 'I‘hey found that in 8 two-key autoshaping

| procedure when two key-light coloura were simulta:neously
b_presented reeponding occurred to the key-light which

T .metched the magazine light colour This would euggest at -

least some generalization from megazine light to key light

As the. eversion in Experiment 2 wae demonetrated to the red

L
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i S0t 8 red key-light: The magazine was left white during the

ARCHE R i [ R R A LR . ",

& o v 4
Ic:o‘l.our _prefeenf.' in ‘the tcaga_ziee it ceeeed‘-reeecqeble that . .
L i - an e‘xrer,eioﬁ would also. _bejdemcr;atreted- to a-red‘ key‘ in. aﬁ "
' 'baut‘oshapin'g prde'eddee That, li.s as the pecking responae
generalizes from magaz:l.ne-light to’ key colour, an. aversien
- should dlse generalize along this dimens::.on W
'_ _ - In Experiment 3 pigeons were made averse to red i.llu- : N
3 mination :|.n the mangine Autoshai:ing was then conducted -

Birds received single key autoshaping tb either a green or

‘ au.toshapmg phase T'hus, the b:‘.rde were teated to see if
el . a prior aversion to the colour red generalized to ‘the

) reeponse ke}n' The predlction wae that an cversion to red
; magazine illumination wculd disrupt autoahaping in the:

g single r:ed kcy c:ondi.tion but not m the s’ingle green key

cond:l t:ion

o ‘.I .- . "' . ’ , ';-,,_ - -
X I:. i & oy .,‘. 3 i ,Hethod
- a1 e - .r . . ‘.' = il B "'. FURN ' . d

ub]ects. Twelve na:.ve W:le pigeonc and four naive homing

, SRR
8 pigecrns, each locally obta:l.ned were individually housed T T TS
’ with free access to water throughout the experiment - The __",_':_;.‘

w:.ld pigeona, each gre‘y in: colour had body weights similar. N ‘

to "those of the homing pigeona.

HVRE PR P L AT TR L I

= Apgaratus. The apparatus was t:hat employed :I.n Experiment 2.,.
Procedure. Hegazine training, conducted aa :Lt wae 1n e T

\- . o
Experiment 2, was begun when I:he birds re-ached between 30 o

‘ percent a:nd 85 percent of their free—feeding weight;e

‘ Baseline recording ccmaiat:ed of - seven white :Lll\minated

cesaions identj_cal t:.o those canducted in Expe;r:iment 2
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- one day later hy 2.5 minutes access to :Eood in the home

o 85 percent of their free-feeding weighta ,. @ process: whioh
: took 4 daye Whe_n this c_riterion was reached, autoeheping

_Fu:?“f:her, the first two aversion training seasions differed

'of the two groups (Group LiCl n = 8; Group Sal n= 8)
_were injected- (w:Lth Licl and physiological saline respec-

the ‘session. Each aversion training session was followed . S

. cage. The second day post-injection was a white illuminated
recovery session. conduc.tad as. in Experiment 1, Following
| the second Tecovery se.ssion a third red—:. llumineted sessian

was ccnducted

’ 'birde in either BrOUp wasl J.njected ‘because a cholce had

.bil::_ty of extinction of the avereion or :Lnsu.ff:l.cien’: R
."conditioning LE the third injection waa mot given. ‘ The .
performance of aeveral of the birda in Experiment 2 suggested .
that tinction of the aversiondwas imlikely to occur after h
- 01{4?

;consumed for ee.ch baaeline, eversion tra::_ning and recovery

. was begun. “ S

-26- |

’

from thoee of Experiment 2 only in that e.ll birds in each )

tively) after eaeh of the two red—:l.lluminated aversion ' : "_-.?_'_

training sesaions regardleae of consumption levels during RS

After this third red-ill,‘qminated session none of the

to’ be made between a) d.elay to the autoshaping phase because '

of recovery time from a. third injeetion, and b) “the possi-

ne - non.-rre:!.nfdrced tad- ".tliuninated sesslon. Amount _ o

ses aion waa recorded

All birds x hen reduced tof between 80 percent and .. - 3o

-
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- :Lllrminationa

LiCl and Sal were divided into .four groups, ‘Groups LiCl—red g T

K during autoa haping =

: ate ccmparable amounta
™ sessicmu the mean and range for Group LiCl were 16 g and 8 X

" to 27 g respectively For Grorup Sal the meam over the. -.'-: T "

g 2, S L e b AR TN
b ¢ X - ﬂ .

* 5 l"*‘

A aeasicm cons:u.ated of repeated B—Becond a:l.ngle—key -;, . i

: each fallowed imediat:ely by a 4 second

magazine presentat.:l.on 'I‘he presem:at:l.on schedule waa a T
vaiiable time’ 60-3econd schedule “The first aeesicm wae b4
60 m:i.nutes in -length . The second eession, conducted the : '

follmng day,’ was 30 ‘minutes lcmg The birds from Groups

\'\.

