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Conditioning copulatory behavior to an artificial
object: Efficacy of stimulus fading
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Copulatory behavior rarely occurs in response to an arbitrary inanimate object. However, such
behavior can provide important information about the stimulus control of copulatory behavior.
In the present study, male Japanese quail were administered 15-20 conditioning trials that in
cluded exposure to an inanimate object and an opportunity to copulate with a live female quaiL
For some subjects, the stimulus object was always entirely covered with terrycloth. For other
birds, the stimulus object contained a taxidermically prepared head and neck of a quail hen. Fading
consisted of gradually covering up the neck and then the head portions of the stimulus object
over successive trials. After conditioning, all subjects were tested with the entirely covered ob
ject. The fading procedure facilitated the conditioning of copulatory behavior to the entirely ar
tificial object. In subjects that received the fading procedure, learning did not depend on pairings
of the stimulus object with copulatory opportunity. The results are discussed with respect to an
associative mediation mechanism.

Species-typical responses occur in a predictable order.
A central issue in the analysis of species-typical behavior
is whether responses that occur early in a behavioral se
quence are fundamentally different from responses that
occur later in the sequence. In classical ethological the
ory, actions that occur early in a sequence are referred
to as "appetitive" responses, and actions that occur at
the end of the sequence are referred to as "consumma
tory" responses. Appetitive responses are assumed to be
involved in the search for releasing stimuli and have been
characterized as variable, purposive, and "adaptable to
changing situations" (Eibl-Eibesfeldt, 1970, p. 45). In
contrast, consummatory responses are involved in the
completion of the behavioral sequence and have been char
acterized as more stereotyped and "automatically dis
charged" (Eibl-Eibesfeldt, 1970, p. 45).

Characterizations of appetitive and consummatory re
sponses as "adaptable to changing situations" and "au
tomatically discharged, " respectively, imply differences
in the susceptibility of these responses to learning. Ap
petitive responses are presumed to be more easily influ
enced by past experience than are consummatory re
sponses. Tinbergen (1951, p. 105), for example, noted
that appetitive responses exhibit "plasticity," whereas
consummatory responses are "rigid."

These presumed differences in the susceptibility of ap
petitive and consummatory behavior to learning or ex
periential modification may be investigated in sexual be
havior systems, in which appetitive behavior consists of
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searching for and approaching a potential sexual partner
and consummatory responses consist of mounting and
copulation. Successful systematic demonstrations of the
conditioning of appetitive sexual behavior are available
in both fish and avian species. Hollis, Cadieux, and Col
bert (1989), for example, observed that in blue gouramis,
the pairing of a conditioned stimulus (a red light) with
visual access to a conspecific of the opposite sex results
in conditioned approach and display responses to the red
light. Sexually conditioned approach responses to arbitrary
visual conditioned stimuli also have been observed in male
Japanese quail (Domjan, Lyons, North, & BrueU, 1986).

Consistent with the suggestion that appetitive behavior
is more amenable to conditioning than is consummatory
behavior, conditioned copulatory responses were not ob
served in the studies with gouramis and quail noted above.
This may have been because of the type of conditioned
stimuli (localized visual cues) that were used. Such con
ditioned stimuli may not have provided the supportive
stimulation that may be necessary for mounting and
copulatory contact responses.

Conditioning of consummatory sexual behavior may be
more likely ifthe conditioned stimulus is a three-dimensional
(3-0) object that the subjects can mount and copulate with
more easily. Some isolated observations ofcopulatory be
havior directed toward arbitrary 3-D objects have been
reported. For example, Young (1949) described a male
eastern robin that copulated with a clump of earth and
a piece ofcrumpled newspaper. Barraud (1953) reported
observing a young male house sparrow copulating with
a dandelion. Ficken and Dilger (1960) described a male
Fischer's lovebird copulating with a knot on a wood perch,
a woodthrush copulating with a smooth stone, and an
American redstart copulating with a clump ofdried drop
pings. Beach (1950) reported that dogs masturbated by
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an experimenter will come to direct their sexual behavior
toward that experimenter, and Michael (1961) described
an instance of a male cat copulating with a toy. These
anecdotal observations are provocative; however, they in
volved very few subjects (one per species in most cases)
and provided only hints about what factors might have
been responsible for the observed behavior.

Domjan, O'Vary, and Greene (1988, Experiments 3
and 4) attempted to condition copulatory behavior to an
arbitrary stimulus object in male Japanese quail by using
procedures that had been found to be successful in other
forms of sexual conditioning with this species. The con
ditioned stimulus was a small, bright yellow, stuffed toy
dog (a Pound Puppy), propped up so that its head was
about the height of a squatting female quail's head. The
subjects received conditioning trials consisting of expo
sure to the stuffed toy for 30 sec immediately before ac
cess to a female quail, with which the subjects invariably
copulated. For a control group, copulation with a quail
hen was provided about 90 min before exposure to the
stuffed toy. Consistent with other demonstrations of the
conditioning of appetitive sexual behavior, pairings of the
stuffed toy with copulatory opportunity resulted in a rapid
acquisition of conditioned approach to the toy. However,
the stuffed toy never came to elicit copulatory behavior.

In contrast to the lack of systematic evidence of the con
ditioning of copulatory behavior to arbitrary 3-D objects,
copulatory behavior has been observed in response to 3-D
objects that have sign stimulus features. For example,
male copulatory behavior has been observed in response
to taxidermic models of female conspecifics in a variety
of bird species such as chicken, turkey, cowbird, ruffed
grouse, and blackbird (Allen, 1934; Carbaugh, Schein,
& Hale, 1962; Noble & Vogt, 1935; Schein & Hale, 1965;
Schoettle & Schein, 1959). These observations were de
rived from the behavior of sexually experienced male
birds. This leaves open the possibility that some of the
copulatory responding was a product of prior sexual learn
ing. Consistent with this possibility, studies with male
Japanese quail have demonstrated that prior sexual ex
perience increases the likelihood that males will copulate
with a model that contains the head and neck of a female
quail (Domjan, Greene, & North, 1989). Male Japanese
quail also can be conditioned to copulate with a quail hen
adorned with bright orange feathers by pairing exposure
to an adorned hen with the opportunity to copulate with
a normal female quail (Domjan et al., 1988). However,
the conditioned responding is lost if the orange feathers
are presented alone, in the absence of sign stimulus fea
tures of a female quail.

The above evidence suggests that there are serious con
straints on the conditioning of consummatory sexual be
havior. Studies with taxidermic models have shown that
the presence of a live sexually receptive female is not nec
essary for the occurrence of male copulatory behavior.
However, copulatory behavior in the absence of some
species-typical female cues has been observed only in iso
lated anecdotal reports.
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The purpose of the present study was to explore fur
ther the possibility of conditioning copulatory responses
to an arbitrary stimulus object. Japanese quail were used
in the experiments to take advantage of prior knowledge
about the conditions that promote copulatory behavior in
this species. Because previous research had indicated that
male quail will copulate with models that contain female
features, our strategy was to establish responding to a
stimulus object that had quail features in the initial stages
of training. The female features then were removed gradu
ally, using a variation of fading procedures that have been
successfully employed in the conditioning of stimulus dis
criminations (e.g., Terrace, 1966). The quail features that
we employed, on the basis of our previous findings of
the importance of cues of a hen's head and neck in
stimulating male sexual behavior (Domjan et al., 1989;
Domjan & Nash, 1988; Domjan et al., 1988) were those
of the head and neck of a female bird.

