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Certain unconditioned stimuli (UCS) in flavor avoidance learning sometimes
become ineffective after pairings with relatively stronger UCS. This failure of
avoidance learning (avfail) has been demonstrated only with rodents. The
present investigations were conducted to determine whether avfail might also
occur with avian species, the food selection of which is guided primarily by
visual cues. In Experiment 1, starlings were given pairings of methiocarb (a
relatively weak UCS) and LiCl (a relatively strong UCS). In Experiment 2,
red-winged blackbirds were given pairings of two concentrations of methiocarb
i (relatively weak and relatively strong UCS, respectively). Pairings were {ol-
lowed by a conditioning trial (UCS gavage in the presence of a color cue) and
two-choice tests. Conditioned avoidance was always observed except (a) when
methiocarb preceded LLiCl and (b) when the low preceded the high methiocarb
i3 dose in preconditioning pairings. Kxperiment 3 demonstrated that UCS ha-
bituation could not account for the results of Experiments 1 and 2. The data
reflect avfail in the visual modality, and a biological implication of the results
1s that birds may not learn strong avoidance of aposematic prey containing
varied levels of toxicant.
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Pentobarbital normally elicits weak, eas-  sickness (Parker, 1979) that summates
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v extinguished conditioned flavor avoid-
ance, whereas lithium chloride usually is a
more effective unconditioned stimulus

(UCS). When pentobarbital precedes LiCl
administration, one reasonable prediction

1 (Revusky, Taukulis, & Peddle, 1979) is that

pentobarbital will become a more effective
UCS because it elicits conditioned lithium
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with the mild sickness normally produced
by pentobarbital. The opposite frequently
occurs, and pentobarbital loses its capacity
to produce any measurable flavor avoidance
(Revusky, Taukulis, Parker, & Coombes,
1979; Revusky, Taukulis, & Peddle, 1979).
This phenomenon, termed avfail, has been
demonstrated with a number of drug-drug
pairings (Revusky, Coombes, & Pohl,
1982). _

Explanations of avfail include the devel-
opment of conditioned inhibition (Re-
vusky, Taukulis, & Peddle, 1979; Taukulis
& Revusky, 1975) and the development of
a conditioned antisickness response (e.g.,
Lett, 1983). The former hypothesis has
been discarded for two reasons. First, con-
ditioned stimuli in the avfail procedure do
not ‘show the usual properties of a condi-
tioned inhibitor (e.g., measurable increases
in preference). Second, avfail occurs with
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intervals up to 320 min between daily pre-,

conditioning injections. - (Revusky &
Coombes, 1982; Revusky, Taukulis, & Ped-
dle, 1979). Unlike conditioned inhibition,
the conditioned antisickness hypothesis
has received some experimental support
(Lett, 1983). In brief, this hypothesis main-
tains that avfail occurs because the pairing
of a weak toxicant with a stronger one
during preconditioning enables the weak
toxicant to evoke a conditioned antisick-
ness response in anticipation of sickness
produced by the strong toxicant. Thus, on
the day of conditioning, administration of
the weak toxicant evokes the conditioned
antisickness response, and that, in turn,
makes it ineffective in producing flavor
avoidance learning. _

To our knowledge, avfail has been dem-
onstrated only in rodents. It is unclear
whether the phenomenon can occur in spe-
cies that, unlike the rat, select food mainly
in terms of visual rather than flavor char-
acteristics. Although raptors (Buteo jamai-
censis—Brett, Hankins, & Garcia, 1976),
chickens  (Gallus  gallus—Westbrook,
Clarke, & Provost, 1980), and crows (Cor-
vus  brachyrhynchos—Nicolaus, Cassel,
Carlson, & Gustavson, 1983) exhibit flavor-
potentiated color avoidance learning, at
least two avian species (i.e., [Juropean star-
lings [Sturnus vulgaris] and red-winged
blackbirds [Agelaius phoeniceus]) learn
color avoidance directly, without potentia-
tion (e.g., Mason & Reidinger, 1983a,
1983c, 1984b).