(n = 4), LiClwgreen (n
(n ' 4)
key illumination wae :ed

4), Sal-red (n = 4), and Sal- green .
For birds in Group L101-1:ed and Group Sal-red - -
Fox birds in: Group L:I.Ci-green "'- . e
and Sal-gree:n key 111umination was with green light oor-.?_;. “ '
all groups the magazine was i1 1umineted wit:h white light =

‘I‘otal number of key—pecks end pec‘ks bt : K

per trial were recorded* for eac:h bird during each aeasicm

] - - i b N v o
L o2 . O e o I v . o e A
. (e e b - E, Sl MO o ol
o ' . - A -, R
. e

Rééults Ll

All birds began eating reliably from the food magazine B S
by ‘the end of the 15 tr:l.al magazine training seesion, as T

4 SRR
was the case in Experiment 2 In Figure - & ere displayed - I
the meem amomts of food consmed by Groups LiGl and Sal . o
g ever s ssions of baaeline averaion t:rainirig, a.nd recover}' "-. H .

Dur:l.ng the baaeline phese :Lt :Ls apparent that the groups ’

Over the final four baseline Kl S v.,'.;,"

© final Ffour baseline seeeions waa 16 7 g and !:he range was B
0Oto-32g -+ o '
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. masked this effect by increaslng the deprlvation levals of -

Iamounts consumedland standard' viations for each of Groups

' session and the recovery ‘sessions which preceded the second

.and:third red-illumrnated sessiona.‘ In- Figure .6b are the §
- mean amounts ‘consuned and standard deviations over: the
' three redrilluminated sessions. It is clear from this

"f1gure that consumption under red- and white- illuminated ;

'-consumption'mesns for: Group sal, For Group Licl, eonsump-'

-29- -

Comparisons of Figures 5 and 3 show the birds of

lExperiment 3 to be . more phasic in their consumption during

baseline recording than the birds used-in Experlment 2

- ThlS w1de var1at10n in consumptzon over days was not res-
:-tricted to the wild pigeons or the homing plgeons Although -
'_it seems unlikely that this variability was due to any

. fsystematic difference between the procedures in the two

:experiments, it could account for the slight increase in
_consumption observed on the 1nitia1 red- illuminated sversion
_training se351on That is, whereas red consumption in

E Experhnent 2 was decreased for both groupa as a result of

neophobia, the-low'consumption of thefbirda'in ﬁxperhmentIS

"on the day preceding red illumination (i. e. Day 7):may'hane

the birds for the initial red 1lluminat10n session

L.

The data. displayed in’ Figure 6a represent the mean

Li€l and Sal over the white illuminated final baseline

conditions was equal to, or increased over, -the. baseline

.

tion in the presence of the red—illuminated magazine.: decreased

across sessiona while white-illuminated consumption

rncreased to levels approaching those of Group Sal nThis

3
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o . .-1 ) :_ F1gﬁfe;6; 1Mean coqsumptiop and standard deviations in K -

Ii';m_h.' o '_. :_::. -"Exper1nent 3 ‘for- Groups Licl and Sal during ii: tw-.

o ' - -twhite-illuminated recovery sessions (6&) and
vred-illuminated amersion training sesaions (6b) ={;
Session 1 in - 63 reflects final baaeline - |

o seasion consumption
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figure clearly replicates the vlsuel aversion found in

: fExperiment - S ,‘..': L \‘réﬁ__,:-;: ,‘, ﬂ“
-u2 was conducted on these data, the results of which are s

,.between groups, illumination and session.\ That ls, the
—tion levels in the presence of red illumination for Group
other conditions ' _ ' § o o ] '_;J", _.; .

‘:amount eaten during the origlnal red illumination aversion ‘ g ", 3 LJ
‘training session, were therved sfter one injection in 4 Y A
'aversions while consumption of all. birds in Group Ssl
laversion displayed by the bird from Group Sal was\like&y the
'result of non-associated factors inssmuch as the effect

" was. displayed only once, .,/ . v g Ly il

3the single key sutoshaping procedure. Represented are the iy

; _ -first trial witb a key peck response total number of.. trials

. with a response, totaI onrkey responses and group means of "

An analysis of variance 31m11er to that of Experiment T. ¥

summarized in” Table 2 As in Experiment 2 the slgnificsnt

main snd two—fsctor interactions can: best be understood

in the light of - the significant three-wsy interaction

ffects would seem to be the result of decreasing consump—

LiCl end'msintsined .oT incressed consumption levels in. all
Averslons, éefIDEd ‘as eating leds than one-third the . 2 .:“d'?

birds from- Group LiEl and 1 bird from Group ‘Sal. After the g |
second inJection all..of the blrds in Group LiCI evidenced

.

