California State University, San Bernardino

CSUSB ScholarWorks

Theses Digitization Project John M. Pfau Library

1978

The effect of novelty and familiarity on the conditioning of learned
aversions to gustatory and nongustatory stimuli in coyotes (Canis
Latrans)

William Eric Swanson

Follow this and additional works at: https://scholarworks.lib.csusb.edu/etd-project

6‘ Part of the Animal Sciences Commons, and the Psychology Commons

Recommended Citation

Swanson, William Eric, "The effect of novelty and familiarity on the conditioning of learned aversions to
gustatory and nongustatory stimuli in coyotes (Canis Latrans)" (1978). Theses Digitization Project. 112.
https://scholarworks.lib.csusb.edu/etd-project/112

This Thesis is brought to you for free and open access by the John M. Pfau Library at CSUSB ScholarWorks. It has
been accepted for inclusion in Theses Digitization Project by an authorized administrator of CSUSB ScholarWorks.
For more information, please contact scholarworks@csusb.edu.


https://scholarworks.lib.csusb.edu/
https://scholarworks.lib.csusb.edu/etd-project
https://scholarworks.lib.csusb.edu/library
https://scholarworks.lib.csusb.edu/etd-project?utm_source=scholarworks.lib.csusb.edu%2Fetd-project%2F112&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/76?utm_source=scholarworks.lib.csusb.edu%2Fetd-project%2F112&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/404?utm_source=scholarworks.lib.csusb.edu%2Fetd-project%2F112&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.lib.csusb.edu/etd-project/112?utm_source=scholarworks.lib.csusb.edu%2Fetd-project%2F112&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@csusb.edu

'THE EFFECTS OF NOVELTY AND FAMILIARITY ON THE

CONDITIONING OF EARNED AVBRSIOVS TO

GUSTATORY AND NONGUSTATORY STIMULI

IN COYOTES (CAVIS LATRANS)

A Thesis
Presented'te the
. Faculty of ‘
| Callfornla State College

'San Bernardlnov A

'ih éartiai'fulfillmént
- of the Requlrements for the Degree.
| Master of Arts
in

Psychology

by
WilliamiErie>Swanson

. Winter 1978



THE EFFFCTS OF NOVELTY AND FAMILIARITY ON THE
CONDITIONING OF LEARNED AVERSIONS TO

GUSTATORY AND‘NONGUSTATORY STIMULI

"IN COYOTES  {(CANIS LATRANS).

A Thesis
Presented to the
Faculty of
California State Collége

"San Bernardino

by
William Eric Swanson

Winter 1978

| Approved. by:

‘%7?

4 - Chairperson - ‘ Date

vl




ABSTRACT

Previous experienee with gusﬁatory cuesvassbciatedeith
illnéss‘is en important parameter in taste aversion con-
ditioning. ‘Familiarity interfers withléonditicning while
nQvélty enhances it. The present study examiped the eéxtent
to which this relationship also applies to nongustatory
cues. Six cojoteé were familiarized with a food in their
home kennel over\ZOffeeding events. This food was‘then‘
laced with LicCl and.piaced in évnovei arm bf a T—ﬁaze where
consumption occurred resulting in illneés. In the testing
phase, coyotes received three choices: eeting the familiar
‘food in the novel pléce{(FF«NP) (the LiCl treatment area),
eating the familiar food in a familiar place (FF—FP) (the
home kennel), or eating a novel feod in a novel place
(NFQNP)i(the other arm of the T-maze). The familiarization
events, treatmentf and testing Qere then rebeated.with
‘different foeds and different goal boxes. 'Results indicated
avoidance of the FF-NP on all trials. The»FF—FP‘wasechQsen
on 75% of the trials and the NF~NP“on 25% of the triais;
The resﬁlte suggest that the coyotes avoided the FF-NP
-because the associability of the cues with illnessewas
potentiated due to the novelty of the place; Preference

for the FF-FP was due to a place and taste\familiarity
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effect which interfered with:conditioning. ‘Additional_
trials with the same subjects indicated the establishment.
" of LiCl shyness after two LiClvtreatments based on an-

olfactory~gustatory discrimination.
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'EXPERIMENT I

?’IntroductiOn'

Uc_The Assumptlon of Equlvalent Assoc1ab111ty

| Accordlng to the Pavlov1an model of condltlonlng a

“bneutral stlmulus w1ll become converted into a condltlonedv
}stlmulus (CS) 1f it repeatedly precedes in close spatlal and

5temporal contlgulty an. uncondltloned stlmulus (US) leadlng-

" to an uncondltloned response (UR) Once converted to a CS

'»ythe stlmulus galns the ablllty to evoke a condltloned

‘*response (CR) in the absence of the orlglnal US Ba51c tol
,( thls paradlgm ‘is the assumtlon of equlvalent a55001ab111ty4'
(Sellgman, 1970), that is, any naturally occurrlng neutralbt

[stlmulus randomly'chosen.can be converted_;nto,a condltlonedw,

't-ystimulus. Current research"'however, hasvdemonstrated'thatk

rats appear capable of assoc1atlng some stlmulus events moret
readlly than others.l For example, several researchers,
C(Domjan & Wllson, 1972 Garc1a & Koelling)’l966;‘Green‘&f f
Holmstrom, 1974) found that rats were able to learn an E
Ja55001at10n between shock (Uo) and an aud10—v1sual CS but
’they were relatlvely less able to learn an assoc1atlon

between shock and a gustatory CS. Conversely, rats Were

s able to learn an assoc1at10n between gastr01ntest1nal

5dlstress (US) and a gustatory cs but thej were relatlvely



;less able to 1earn an assoc1atlon between gastr01ntest1nal
ldlstress and an: audlo v1sual CS. vIn another study, Garc1a,j
.McGowan, Erv1n, and Koelllng (1968) found that the- s1ze of
the food pellet served as an effectlve CS when 51ze was

' assoc1ated w1th shock . as a US g However,/31ze was 1neffect1ve‘
“as a CS when the US was gastr01ntest1nal dlstress (here-
after referred to as GID) Conversely,‘the gustatory

-attrlbutes of the pellet served as an’ effectlve Cs when"'

- assoc1ated w1th GID but not when a55001ated w1th shock

h Apparently, for the rat the gustatory qualltles of the food
'?are more readlly assoc1ated with illness than w1th perl-"
.pheral cutaneous paln.p On the other hand nongustatory
»stlmull are more readlly ass001ated w1th perlpheral paln
'than with 1llness. Addltlonal conflrmatlon of an apparent =
'j‘nonequlvalencetaf assoc1ab111ty between certaln categorles
‘ of stlmull in'rats has also been demonstrated by Garc1a,f
Kovner, and Green (1970) and Hargrave and Bolles (1971)
The earller Pavlov1an notlon of. equlvalent assoc1ab111ty
“no longer appears tenable. In addltlon, rats are able to
assoc1ate gustatory stlmull w1th GID on the bas1s of a
‘51ngle CS-US palrlng (Gar01a, Klmeldorf & Koelllng, 1955- -
Nachman & Jones, 1974) w1th delays of up to several hours
"_bbetween the two stimulus events (Etscorn & Stephens, 1973; i
Garc1a, Ervln,_& Koelllng,-19665 Revusky, 1968-‘Sm1thu& B
Roll. 19675; These flndlngs are contrary to generally