In Experiment 1, starlings were given
paired gavages of two toxicants that dif-
fered in their effectiveness as UCS. After
five pairings, the birds were given one tox-
icant or the other in the presence of a color
cue (CS+). (Throughout all experiments,
all toxicants were given intragastrically.)
Subsequently, the birds were given daily
two-choice preference tests between the
CS+ and another color (CS-).

Experiment 1
Method

Subjects. Twenty adult male European starlings
(Sturnus vulgaris) were decoy-trapped in September
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the laboratory and individually housed (cage dimen'-;
sions: 3G X G1 X 41 ¢m) in a room with an ambient
temperature of 23 * 2 °C. Each bird was visua‘.lf
isolated from the others (Mason & Reidinger, 1981).
A 6:18 hr light/dark cycle was used to maximize feed-
ing rates of the birds without reducing the total quan.
tity of food consumed (Rogers, 1974). Water and grit-
were always available. Before the experiment began,
the birds had free access to Purina Flight Bird Con-
ditioner (PFBC) in unpainted metal food cups (7.5 cm
in diameter).

Toxicants. Lithium chloride and methiocarb were
used. MethiocarD [3,5 dimethyl-4-(methylthio)phenol
methylcarbamate] is a commercially available bird:
repellent that reliably produces conditioned avoidance
similar to, but more rapidly extinguishing than, that
produced by LiCl (Mason & Reidinger, 1983¢). Stock
solutions were produced by dissoiving 0.12 g of meth
tocarb ar 1.5 g of LiCl in 100 ml of\mrmed propy! owe
glycol.

Procedure.  After 8 weeks of adaptation to the
laboratory, the birds were randomly assigned to five
groups (IYigure 1). Each group was given 4 days of
adaptation to a food deprivation regimen that re-
mained in effect until completion of the experiment.
Food was removed daily during the last hour of light
and replaced during the second hour of the next light
period. The only exceptions to this regimen were on
treatment days and the day of conditioning, when food
was replaced during the third hour of light (after birds
had recovered from the chservable cifects of i m‘m
tion).

All preconditioning toxicants were given during the
first hour of light en Davs 5, 7, 9, N, and 123, The first
ravage was followed 40 min Jater >y {he second. The
inteeval between gavages and tho iumber of toxicant
pairingzwere selected on the basis of work by Revesky
and (‘on nhes (1982). The birds in the first group (Im;
=4} received LiCH2 myg/kg) followed by mmethiocarh
(2 myg/kg). These dose levels reliably produce color
a\'oidance (Mason & Reidincer, IQSBC). The second.
group (mL; n = 4) was given the opposite pairings..
The third group (mP; n = 4) received methiocarh (2
mg/kg) followed by propylene glycol (1 ml/kg, a neu-
tral vehicle), and the fourth group (LP; n = 4) received
LiCl (2 mg/kg) followed by propylene glycol (1 ml/-
kg). The fifth group (PP; n = 4) was given paired ;
gavages of propylene glycol (1 ml/kg). On Days 14-17,
birds were deprived of food during the dark cycle, but*
otherwise were left undisturbed, to permit recoven’}‘;
from the effects of treatment.

Durmg the first hour of light on Day 18, all birds *
were given green (CS+) food cups, each containing 20
g of PFBC. After the birds had consumed at least 1 'g'
of PFBC, the cups were removed, and each bird was’:
given a toxicant. Groups LP and Lm were given LlCl
(2 mg/kg). Our prediction was that these birds would >
show conditioned color avoidance. Groups mP and mLE
were given methiocarb (2 mg/kg). We expected that
mP birds would exhibit conditioned avoidance but that::
mL birds might not (which would suggest development ¥
of avfail). Group PP was given propylene glvcol (1 m!/ :

kg). We expected that these birds would not exhibit
conditioned avoidance because they had not received
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PHASE 1
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Figure 1.
and 3 were similar to those depicted here. During
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A schematic of the procedure used in Experiment 1. (Procedures used in Experiments 2

pretreatment, Group Lm was given lithium chloride
as given opposite pairings. Group mP was given

methiocarb and propylene glycol [PG]. Group LP was given L and then PG, and Group PP was given
-~ two gavages of PG. All groups were then given a conditioning trial in which green was paired with mn,

I., or PG gavage. Preference tests [green CS+ vs.