1ncreased relative tp the baseline It would seem the ‘_.’: REEI g

e

j - ‘. -. 15 . o T

Table 3 lists the aJﬁuisition data for each bird during

'i

3 »
. i S -
- these dsta for each session, ‘It can be.seen,thst all the_ . 3
i H 3 L.
. ¥ . 5
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TABIE

Autoshaping Response Data

-

Group LiCl. -

3

]

Expei’ini‘ght 3

. Group Sal

‘ "' Colour

2:‘fRed ‘

- Green

' -Dependent

Measure

19 .16 - 42 -
(8) (4) (8) (0)

First 21
trial
with-
peck .

_13ﬂ7h
s

A% 9L-2o.f1s
(2) (1) (13)(3)

15,

(4.8)

Total 4. & ”1{ 1&
§§§§1?c20)<10><5) <0)
PRER:

5.8 .

(9)

22

15 10 87
s:;(x;)(zl)(;ly (9).

6.5 .
-F13),

" [total 12 6

.4 pecks

o | 23:
°“'keV(133>(18)(9)(0)

10;5

(40)

57183 14, 6 -
_(32)(306)(21)(10)

.55\,

(92.3)

‘.First 15 .
with

6 28. 13"

STk ) (@) 10) (D

peck

ﬁlﬁﬂ._

(3.8,

D @ -

5 35
2.0

_zQ:.la

19.8

(2:5)

Cleith

Total. 5 15. 7 . 9 |
tria@s(za)(zs)CO) (3
peck - :

;
(13.3)

1.1 40 4
(16) (27)(23) (5)

{115
7.8

l‘Tbtal 5

68 11 22

k¢
ggbkﬁycao)(175)(o) (4)

26.5 -
(67.3)

2 " 1.275 11"

(19).(161) (100) (5)

72,3
(71.3) -

" Noteé -.Session 2 data in parentheses,

>
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St birds responded within the first session initial responses f

- ranging from trial 5 to 42 These values fell well within Ny

_-ueing chickens they found that the amount of pre- exposure.:'

_authors found that chickens pre- exposed to 100 magazine only

presentations autoshaped‘more quickly and more reliably than ”ﬂ

. ,,This 1ed the authors to postulate a U-shaped function where-. '

d- iig;s_l e g R

J_i -

T~

f.the .xange reported by Brown and Jenkins (1968) However, ‘_ :ﬁﬁ
:f.the percentage of u»;sls with a response displays consider-‘;;g_ 5 ;ﬁ%
. ably more variability than is usually associated with this . v _}’: ,f k
autoshaping procedure Figure 7 displays the percentage : - B
_of trials with a,response for each bird in- each session. B .f:{:_jt-ji??'
". Only 6 of the 12 birds demonstrated what could be called ‘ :ﬁ%
:good autoshaping (i 2., percentages at or above the 60 .. \ :égj
: percent leVel) Brown and Jenkins (1968) reported,this' :J‘ h‘ .~‘; ;ﬁu
.fixed key-llght'illumination autosheping to be leas reliable'.:. ;
in maintainidp responding ‘than a contingent autoshaping . i
procedure (mhere a peck to the lighted response key ter-.l:
i : -:minates the trlal and delivera reinforcement) However in
"previous studies'by the experimenter this fixed illuminatlon
'procedure produced reliable and high rates of responding . :ﬂ L _'é'-
L. It 18 difficult to account for the lack of consistency in ’ ':_. f“ %ri
.responding by these birds iy g” = ."‘ e - .'f'r . 'i:
“" Downing and Neuringer (1976) reported normal auto- n E-
shaping in pigeons after the blrds had been pre—exposed to ' ot E{

250 megazine—only presentations : However in a second study -

‘to ﬂoad mmgazine can affect subsequent autoshaping.- The

L i A TN AL T e SR A

chickens recieving l lD or. 1000 magazine-only presentatione

A i e

LN
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in a. degree of pre-expoeure to the mmgezine facilitates
| autoshaping but inereasing or decreasing amounts of pre- S

'expoeure from this point fail to do-ho. Indeed ‘at great-

amounts of pre~exposure autoehaping may actuelly be

'inhibited to some degree

. The magazine experience of the birds in the preaent

”'study was equivalent to thet of the pigeone in dening and
‘ Neuringer 8 study and indeed half of the present birde did

display normal autoshaping However, it 18" possible-that

-lthe pre expoeure received B& the birde in the preaent etudy

to the food magazine Placed them at the fulerum ef the pre— .

exposure gradient .as poatulated by Douning and Neuringer

40 L

(1976) It would seem much more likely, hcwever, that the

Ukshaped function developed by the authors would provide

for ‘a gradual decline in autoahaped responding rether then I:“
'a precipitoue decline or all-or none phenomenon as wae

'observed in this experiment

. Analysis, both parametric (t test) and non- perametric

CMann—Whitney 0, of the three dependent meesuree noted in'

Tahle 3, ‘both’ between groupe and group combinetione, gave
no eignificent differencee, possibly as a regult of the

extreme variebility ‘The trend of the group meana was in

-the expected direction Thet is, Group LiCl-red displeyed

the lowest total number of pecka ‘and feweat triale with a

peck ‘and made" the first peck response later then Group

" Sal- red and Group LiCl- green However, it ie_impoesible

to conclude that eny ayereion condicioned to thezred . -
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}':} magazine illumination generalized to the red key-light O BN

- s

presented during autoshaping l ; ‘.:-'. -’:-‘f.{ 4

-.§:3 .: 1 -.-.:' Exrenimenr 4.