»accepted pr1n01ples 1ncluded w1th1n tradltlonal class1cal


http:shock.as

conditioning_learning theory and call for a re-examination

} of'snchfprinCiples}

."NOneQuivalence of Associability.Across Species
;The_most,striking'évidencehin supportvof‘a noneqnivaience
of assoc1ability across ‘species’ 1s found in Wllcoxon,
'DragOin, and Kral s (1971) study in which they contrasted
the behavior of quail to that of the: rat.v The quail is
deficient in odor and taste receptors ano chooses its food
”primatily‘onbthe basis of wvisual cues.. The rat, on the other
hand, possesses refined odor and taste receptors but
>relative1y poor:Vision and choosesfits food on;the basis
of\gustatory and olfaCtory cues. When confronted with
visual and gustatory stimuli,‘the guail more readily asso-
ciatedbthe visual stimuli to GIQ_than didvthe rat. The rat,
however, more readily associated the gustatory stimuli to
GID than did the quail. These associations occurred over a
single, long—delayed, ingestion illness consequenee.

»Johnson, Beaton, and Hall (1975) examined a species of

‘higher‘order inteiligence, the green monkey (Cercopithecus
sabaeus), that is similar to the quail in that it possesses

a keen sense of vision that is used for food gathering.‘
'Johnson found that these animals, unlike the rat but 51milar_
to the-quail,‘readily assoc1ated.v1sual oolor cues to

illness.

Some interesting variations in associability appears .

\
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Sﬁo,in'hawks; another highly visual animal. Brett, Hanklns,.f

N

'-and Gar01a (1976) studled the - buteo hawk w1th the purpose

. of determlnlng 1ts ablllty to assocmate gustatory and/or»’

m‘?_;nongustatory stlmull w1th 1llness. They found that theﬁ73ﬁ

'4'fi found that when the two cues were presented togethe ,“dﬂ

‘n_hawks were capable of a55001at1ng elther the gustatory oryi

'-the nongustatory stlmull w1th 1llness. In addltlon,ftheyvaf

o

‘compound stlmulus, the nongustatory*v1sual aspects of theyy:;

o ﬁprey acted as a 81gnal to the hawk that the gustatory

qualltles of the food were unpalatable. Thls resu;t ;sjy:
dsimilar to what Brower (1969, 1975) found in the hlue:jay;
The blue jay, after a single encounter with a toxlc monarch
‘butterfly avoided future encounters w1th thlS unpalatable
‘pPrey on the basis of the butterfly' s dlstlnctlveaw;ng'
,,markings. The hlue jay also avoided the Viceroy.butterfly; '
'a7nontoxic‘butterfly; that mimics the wing markingsiof:thev’
monarch butterfly} | s
Brayeman (1974) investigated the associatiye ahility
vof gulnea plgs, an anlmal that relies on both gustatory
and visual stimuli in food selection. He hypothes1zed that
the guinea pig uould readily learn aversions to nongustatory '
‘stimuli as well as to gustatory stimuli. The results con-
firmed his beliefs. When he presented guinea pigs w1th
'elther a clear sweet tasting or a flavorless red colored
solution they readily associated either solution w1th GID..

In conclu51on, varlous spec1es exhlblt thelr own unlque

 gustatory cue together with a nongustatory cuevone§stiﬁulus‘

would be more associable with illness than theyotherﬁﬁ‘Heﬂ"



'vpresented thehguinea‘pigsbwithta.sweet tasting; red colored‘
._solutlon and 1nduced GID upon consumptlon of that solutlon.f'
He found that: the gulnea plgs developed much stronger L
baver31ons to the taste than to the color of the solutlon.’”'
bThus) for the gulnea pig, gustatory qualltles of food are
more assoc1able with 1llness than nongustatory-v1sual
:'-stlmull._ Braveman then varled the amount of novelty or
"famlllarlty the gulnea pigs experlenced w1th the two typesﬁn
»:of'stlmull 1n;order:t01determ1ne the effects thlS'would
‘hayevon their aSsociability with'illness; He famlllarlzed |
'ythe gulnea plgs to the more readlly a35001ated taste cues
whlle at the same time malntalned the less readlly asso—:»”‘
a01ated color cues 1n a novel status.' After the gu1nea plgs
consumed the famlllar tastlng but novel looklng solutlon,
:GID was.lnduced : Contrary to the prev1ous results the
gulnea plgs now exhibited much stronger aver51ons to: the ’
-:color of the solutlon.d". R | |
Braveman s flndlngs are in agreement w1th Carr (1974)
,and Schnur (1971) who found that 1f rats were 1n1t1ally y
»tralned to suppress respondlng when a llght—tone compound
- was presented and - then tested w1th elther the llght or the f
tone, more complete suppres31on was obtalned with the: llght
than with the tone.' However,llf rats were exposed to the
illght prlor to tralnlng with the llght-tone compound
suppre551on was more complete to the tone than to the llght.-

‘ Thus, taken together w1th the Braveman study, 1t appears



_thaticontrol of behayior by the less assoeiable elemé t'of5 |

a. compound stlmulus 1s fac111tated 1f 1t remalns unfa 1llar,ks71ﬁ

“and the more assoc1able element is made famlllar through

'7fpre-exposure to that stlmulus.

Addltlonal ev1dence concernlng the modlfylng effects_:h1@u~~

'nof novelty and famlllarlty ‘upon the as3001ab111ty o

. ;w1th 1llness can be found 1n Mitchell, Klrschbaum,yand

”Perry s (1975) study where cues relatlvely less faml;lare@f”

-were more assoc1able. In this study, rats recelved a Vary—;ff

‘.jlng number of famlllarlty trials w1th two dlfferent con;a_*'ﬁ
'talners contalnlng the same food. After eatlng from elthera{
hcontalner, the rats recelved an 1ntraper1toneal 1nject10n

‘of LlCl to 1nduce GID.‘ In each case they aV01ded eatlng |

from the contalner with which they had experlenced fewer

famlllarlzatlon trlals and reverted to eatlng almost ex~”mh

'clu51vely from the more famlllar contalner. _“ |

The tendency of novelty and famlllarlty to modlfy the_i”

‘a35001ab111ty of stimuli with illness was also observed by

‘Ahlers and Best (1971) and Revusky and Bedarf (1967) .

lThey_fam;llarlzed rats to one food while‘keeping another

"novel. They then had the rats eat both foods in- succe5510n,‘

varying the order of presentatlon before the 1nduct10n of

GID. Regardless of the,order of presentat;on the_rats'

always associated'the’illness eveht’with*the:novel‘food-,

d Even when the famlllar food 1ntervened between exposure to'

the novel food and the onset o{ 1llness an aver51on was e



Stlll formed to the novel food and not to the famlllar food

l The researchers concluded that for tastes already famlllar, G

- in relatlon to GID a55001at1ve strength is attenuated for,_dl
rnovel taste, assoc1at1ve strength is enhanced |