EXPERIMENT 1

Two groups of subjects were tested in Experiment 1.
On each trial, an inanimate object with which the sub
jects could copulate was presented for 30 sec, followed
immediately with access to a live sexually receptive quail
hen. For birds in the fading group, the inanimate object
during the first few conditioning trials consisted of a tax
idermic specimen containing the head and neck of a fe
male quail mounted vertically in front of a soft mounting
pad covered with beige terrycloth (see Object 1 in Fig
ure 1). Once copulation occurred with the head-and-neck
model, the neck and then the head were covered up gradu
ally over successive trials with beige terrycloth. Eventu
ally, no quail features remained, and the inanimate ob
ject consisted of a vertical terrycloth protrusion with a
terrycloth mounting pad behind it (Object 6 in Figure 1).
Group 2 received a nonfading procedure in which the en
tirely covered object (Object 6 in Figure 1) was presented
on each trial. At the end of the experiment, both groups
were tested with the entirely artificial object.

Method
Subjects. Forty adult male experimentally naive Japanese quail

(Commix commixjaponica), 2.5-5 months old, served as subjects.
The birds were hatched from eggs obtained from a colony main
tained at the University of Texas at Austin. At 4-5 weeks of age,
they were moved from mixed-sex brooders and housed in metal
quail cages (G.Q.F. Manufacturing Co., Savannah, GA). Male birds
were individually housed, and female birds were housed in groups
of up to 4 per cage. Lights in the laboratory were on from 6 a.m.
to 10 p.m. daily, which provided ample photostimulation to main
tain the birds in reproductive readiness. Food (turkey grower) and
water were available continuously.

Prior to participating in the experiment, all of the subjects were
pretested for copulatory behavior by having a female quail in
troduced into their home cage for 5 min. This is usually enough
time for Japanese quail to complete the copulatory response sequence
(Schein, Diamond, & Carter, 1972). Only subjects that made cloa
cal contact with the female bird during the pretest were selected
to participate in the experiment. As it turned out. not all of the sub-
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Figure 1. Tbe stimulus objects tbat were used. Objects 1-5 consisted of tbe bead and neck of a quail ben tbat bad been
taxidermically prepared and mounted vertically in front of a terryclotb pad filled witb polyester fiber. The neck and bead
portions of Objects 2-5 were partially covered witb terryclotb, as indicated by tbe stippled shading. For Object 6, tbe
quail bead and neck were replaced witb a vertical terryclotb cylinder, whicb was filled witb polyester fiber.

jects that copulated in the home cages copulated in the test arenas
(see below).

An equal number of female quail of similar age were used dur
ing periods of copulatory opportunity. Each male bird was paired
with a female and encountered the same quail hen during each pe
riod of copulatory opportunity.

Apparatus. The experimental procedures were cooducted in large
observation chambers (9\.4 cm wide x 106.7 cm high x 12\.9 cm
deep; see Figure 2). The two sides and the top of the chambers
were made of sealed plywood; the front and back walls and the
floor were made of wire mesh. The middle of one side wall had
a small opening (14.0x 15.5 cm), which provided access to a small
side cage (14.0x 15.5x ll.5 cm). The side cage served as a hold
ing area for the birds before a conditioning trial and was usually
blocked off by a vertically sliding masonite panel that served as
a door.

On the wall directly opposite the side cage, a release box (12.8 X

20.3 X 12.8 cm) rested on brackets 21 cm above the floor. This box
was used to provide access to a female quail paired with exposure
to a stimulus object. The sides of the release box were made of
sealed wood, and the top was wire mesh. The top was attached to
a string passed over a pulley to allow the experimenter to raise and
lower the box. The floor of the release box was hinged, so that
when the box was raised, the floor swung open, and the quail hen
dropped into the test arena. During trials, the inanimate stimulus
object with which subjects could copulate was placed directly be
low the release box facing the middle of the chamber at 45 0 rela
tive to the side wall. The floor of the experimental chamber was
marked in nine areas ofequal size. One of these was centered around
the stimulus object.

A series of inanimate stimulus objects was used (see Figure I).
Objects 1-5 consisted of the head and neck of a quail hen that had
been taxidermically prepared and mounted vertically in front of a
terrycloth pad filled with polyester fiber. For Object 6, the quail
head-and-neck section was replaced with a closed vertical terry
cloth cylinder, which was also filled with fiber. A black eyespot
was painted on both sides of this vertical section, but informal tests
with and without the eyespots at the end of the experiment sug
gested that they were inconsequential.

Procedure. The experiment was conducted in two equal counter
balanced replications. In each replication, the subjects were assigned
to one of two squads of 10 subjects each. Each squad was housed
in the experimental chambers during alternate 24-h periods. The
subjects were exchanged around noon each day, with the birds that
had been in the experimental chambers moved to the wire-mesh
home cages and those in the home cages moved to the experimental
chambers. This trade-out procedure was started 18-25 days before
any experimental procedures and continued throughout the experi
ment. Trials were conducted in the mid-morning and mid-afternoon.
The use of the alternating housing procedure resulted in succes
sive trials for a given bird being alternated between morning and
afternoon trials.

Figure 2. A diagram of tbe experimental chamber: a == holding
compartment in whicb the male subject was placed before eacb con
ditioning trial, b == stimulus object, c == release box from whicb
a female quail was released into the experimental chamber on paired
trials in Experiments 1-3, and d == side door for placing a female
quail into the experimental chamber, used only in the unpaired pro
cedure in Experiment 2.



Before the start of conditioning trials. the subjects were habitu
ated to being placed in the side cages. On seven to eight occasions,
each subject was moved from the experimental chamber to the side
cage, with the door to the side cage closed. The door was then
opened. releasing the subject back into the experimental chamber.
In addition, on three occasions. the subjects in the second replica
tion received access to a live female quail for 5 min in the experimen
tal chambers. This was expected to facilitate their responding to
the models (Domjan et aI., 1989).

Conditioning trials were conducted after the habituation phase.
At the start of each trial. the male subject was placed into the side
compartment, with the side door closed. A quail hen was then placed
into the release box, and a stimulus object was placed beneath the
box. After 5-10 min, the male was released into the experimental
chamber; 30 sec later. the quail hen was released. and the 2 birds
were allowed to interact for 5 min, during which copulation usually
occurred. The quail hen and the stimulus object were then removed
to bring the trial to an end. Thus, the stimulus object was paired
with copulatory opportunity.

For the subjects in Group NPI (Nonfading. Paired. Experiment I,
n = 20), Object 6 (see Figure I), which was made entirely ofter
rycloth filled with polyester fiber. was presented on each condi
tioning trial. For the subjects in Group FPI (Fading, Paired, Ex
periment I. n = 20). a series of different stimulus objects was
presented. For the FPI subjects in the first replication. the head
and-neck object (Object I in Figure I) served on each of the first
10 trials. After that. the quail head-and-neck cues were gradually
covered up according to the performance of each subject. If the
subject made a cloacal contact response with an object on 2 con
secutive trials (e.g., Object 2). the next object in the sequence was
presented on the next trial (Object 3). Occasionally, if a subject
was responding vigorously. the stimulus sequence was advanced
after only I trial of copulation with an object. If copulation failed
to occur. the sequence was backed up to the last object with which
the subjects copulated.