" support the idea that the erersive properties of a colour .

esc%bllehed in the conditioned aversion procedure generalizet
- to autoshaping As was noted however, this failure could

have been the result of the small effective sample size in E

"_ each group and the high variability in. autoshaping which o ¥

occurred The appetitive nature of‘the autoshaping proce-l
dure also could have accounted for the failure of the red =
aversion to generalize That ie, appetitive oonditioning

in the autoshaping procedure could conceivably have over-'
ridden any aversive properties of. the colour cue Thus,':::'

a second test procedure was conducted using a form of

’ conditioned suppression :'* ; il f“"nf_

Typically in conditioned suppression studies an ‘

gversive CS is, superimposed -upon. . some on-going excitatory

beseline schedule of responding (eg . Kamin 1963 Estes & -

Skinner 1941) A dacrease from the baseline reaponse rate -

during .CS . presentation is conaidered to be evidence of

v
R

conditioned suppression

It was felt an adaptation offthe conditioned suppressionj;

method might well be more sensitive as a teat for the aver— :

sive proPerties of the red colour assooiated with toxicosis,;

O
v

, .
= i 2
g0l SR
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- than the autoshaping procedure used in Experiment 3. - The - =
:fsuppression measure should be more eensitive in- that baae—'

line rates would be available for each bird snd deviations

'from bageline could be’ noted As well these test triala_~ . ‘.' .f

LW might be more dlscriminable for the birds Thet is, _;l;:;‘? o ;2f£

-change from'yellow to red on the respcnse key might be
4 more attended to. than ‘the unchanged red reapoﬁee ‘key of --:.z,h.:-
/ Experiment 3 Further the red stﬁmulus would bevpreéent
'j'on only 207 percent of the availeble triale as opposed to _3h2:
: Il(}O percent in the autoehaping procedure of Experiment 3 . §
':."If ‘the failure i:n Experment < 8 waa in some wey the result '. .
F of extinction of ‘the aversio'n the puroposed partial exgosure . l. v
to the red stimulu.e might lead to 1ese rapid em:i.nc:t:l’.ovl'lr TN
. Im Experiment 4 an aversion to red :l.llumination in - ; ‘-. & :)
the magezine was initially esteblishedfby the method noted .n-‘.-_;
:in Experiments 2 and 3 above Once eatablished autoshaping '
A ' to & yellow preaumably neutral key was conducted At : .-
. "fJ\Lrvals during the yellow-key autoahaping seesion either :
% red or green key-lights were substituted for the yellow A
C:Ikey light on two conaecutive trials. The prediction wes g ;i_ '~.%.{
“that a yellow~to red—key colour shife should be diernptive f:?f'- -t;
‘ '_.if r‘efd 1s indeed an aversive -stiumlu.s and a yellow—to green- i ‘ '

5 .key colour shift ahould leed to minimal or no suppressibn ., - §C

‘in autoehaped reaponding r '1

‘ 1 -" . - ~. o - - T . FREFE S e . .
; TN i .. . .‘ l’hthdd ) ks - W " ' = R T, St ¥

. Délg I Lo P - .
N < 2 - I . ‘. = M
[ .i L " ;: N . . .
. Subjects, . Sixteen naive wild pigeons and eight naive homing I
: T L £ i : - &, -
AT s 0 ‘ oy e 4" ) 'l ] .? , .
b " E ) . ‘ .y K . a',. "l
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_'u‘Prbcedure Magazine training, baaellne recordlng and aver- .

sessiuns followed the first aversiqn trai.ning session and

c followed the second QVBTBIDR tralnlng se931on.

_Apgarat The, apparatus was that used in Experlment . 8

Cote TG s -

) e ST . ;

. i " -39~ § . . o
" ,% i {i,‘ 3 i : #
@ . E_ ./” . ' N s
plgeons, 1ccally obtained ‘were :Lndividuaug housed with e
free access to water throughout the experiment There were . ?
two homing plgecns in each of Groups LiCl-red and Sal-red ﬁﬁ
_T ; 25

three in Group ‘Sal-green, and one in Group LiCl- green. ' ¥

s W

-
=

‘.':-_;— i ds s e

7».3}'",-.2._“.?’" 4

b e S T

-sion training procedures were ldentlcal to those of Experiment ;

A

3 »However one home-cage and two’ white-111uminated recovery

T

e

‘one home-cage and three white illuminated recovery sesslone .