A 51m11ar s1tuatlon occurred for Shettleworth (1972)
who shocked young chlcks after drlnklng water of elther a
,famlllar or unfamlllar color.l Under the unfamlllar condl— -
“tions the chlcks developed relatlvely long latenc1es tol"b
‘vconsume water of that color. . In contrast, CthkS showed
-llttle he51tatlon in . contlnulng consumptlon of the
famlllarly colored water.- | | :

: Vogel and Clody (1972) reported that rats famlllar;
'hleth a taste prlor to GID dld not dlffer 1n subsequent
Q.consumptlon of that food from control subjects 51m11arlly

v:famlllarlzed to the food but w1thout underg01ng the 1llness
:eplsode. A group unfamlllar w1th the taste substantlally
suppressed consumptlon when thelr flrst encounter w1th the
- food resulted in ‘GID. |
| In summary,‘there ex1sts a preponderance of ev1dence
| 1nd1cat1ng that the assoc1ab111ty of gustatory and non—: »
lgustatory stlmull w1th GID can. be manlpulated by varylngv(’

':the degree of novelty and/or famlllarlty of these stlmull. h

tt:An excellent example of thlS novelty—famlllarlty effect

. was. prov1ded in the Braveman (1975), Carr (1974), and
. Schnur (1971), studles where behav1or was’ controlled by the

bﬂless a53001able element of a compound stlmulus by malntalnlng'
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Lthls element in a novel state and at the same tlme reduc1ng

‘»dthe a55001ab111ty of the more assoc1able element through

jpre—exposure.

' Statement of the Problem and'HypotheSis
: After becomlng lll from eatlng neat 1njected with L1Cl,.
.coyotes and wolves assoc1ate the taste of the meat w1th

1llness and subsequently become averted to that" meat (Elllns,v

o  Catalano, & Schechlnger, 1977 Gustavson &jGarc1a,~1974;

'GustaVSOn, Garc1a,tHank1ns, & RuSiniak;»1974}yGustavson;
:‘Kelly, Sweeney, &?Garcia, 1976-‘Strean,il976)" A major '
vtheme emerglng from the study of acqulred taste aver31ons
is that anlmals such as the coyote readlly assoc1ate the"
gustatory qualltles of the food to 1llness but do not readlly
associate the’nongustatorysstlmull surroundlng.the'lllness -
'event (Rudy'et al;,dl977)'ldThis theme;*however, does not.
Ttake into con51deratlon the effects of novelty and famlll-.
harlty on the a53001ab111ty of stlmull. The purpose of the

'follow1ng'study 1s-to examlne these novelty and famlllarlty
:veffects on. the condltlonlng of learned aversions to taste
(gustatory) and place (nongustatory) stlmull in coyotes.
_Spec1flcally, the study is de51gned to explore the follow1ngv‘;
hypothetlcal problem.-' '

If a coyote consumes a famlllar food in a novel 1oca-
'tlon and subsequently experlences GID, w1ll the coyote (a)

demonstrate.no aversion to the familiar foodenbany locatlonj B



N v :11'
|  -(bf‘demonstraté an a&eréion~to thevfamiiia?.food*ohly in  7
fthe novel.LiCI;treatméht chatién;{(d) démdnstratewan'
‘averéioﬁ to thé‘fémiliafifodq in'ali locatidﬁs inc1udihg
a familiar location Wheré prior‘COnSumption ofvthe‘food has, 
}ocCufred’insafety?" | o | | |
| It is hypoﬁhesized fhatbthe coyote will'dembnstraté 
‘an aversion to, the familiar food only in the novel LiCl
tfeétmént.lOCation;' This hypothesis is based}on the
—Aevidence from the prévidusly.cited research indicating.tbat.
 relatively less familiar sfimﬁli (the novel LiCl-treatment
\chation) are’more iikely‘to>be~associated wi£h illness than
highly‘familiarvstimﬁli (thé.familiar 10catidn) thus causing
the coyote to avoid consumption of the familiar food in the

novel location but not in the familiar location.



METHOD

Subjects

The subjects were six coyotes (Canis'latrans),tangihg

‘.in_age from 8 months to 2 years. Four of the subjects were
males (Chester, Bonkers, Wally, and Chérley)-and twd were"
females (Gloria and Linda). All of the animals,‘with’the

 exception of Wally, were raised in captivity.

AEEaratus

;The research facility was constructed of chain link
fenée‘apd consisted of foﬁr kennels, a choice aréna,“and
four goal boxes (Figure 1). Wire netting was placed dver
the structure and undergfound to prevent escape. The ken-
nels had chaiﬁ link doors that opened into the choice
‘arena. The kennel floors were éement and the roofiovér
bthe>kennels was‘cbrrugated aluminum sheeting. The kennels
were separated from each other by a chain link fence with‘
)fiberboard paneling attached. Within each kennel were two
light gray porcelain bowls 27.5 cm‘in diameter for food
and watér and a piywood dog house 1.22 x .91 x .85 m,
positioned at the end opposité the door. Of the four goal
boxes (labeled X, Y, A, B), goals X and Y were similér to -
each other in that each contaihéd~white plywood panels .

rising 45 cm from the floor on three of its four sides.

12



| ~ CHOICE
N ARENA

B , 3.1

Fpl-5q+&"—"_-'4‘5'_f‘—ﬁ v ;."'   

Figure 1. Outdoor Canld Kennels and . Choice Arena Dlmen51ons
: : 'in Meters (l cm. 1 m). : '
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in addrtion,lan automobile.tire was placed in the.cornervofb
deach of these boxes to serve as a feeding bowl. Goals A and
'E were. 51m11ar to each other in that each contalned plywood
panels palnted 1n a red and whlte cross-hatched pattern

‘ irlslng 45 cm from the floor on three of 1ts four SLdes. In
“’addltlon,.an‘alumlnumvtrash'can-lld w1th.the center_palnted
red was-placed_intthe,corner of each bf these boxes~t6"“

serve as a feeding bowl.  The dlstlnctlve panels and feedlng

“f‘bowls w1th1n the two sets of goal boxes were to serve as

’novel nongustatory stlmull durlng the treatment phase of»
ithe experlment.p One set of 31m11ar goal boxes would be
‘used per trlal per anlmal., ) “: - v,.*~»g ’ 'f vV:?

procedure Il

hPretreatnent}"lhe:subjects were'assigned one_to;a
f’kennel.nhere-each anlmal‘remained-during'the pretreatment
. Phase of‘theiexperiment.. Wlthln these;"home“'kennels the
subjects recelved 20 famlllarlzatlon events w1th a partlcular’
h:food,, For Glorla, Linda, and Bonkers, defeathered but
| otherwise whole'Chicken was used For Wally, Chester, and
Charley, Vets brand regular dog foed was: used. One event
occurred if anyramount of food had been;eaten.ln a'é4_hourv

,period. The'subjects Were administered’the'familiariéationz.

B events in a staggered order so that they would flnlsh the

requlred number of 20 events 1nd1v1dually Thls,was

lRefer-to Table 1.



