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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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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
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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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| 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 ' ..












- 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

-

. B T T T e PP R . ' -
Ca ,"-‘. o i 'Il . lﬁirevamlml: - :j,"'.'.- _{_y .}_












. 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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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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- 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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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_

r

. R ,
. -’
o4 :
s
'
) L
-
L
. P
. e’ y -
I - .
-~ - :
. - / .-
ta
.y
. —
- “
- . .
. ) w
















e e et

. Figure 10.

T T e e S S M ey 8 e e e T

, .
. .
-
» L/
"
L3
’ -~
'
- 1
5
.
v B
N Ll
/
- i
- - B
" .
. .
1 N .
L] - L1
. . - -
f ) . .
]
. . - -
- A
1 Ex
' , i
. H
. . Y
+ <1
a P
-
< -
.

PR T -3 )

[
' -
4. "
' b . , ,
u - .
- '
! .
- ..
.,
£
Wl
e . .
. " e
v ' AR
. //.
1) - / . ’
f -
- . X R ' ,
N
Y iy
: ~
- :
. -
Ld
; 5
'
- ¢
'
R

Percentage of trials with a response for each" '

bird in Experiment 4 over each o:E 3 seaaiona R

+

of autoshaping

-



















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
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