"No ingectlcns were glven follcw1ng the bhird red—

illuminated training sessicm and subsequently. birds~ were

3 . - : - -. 1 b
.= .> E . . . ' . — -
rra ‘-;.’-*,\'ﬁmu_ pods o e 2 R - R AT NS - T

)

deprived tp between 80 percent and 85 percent nf their ' 1!
- free- feed:.ng welghts. a process which toek 5 daya ) When y
k thia criterion was met -single—key autoshaplng c0nducted‘;
: _! as in Experlment 3 was begun " Key :I.llummat:n.on for all
blrds was: w:.th a yellow ke}\-light and magazine 111umination '
was w1th white light L TR . T
As soon as. a bird reached a stable responding level . .é
(defined as. responding on 5 of the previous 6 trials) aup-? - ﬁ-
Pression testing was’ begun For six b:.rds from éach of . . ‘, 3 .
Groups LiCl and Sal the key colou; changed, prior to trialv b 3
: onset, from yellow to red for .2 consecutive trials (Groups . M "-,"1"
‘LiCl-red and Sal red respectlvely) Fbr the other six birds f
from each of Groups LiCl and Sal the key colour was - green. s e _ﬁ“
[ A ;-l. i ' ’ W V. % ¥
< L ;
, ‘ ) \ 2 ‘ :;
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i ‘_b:l_rds receivedﬂ-a fom':t:h session because their autoshaping
: _‘performance was so poor.. Total key pecks anri pecks per

jeve A trial were recorded for each bird..
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instead bfj‘e'-lléw‘-'i’qi: '2 consecutive" tri;ala '(Gz:oupé' I-.i(;i}-.gfggn;f

- % . o o G K . |

'and' Sal-green res'pectively) A maximum. of 3 suppression

g teata vere condu.cted per. session. . Thus,. the potential

maxinmm number of" suppressicn tests for each bird was 9
“but to reach this number’ the bird would have to begin
‘__autoshaped reaponding an virtually the first trial .Six-

hsults.. W T
SR ¥ birds began reliably ea't:l:pig from the food magazine |
. o ' s . A & s .', . . 3 Ir ‘I k_ - LI
. within the 15-trial. magazine training session. . In Figu‘re 8

" are displayed the mean amounts of food consumed for each

__" group, over sessious of baseline. aversion training and
".consumed similar amounts during baaeline observaticms.

fo;.- Group LiCl were 20,2 g and 6 to 28 g respectively

For Group Sal the mean over. the final four baseline sessions ™

»
¥

' :_was 19.3 g and the range was frde 11 o 28 g.

As in Experiment 2 the bir&s in this study showed an -

_ w:initial depresaion of consmpticn during the first re.d- Y :

illmninated averaion training sessmn A t-test ‘comparing

-consmption on thi& and the previous day gave t(%.?o}':—

g ‘ e N i
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" “recovery. . As in Experinfenta 2 and 3 Groups LiCl and Sal = - .7

i Over the final four baseline sessipus the mean - an range L
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- A
over the final‘baseline session‘ and the récovery: sessions.

‘. which prec‘-.eded‘ the ‘second' and third red-illuminated training
. These results. replicate- those of_ Experiments 2 and 3 in

-‘_baseline consumption levels, Red-illuminated consumption -

- .by Group LiCl dropped over sessions.

. Ex-periments 2 snd 3 was. conducted on these deta, the resulte'
_'of 'which are summarized in Table &, As Was the case in
' Experiments ‘2 and 3, the signif1cant main effects and two-
- factor interactions can best be understood in light of the.
' s:.gnificant three-wsy interaction bet:ween groups, illumina-
.- tion conditions and session. That is, the effects would o

seem to he the result of decreasing consumption levele in

' tained or increased consmnption levels in all other

- conditions.

-42- S
h 'I‘he dataidisplayed in Figuré’ 9 represent the. mean

mnounts qonsumed and standard geviationa for each group

seé‘sions In Figure 9b are. the mesn amounts consumed and

standard deviations over the three red-illminated sessions'

ths.t consl-.nnptio'n' for' all. bﬁt the red- illuminated sessions

of Group LiCl and was maintained at levels approximating

r

An analysie of. variance similar to that conducted in

1

-

oo . . .'..'1'
the presence of red illumination for Group LiCl and main- o

There is one finding shown in Figu:;e 9a and 9b which
is at variance with' the results of Exberi_ments ‘2 and '3,

.z

A LR R Dy e 1

Alt‘hough an. aversion definitely was formed to red. illumina— '

|t

tion in the magazine by the birds in Group LiCl, this ‘ - S

aversion wag not as. atrong as that found in the prev:l.ous
1
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-Haan conamnption and st:andard deviations in . ;- :

' white-illum:l.nated reco'very seasicms (9a) and

- con sumption.