A total of 20 conditioning trials were conducted for each group
in the first replication. In the second replication. the fading sequence
for Group FPI was started after the 5th conditioning trial, and a
total of 15 conditioning trials were conducted for both the fading
and the nonfading subjects. Six of the subjects in Group FPI in
the first replication and 5 of them in the second replication com
pleted the fading sequence by the end of the conditioning trials.
By the end of the conditioning trials, the remaining subjects in
Group FPI were making little progress in the stimulus sequence.
Because the two replications provided similar results, the acquisi
tion data from the first 15 trials of each replication were pooled.

After the conditioning phase, each subject was tested with Ob
ject 6, which was made entirely of terrycloth filled with polyester
fiber. This test trial was conducted in the same manner as were
the conditioning trials except that a female hen was not placed in
the release box above the stimulus object, and the subjects were
permitted to interact with the object for 5 min.

Because we were interested in male copulatory behavior, we only
used data from the subjects that copulated with the live quail hens
in the experimental chambers during the conditioning trials. Al
though the subjects were pretested for copulatory behavior in the
home cages. 2 birds in Group FPI and 3 in Group NPI never copu
lated during the conditioning trials. In addition. I subject in
Group FPI broke its leg before the end of the experiment. These
losses left 17 subjects in each group.

Response measures. The interactions of the subjects with the
stimulus objects were recorded on videotape for the first 30 sec
of each conditioning trial (before the live female quail was in
troduced) and for the 5-min test trial with the completely terrycloth
stimulus at the end of the experiment. The video records were then
scored with respect to five response categories. The first of these
was time spent in that ninth of the test arena in which the stimulus
object was located (see Figure 2). This provided a measure of ap-
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proach and proximity to the stimulus object (and the location where
the female was released for the paired groups). The second response
was pecks. and the remaining three responses involved components
of copulatory behavior. Copulatory behavior in male quail consists
of the male grabbing the back of the hen's head or neck, mounting
the hen's back with both feet, and then making cloacal contact move
ments (Wilson & Bermant. 1972). A grab was scored if the subject
grabbed the feathers or terrycloth surface of the stimulus object.
Grabs were distinguished from pecks by whether the subject held
onto the surface of the stimulus object. A peck was scored if the
subject hit the object with its beak and quickly withdrew without
holding onto the terrycloth. A mount was scored if the subject got
on top of the stimulus object with both feet. A cloacal contact re
sponse was scored if the subject arched its back and appeared to
bring its cloaca in contact with the back of the stimulus object. The
cloacal contact response was often accompanied by rhythmic shaking
of the cloacal area when the bird was in the arched position.

The conditioning and test trials were scored first by one of the
authors (M.M. or M.D.). Subsequently, all of the test sessions were
scored by an additional observer (M.L.), who was unaware of the
group assignment of the subjects. Correlations between the results
of the two observers who scored the test data were computed for
each replication of Experiment I. For the first replication, these
correlations were .99, .99, .90•.97, and .82 for pecks. time near
the stimulus objects, grabs. mounts, and cloacal contacts, respec
tively. For the second replication. these correlations were .99 for
each response. Because of the high value of these reliability corre
lations, only results from the original scoring of the videotapes are
presented.

Results
Acquisition: Noncopulatory response measures. The

frequency with which the subjects pecked the stimulus ob
jects during the first 15 conditioning trials is presented
in the top panel of Figure 3. The subjects that received
the fading sequence of stimulus objects (which included
quail features) showed more pecking behavior than did
Group NPI [F(l,32) = 10.65, p < .01). However,
neither the main effect of trials nor the trials X group
interaction was significant (Fs < 1.3). These results sug
gest that the conditioning procedures did not influence
pecking behavior. Stimulus objects that contained quail
features were simply more effective in eliciting pecking
than was the entirely terrycloth object that was presented
to the subjects in group NP1.

The amount of time the subjects spent near the stimu
lus objects is presented in the lower panel of Figure 3.
Both groups showed an increase in time spent near the
stimulus objects as conditioning proceeded [F(14,448) =
12.66, p < .01). The fading group (FPI) spent more time
near the stimulus objects than did the nonfading group
(NPI) [F(I,32) = 16.31,p < .01]. However, the groups
x trials interaction was not significant (F < 1.0), indicat
ing that the course of acquisition of approaching and re
maining near the stimulus objects was not significantly
different in the two groups.

Acquisition: Copulatory response measures. The con
nected points in Figure 4 show the frequency of grab,
mount, and cloacal contact responses directed toward the
stimulus objects that occurred during the course of ac
quisition. Similar results were obtained with each of these
response measures. The subjects that received the fading
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shown by the unconnected points to the right of each ac
quisition curve in Figure 4. The greater levels of respond
ing that were evident in Group FP I, as compared with
Group NP1, during the training trials were also evident
in the final test session. The subjects that received the fad
ing sequence of stimulus objects made more grab, mount,
and cloacal contact responses during the final test session
than did the subjects in the nonfading group.

The carryover of responding from the end of acquisi
tion to the test session was evaluated for each response
measure by separate ANOVAs that included Trial 15 of
acquisition and the test session for each group. These anal
yses indicated that the subjects that received the fading
procedure responded more than those that received the
nonfading procedure [Fs(1,32) = 4.34, 5.32, and 5.23,
for the grab, mount, and cloacal contact responses, respec
tively, all ps < .05]. The interaction between groups and
the shift from acquisition to testing was not significant
for any response measure (all Fs < 1.0). This latter out
come confirms that the group differences that were evi
dent at the end of acquisition were not altered significantly156 9 12
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Figure 4. Mean frequencies of grab, mount, and cloacal contact
responses elicited by the stimulus objects during the rll"st 15 condi
tioning trials (connected points) and the postconditioning test (the
unconnected points on the rigbt of each panel) in Experiment 1.
(Group FP1 received a fading paired procedure; Group NPI received
a nonfading paired procedure.)

Figure 3. The mean frequency of pecks (top panel) and mean sec
onds near the stimulus objects during the first 15 acquisition trials
of Experiment 1. (Group FPI received a fading paired procedure;
Group NPI received a nonfading paired procedure.)

sequence of stimulus objects (Group FP1) increased their
responding as training progressed. In contrast, little
change was evident in the responses of the subjects that
received the entirely artificial stimulus object on each trial
(Group NP1). In addition, the subjects in the nonfading
group were much less likely to make grab, mount, and
cloacal contact responses with their stimulus object than
were subjects in the fading group.