Counterbalanced two-choice preference tests (Dra-
ein, McCleary, & McCleary, 1971) were given during
the first hour of light on each of tke 3 days following
the day of conditioning. In these tests, each bird was
presented with two food cups, each containing 20 g of
PI‘BC. The two cups, one green (CS+) and the other
vellow (CS—), were placed 5 ¢cm apart at the center of
the front of each cage. Consumption was measured

dter 1 hr. Spillage was not recorded because in all
srevious work it merely reflected consumption (e.y.,
Mason & Reidinger, 1983c).

The data were assessed by a three-factor analysis
of variance (ANOVA) with repeated measures on two
variables. The independent factor was groups (five
levels), and the repeated factors were days (three
levels) and consumption of CS+ versus CS— food (two
levels). Tukey (b) post hoc comparisons (Winer, 1962)
were used to identify significant differences among
means.

Resuldts

)

There were no significant differences in
consumption across test days or between
groups (ps > .25). However, there was a
ssignificant difference between consumption
“of food paired with CS+ and consumption
~of food paired with CS—, F(1, 15) =11.8, p
.< .01, a significant two-way interaction
‘between groups and days, F(8, 30) = 9.6, p
'<.001, and a significant three-way inter-
raction hetween groups, days, and CS+ ver-
isus CS—, I(8, 30) = 5.2, p <.001.

yellow CS—] followed conditioning.)

Tukey comparisons revealed that all
birds in Groups LP, mP, and Lm ate sig-
nificantly less PFBC paired with CS+ than
PIFBC paired with CS— (ps < .05; Table
1). Groups mL and PP failed to exhibit
differential consumption ( ps > .25).

Discussion

The effectiveness of methiocarb as
UCS was decreased after preconditioning
methiocarb~LiCl pairings (Group mL).
Conversely, the effectiveness of lithium
chloride as a UCS was not diminished by
prior pairings with methiocarb (Group
Lm). Pairings with propylene glycol did not

Table 1
Mean (+ SE) CS+ and CS— Consumption (in
g in Experiment 1

Conditioning CS+ CS~
Group  toxicant  consumption consumption
Lm L 0.31+£0.08 0.90 +0.15*
mL, m 0.81 £0.11 0.87%£0.20
mP m 0.42 £ 0.10 0.98 £ 0.05*
LP I 0.33 £0.18 0.99 + 0.20*
PP P 0.80 £ 0.23 0.74 £0.17
Note. L = lithium chloride; m = methiocarh; P =

propylene glycol. CS— is the novel color.
*p <.05, compared with CS+ consumption.
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change the effectiveness of either toxicant
. (Groups mP and LP, respectively). We in-
ferred that the lack of differential con-
sumptlon by Group mL was an indication
of avfail in color avoidance learning."

For avfail to possess greater importance
within an ecological context, we reasoned
that it should occur when birds are admin-
istered varied amounts of a single toxicant.
In nature, a bird would be likely to experi-
ence varying amounts of a single toxicant,
as in the ingestion of a species of toxicant-
containing prey (e.g., Fink & Brower, 1981).
Also, we reasoned that if avfail were to have
general importance, i1t should occur iIn
learning by other avian species that use
color cues {for food selection. In ISxperiment
2, paired gavages of methiocarbh were given
to red-winged blackbirds, another passerine
that exhibits visually mediated food avoid-
ance learning (Mason & Reidinger, 1982,
1983h, 1983c, 1984a).