‘Table 1
:Summary of Procedures I and IT for
- the Pretreatment, Treatment and
" Test Phases of Experiment I

15

PRETREAT TREATMENT . ~ TEST,'

" HK - Home Kennel - BL = Beef Liver
X, ¥, A, B - goal boxes .

SUBJECTS FF FP . FF NP = FF FP  FF NP __NF NP
Procedure I

‘Gloria ~ Ch HK = Ch X Ch HK Ch X BK Y -

Linda ~ Ch HK ch X Ch HK Ch X BK Y

Bonkers Ch HK' ~ Ch X Ch HK Ch X = BK Y

Wally = VR HK VR B VR HK -~ VR B BK A

Chester =~ VR HK ' VR B VR HK VR B 'BK A

Charley ~ VR HK. VR B VR HK VR B BK A
Procedure II

Gloria VR HK VR B VR HK VR B BL A

Linda VR HK VR B VR HK VR B BL A

'Bonkers VR HK VR B VR HK VR B BL A

Wally Ch ' HK Ch X Ch HK  Ch X BL Y

Chester VCh HK VCh -X VCh HK  VCh X BL Y

Charley  VCh HK VCh X ' VCh HK VCh X BL Y

Note. Key to table abbriviations:

FF - Familiar/Food . ’ VR - Vets Regﬁlar

NF - Novel/Food ~ Ch - Chicken (whole)

FP - Familiar/Place - VCh- Vets Chicken

NP - Novel/Place BK - Beef Kidney
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..necessardeO?that only one animal‘would’be readyitb.
participatefinfthe‘treatment'andhtest‘phaseslofbthedekberi{u'
“ment at any one tlme." | : | N
Treatmentf Twenty—four hours after the end of the 20th
'famlllarlzatlon event for each subject the now famlllar,f
-~ food waS‘prepared in the follow1ng manner~ For Glorla, Linda,
f ;band Bonkers (the subjects famlllarlzed on chlcken), onef o
vdefeathered but otherw1se whole chlcken was sllced in
vnumerous areas about the head neck body, and legs,vthe.
sfchlcken was then soaked 1n 11. 36 llters of water mlxed w1th
“*450 g of llthum chlorlde (LlCl) for 30 mlnutes._ ThlS
lchlcken was then placed in- goal box X contalnlng the novel
) nongustatory stlmull. For Wally, Chester,»and Charley (the_
vsubjects famlllarlzed on Vets regular dog food), 6 g of
‘L1Cl was thoroughly stlrred 1nto 439 g of Vets regular
;(one can) and placed in goal box B contalnlng the other set
'of novel nongustatory stlmull. Only one anlmal part1c1pated
‘in the treatment phase of the experlment at: any one tlme. '
”fThe entrances to all other goal boxes were closed off w1th

'-vplywood panellng so that the subject could nelther see nor

’u enter these areas. In addltlon, the door ‘was shut on the

Zhome kennel after a subject left thlS area for the ch01ce»f,
:'arena so that it could not return to thls area durlng
1treatment.. The treatment se551on ended for each subject
when v1sual verlflcatlon of food eaten and vomlt in the o
fch01ce arena was made.V‘The=sub3ectawas,then returned todits

:home kennel,‘_.



‘ Ties.i:::;.,_~ Subjects part1c1pated in the test phase of the
experlment 1nd1v1duallya Twenty—four hours after belng
'Jreturned to the home kennel a subject was 31multaneously
presented w1th the follow1ng three cond1t10n3° the famlllar»
food 1n the famlllar place (FF FP) (the homezkennel’area),'
1the famlllar food in a novel place (FF-NP) (the_previOﬁsly
’novel LiCl treatment area),~andﬂa novel fqod,in avnovel |
place (NF-NP) (a’pretiously unused goal box). For'Gloria,»
Linda; and Bonkers (the‘eGYOtes’familiarized\on ehicken),'

" the N?—NP‘condition inﬁolved 454 g of beef kidneysfin'goal:
. box Y For CheSter; Charley, and Wally (the coyotes
famlllarlzed on Vets regular), the NF-NP condition 1nvolved
454 g of beef’kldneys ;n:goal box A. All subjec+s began the
test in the center of the choice arena. Their first and |
- second choi¢e52Were reeorded. A choice was considered'

- to have been made When:a subject was observed‘eating food

from a particular goal_box.

Procedure ITT

Therprocedure was repeated using the same subjects with
the'fOllowing exceptions. In the pretreatment phase the
‘subjects formerly famlllarlzed w1th chicken--Gloria, Llnda,
.and Bonkers——recelved familiarization events;w1th Vets
regular dog foed. The subjects formerly familiarizea withj

Vets regular dog food--Wally, Chester: and Charley-—received

lrefer to‘Table'l.



ramiliarization events witthhicken; Wally received
defeathered but'otherwise whole:chickent iChestervand

- Charley received Vets chlcken flavored dog food. hThevl“
reason for the dec151on to change[to canned chlcken dog
food was to better regulate the LiCl dosage level and food
| quantlty presented fe) that a closer match between these
trlals and trlals w1th Vets: regular flavored dog food could

 be made.

'Exceptionsvin.the treatment_phase involved Gloria,"

'5_-Linda,.and Bonkers receiving the;familiar'food—LiCl mixture

in goal box Bi(formerlyvreceived‘in,goal box X.in procedure'
1'1); ‘Wally,‘Chester{ and Charley received the'mixture in -
:goal box’X (forﬁerly received in goalABOX B:in procedure I)
Exceptlons in the test phase involved the NF—NP condl—_'
‘tlon where 454 g of beef llver was. placed in goal box A for
-Glorla, Llnda,'and Bonkers and in goal box Y for Wally, |

f‘Chester, and Charley.



RESULTS'
pDuring the test phases of procedures I and_iI the six
‘subjects, given a total of 12 opportunities,‘chose=first”*

the famlllar food 1n the famlllar place. 9 times and the

v'vfnovel food 1n the novel place 3 tlmes. For thelr second

b,ch01ce, the famlllar food in the famlllar place was chosen_
: ,3 tlmes and the novel food 1n the novel place 9 tlmes.' On‘
‘no occa51on dld they choose the famlllar food 1n the novel-

_.LlCl treatment area (Table 2).

: Table 2

The Number of First and Second Ch01ces?9~*
by Subjects per Choice Condltlon

""; Procedurefl'“ Procedure,II*i PrQCedure»Ih&ulrij‘
 Choice  1st  2nd  1st  2nd  Total  Total -
. Condition ~Choice Choice Choice Choice st 2nd
CFF=FP 4 2 5 1 9 3
NF-NP 2 4 1 5 3 9
FF-N 0O 0O 0 0 0 0

(Lic1)




 DISCUSSION

The roSults indicate that éfter beooming ill on a
preViously safé familiar food éatén in a novel place,
coyotes, on all trialsJ'stopped further\consunnfion of that
food in:thatbplace. However,.on a majority of triéls afﬁer
conditioning,vtne'coyotes ate the sane.familiar food in a
familiar place'Where, prior‘to conditioning, it had been
consumed in saféty. On a minority of trials following
'conditioning, a few ooyotés avoided thé familiar food in
both placeévandjswitohed‘to a novel food in another novel
place. Apparentiy, the'coyotes_hadrdeveloped a strong
aversion to the?stimuli associated with the familiar food/
novel place condition and a much weaker aversion to the
stimnli associafed with thelfamiliar food/familiar.plaoe
oondition. In the few cases where the coyOtes‘consuméd
the novel food in the‘novel place and avoided the familiar
food in both nlaces, apparently an aversion of sufficient
| strengthvdeneloped in response to both familiar_food condi—
tions’thaf‘overoame any neophobia that may have occurred
- in relation to the‘nove1 food/novel place condition.