A groups X trials analysis of variance (ANOVA) was
calculated for each response measure. Each of these anal
yses indicated a significant effect of groups [Fs(1,32) =
16.28, 17.68, and 15.07, for the grab, mount, and cloa
cal contact responses, respectively, all ps < .01]. The
analyses also indicated significant effects of trials for each
response measure [Fs(14,448) = 4.47, 5.19, and 4.67,
for the grab, mount, and cloacal contact responses, respec
tively, all ps < .01]. In addition, the groups X trials
interaction was significant for each response measure
[Fs(14,448) = 1.95,2.78, and 2.62, all ps < .05]. These
latter findings indicate that the subjects exposed to the fad
ing sequence of models increased their copulatory re
sponses to the stimulus objects to a significantly greater
extent across trials than did the subjects in Group NPI.

Postconditioning test: Copulatory response mea
sures. During the test trial, both the fading and the non
fading groups were exposed to the entirely artificial stim
ulus object (Object 6, Figure I). This permitted comparing
their performance under identical conditions and in re
sponse to an object lacking the species-typical plumage
of a quail hen. The mean frequency of grab, mount, and
cloacal contact responses during the final test session are



Table I
Proportion of Subjects Making at Least One Grab, Mount, or

Cloacal Contact Response to the Fully Artificial Model
During the Postconditioning Test

Response

Grab Mount Cloacal Contact

Experiment I
Group FPI 9/17 10/17 8/17
Group NPI 3/17 4/17 3117

Experiment 2
Group FP2 5/10 4/10 4/10
Group FU2 6/10 6/10 4/10

Experiment 3
Group NP3 3/13 2/13 1/13

Overall
Fading 20/37 20/37 16/37
Nonfading 6/30 6/30 4/30

by the introduction of the fully artificial stimulus object
for all subjects during the test session.

The number of subjects that made at least one grab,
mount, or cloacal contact response to the entirely artifi
cial model during the final test is summarized in Table I.
The subjects that received the fading sequence of models
during training were 3 times more likely to make at least
one grab response to the artificial stimulus object than
were the subjects that received the nonfading sequence
of models. Nine of the 17 subjects in Group FPl grabbed
the model, whereas only 3 of the 17 subjects in Group NPI
did so. Similar, but somewhat smaller, differences be
tween the groups were evident in the frequency of sub
jects making mount and cloacal contact responses to the
stimulus object.

Discussion
The present fmdings provide systematic evidence of the

development of copulatory responding to an inanimate ob
ject that has minimal species-typical features. In contrast
to previous anecdotal accounts of a few unusual subjects
that were observed to copulate with artificial stimuli, about
50% of the subjects that received the fading sequence of
models in the present experiments ended up making grab,
mount, and cloacal contact responses to the artificial stim
ulus object. However, the present findings do not en
courage rejection of the claim that consummatory behavior
is less susceptible to modification by learning than is ap
petitive behavior (e.g., Eibl-Eibesfeldt, 1970; Tinbergen,
1951). Consistent with that claim, the subjects that were
exposed to the entirely artificial stimulus object on every
conditioning trial (Group NPI) approached and spent in
creasing amounts of time near the object as training pro
gressed (see Figure 3), but they did not show substantial
increases in grab and cloacal contact responses (Figure 4).

The present findings provide some suggestions about
factors that might have promoted copulation with a stim
ulus object having minimal species-typical cues. As in pre
vious research (e.g., Domjan et al., 1988), models that
contained features of a female quail's head and neck sup-
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ported more copulatory responding during the training
trials than did the fully artificial stimulus object (Figure 4).
Copulatory responding was maintained to a significant ex
tent as the quail features of the models were gradually
covered with terrycloth (Group FPl). As a consequence,
the subjects in Group FPl were 3 times more likely to
show some copulatory responding with the fully artifi
cial model during the postconditioning test than were the
subjects in Group NPI. Something about the fading pro
cedure seemed to promote conditioning of copulatory be
havior to the fully artificial model.

The greater efficacy of the fading procedure may have
been due solely to the use during training of models that
contained female quail features. Alternatively, gradually
covering those quail features as training proceeded may
have been important for the development of the behavior.
We also do not know to what extent the development of
copulatory responding in these procedures was a func
tion of exposing subjects to the models just before access
to a live sexually receptive female. Experiments 2 and
3 were conducted to explore these issues.

EXPERIMENT 2

Experiment 2 was conducted to replicate the findings 0b
tained in Experiment I with a fading sequence of models
and to determine whether the copulatory behavior gener
ated by that procedure is a result of a direct association
between the models and copulatory opportunity. Two
groups of male quail (paired and unpaired) were tested.
Both received training with a fading sequence of models.
For the paired group, exposure to a model on each trial
was followed immediately with access to a live sexually
receptive quail hen. For the unpaired group, exposure to
a model and access to a quail hen were provided on alter
nate days so that presentation of the model would not come
to signal impending copulatory opportunity.

Method
Subjects. Twenty male Japanese quail, 4-5 months old at the

start of the experiment, served as subjects, together with an equal
number of adult female birds. The birds were reared and maintained
as in Experiment I.

Apparatus. The experimental chambers used in Experiment I
were modified with the addition of a 14 x 16.5 cm side door through
which a female quail could be placed into the experimental cham
ber when access to a female was provided unpaired with exposure
to a stimulus object. The door was to the right of the holding com
partment in which the male subject was placed at the start of each
trial of exposure to a stimulus object, 10 cm from the back wall
and 15 cm above the floor (see d in Figure 2).

Procedure. As in Experiment I, the subjects were assigned to
one of two squads of 10 subjects each, and each squad was housed
in the experimental chambers during alternate 24-h periods. The
alternating housing procedure was started 13 days before the first
conditioning trial. During this preliminary phase, the subjects
received access to a female quail for 5 min on each of four occa
sions and were also habituated to being placed in the side compart
ments and released into the test arenas, and to having the female
release boxes operated.

After the preliminary procedures, the subjects were assigned to
one of two groups, each of which received a fading sequence of
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The group differences that developed toward the end
of the conditioning phase were not evident in the post
conditioning test session, when all of the subjects were
tested with the stimulus object that was entirely covered
with terrycloth (see unconnected points in Figure 5). Al
though there were some variations in the mean frequencies
of grab, mount, and cloacal contact responses when the
test session was introduced, these variations were not sta
tistically significant. The results with the cloacal contact
response were a bit peculiar because the mean response
of Group FU2 increased from Conditioning Trial 15 to the
test session, whereas the response ofGroup FP2 decreased.
The high frequency of cloacal contacts in Group FU2 dur
ing the test session was primarily the result of 1 unusual
subject that responded 27 times.