ISxperiment 2

Method

Subjects.  Twenty adult male red-winged black-
hirds (Agelaius phoeniceus) were decoy-trapped and
adapted to the laboratory as the starlings were in
Iixperiment 1. -

Toxicants. Two concentrations of methiccarh
were prepared hy dissolving 0.12 g or 0.24 ¢ of meth-
iocarb in 100 ml of warmed propylene glycol.
methiccarb solutions are referred to as
“high,” respectively.

Procedure. Tood deprivation, toxicant pairings,
condmonmg, and testing procedures-followed the logic
described in Experiment 1. Birds were randomly as-
signed to five groups, and the groups were adminis-
tered the following paired gavages during pretreat-
merit: Group Mm (n = 4), high methiocarb (4 mg/kg)
followed by low methiocarb (2 mg/kg); Group mM (n
= 4), low methiocarb followed by high methiocarb;
Group mP (n = 4), low methiccarb followed by pro-
pylene glycol (1 ml/kg); Group MP (n = 4), high
methiocarb followed by propylene glycol; Group PP
(n = 4), propylene glycol followed by propylene glycol.

As in the previous experiment, a three-factor AN-
OVA with repeated measures on two variables was used.

" The factors in this analysis were identica! to those
previously described, with the exception that one of
the repeated factors (days) had four (rather than

* three) levels. Tukey tests were used subsequently to

identify significant differences between means.

These
“low” and

" Results

There were significant differences in
overall consumption between groups, F(4,
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15) = 3.6, p < .05, and across test days, F(3,
45) = 8.1, p < .01. Also, the two-way inter-
action between groups and CS+ versis
CS— was significant F(4, 15) = 4.6, p < .05,
as was the three-way interaction between
groups, test days, and CS+ versus CS—

F(12, 45) = 2.0, p< .05.

Tukey comparisons revealed a pattern of
rcsults similar to that obtained in E\pen
ment 1. Groups MP, mP, and Mm ate sig-
nificantly less food palred with CS+ tlmn
with CS— on all test days (ps < .05; Table
2). Group mM exhibited a preference for
CS+ (p < .05), and Group PP failed to
exhibit differential consumption (p > .25),

Discussion

The results of IExperiment 2 .suggest
avfail in yet another avian species, this time
with two levels of a single toxicant. Specif-
ically, a low dose of methiocarb failed to
act as a UCS following preconditioning
pairings with a higher dose. This result
stands in contrast to the findings of Re-
vusky et al. (1982), who paired low and high
doses of amphetamine and failed to obtain
avfail effects in rats. We speculate that this
discrepancy may he due to differences in
the toxicants used, species differences, or
differences in taste versus color avoidance
learning per se.

That Group mNM exhibited a preference
for CS+ is somewhat puzzling, and at least
two explanations exist. One possibility is
that this result may reflect an association
of the CS+ and recovery from malaise pro- -
duced by a conditioned antisickness re-
sponse (Lett, 1983) Tangentlal support for -
this possibility is that avians sometimes.

Table 2
Mean (£ SE) CS+ and CS— Consumptzon (in .-
2 in Experiment 2

Conditioning CS+ CS-
Group  toxicant  consumption consumption.’;
Mm M 0.34 £0.10 1.65:+0.08*
mM m 0.88 £ 0.18 0.37 % 0.08".
mP m 0.54 £0.05 1.26 *0.09*
MP M 0.39 = 0.02 1.00 + 0.05*:
PP P, 091+011 090+0.13-
Note. M = “high” methlocarb (4 mg/kg); m = “low™

methiocarb (2 mg/kg); P = propylene glycol. CS-— ls -
the novel color.