The results of Experiment i‘are_in agreemenf'with
vther reéearohers Wno have doveloped the concepﬁ of léafned f
safety (Bolies,‘Riie§, & Laskowski, 1973;oKélat & Rozin,-

>1973; Naohman, 1970; Nachman & Jones, 1974;,R02in‘& Kalat:

20



R 21

,1971) Accordlng to thlS concept,‘stlmull that are.asso—,f'
'c1ated w1th p051t1ve beneflts (the famlllar food/famlllar'

' place condltlon) signal safety,' Once con31dered safe,
vanimaISwexperience difflculty in‘formulating sUbsequent‘
assoc1atlons between these stlmull and 1llness. On'the
:other hand, novel stlmull (the novel LlCl treatment area),‘
‘due to an- 1nnate neophoblc response, are regarded w1th
bsusp1c1on; ~Consequently, when‘palred'Wlth,lllness, such
_stimuli are,reanily.associated‘with punishment..’

'To explaingthe‘results'Of Experiment‘Ivinvconditioningv

'”.terms, consumptlon of the famlllar food w1th1n the context

‘of the famlllar place was, re1nforc1ng over many trlals.
_However, consumptlon of the familiar food w1th1n.the contextj
of the novel place ‘was not re1nforc1ng but, on the contrary,A
was punlshed. These condltlons served to establlsh dls-
'crlmlnltlve propertles in the place cues that prov1ded the
coyotes w1th 1nformat10n as to whether or not the food |
h_located thereln was safe. Unfortunately, due to the nature
of the experlment it is not known 1f the av01dance of the
dfamlllar food in the novel place was due to an aver51on
to.place alone or to some 1nteractlon between place and‘~
'taste (Ruslniakl Hankins,_Garcia,:&vBrett 1978). It is"
- ev1dent that the av01dance was not due to an aversion to
taste alone as in the majorlty of cases the coyotes contlnued
lto consume the famlllar food in another (famlllar) place.

"To determlne the exact nature of the averSLOn 1t would have
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““been necessary to place a second famlllar food (FF‘) 1n.the
:'LlCl treatment area subsequent to testlng w1th FFl 1n that

2 1n that area then it
~could haVe been assumed that the orlglnal av01dance of FF

':area, If the subjects had eaten FF

1

in that;area*was due to an aversion to a spec1flc,1nteract10n

' betweenithe'taste stimuli of FFl and the place stimuli'of'
b

the LiClltreatm%nt area. If the subjects had refused to

eat FF2 in the LiCl treatment area thlS would have 1nd1cated
N |

\ .
-a place aver51on wherein the place cues alone acqulredv

discriminitive properties signaling unsafe eating conditions

~that was;notvliﬁited to a specific food/place interaction.
- | ‘ . S b _
~In this condition an aversion to. the novel ‘place cues would

" have been potentlated above an aver51on to a specific food/
‘ \
place comblnatlon.

In addltlon to the precedlng 1nterpretatlon of the
’ \
results, Experlment I can be interpreted in terms of the

actlvatlon of a| general arousal system (Konorskl, 1967;

Rudy, Krauter, & Gaffurl, 1976; Rudy et al., 1977). AccOrd—
‘ing to this theory, increases in arousal in the presence

of a CsS fac111tates conditioning to that stlmulus. In

addition, it is!assumed‘that.novel stimuli are more arousing

‘than famlllar stlmull. In support of this v1ew Rudy et al.

(1977) found that substantlal ‘taste aver51on condltlonlng
\
occurred in rats either when the tasteAitself was novel

or when novel nongustatory stimulation was present con-
‘ - . ’
currently with.a familiar taste. Relatively little
, S » ‘ ,



:
!
. |
i c : y : . _ )
vcondltlonlng occurred when both the gustatory and contlngent

-nongustatory cues were famlllar.' Rudy hypothe81zed that

a‘when the tastes ‘were famlllar and contlngent nongustatory

_stlmull were unfamlllar, avers1ve propertles were condltloned

’-to those famlllar taste because the stlmulatlon prov1ded

by the novel nongustatory stlmull actlvated the arousal
system. Based:on this analy51s,‘therFF—NP LlCl—treatment
condltlon actlvated the arousal system of the coyotes due‘

' to the: novelty of ‘the place. ThlS arousal potentlated the
assoclablllty of the stimuli found in this area with‘illness.
This-potentiation occurred only indthe LiCl treatment area
'and‘did not’caﬁry over to the FF-FP condition prObably‘due

to a learned safety effect occurrlng in this area.

Regardless of the theoretlcal explanatlon 1t ‘is ev1dept

nthat the coyotes in Experlment I were able to establlsh

fassoc1at10ns between gustatory experiences 1n partlcular

locations w1th}e1ther illness or safety. Furthermore, the
establishment df'theselassociations~was,due in part to the
degree of past experience the coyotes had had with the

I

stimuli found in these locations. These findings are

important primarily due to the fact that relatively little .
is known in regardslto.the effects of noyelty and familiarity
on conditioned Easte aversions and thenr01e nongustatory> |
stimuli play inithe development of such aversions.,

Sellgman (1970) hypothe51zed that organisms,. due to

thelr unique- evolutlonary hlstorles, possess spec1allzed
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aensory—motor and avsoc1at1ve neural equlpment that pre-
dlspose them to associate certain events more readlly than
others.- leferent spec1es, hav1ng experlenced completely
dlfferent evolutlonaly hlstorles exhibit thelr own unlque'b
as5001atlve preparednegs. Sellgman proposes a contlnuum of .
assoc1at1ve preparedness ranglng from instinctive behav1or
»1n’wh;ch an organism is biologically prepared to respondbl
consistently from the very first presentation of a stimulﬁs,
to.coﬁtraprepared responses where.acquisitien‘occufeionly
after extensive pairings, or may not occur at all. ‘Support
for Seligman's notion of preparedness comes from Rozin'and_
Kalat (1972) who proposed that learning is a'situationai-
specific adaptation that has evolved in different spec1es
'accardlng to their particular environmental challenges.
The survival of organisms is to a great extent dependent
upon their capacity to respond in ways that fit the demands
of their ecological niche. Those organisms that respond
appropriately to the array of stimuli in their envirbnment
are more likely to survive, creating populations that are
more prepared'to make particular stimulus—tesponse'asso~‘
ciations then others.