As in Experiment I, the transfer of responding to the
test session was evaluated for each response measure with
separate ANOVAs that compared Trial 15 of condition
ing and the test session. These analyses failed to reveal
any significant effects of groups, the shift from condition
ing to the test session, or interactions between these two

Figure 5. Mean frequencies of grab, mount, and cloacal contact
responses elicited by the stimulus objects during the 15 condition
ing trials (connected points) and the postconditioning test (the un
connected points on the right of each panel) in Experiment 2.
(Group FP2 received a fading paired procedure; Group FU2 received
a fading unpaired procedure.)

stimulus objects. The subjects in Group FP2 (Fading, Paired, Ex
periment 2, n = 10) were exposed to a stimulus object for 30 sec
on each conditioning trial, immediately before receiving access to
a quail hen for 5 min. Conditioning trials were conducted every
other day. The subjects in Group FU2 (Fading Unpaired Experi
ment 2, n = 10) received exposure to the stimulus objects on the
same days as did the subjects in Group FP2. However, for
Group FU2, access to a quail hen was provided for 5 min 1 day
after each exposure to a stimulus object. The female bird was placed
into the test chambers through the side door (see d in Figure 2)
for the unpaired female presentations. Groups FP2 and FU2 received
a fading sequence of stimulus objects similar to what was used with
Group FPI, with two small exceptions. During the first two con
ditioning trials, the stimulus object consisted of the entire body of
a taxiderrnically prepared quail hen positioned in a squatting posture.
In addition, a stimulus object with 75% of the neck covered with
terrycloth was added between Objects 2 and 3 (see Figure I). The
decision rule for advancing from one model to the next was the
same as for Group FPI in Experiment I and was instituted after
the first two conditioning trials. Four subjects in Group FP2 and
3 in Group FU2 reached the end of the fading sequence of models
during the conditioning phase. A test trial with Object 6, as in Ex
periment I, was conducted after 15 conditioning trials.

Videotaped records of the training and test trials were scored as
in Experiment I. The interobserver reliability correlations for the
test session were .97, .99, and .99, for the grab, mount, and cloa
cal contact responses, respectively.

Results
The frequencies of grab, mount, and cloacal contact re

sponses observed with each group are summarized in Fig
ure 5. (The connected points represent data obtained dur
ing the conditioning trials, and the unconnected points at
the right represent data obtained during the postcondition
ing test.) Responding to the stimulus models started at a
much higher level in Experiment 2 than in Experiment I.
This was probably due to the fact that during the first two
trials in Experiment 2, the stimulus object consisted of
the entire body of a taxidermically prepared quail hen.
Previous research had shown that the entire body of a tax
idermically prepared quail hen elicits a higher frequency
of copulatory responses than does a model that only con
tains a hen's head and neck (Domjan, 1990). A head-and
neck model had been used during the initial trials of Ex
periment 1.

Copulatory responding was maintained in the fading
paired group (FP2) as conditioning progressed. The sub
jects in the fading unpaired group (FU2) responded as fre
quently as did the subjects in the paired group through
the 10th trial. However, as the quail features of the stim
ulus objects were further covered up after Trial 10, re
sponding in Group FU2 declined a bit.

Separate two-way (groups X trials) ANOVAs were cal
culated for each response measure for the 15 condition
ing trials. The analyses failed to reveal any significant
main effects of trials or of groups (Fs < 1.2). However,
the interaction between groups and trials was significant
for each response measure [Fs(l4,252) = 3.10,2.67, and
1.99, for the grab, mount, and cloacal contact responses,
respectively, aIIps < .05]. These results indicate that the
divergence of responding that occurred between Groups
FP2 and FU2 toward the end of the conditioning phase
was significant.



factors (all Fs < 2.5, all ps > .10). Separate compari
sons between Groups FP2 and FU2 of responding during
the postconditioning test session for each response mea
sure with t tests also failed to reveal any significant dif
ferences (all IS < 1.0).

The proportion of subjects in each group that made at
least one grab, mount, and cloacal contact response dur
ing the postconditioning test session is summarized in Ta
ble I. Similar numbers of subjects in each group made
at least one grab, mount, and cloacal contact response dur
ing the test trial with the entirely artificial object. Of the
total of 20 subjects, II made at least one grab response
to the artificial object, 10 made at least one mount response,
and 8 made at least one cloacal contact response.

Discussion
The present findings confirm the observation in Exper

iment I that nearly half of the male quail exposed to a
fading sequence of stimulus objects end up making copula
tory responses to a stimulus object that lacks the species
typical features of a quail hen. The present findings also
help to characterize some of the boundary conditions for
this phenomenon.

There was some evidence toward the end of the condi
tioning phase that the subjects given exposure to stimulus
objects paired with access to a live quail hen (Group FP2)
responded more vigorously to the objects than did the sub
jects that received access to a quail hen in an unpaired
fashion (Group FU2). However, substantial numbers of
grab, mount, and cloacal contact responses were also ob
served in the unpaired group. Furthermore, when all of
the subjects were given a standard 5-min test with the en
tirely covered stimulus object at the end of the experi
ment, there was no evidence that a history of paired ex
posure to the objects significantly increased the likelihood
that the subjects would copulate with the fully covered
object. This finding indicates that a fading sequence of
stimulus objects can result in copulatory behavior even
if the objects are not signals for impending access to a
live quail hen.

The absence of a clear effect of pairings suggests that
copulation with the fully covered model did not develop
because of a direct association of the stimulus objects with
copulatory reinforcement. Several factors may have been
responsible for this outcome. One possibility is that a
direct association between the stimulus objects and sex
ual reinforcement did not develop. Exposure to the stim
ulus objects was not uniquely predictive of sexual rein
forcement. The release of the female quail at the end of
each conditioning trial was preceded by the subject being
released from the holding compartment and encounter
ing all of the stimuli of the test cage. Rather than the stim
ulus objects, various stimuli, including spatial cues charac
teristic of the area near where the female was released,
could have become associated with access to the female.
Another possibility is that direct associations between the
stimulus objects and sexual reinforcement developed dur
ing the course of conditioning for the paired group. How-
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ever, such associations may not have been manifested in
copulatory behavior.

EXPERIMENT 3

The results of Experiments I and 2 indicated that ex
posure to a fading sequence of stimulus objects results
in nearly half of the subjects displaying copulatory be
havior in response to a fully artificial stimulus object. Ex
periment 1 provided suggestive evidence that an impor
tant aspect of the fading procedure involved exposing
subjects to models that contained the shape and plumage
of a quail hen's head and neck. The subjects that received
only the fully artificial model during training (Group NPl)
were one third as likely to copulate with the fully artifi
cial model as were the subjects that received the fading
sequence of stimulus objects (Group FPI). However, we
do not know whether gradually covering the quail fea
tures during the course of training was necessary to get
the subjects to copulate with a fully artificial model. Per
haps practice in copulating with an inanimate object that
has quail features was sufficient.

Experiment 3 was conducted to see if exposure to
models containing natural quail features is sufficient for
the development of responding to a fully artificial stimu
lus object. In Experiment 3, the subjects were exposed
to models containing quail features, but those features
were not covered up gradually during the course of
training.

Method
Subjects. Sixteen male Japanese quail, 4-5 months old at the start

of the experiment, served as subjects, along with an equal number
of sexually receptive adult female quail. The subjects were reared
and maintained as in Experiments 1 and 2. Three of the subjects
failed to copulate with live quail hen in the experimental chambers
and were therefore omitted from the study.

Apparatus. The experimental chambers that were used in Ex
periment 1 were also used in Experiment 3.

Procedure. As in Experiment I, the subjects were assigned to
one of two squads (of8 subjects each), and each squad was housed
in the experimental chambers during alternate 24-h periods. The
alternating housing procedure was started 27 days before the first
conditioning trial. During this preliminary habituation phase, the
subjects received access to a female quail for 5 min on each ofeight
occasions to facilitate their responding to inanimate objects (Dom
jan et al., 1989). They were also habituated to being placed in the
side compartments and released into the test arenas, and to having
the female release boxes operated.