* p < .05, compared with CS+ consumption.
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'"refer foods associated with recovery from

;malmse (e.g., Kare & Ficken, 1863). A sec-
:md plausible explanation is ‘that UCS ha-

"’btuatmn as a function of toxicant pairings -

| Braveman, 1977), and not avfail, may have
been responsible for CS+ preferences; that
i, the low dose of methiocarb may have

tecome ineffective through habituation as
lafunction of mM pairings, and birds may
have shown preferences for the CS+ color
merely because it was less novel than CS—.

This problem with UCS habituation as
a alternative explanation of Kxperiment 2
idso confounds interpretation of IExperi-
tment 1 (i.e., Group mL results). Conse-
'oently, Bxperiment 3 was performed to
[diminate UCS habituation as an alterna-
ive. In this third investigation, we assessed
whether LiCl in ml. pairings, low methio-
carb in Lm pairings, high methiocarb in
M pairings, and low methiocarb in Mm
nairings retained their effectiveness as
{CS concurrent with a loss of effectiveness
by low methiocarb in ml or mM pairings.
ifobtaired, this pattern of results would be
nconsistent with UCS habituation, be-
cauge habituation should decrease the ef-
fectiveness of both toxicants administered
i preconditioning pairings.

Kxperiment 3

i Method
Subjects. Twenty adult male starlings and 20

iduit male red-winged blackbirds were individually
- housed and visually isolated as previously described.
" These birds were experimentally naive and were

trapped at the same time and place as the hirds used
" n Experiments 1 and 2.
© Toxicants. A lithium chloride solution (1.5 g/100
" nlof propylene glycol) and two methiocarh solutions
{012 and 0.24 ¢/100 ml of propylene glycol) were
prepared as previously described.
¢ Procedure. All birds were adapted to food depri-
{vation, and then each species was randomly assigned
I o two groups. One of the groups of starlings (n = 8)
| %as given toxicant pairings identical to those de-
wribed for starlings in Group Lm (Experiment 1).
Likewise, one of the groups of red-wings {(n = 8) was
given Ltoxicant pairings identical Lo those deseribed for
red-wings in Group Mm (Experiment 2). The remain-
ing-groups of starlings (n = 12) and red-wings (n =
12) were given toxicant pairings identical to those
given starlings in Group mL (Experiment 1) or red-
vings in Group mM (Experiment 2).

Each group was partitioned on the day of condi-
tioning. For starlings in Group Lim, 4 birds were given
food in a green cup (CS+) followed by LiCl (2 mg/kg).
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The remaining 4 birds in this group were given CS+
paired with methiocarh (2 mg/kg). Likewise for red-
wings in Group Mm, half of the birds (n = 4) received
CS+ paired with low methiocarb (2 mg/kg), and the
remaining birds {n = 4) received CS+ paired with high
methlocarb (4 mg/kg).

Groups mL (n = 12) and m'\1 {n = 12) were each
divided into three subgroups. For starlings in Group
ml, 4 birds were conditioned with methiocarb, 4 with
LiCl, and 4 were given paired gavages of LiCl and
methiocarb. For red-wings in Group mM, 4 birds were
conditioned with low methiocarb, 4 with high meth-
jocarh, and 4 were given paired gavages of low and
high methiocarb.

For all groups, two-choice tests were given on each
of the 4 days following conditioning. Testing proce-
dures were identical to those previously described.

Because avfail depends upon the sequence of train-
ing (i.e., “weak” before “strong” toxicants), we ex-
pected that all birds in Groups Lm and Mm would
exhibit conditioned CS4- avoidance. Because the logic
underlying interpretation of results from Group ml,
starlings and Group mM red-wings is identical, an
explanation only for Group ml, is presented below,
We expected that the mL starlings conditioned with
LiCl or paired toxicants would exhibit conditioned
avoidance and that those conditioned with imethiocarh
would not, because LiCl was the relatively stronger
UCS and should have been unaffected by toxicant
pairings. In addition, if birds given paired toxicants
exhibited weaker avoidance than birds given LiCl,
then that might be taken as additional evidence for
avfnil (e.g., overall malaise might be lessened Ly a
conditioned antisickness response).