An obvious‘survival advantage would accrue to organisms
relatively more prepared to respond appropriately to etimuli
on the basis of their novelty or familiarity. Fer example,
the activation of a general arousal system in response to -

novelty Whlch in turn Eac111tateo conditioning to noxious



stlmull along w1th an enhanced ablllty to learnbai

:w1th1n the context of famlllar and beneflclal}xtlmm
:.c_rtalnly 1ncrease an organlsms surv1val advantage7
b;ologlcal evolutlon._ Thus the 11ke11hood thafdﬁ;
,posltlon or “preparedness“ to respond to stlmul
above manner hav1ng been developed and passed

_“fgeneratlon to generatlon appears very hlgh.a Ev;d' ce:

:Vﬁ:appears qulte tenable. The coyotes deflnltely resp

:';percelved novelty or famlllarlty they experlenced f_

:pto the stlmull dlfferentlally dependlng upon the amount of"

'stlmull.g Consequently, an organlsm 8 assoc1at1ve prepared-“

‘fpness w1th respect to novelty and famlllarlty appears to bem}’

dan addltlonal feature of the overall preparedness concept.ﬁi’*

'f-It 1s 1mportant that the preparedness concept take th‘;.””

"jlnto account prlmarlly because “the degree of novelty or

y,famlllarlty the organlsm percelves in a stlmulus appears

»-fto affect the pos1tlon an organlsm occuples along the
‘h_ypreparedness continuum with respect to that stlmulus—ﬁlﬁn

':responsevassoc1atlon. Slnce the degree of novelty oru
famlllarlty experlenced ln a stlmulus is a hlghly varlableh
f-or fluld aspect of that stimulus; and 51nce an organlsm o
“sresponds dlfferentlally to thls varlable, the pos1tlon1ng S
*tof an organlsm on a contlnuum of preparedness 1n terms of ;i‘
jthelr ablllty to make partlcular stlmulus—response assoelft

’v‘01atlons must also be" varlable. 'The 1nclu51on,of novelty.fth
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and famlllarlty 1nto the conceptlon of aSSOClatlve prepared-
"ness converts Sellgman s model from that of a statlc to a
fluld model where organlsms occupy ranges of preparedness

r'dependlng on the degree of stlmulus novelty or famlllarlty

lnvolved rather than flxed p051tlons..



EXPERIMENT II

) Introductlon o
'\?oijxperlment I 1nd1cated that coyotes becom

e famlllar food in a relatlvely unfamlllar 1occt1

”",:flrst encounter w1th that food 1n that locatlon'ﬁyt

‘thGID., In the majorlty of cases, however,_they dld no

?;'demonstrate an averSLOn to the famlllar food ln

TT 1ocatlon where, prlor to condltlonlng, 1t had been consumedsi‘ﬁ i

m‘:fln safety. These flndlngs were explalned in terms.f he

‘7effects novelty and famlllarlty have on assoc1ab11 ty. The;;f’

lrfstimull found in the famlllar food/novel place condltlon

:“'were hlghly as5001able w1th GID due to the novelty of the

"»ofunfamlllar place cues. ThlS was a hlghly spec1f1c assocla-;i

ffntlon, however, and did not carry over to the same t

_;?stlmull in the famlllar food/famlllar place condltlon due_
ffto a learned safety or. famlllarlty effect.‘v : e
The purpose of Experlment II was to examlne thls
.:famlllarlty effect further by determlnlng whether or not an;s:,g
aversxon would develop to the famlllar food 1n the famlllarll_y.

place 1f consumptlon of that food in that place results 1n‘“ff

'GID.t It is hypothe51zed that an aversion w1ll noi




1970; Nachman & Jones, 1974; _Rozj._n & 'Kalat,_ 1971‘) .
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PROCEDURE

| The four subjects used were Gloria, Lindaj‘Bqﬁk¢¥é;fand »'
Wally from Experiﬁent I. The same étructuré'waé{ﬁgédﬁés‘in ',:‘”
Experiment I With the exdeption that tﬁe:pré?i6u§>éééi 5Qkés
were closed off and two new goal boxeé were céﬁst?ﬁétéé Qu£;F
of cardboard and measured 100 x 75 x 75 cm.~ Eéch 5951 50X.
was positioned on opposite sides of the choicé aﬁéhéfll.27-m
from the home kennels. The subjects Were placed on é i0~.
event refamiliariiation-schedule in their home kenneis‘usiﬁg
a previously familiar food from Experiment I--Vets rééular
'dog foqd; This food was placed in the same porceléin»feeding
bowls ﬁsed in Experiment I. As in Experiment i; one eQent was
considered to have occurred if any amounf of food had béen
eaten in-a 24~hour period. The subjects weré kept enclosed 
within their home‘kennels during the refamiliarizétidn
period and were not allowed access to the choice afena.
Twenty=-four hours after the 10th refamiliarization éveht,‘
439 g of Vets regular dog food was mixed with 6 g éf
LiCl and placed within each subject's porcelain féeding bowl
in their home kennels. At this point it was observed that‘
all of the subjects refused to eat the Vets-LiCl mixéure.'
Due to this refusal the treatment phase of the expériment

could not be administered and the experiment was terminated.
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. DISCUSSION

Durlng the refamlllarlzatlon perlod all of the subjects ¢‘
,regularly ate Vets .dog food However, when Vets contalnlng -
LiCl was presented to them after the end of the lOth
.refamlllarlzatlon event,_all subjects refused to eat 1t;
_Before rejectlng the food the subjects were observed
:smelllng the Vets- LlCl mlxture thoroughly,:even pushlng
'hthelr noses 1nto the food Two of the subjects urlnated on,:
l the mlxture, all eventually left the feedlng bowl area.

‘When thlS Vets-Llcl mlxture ‘was removed and replaced w1th

’,:another Vets LlCl mlxture contalnlng one-half of the former s

'dosage level (3 g of L1Cl per 459 g of Vets), the subjects‘b
stlll refused to eat the mlxture even when it remalned in
vthelr feedlng bowls for 24 hours., ThlS occurred in splte
‘~of the fact that all of the subjects had been food deprlvedh i::
-for 24 hours prlor to the 1n1t1al presentatlon of the Lllekdf
food m1xture.{ It was at thlS tlme that the experlment was
fformally termlnated due to- the 1nab111ty to admlnlster the
requlred LlCl treatment After termlnatlon the LiCl- Vets f
imlxture was: removed from thelr bowls and replaced w1th ‘

| fresh non-L1Cl Vets whlch the subjects 1mmed1ately consumed

| Bonkers, who was the least shy of all the subjects

and would llterally eat 1nches from the experlmenters
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_presence, was chosen to participate in several informal
’ experiments for the purpose of closely observ1ng hlS behav—”

1or.' ‘He was presented w1th a bowl of Vets containlng a

small portlon w1thout LiCl in the center of a larger portlonre

w1th LlCl (6 g of LiCl per 148 g of Vets). The LlCl Vets,fh
‘,was pushed up around the non-LiCl Vets so that the two were
visually indistinguishable., Within epproximately two_' =
seconds Benkers had found the non-LiCl Vets and began‘cbn~b
suming 1t, carefully av01ding the LiCl Vets. He appeared
able to dlstinguish the LiCl from the non-LiCl Vets on the
basis of odor alone as he ran his nose over the top of the
bowl’before finding and consuming the non-LiCl Vets. This
procedure was repeated with the same dosage'levei andvWith
dosage levels of_one~half and one—fohrth the former level
(3 g and 1.5 g of LicCl respectively). . The results were aiways
the same--he refused the LiCl Vets. | | N
Based on the observations of Bonkers and the general
outcome of Experiment II it was tentatively concluded‘that'
the subjects were‘averted to food containing LicCl. 'In
addition, there was some evidence that the subjects were
capable of distinguishing the presence of LiCl on ﬁhe basis
of odor. This aversion apparently developed during Experl—
ment I when, on two separate occasions, the subjects |
experienced the novel flavor (and odor) of LicCl mixed in
with their familiar food prior to the onset of GID. The
following experiments (IIT & IV) were designed to explore

further these tentative conclusions.