The conditioning procedure was similar to that used with the non
fading group in Experiment 1. Trials consisted ofpermitting the sub
ject to enter the test arena with a stimulus object available under the
female release box. Thirty seconds later, a live quail ben was released
into the test arena for 5 min. On Trials 1-6 and 9-18, Stimulus Ob
ject 1 (Figure 1) was used, which had a taxidermically prepared fe
male quail head and neck. On Trials 7 and 8, the stimulus object
consisted of the entire body of a quail hen taxidermically prepared
and positioned in a squatting posture. After Trial 18, the standard
5-min test trial with Object 6, which was entirely covered with ter
rycloth, was conducted, as in Experiments 1 and 2. Interobserver
reliability correlations for the test session were .94, .91, and I.0,
for the grab, mount, and cloacal contact responses, respectively.
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Discussion
Experiment 3 was conducted to explore the possibility

that exposure to the fading sequence of stimulus objects
in Experiments I and 2 resulted in high levels of copula
tion with the fully artificial model because, during train
ing, the fading sequence permitted copulation with models
containing quail features. The subjects in Experiment 3
were exposed to a model containing the head and neck
of a female quail on Trials 1-6 and 9-18 and received
exposure to a full-body quail model on Trials 7 and 8.
Despite considerable experience with and copulatory re
sponding to models containing quail features during train
ing, the subjects in Experiment 3 failed to maintain their
responding when the fully artificial model was introduced
during the postconditioning test session. This result con
trasts with the behavior of the subjects in the fading groups
in Experiments 1 and 2, which maintained their copula
tory responding without significant decline during the
standard postconditioning test. Thus, the present results
provide no support for the hypothesis that mere exposure
to models containing quail plumage is sufficient to gener
ate high levels of responding to a fully artificial stimulus
object. Evidently the fading procedures were more suc
cessful in stimulating copulation with a fully artificial ob
ject because they involved gradually covering up the quail
features during the course of training.

The present experiment did not include a replication of
the fading procedures that were used in Experiments I
and 2. However, it is unlikely that the low level of copu
lation observed during the postconditioning test was due
to a poor set of subjects serving in the experiment. As
in Experiments 1 and 2, only the subjects that reliably
copulated with the live female quail during the training
trials were included in Experiment 3. In addition, aspects
of the training procedure in Experiment 3 that were sim
ilar to the procedures tested in Experiments I and 2
yielded similar performance. For example, the fading
group of Experiment 1 and the subjects in Experiment 3
were both exposed to the head-and-neck model during the
first five training trials. In both experiments, the subjects
made few grab, mount, and cloacal contact responses on
Trial 1 but increased their responding to the head-and
neck model during Trials 2-5 (cf. Figures 4 and 6). A
direct comparison of the data for Trials 1-5 for the fad
ing group of Experiment 1 and the subjects in Experi
ment 3 yielded a significant effect of trials [Fs(4, 112) =
4.99, 9.42, and 8.74, for the grab, mount, and cloacal
contact responses, respectively, aIIps < .01]. However,
the effects of Experiment 1 versus Experiment 3 and the
trials x experiment interaction were not significant
(highest F = 2.42, all ps > .05).

On Training Trials I and 2 of Experiment 2, the sub
jects were exposed to a taxiderrnic model consisting of

to the fully artificial model than were observed at the end
of the training phase, when subjects were exposed to a
model containing the head and neck of a female quail
[ts(12) = 3.58,2.92, and 3.08, for grab, mount, and clo
acal contact responses, respectively, all ps < .05].

o

Cl

3 6 9 12 15 18 T

6 Mounts

5

4
iJ'c 3<ll
:J

~ 2
u.

Cl

3 6 9 12 15 18 T

5 Cloacal Contacts

4

3

2

Results
The frequencies of grab, mount, and cloacal contact re

sponses directed toward the stimulus objects during the
training trials are summarized by the connected points in
Figure 6. The subjects gradually increased responding
during Trials I-6 when they received exposure to a stim
ulus object containing just the head and neck of a quail
hen. Responding increased substantially during Trials 7
and 8, when the stimulus object consisted of the entire
body of a quail hen, but returned to lower levels when
the head-and-neck model was returned for Trials 9-18.

Although substantial levels of copulatory responding oc
curred during the training phase, the copulatory behavior
was not maintained when the fully artificial model was
introduced during the postconditioning test trial. Only I
of the 13 subjects made a cloacal contact response with
the fully artificial model (see Table I). The frequencies
of grab, mount, and cloacal contact responses that oc
curred in response to the fully artificial model are repre
sented by the unconnected points in Figure 6. A compar
ison of responding during the postconditioning test and
the last trial of the training phase indicated that signifi
cantly fewer copulatory responses occurred in response

3 6 9 12 15 18 T
Trials

Figure 6. The mean frequencies of grab, mount, and cloacal con
tact responses elicited by the stimulus objects during the 18 condi
tioning trials (connected points) and the postconditioning test (the
unconnected points on the right of eacb panel) in Experiment 3.



the entire body of a quail hen. A whole-body model was
also used on Training Trials 7 and 8 in Experiment 3. To
check that the subjects in Experiment 3 were just as
responsive to the whole-body model as were the subjects
in Experiment 2, copulatory behavior on Trials 7 and 8
of Experiment 3 was compared to behavior on Trials 1
and 2 of Experiment 2. A separate two-factor ANOVA
(experiment X trials) was calculated for each response
measure. No significant effects of trials, experiment, or
trials X experiment interactions were obtained for the grab
or cloacal contact responses (largest F = 2.76, all
ps > .10). Analyses of the data for the mount response
indicated that the subjects in Experiment 3 responded
more vigorously to the whole-body model than did the
subjects in Experiment 2 [F(l,31) = 4.92, P < .05].
Thus, there was no indication that the subjects in Experi
ment 3 were less likely to copulate with the whole-body
model than were the subjects in Experiment 2 (cf. Trials
7 and 8 of Figure 6 with Trials 1 and 2 of Figure 5). These
findings provide further evidence that the subjects of Ex
periment 3 were just as sexually responsive as were the
subjects in the earlier experiments. Therefore, the failure
of these subjects to show substantial copulatory respond
ing to the fully artificial model cannot be attributed to a
general lack of sexual responsiveness.

GENERAL DISCUSSION

Appetitive components of sexual behavior have been
successfully conditioned to stimuli ranging from localized
lights to a small stuffed toy (Domjan et al., 1986; Dom
jan et al., 1988; Hollis et al., 1989). In contrast, the ac
quisition of consummatory sexual behavior was not ob
served when an arbitrary stimulus object served as the
conditioned stimulus in comparable sexual conditioning
procedures (e.g., Domjan et al., 1988). Some investiga
tors had reported isolated observations of avian and mam
malian species copulating with artificial stimuli (Barraud,
1953; Beach, 1950; Ficken & Dilger, 1960; Michael,
1961; Young, 1949). However, these reports involved
small numbers of subjects and did not identify the train
ing history that might have been necessary for the develop
ment of copulation with artificial objects.