Experiment 4 for Groups LiCl and Sal dur:l.ng

rsd—illuminacad aversion tralning sessicms (9b)

Sgsqlon 1- A 9a reflects final bas_eline -seasicn_
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Group (A)
Suwbjects (S)

;-

. Illuminition (B) .
AXB
CBxS§- C

' Ses_isipri__' (C)
axcC

Cx 8§

ST
. AxXB xC .
Bx C x s '

A 184, 5."

55.6.
2023.5
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3

51,0
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116.1
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e

" 3.3160

| 66.6913%%%
C4.4025%

\

8. 31224k - .

4.8794%

4 8030* i
28 0035*‘**
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Note - Analysis at Variance on conaumption data for
' :Groups LiC1 and Sa]. during whiz:e-ilhminated |
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two '-e:kperiment'a." That e - coneu::nption in the 'preeence of

i _than :Lt was . An the previous studles as seen in Figures 4!:- .
and Gb The ebeence of a main effect for groups in’ the
anelys:l.s of variance on the dat:.a for this study couId be
: accounted for by this aomewhat weaker aversion displ&yed
‘_'by Group LiCl or :Lt could be due ‘to, reduced coneumption |

.of the control group

thet originelly planned by the :anl‘us:.on of extra in- chamber

_studies, the likel iest expla:netion for the - slow recovery - "
© is thet this pheee of the experiment coincided with a week o ¥
- of very hot and humid weether. It should. also be noted | .
: ‘that both the homing and wild’ pigeone in - Group L:LCl showed - '

'thie elow recovery effcct It seems poasible that these

' that Ionger recovery time reflecta greater sickneee which - 1 i

ahould reault in,a stronger aversion. o | e

‘ thirde drop in consumption in the preaence of red illumina-

o

45" W
b '-;" . . .f' - E . b

S o
o

red illumi.nation by Group LiCl was slightly lese depressed ]

' The procedure for the current study was modi.fied from - - .

reoovery sessions.l As Figure 8 displays, the Group LiCl

birds aeemed slow- to recover from the . injection effects

Since these birda were obtained at ‘the same time e.nd from

the same é‘ource ‘as tl;oae used :I.n-Experiment : and aa the q | _.;.

drug employed was identical to that employed in the earlier

weather factors might have 1ed to the. weaker aversion O . ]

demonstrated by Group Licl althoug‘h :Lt could aleo be argued 4

t

Aversions, defined as in Experiments 2 and 3 as a two-

- e

tion were obaerved after one injection in & bi.rde fronr

. ol S A ..'.‘--I"'W' ] ‘5’*;- '

aixt e
7 )



Ci:‘dup"LiCl After two injections
‘Group 'L:lCl demoﬂetrated avereione An edditicnal 2 birda

- Sal- grqen did not reapond during 4 seeeions Figure 10

i + + i+ -
-~ ——— 5
0 . CRE.
" . .

TN B A £, (10 e = et
P U s [CR TT “‘pNh-um-J-m..
. O o, g eiig - "

R N T P AU P 1 S s

"t6t31 of 8 -birds' 'f:.iom o

- from Group LiCl evideneed a 50 percent: decrease in consump-
tion. A1~1 birds in Group Sal inoreaaed or maintained their o
. red-—illuminat:ed consumpticn levels. _ o ‘_"
| Initial responsee to’ the yellow key light :Ln eutoehaping ,
ranged :Erom trial 2 to trial &5 (mean of 16 1) for the - 22 .
i birds wh:l.ch did autoehape. This reeult is in keeping with .
) the initi(al 81{!:6/8!3&98& responae date reported by Brown and
:Jenkine (195 ) One bird from each of Groups Sal-red end
'-dieplaye the percentage of trials wi th a reeponee for -
"eech bird in eech session. . It can be seen that. responding

was var:l.ablé both between and’ within birds but perhapa léss

'_veriable than that g—derved in Experiment . 7

Suppression ratioe were calculated for all membere of ' A u\
_ Group LiCl-red 5 memhers of Group L:LCl—green end o membere o iﬁ{
" of each of G:r:oups Sel red and Sal- FErER. Only t:heae 3w - A ‘i

N

'birds could be. teet:ed becauee the other 5 birds which did |
respond at ell on the key did so erratically ‘That is, they

*did not reach the eriterion of responding crn five of s:L‘x

O R A e B e

consecutive trials end acoordingly no meaningful data could
. be derived from these birda. Further for those birds which A :

did reepornd at retee thet allowed for testing of suppreesion RS
e the number of tests veriee becauee of changee in. reeponee D {

R ;ratee. That d.e, several bi:de which ;:espoeded well ov_em

b - . 1 - ] 2
C o . ) E E [
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_;'"begin to reliably reapond until the laat: sesaion The

1 are displayed in Figure 11

i green ahowed greater suppresa

9 theae data conceala any further poasible diffe:r:ences and
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1 "t:he first 30 triala. ceased responding while others aid nct '

Lk,

4 supprasaion ratio itse.lf was derived by dividing reaponses
Y -made during ‘the 2-trial auppression tests by responses

. made’ during the previous 2 yelluw trials. ‘Th'és'e 'rat:.ios .