 EXPERIMENT III =~

Introductlon

: n Experlment I coyotes experlenced GI%

7g;fL1Cl——an unfamlllar taste._ The outcome of Experlm

:sDavenport, 1972, Nachman, 1963, Smlth,

1971,

‘Tw;ifstance agaln. The aversion to drlnklnq solutlonsrcon,alnlng

{?LlCl was observed to be hlthy stable and dld not d1m:|.nls‘f-'f»:'f,f~

'?;over tlme. Thls occurredtln spite of the observatlon,that

aarats are not 1n1t1a11y adverse to the taste of LlCl as they
: drank it as readlly as control subjects drank HZO (Nachman,?»;_

{_1963) It is generally concluded that thlS learned avers1on.;:”’

is. based on an assoc1atlon between the taste of LlCl and;the

toxic aftereffects of the substance.
':1 Experlment IIY was des1gned to explore the ex1stence of

""a LlCl avers1on further in the coyotes that had partlc;pated
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invExperiment I 5y specifioally examiﬁin§ the foliowing
'questions; G(a)o Will these animals avoid foodehen';o'
contains LiCl’ (b)  Will they exhibit aﬁ aversion to
:unfamlllar foods mlxed w1th L1C1--foods w1th Whlch no

prev1ous LiCl induced 1llness had occurred? (c)A Is the aver;-
sion operative over a length of tlme, for example, one

month?



METHOD

’Subjects
The subjects wefe the’same six‘COYOfes that had
Apart1c1pated in Experiment I——Glorla, ‘Linda, Bonkers, Wally,
Chester, and Charley. Each subject.had previously experl—"
enced two LiCl treatments with two»different familia?

- foods which resulted in GID. Three weeks had passed for eache.

'subjeCt-since'the last LiCl'treatment in Experiment I.

Appafetus ..
This experimeht Was conducted_in fhe.home kennels which
: Were set up the‘same,as in Experiment I;eiThe‘same porcelein
feeding bowls (27.5 cm in diameter)'usedvin Experiment i

were also used in this experiment.

,Pfocedurev

» The experiment consisted of four trials. On trial one
'a food unfamlllar to the subjects (170 g of Petuna fish
flavored cat food) was p051tloned on the left side of the
' feedlng bowl. P051tloned on the right s;de'of the bowl was
an equal amount of the same food with.3 g of LiCl‘thoroughiy-
stirred‘into‘it. Approximately 12 cm of'spece between the
'two portione of foed Was maintéined'so that they did not |

~contact each other. The subjeets were observed making
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~their choices. When only one side was eaten the remainder

;was left in the kennel for 24 hours. At the‘endrofbthis7

' 'tlme, the bowls were removed and cleaned and trlal two begun.‘

Trial two was 1dentlca1 to trlal one w1th the exceptlon that
ﬁthe posltlons of the LlCl and non-L1Cl food in. the bowls were -
Hreversed. Trlal three occurred one month after the end of
',trial‘two;» Durlng this one month 1nterval the subjects were:
fed dry dog food Trlal three was 1dentlcal in procedure o
to trlal one wath the exceptlon that a dlfferent unfamlllar
l: food was used-—Vets beef and cheese flavored dog food

zTrral four was 1dent1cal in procedure to trlal two w1th the ~

;exceptlon that the Vets beef and cheese flavored dog food

- used 1n trlal three was also used in trlal four.



RESULTS AND DISCUSSION -

In trlals one and two all six subjects consumed the
'non-L1C1 food -and refused to consume any of the LiCl food.
1The same results were obtalned one month later in trlals d
'three and four.’ This amounted to a total of 24 tests
whereln all of the subjects completely av01ded the food
‘contalnlng LlCl preferrlng 1nstead the same'food without
fLiCl.. On all of"the»tests the LiCl food was still_present "
and undisturbed in their.feediné bowls'24 hourSHafter its |
introduction. | - | o R

The subjects were observed pa351ng thelr noses approx—'
‘1mately 8 to 15 cm over the food on both sides of ‘the bowl
“before;maklng,thelr)ch01ces.’ Theynthen took large mouthfuls{
of the non—LiCl\food:“On no'occasionS‘werevthe§ obserVed:
1tastlng the LlCl food prlor to ch0031ng the non—11Cl food.

The results of thlS experlment 1ndlcate that the coyotes-u
vih Experlment I had in fact~developed an aver51on to food
containing\LiCl and that this aversion was maintained over
a perlod of ‘one month (1n fact over l 1/2 months had passed h}
for each animal from the end of Experlment I to the end of |
; trlal four 1n Experlment IIT). 1In addltlon,'thls aver51on
occurred even when the coyotes had had no prlor experlence

~ with ‘the food presented LlCl mlxed with the food, or 1llness'

| 3‘6,



resultiné out of such‘a mixture. This indicatés‘ﬁﬁéyiéh§] 
aversidn to foed coﬁtaining LiCl is independent fo§py
‘speéific.food—LiCl coﬁbination associated'with érevi6u3
‘iilness.  In making their initial choice, their‘bghéviorl"
seemed to indicate an ability to make an olfadtqry di$éfiﬁ;.
ination betweén the LiCl vs. non-LiCl food. | :

- It is believed that the results of Experiment Iii.can
be explained in tefms of the effects noveity andbfémiliarity 1‘
have upon associability; In Experiment I‘the'coyétes had,
on twé-separate’occasions, consumedla novel Substahée (LiCcl)
.thét was mixed into a highly familiar food resulting in
GID., It is believed éhat against this highly famiiiar food
backgrognd the coyotes easily distinguished the novel LiC1l
stimuli from the familiar food stimuli. They theﬁ aésociated
thé cause of their illness to the novel LiCl due to anlinnate
neophobic response paired with an aversive consequence.

The familiar (positively reinforced) food stimulus by itself
was not associated with illness due to the interference of
a_"learhed safety” effect. Two such encounters with‘the
LicCl stimuli were apparently necessary to establish the Liél
aversion as thé coyotes exhibited no such aversion to Licl

in treatment phase two of Experiment I even though_they had
experienced a LiCl connected illness in treatment phasé one
of that experiment. This interpretation is in agreement with
research showing that GID is more 1ikely to be aSsociated

with novel stimuli than to familiar stimuli (Ahlers & Best,



1971; Bolles et al., 1973; Kalat, 1974; Kalat & Rozin, 1973;
Mitchell et al., _1975; Revusky & Bedarf, 1967; & Shettle-

worth, 1972).