The present experiments demonstrated copulation with
an arbitrary stimulus object in a sizable number of male
Japanese quail and helped to identify a set of experiential
factors that seem to promote such behavior. We attempted
to condition copulatory behavior to an arbitrary stimulus
object by taking advantage of the fact that sexually ex
perienced male Japanese quail will copulate with inani
mate objects that include the head and neck of a female
quail (e.g., Domjan et al., 1989). Our strategy was to es
tablish copulation with the head-and-neck object and then
gradually cover up the quail features with an arbitrary
terrycloth material as training progressed.

The fading procedure was more successful than the non
fading procedures in establishing copulatory behavior to
a stimulus object made entirely of terrycloth. Of the 37
subjects that were exposed to the fading procedure in Ex-
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periments 1 and 2, 16 subjects (43%) ended up making
at least one cloacal contact response when tested with the
entirely terrycloth object. In contrast, only 4 of 30 (13 %)
subjects exposed to a nonfading procedure (Groups NPI
and NP3) ended up making at least one cloacal contact
response to the fully covered model. The difference be
tween the fading and nonfading procedures in the pro
portion of subjects copulating with the fully covered model
was significant (Xl = 5.72, p < .05).

Several different versions of the fading procedure were
used during the course of the experiments (Groups FP1,
FP2, FU2). Direct comparisons of Groups FP1, FP2, and
FU2 indicated that these groups showed similar levels of
responding to the fully covered model during the post
conditioning test in every response measure [Fs(2,34) <
1.0]. We also tested two different nonfading procedures.
In one (NPl), the subjects were exposed to the fully ar
tificial model on every trial; in the other (NP3), the sub
jects were exposed to models containing the head and neck
of a female quail on every training trial, without having
these quail features gradually removed. The two nonfading
groups (NP1 and NP3) showed similar levels of respond
ing to the fully covered model during the postcondition
ing test in every response measure [Fs( 1,28) < 1.90].

Because the fading and nonfading groups did not differ
among each other during the postconditioning test, the test
data for each set of groups were pooled.) These pooled
data are summarized in Figure 7. No significant differ
ences were observed between the fading and nonfading
groups in the frequency of pecking or in the time spent
near the stimulus object during the test session [ts(65) =
.09 and .32, respectively, bothps > .70]. However, the
subjects that received a fading procedure made signifi
cantly more grab, mount, and cloacal contact responses
to the fully covered model than did the subjects that
received one of the nonfading procedures [ts(65) = 2.34,
2.30, and 2.19, allps < .05]. Thus, the advantages pro
vided by a fading procedure were limited to the consum
matory components of the subjects' copulatory behavior.

The present findings help to rule out several possible
interpretations of the higher level of copulatory respond
ing that occurred in the subjects that received a fading
procedure. For example, the superior performance of the
fading groups cannot be attributed to sensitization effects
of copulatory experience with live female quail because
the nonfading groups received comparable sexual ex
perience with five quail hen.

A related interpretation may be developed on the basis
of the presence of sexually conditioned contextual or other
stimuli. Studies with avian, rodent, and fish species have
shown that sexually conditioned stimuli increase the ef
fectiveness of female cues in eliciting both approach and
copulatory components of sexual behavior (see Domjan,
1992, for a review). One possible interpretation of these
findings is that sexually conditioned stimuli decrease the
threshold for eliciting copulatory behavior. Domjan et al.
(1989), for example, demonstrated that male quail are
more likely to copulate with an inanimate model contain
ing only the head and neck of a female if the model is
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tioned stimuli cannot explain the facilitating effects of the
fading procedures because the two nonfading groups (NPI
and NP3) also received copulatory opportunity paired with
release from the side cages during the conditioning trials.

Another possible interpretation is that copulation with
the artificial object was a form of "displacement be
havior" or "interruptive activity" (e.g., Baerends, 1988;
Ficken & Dilger, 1960) that is evident when the execu
tion of an aroused activity is thwarted. For the subjects
in Groups FPl and FP2, for example, copulatory oppor
tunity with a live quail hen was always provided after
release from the side box and exposure to a stimulus ob
ject, but presentation of the live hen was delayed for
30 sec after the start of a trial. The thwarting of sexual
behavior during this 30-sec waiting period may have
caused "displacement" copulations directed toward the
stimulus objects. However, such "displacement" copu
lations also should have occurred in the nonfading groups
NPI and NP3, which also had to wait 30 sec after the
start of each conditioning trial to gain access to a live hen.
Therefore, interpretations based on the concept of dis
placement behavior also do not provide a successful.ex
planation of the differences that were obtained between
the fading and nonfading groups. In addition, a displace
ment mechanism should not have been operative for the
subjects that received the fading unpaired procedure in
Experiment 2 (Group FU2), because in that procedure,
the live hen was always introduced into the test chamber
unannounced during the conditioning phase, on days that
alternated with exposure to the stimulus objects. Never
theless, Group FU2 did not make significantly fewer grab,
mount, or cloacal contact responses during the postcon
ditioning test than did Group FP2.

The subjects that received the fading procedures were
more likely to copulate with the stimulus objects during
the conditioning trials than were the subjects in Group
NPl, which received the entirely artificial object on every
trial (see Figure 4). The fading groups also spent more
time near the stimulus objects during the conditioning
trials than did Group NP1 (see Figure 3). However, these
differences probably were not responsible for the differ
ences between fading and nonfading groups that were ob
served during the test session. Group NP3, which received
access to a stimulus object containing the head and neck
of a quail hen on each conditioning trial, also copulated
with the object much more often during the conditioning
trials than did Group NP1 (see Figure 6). Nevertheless,
Group NP3 did not show much copulatory behavior dur
ing the test session. The independence of time spent near
a stimulus object and copulation is evident in the fact that
the fading and nonfading groups spent comparable amounts
of time near the stimulus object during the test session
but showed significantly different degrees of copulatory
behavior (see Figure 7).

The subjects that received the fading procedures gained
more familiarity with the terrycloth covering during the
course of the conditioning trials than did Group NP3,
which never had the quail head and neck covered with
terrycloth (even partially) during the conditioning trials.
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Figure 7. Top panel: Mean seconds spent near the stimulus ob
ject, and frequency of pecks at the object, during the postcondi
tioning test trial for the fading and nonrading groups combined (right
panel). Bottom panel: Mean frequencies of grab, mount, and cloa
cal contact responses during the postconditioning test trial for the
fading and noofading groups combined (right panel). (Vertical bars
represent standard error of the mean.)

presented in a sexually conditioned context than if the
model is presented in a familiar, but nonsexual, context.
In the extreme, the threshold for eliciting a form of
species-typical behavior may be lowered to such an ex
tent that the behavior occurs in the absence of its usual
eliciting stimulus-what ethologists have called' 'vacuum
activity" (e.g., Ewert, 1980).

In the present studies, the contextual cues of the ex
perimental chambers probably became associated with
sexual reinforcement because the subjects received re
peated opportunities to copulate with quail hen in those
chambers (cf. Domjan et al., 1989; Domjan, Akins, &
Vandergriff, 1992). These conditioned contextual cues
may have lowered the threshold for eliciting copulatory
behavior. However, the effectiveness of the fading pro
cedures in promoting copulation with the entirely artifi
cial stimulus object cannot be attributed to such thresh
old lowering because the nonfading procedures involved
similar copulatory experiences in the test chambers and
therefore similar opportunities for contextual conditioning.