Hhile it might appear t:h;@?roups LiCl-red il LiGl-
than Groups Sal-red ‘and &

-'Sal green over the -6 possib le supp:resaiun triala t:h:l.s was

g on].y the case at three points Group LiCl-red auppressed

significantly more that the combined Sal groups on trial 2

(U = 35, E e '01) However, the-combi}:ed ratioa of . Groupe

LiCl red and Li‘Cl -green were alno significantlylless than

. the combined Sal grcupa on trial (U = 54, 2( 01), 1
- trial 3 the responses of Group Lic,}-red were . suppressed:
) -significantly more than t:he combined cantrol Groups Sal-", '
" red, Sal-green a:nd LiCl—green The high variability of‘ :

'indeed i.t is very doubtful t‘nat the. differencea nct:ed can
‘be interpreted in any meaningful manner Thus it seems -
very: clear that this prccedtn'e fa:l.led as did the p:l'.'ocedure %

‘ } “in Expari.ment 3, p'r:ovide any evidence for the transfer

-of - an wersion ccmdit:l.cnad to. the red—illtminated mag&zine.

As was t:rue in Experiment. 3 hawever it ia not possible to R

. cgncluai'vely rule out . the possibility of such a. transfer,

at least on the baaia of the. failuxe to demonatrate it: in -

i th.eae ntudieq A more . rali.abla procedure for generat:ing
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' ingestlon was relevant

-. be due eimply to sensitization
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. key peck reeponding

. “50_ . "_‘ : ' -

than the autoshaping used in thie Btudy

oo

5 might enable a more authoritative treatment of this problem
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- wee that pigeons form condrtioned aversione to a visual
: ntimulus preeent during 1ngeetion 1f. iugeetion is paired ;.;
.with, toxicosis. .

1

menon in Experiment 1 wae equ1VOcal in: thaL the remote =

The initial dgmonstration of this pheno—
possibility exieted that odour cues could have been utillzed
by the birds.'. However the procedure employed in Experimente
2 3. and 4 assured that only the colour cue preeeut during
‘Identical odour cues were preeent
during both whlte illumrneted (3afe) and red—illuminated
(toxic051s-related for Group LiCl) conditione. _ |

- It 18 diffidult to see how theése colour eyersions could
s p

alon ‘was' unique to the coloured food paired wiﬁh LiCl

birds dld not avoid other coloured foods./ Similarly, the

f birds that received red—illuminated food paired with sick--

. but uot tns white illuminated food s

o b

nese in Experiments 2, 3 and % evoided the red4illum1nated
In Experiment 1a eingle colour—toxicoeis peiring was
sufficient to produce a strong avereion The procedure

employed in Experiments 2 3 and 4 while effective in

. producing a oue-trial aversion 1n 11 of the 30 birde employed

produced optimel reeulte after a minimum of at” least 2

1

" The eignificent reeult of this series of‘experimente"

In Experimeut l the aver- \;
the - -

e . =g TR b
P o~ e 2 S
b N - eN T E . AT : - - ’

!.:%.“

=

Sl & s e




P VS ] et
g vt

=51
' _._colour-eicknees pairings Given the differences :l.n proce-’, ) :
,‘durea betyeen Experiment 1 and E@imenta 2,3 and 4 1t ‘h“/
i ” o ig hot clear whether this difference reflects a more effec— .
‘ ' L tive aversion producing procedure in Experiment 1 or, more’
probably, whetl-}er this reflecte the difference in test . _. | :j
. methods between Experiments 2, 3 a.ndlh and Experiment 1.7, |
;- That is,. the-choice :sitnation '“in E:;cperiment 1 where Jboth
safe and toxicosie—releted .foode- were availsble (e‘ two-
bottle test) is probebly much leee conservative than the
'_'test employed in Experiments 2, 3 and 4 (a one—bottle teet)
| - vhere the birde feced an e11 or none proposition as the -

choice was to” consume toxicosis«related food oY none at ell;-’i

"It should be noted that no. eignificant differences in

LY

. deprivation level ee ﬁeesured by weight decrease from
.free-—feeding weight were present between thoee birde in
- Experimente 2 3 and 4 which did and did not ahow one-trial '
aversions, indicating thet deprivqtion level did not ' / =
, _interfere with demonstretion of the eversion on the ‘first

trial. =

: ' A The results of Experiments 3 and 4 provide only a

tentative answer to the question .of whether en m.rereion to

red-.illtm_:inated food will-generalize 'to a red-illmineted _
‘key-1ight, . That 15; the colour red when dlsplayed in the’

H
N food megazine was " effective in euppreesing coneumption , j '.
g o ’ - but when dioplayed on the responee' key ‘the red colour was ; '
3 not effective in auppressing autoshaped responding CIf ‘:i '
: ~ any conclusion.can be drawn it wonld_be that ‘the visual | %
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A