As in the previous experiments, a three-factor AN-
ovA with repeated measures on two variables was used.
The factors in this analysis were similar to those of
Experiment 2 except that the independent facter
(groups) had 10 levels (i.c., for the ANOVA, suberoups
were treated as groups).

Results

There were no significant differences in
consumption across test days (p > .25).
However, there was a significant difference
between consumption of food paired with
CS+ and consumption of food paired with
CS—, F(1, 30) = 5.3, p < .05, a significant
two- way interaction between groups and
test days, (27, 90) = 3.7,')p < .01, and a
significant three-way interaction between
groups, test days, and CS+ versus CS—,

F(27,90) = 8.8, p < .02.

Tukey tests revealed the following pat-
tern of results for starlings that had been
given preconditioning pairings of LiCl and
methiocarb (Table 3). Lm birds condi-
tioned with LiCl or low methiocarb, and
mL birds conditioned with LiCl or paired
toxicants, exhibited avoidance of CS+ (ps
<..05). Conversely, mL birds conditioned



Table 3 ‘ ditioned Mm birds should have ,exhibitevd‘?;"f

Mean (* SE) CS+ and CS Consumption (in results similar to those of methiocarh- con"":
g in Experiment 3 _ “ditioned mL or .low-methiocarb-condi*
Conditioning CcS+ - CS— tioned mM birds. The results obtained were !
Group  toxicant  consumption consumption  essentially opposite to this expectatlon 5
Lm L 045+ 0.10 1.35 = 0.36* The effectiveness of methiocarb in mL
m 0514021 1.19 +0.15* pairings or low methiocarb in mM pairings’
mL m 0.77 + 0.30  0.83 + 0.12 was clearly dependent upon the sequcrce
L 0.49+0.20 1.320.17* of methiocarb and LiCl pairings durmopxe
mL 0.15%0.05 0.85%0.20*  treatment. :
Mm M 0.50 + 0.20  1.17 + 0.28* - It is interesting that mM birds given the
m 0.6040.12 116 0.28"  the Jow dose of methiocarb again exhibited.
mM m 0.94 +0.11 0.58 = 0.17* a significant preference for CS+. This:
M 0.38£0.05 093+ 0.10% might be taken as additional evidence for:
mM 0.11%0.37 0.63%0.10 association between the CS+ and recovery-
Note. L. = lithium chloride; m = “low” methiocarb (2

from malaise produced by a COHdlthﬂed
antisickness response. On the other hand:
the results of Experiment 3 also provlde;_
weak evidence against conditioned anti-’
with low methiocarb failed to show signifi- sickness responding as an explanation of
cant differential consumption (p > .25). avfail (at least in terms of color avoidance:,
A similar pattern of results was obtained learning). Specifically, Lett (1983) sug-+
for red-wings that had received precondi- — gested that an antisickness response could”
tioning pairings of low and high methio- be inferred if the paired administration of
carb. Specifically, all birds in Group Mm, toxicants (e.g., LiCl and methiocarh, or:
and birds in Group mM conditioned with high and low methiocarb) produced weaker
either high methiocarb or paired toxicants, avoidance than administration of the
exhibited avoidance of CS+ (ps < .05). stronger toxicant alone (e.g., LiCl or high-
Birds in Group mM conditioned with low methiocarb). We obtained no indication ¢f
methiccarb failed to show color avoidance such results. At least in terms of CS+ ver-”
and, as in Bxperiment 2, exhibited CS+ sus CS— consumption, there were 1o sig
preferences (p < .05). nificant differences (a) between mL or Lm’
When the test performance of LiCl- and  birds conditioned with LiCl and mL birds
methiocarb-conditioned siarlings was com-  given paired conditioning toxicants or (i)
pared with that of red-wings given precon- between mM or Mm birds conditioned with
ditioning pairings of methiocarh, no signif- high methiocarb and mM birds given paired
icant differences were obtained (ps > .10). conditioning toxicants. One possible reason
Specifically, conditioned avoidance exhib- for this discrepancy is that Lett more than -
ited by Lm and Mm birds was similar, as halved the toxicant doses used for condi-~
was conditioned avoidance shown by ml 'tlonmg from those used dUI'lI]g pretrmt
and mM birds conditioned either with the ment pairings. If antisickness effects are:
stronger toxicant or with paired toxicants. ~dose dependent, then perhaps they w OU]dg
: have been observed in the present experi-i;
ment had lower doses of paired toxmnts
been used on the day of conditioning. :