The threshold for eliciting sexual behavior also may
have been lowered by exposure to discrete stimuli that
signaled impending copulatory opportunity. For example,
the subjects in the paired groups were placed in the side
cage for about 5 min before being released back into the
experimental chamber and receiving access to a live quail
hen. Therefore, some aspect of being placed in the side
cage and then being let back into the experimental cham
ber may have become a conditioned stimulus for copula
tory opportunity. However, the presence of such condi-



However, the simple hypothesis that familiarity with the
terrycloth covering promotes copulation with a terrycloth
object cannot explain the obtained difference between the
fading and nonfading procedures because one of the non
fading groups (NP1) received as much or more exposure
to the terrycloth covering as did the fading groups.

Other interpretations of the difference between the fad
ing and nonfading groups are based on presumed special
properties of the quail features that were present in the
stimulus objects used in the fading procedures. For ex
ample, because of the special significance of quail fea
tures in eliciting sexual behavior, the presence of quail
features may have enhanced attention to the stimulus ob
jects and thereby promoted learning about the objects.
Thus, the quail features may have enhanced processing
of the terrycloth stimulus. However, for such an interpre
tation to be successful, it has to be elaborated to explain
why the presumed increase in attention enhanced copula
tory responding but did not enhance pecking and time
spent near the object during the postconditioning test.

Because Group FU2 received access to a live hen on
days alternating with exposure to the stimulus objects, the
results obtained with Group FU2 make unlikely any ex
planation that assumes that the fading procedures some
how enhanced a direct association between the stimulus
objects and reinforcement obtained from copulation with
a live hen. The high frequency of copulatory responses
observed during the test session with Group FU2 suggests
an associative mediational interpretation of the effective
ness of the fading procedure (Holland, 1981). This in
terpretation assumes the learning of two associations. One
is presumably formed during exposure to a stimulus ob
ject and involves an association between the quail features
of the stimulus objects and the terrycloth covering. The
second association is presumably formed during copula
tory experience with a live quail and involves the associ
ation of visual features of the hen's head and neck with
copulatory reinforcement. For these two associations to
be formed, exposure to the stimulus objects does not have
to be paired with copulatory opportunity. The presence
of similar quail features in the stimulus objects and the
live quail hen serves to mediate an association between
the terrycloth covering and sexual reinforcement.

All of the fading procedures that were used allowed for
the operation of the associative mediation mechanism. In
contrast, the mechanism could not operate with the non
fading procedure that involved exposure to a fully cov
ered model on every conditioning trial (Group NP1).
Therefore, the associative mediation mechanism is con
sistent with the poor performance of Group NP I during
the test session. The mechanism provides a different ac
count of the poor performance of Group NP3, which was
exposed to an object that included a quail head and neck
on every conditioning trial. The stimulus objects that were
used with Group NP3 had the quail features that are needed
to activate the mediation mechanism. However, the head
and-neck stimuli were not covered up during the course
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of conditioning. Therefore, the terrycloth covering parts
of the neck and head of the stimulus objects could not be
come conditioned. The poor performance of Group NP3
presumably reflected the lack of opportunity for condi
tioning of the terrycloth on the vertical section of the en
tirely artificial stimulus object (see Figure I).

The associative mediation interpretation assumes that
copulatory experience with live female quail is important
for the efficacy of the fading procedure. This assumption
was not tested in the present experiments. However, prior
research has shown that copulatory experience with live
quail hen facilitates copulation with a head-and-neck
model (Domjan et al., 1989). Consistent with that outcome,
very little copulatory behavior was observed in the present
experiments when the subjects were exposed to a head
and-neck model during the first few conditioning trials, be
fore they had much copulatory experience with live quail
hen (see Group FPl in Figure 4, and Group NP3 in Fig
ure 6). Given these findings, it is unlikely that significant
copulatory behavior would have developed in the fading
groups without copulatory experience with live quail hen.

The present experiments do not permit specification of
the form of associative mediation that might have been
operative in the fading groups. Since we intermixed ex
posures to the stimulus objects and copulation with live
female quail, our procedures did not follow the protocol
for either sensory preconditioning or second-order con
ditioning. Our fading procedures may have activated one
or both of these mechanisms.

Any complete account of the present fmdings has to pro
vide an explanation of the dissociation that was observed
between the copulatory and noncopulatory response mea
sures. Although the fading groups were more likely than
the nonfading groups to engage in copulatory behavior
during the test session, the two types of groups spent sim
ilar amounts of time near the stimulus object and showed
similar levels of pecking behavior. Pecking may not have
reflected sexually conditioned behavior (Schlinger, Palter,
& Callard, 1987). Consistent with that interpretation, ac
quisition effects were not evident with the pecking re
sponse (see Experiment 1). In contrast, time spent near
a conditioned stimulus frequently has been used as a mea
sure of sexual conditioning and has been shown to reflect
associative processes (e.g., Domjan et al., 1986; Dom
jan et al., 1988). The nonfading groups may have spent
as much time near the stimulus object as did the fading
groups because for Groups NP1 and NP3, the area around
the stimulus object was also the area where the live fe
male was released into the experimental chamber during
conditioning trials (see Figure 2). Therefore, the time the
nonfading groups spent in this area may have reflected
the conditioning of spatial cues rather than the condition
ing of the stimulus object. Given these considerations, the
fading and nonfading groups may have shown similar time
scores during the test session for different reasons. The
approach behavior of the fading groups may have been
controlled primarily by the stimulus object, whereas the
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approach behavior of the nonfading groups may have been
controlled by the place where the female quail had been
presented during conditioning trials.

Another possibility is that the approach behavior became
conditioned to features of the artificial stimulus object in
both the fading and the nonfading groups but that the con
ditioning of copulatory behavior required more stringent
conditioning parameters than did the conditioning of ap
proach behavior. This alternative is consistent with earlier
characterizations of appetitive behavior as being more flex
ible than consummatory behavior (Eibl-Eibesfeldt, 1970;
Tinbergen, 1951). Such differences in susceptibility to
learning may be related to temporal variables. Timberlake
and Lucas (1989), for example, have suggested that shorter
CS-US intervals are required for the conditioning of con
summatory components of behavior sequences rather than
for the conditioning of appetitive responses. The fading
procedures involved simultaneous pairings between the
quail plumage and terrycloth features of the stimulus ob
jects. Such temporal contiguity may have been more im
portant for the conditioning of copulatory responses than
for the conditioning of approach behavior.
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NOTE

I. The three experiments were conducted consecutively, without a
break. Although the experiments involved birds from different hatch
ings at slightly different times of year, the subjects were maintained
under standard laboratory conditions, which should have resulted in com
parable sexual motivation. To further insure comparability of the sub
jects, the subjects selected for participation in the experiments were all
pretested for copulatory behavior with a live quail hen. All aspects of
the experiments that permitted direct assessment of the comparability
of the subjects across experiments confirmed the absence of systematic
differences. Both the procedures and results of the fading paired proce
dure were replicated in Experiments I and 2 (Groups FPI and FPZ,
respectively), and the subjects in Experiment 3 responded similarly to
the subjects in Experiments I and 2 that were exposed to the same types
of models during conditioning (see Results of Experiment 3).
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