: l,stﬁmulus is effective only in Eﬁjﬁsituetion where toxioosis

‘ several elements of these two experime#}s which make this

previously followed its presentation. There are, however;f-

conclusion tentative,
~In both Experiment 3 and Experimen£\4 the finel red-
-l illuminated session was not followed by toxicosis.. It is
possible. therefore, that the red aversion did,. not sfﬁect
',vautosheping due to extinction of the aversion These inJec— - : %
tions were omitted because it was felt nhst the delay T -E
-4

Ibe as short as possible. .It ‘serems unlikely thet the .

failure to inject after. this presentstion of - the visuval . o
"only one 1njection still hsd sversions efter the three
_'birds.in’ Experiment 1. showed little extinction after 10

"Experiment 1 could heve been retsrdediby the use of the . R '-?ﬁ

A

".dsys'of testing However as noted sbove extinction in 3 ’

between aversion formstion and the sutoshsped tests should

SPNE
SR

-
T

r

stimulus led to substential extinction of the sversion.l R

The birds in Experiment 2 that msnifested an sversion after:_

] ‘F

_‘ - o
e b
TR L

LSRR

.subsequent unreinforced red presentations. Further " the

I
4

o-bottle test and it would seem desirsble, if an suthori-

‘ tative answer is to be reachsd ‘on this point thst the S o g
possibility of extinction in this msnner be’ removed It f:l‘ _i_ i
is possible that the averaion would be- less sen tive to ;

.

the grester delay neeessitated by an’ additionsl injection .

. thsn it wes to this extiuction session _ : ‘.? _ ;f o ' ‘_ *ﬁ

¥

_ A releted point(of procedure arises in Experﬁment 4 L 4
The choice of ordEr between key peek response phsse and - S i
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-the averaion/formation phase in thia experiment was: arbitrary
/

In Experiment 3 the averaion formation phase of necessity

'preceded the autoahaping phase as autoshaping was. the test

" in Experiment 3 rather than the means of generating key-

3 nor Experiment 4 yielded a satiafactory 1eve1 of atable
- autoahaped responding, perhape because the pre expoaure to }
t,.:: ) 1::p‘__‘the aversicu training procedure interfered with autcshaping
| While it is difficult‘to see why the training received
during the avereion formntion phaae ahould have been 8o .
disruptive to the autoshaping phaae 'and indeed it 1s"

poaaible that 2 more general factor such 88 weather could

RS ’
.\

i:'- | _' 1. have accounted for the diaruption the: fact that autoshaping :
:. o wad disrupted removed the opportunity to obaerve any’
e poaaible averaive propertiea of the.colour atimulus
' . Since- both Groups Sal and’ LiCl displayed poor auto--.*'
{_shaping, it aeema unlikely that the eickneea aapect of the
-iaversion training procedure could have accounted for this
-diaruption Perhape the experience in the chamber coupled |
‘;'with the hdndling involved in injection of both LiCl and
aaline rendered the. light cue leaa aalient for theae birds‘
when in uhe chamber S ' " ::i: e o v)‘
, Finally. the key colour end magazine light colour _
N correspondence waa idenEical ththeWhuman eye. . It la

N - \
. jpoaaible. hawever,,that to the pigeon these coloura did

-'fg -‘.. " . not bea t e same resembl&nce and that autoahaping and/or

o

iy

peck reaponding as it was in Experiment 4, . Neither Experiment o

i

e A X TORvaI
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! of control but neither hae it been ehown to be -an invnlidf

: auppreeeion testing suffered due ‘to. generelization decrement., P

- In a oubeequent'etudy it might be beet to equete theee two L
colours more precisely ' .'i'
Given these factors, a more appropriate deeign might

involve first training the birde to reliably reepcnd an a

1#varieb1e or fixed interval schedule to a yellcw key-light

_and . then to conduct the aversion formaticn phese of the

.“ experiment A subsequent euppre331on test (iflthekavereicn

formation phase does notreleo diarupt responding while .

under a traditionel instrumental contingency) would at

“ least offer a eubetentiel beeeline ageinet which to measure

. the effecte of the conditioned colour etimulue on reeponding

Finally, the visual atimulus effective in mediating

.a conditioned avereion may well be effectiVe only if present

at ingeetion.1 This doee not, however, preclude the poeei-

bilitv of stimulus control tranaferring across situetione.l .BF:

That is,.ie the colour red which‘euppreeeee fpod coneumption
beceuSe pof a completed ccnditioning procedure eleo capable »
of euppreeeing water consumption? The’ deeign would involve o
conditioning an{evereion to red- illumtnated or coloured

food and testing with red-illuminated ox coloured water.
fis

‘ The teet would presumably be for. generelizetion of stimulus

G
control epecific to .the coneumption ox ingeetion prooedure '

In eummary, Experimenta 3. and 4 did not ehow trenefer_‘ E

hypothesie.. The alternatives auggested might proVe ueeful' i
in further examining the poseibility of such an effect
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