'EXPERIMENT IV

Introduction‘

The results of Experiment III clearly indicated that
in. Experiment I the coyotes had developed strong aversions
to foods containing LlCl In addition, observation oﬁ.their
behavior indicated the possibility of a discrimination
between foods with and without LiCl on the basis of‘olfactory
stimulisalone{ Experiment IV was designedvto determine if
the coyotes in Experiment III were in fact able to dis—
criﬁinate LiCl‘vs.'non—LiCl food on,the‘basis'of olfaction'
alone. | |

Previous studies indicatehthat odor can become an
aversive stimulus. Distinct olfactory stimuli paired with
GID have been shown to be effective in suppres51ng responses
to substances paired with that odor (Lorden, Fenfield, &
Braum, 1970; Supak, Macrides, & Chorover, 1971). Taukulis
(1974) placed rats in’a chamber containing a specially
~devised drinking spout which‘simultaneously delivered both
unadulterated water'andja stream of odorized air to the rat.
GID’Was inducedfafter.the rats had consumed the water in
the presence of the odor. . In subsequent tests, presence‘of
'the odor‘decreased the amonnt,of water consnmed, indicating

an aversion to the odor. ' Taukulis found that strong odor
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aver31ons developed after a 51ngle CS US palrlng w1th

odor-tox1c051s delays of as much as four hours. For the'

'.'5coyote, an. anlmal whlch has a much more hlghly sophlstlcated

olfactory sense than the rat, the capac1ty to readlly

, assoc1ate odor w1th avers1ve consequences would aid in its
ablllty to dlscrlmlnate safe'Vs. unsafe foods‘without the

necessary energy expendlture to capture and taste the food

In order to test for an aver51on to the presence of

LlCl in food on the ba51s of olfactlon, two boxes w1th a wire

3“nett1ng on top and a narrow openlng at one end were utlllzed
vP031t10ned 1n51de each box was: elther a. LlCl or a non—L1Cl

”food mlxture; It was assumed that a coyote would smell the

contents of each box through the wire nettlng at the top.

- If the coyote does in fact dlstlngulsh the presence of LlCl

in food on the ba51s of odor, then 1t should reject the box

contalnlng the LlCl food leav1ng 1ts contents undlsturbed.

The non—LlCl box, however, would contaln no aver31ve odor

fstlmull and, consequently, its contents would be dlsturbed
. by efforts to obtaln the food. The condltlon of the contents
"ydof both boxes was the crlterla for determlnlng -how the'

‘ech01ce was made, i e., by olfactlon or gustatlon.g It-waS'

hypothes1zed that only the contents of the non LicCl bOX'

would be dlsturbed whlle the contents of the LlCl box would

remain undlsturbed._



METHOD

vSubjectS"
‘ | The subjects usedeere the same six coyotes ‘that |
dpart1c1pated in Experlment ITII. All of the subjects demon—a
rstrated an aver31on to food mlxed with LlCl as compared to

vthe same food w1thout Licl.

- Apparatus o
Two rectangular boxes of 1 cm plywood 31.5 cm long and

,24 cm w1de were used. Each box con31sted of two 51de

o ‘pannels, a rear pannel; and a'floor., The top'and frbnt‘of

ineach‘b0x‘were open. A w1re nettlng of 1. 3 cm squares was
Lplaced over the openlng at the top in an arch that measured{
9 cm from its apex to the floor of the box.' The w1re nettlng
bwas attached to the ‘two side pannels whlch were 6 cm hlgh
'and to the rear pannel whlch measured the same- helght as
‘1 the s1de pannels up to the p01nt where an arch began on the
lrear pannel ‘which conformed to the arch of wire nettlng over
the top of the box. Ins1de of each box whlte paper plates
u23 cm in dlameter ‘were placed to hold the food. | |

| The same kennels were used as in "the prev1ous ekperr—.
'1fments with the exceptlon that the porcelaln feedlng bowls ‘
were: removed and the plywood feedlng boxes substltuted

»llnvthelr.places.
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Procedure |

| One feedlng box‘contalnlng 219 5 g of Vets'regular v
Edog food mlxed with 3 g of Licl was placed on the rlght side
of each kennel. The other feedlng box contalnlng an. equal
'amount of Vets regular w1thout LlCl was placed on the left
"51de.1 The food in the boxes was pos;tloned approx1mately !
18 cm from,the entrance of each box and 7 cm from the apex
of the wire netting over the,top of,eech’box."In a second
trial’everything‘was identicalrto the first with the excep-
tion that the_oositions of the LiCl and non-LiCl boxes in
the kennels Were reversed. The boxes were left in each»
kennel for 12 hours at which time one trial was considered
complete and the contents of each box- checked for dls—

turbances.



| R_EstiLTs. AND DiSCUSSION‘”‘ L

i There were a total of 12 olfactory dlscrlmlnatlon tests.ai'”

‘“;gln the experlment (6 subjects X 2 trlals) On 10 of these”

:f*tests flve of the subjects on each of thelr two trla 8 féﬁt:.

'fg;;the contents of the LicCl boxes completely undlsturbed butw |

27  removed and consumed the. contents of the non-LlCl;

ﬁl'These flve subjects were observed smelllng the food through ;

'ethe screen on the top of each box shortly after the boxes

“-:fwere placed in their kennels. They then 1gnored the LlCl

bn,'“box and eventually elther pulled the non-L1Cl food out w1th

:*‘teeth and paws or reached in and grabbed a mouthful of 1t.,T

”‘v‘On no occa531on were they observed attemptlng to obtaln the

.'Qd;food in the L1Cl boxes. Only one subject, Wally, on'rvuaﬂ

'"frof hlS two trlals, dlsturbed the contents of both the»LlCl

":fand non-L1C1 boxes; however, only the non—LlCl for“hv}
“u:been eaten. Although this does not necessarlly indlcate};*'
nthat he tasted the food from the LiCl box the p0551b111ty
"cannot be ruled out, consequently, ‘he was not 1ncluded anongﬁ
the other subjects who made their ch01ce on the basrs of
vodor alone._ |

Since flve of the 51x subjects did not remove and tastet

the LlCl food before rejectlng 1t, 1t is ev1dent that thelr

",-;ch01ce was made on the ba51s of olfactlon and that an

/

‘avers1on to the odor of the LiCl mlxture had developed.l .
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fHankins,'éarcia, &:Rusiniak (1973)’aréuevthatdoifactioh plays’vr
N a}minor role in thevregulation;of_feedingrbehavfor, and§that i
-tits primary'fUnction isfto-serye’as a'telereceptor. in an. ;‘
-wexperlment w1th rats they found that the olfactory system .
’vdld not ‘seem to adhere to the same pr1nc1ples of one- trlal
.learnlng and long-delay relnforcement that are common to
the gustatory system. The results from Experlment Iv,
;however, seemed to 1nd1cate the contrary for coyotes.' The‘
'fcoyotes used the olfactory cues in much the same way as:’ |

“‘i taste cues for the regulatlon of food 1ntake,
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