mg/kg); M = “high” methiocarb (4 mg/kg)
* p < .05, compared with CS+ consumption,

Discussion

The present results provide evidence that
UCS habituation (i.e., decreases in the ef-
fectiveness of one UCS leading to decreases
in the effectiveness of another; Braveman, The results of the present experiments;
1977) cannot easily account for the results demonstrate that avfail can be obtained i m.,
of Experiments 1 and 2. If habituation had color avoidance learning following palrmgsx
been important, then methiocarb-condi- of different toxicants (methlocarb and:
tioned Lm birds and low-methiocarb-con- LiCl). As such, the present fmdmcs are

General Discussion

152; 3
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consistent with those of previous work (e.g.,
Revusky et al., 1982) and broaden the range
of stimuli that can mediate avfail effects
from flavor to vision. Moreover, the present
experiments produced a new finding, in
that avfail was obtained in color avoidance
learning with two levels of a single toxicant
(methiocarb). Previous work with flavor
avoidance learning in rats failed to obtain
this effect (Revusky et al., 1982). Although
the reasons for this discrepancy are not
clear, we speculate that it could reflect tox-
lcant or species differences or, perhaps, dif-
ferences in f{lavor versus color avoidance
per se.

The fact that avfail was observed in two
different species suggests that it may be a
seneral effect in birds whose food selection
is zuided by color cues. It may also influ-
ence food selection by avians that exhibit
taste-potentiated color avoidance learning
{e.g., raptors—DBrettet al., 1976; chickens—
Westhrook et al., 1980; crows—Nicolaus et
al,, 1983), although further experimenta-
tion is necessary to document this point.
One biological implication of our results 1s
that some species of birds encountering
aposematic prey that possess varying levels
of a toxicant may not learn strong prey
avoidance. TFField observations may be con-
sstent with this possibility. Black-backed
orioles (Icterus abeiller) feed on wintering
colonies of monarch butterilies (Pheucticus
nelanceephalus), even though they are not
insensitive to the emetic effects of carden-
olides which these insects sequester (I'ink
& Brower, 1981). Because the monarchs
wvary widely in the amount of cardenolides
they contain (FFink & Brower, 1981), con-
(ditions favoring the development of avfail
(as one component influencing the birds’
responses) may exist. Just as pairings of
(different methiocarh concentrations atten-
vated the ability of methiocarb to produce
.[color avoidance, experience with differing
-|levels of cardenolides by the orioles may
-|result in avfail and thus contribute as a
|factor leading to the observed failure in the
~|monarch’s normally effective automimicry.
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New Look for the APA Journals in 1986

Beginning in 1986, the APA journals will have a new look. All the journals will he 8" X
11 inches—a little larger than the American Psychologist is now. This change in trim size
will help reduce the cosis of producing the journals, both because more type can be printed
on the larger page (reducing the number of pages and amount of paper needed) and
because the larger size allows {or more efficient printing by many of the presses in use
today. In addition, the iype size of the text will e slightly smaller for most of the journals,
which will contribute to the most efficient use of each printed page.

These changes are part of continuing efforts to keep the costs of producing the APA
journals down, to offset the escalating costs of paper and mailing, and to minimize as
much as possible increases in the prices of subscriptions to the APA journals.






