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ABSTRACT

ODOR OF FRUSTRATION AS IT RELATES TO THE
NUMBER OF REINFORCED TRIALS PRIOR
TO FRUSTRATIVE NONREWARD

By
Delbert S. McHenry, Jr,

While a number of studies have demonstrated that rodents

secrete an odorous substance as a function of frustrative non-

reward, little is known about the response properties of odor

emission. The purpose of the present study is four-fold:

(1)

(2)

(3)

(4)

To determine if the concentration of odor-of-frustration
is systematically related to the number of reinforced
trials preceding frustrative nonreward.

To determine if the odor concentration on the second
trisl of frustrative nonreward is greater than that emit-
ted following the first exposure to frustrative nonreward.
To determine if the paper covering the floor under the
odorant animal acts as a depository for the odorous sub-
stance,

To determine the pheromonal reaction of a wmale albino

rat detscting the odor of a nonfrustrated male conspecific,

To this end, Ss from five odorant groups were placed, in-

dividually, into the center chamber of a three-chambersd box

for six trials per day ever nine consecutive days., The Ss of

each group received a pre-determined number of nonreinforced
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trials (O, 18, 36, 48, 54), with the remainder of the 54

trials (54, 36, 18, 6, 0) reinforcing approach toward the

food cup. Frustrative nonreward followed the final rein-

forced trial of day nine.

The existence of odor of frustration, and its concen-
tration, was measured in terms of the latency of a naive de-
tector S to leave one of the end chambers and snter the odor-
ized center chamber, Latency of the detector to leave this
odorized area was also used as sn index of odor concentra-
tion, since previous studies had shown thst conspecifics
find odor of frustration mildly aversive.

It was found that:

(1) Odorant groups differed in latsncy to approach thes food
cup on day nine. This was interpreted in terms of dif-
ferences in level of "food expectation”,

(2) Awmount of urine excreted by the odorants following frus-
trative nonreward was directly related to the number of
reinforced trials prior to frustrative nonreward. This
was interpreted as showing differences in level of frus-
tration following frustrative nonresward.

(3) Latency of the detector Ss to enter, then leave thes odor-
ized center chamber was not systematically related to the
number of reinforced trials the odorant Ss rsceived prior
to frustrative nonreward.

(4) Rats detecting odor of a nonfrustrated male conspecific
tend to approach faster and sscape slower than rats de-

tecting odor of a clean chamber,
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(5) Exhausting the odorized air of the center chamber fol-
lowing frustrative nonrewerd, but prior to detector
testing, yielded a non-significant tendency to approach
more slowly, and lsave faster than detector Ss of the
control group.

(6) Detectors were slower to enter but faster to leave an
area infused with odor-of-frustration secreted as a
function of the second trial of frustrative nonreward,
relative to detectors receiving odor-of-frustration from
odorants receiving their first trial of frustrative non-
reward,

Discrepant findings between comparable studies were dis-
cussed in terms of procedural differences. An improved method-
ology based on the findings of the present study was proposed.
And a brief summary of phenomena related to odor-of-frustration

was given,
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INTRODUCTION

A number of investigations have provided svideace for
the existence of odors secreted by an individual rodent as
a function of operations designed to produce frustration,
i.e., nonreinforcement in a situation previously associated
with reinforcement.

In general these demonstrations have taken one of two
forms, First, it has been shown that a nonfrustrated con-
specific makes an immediate and characteristic response
upon receipt of an odor associated with frustrative non-
reward, When an odor elicits a characteristic response
from a conspecific it is termed a pheromone (Karlson &
Luscher, 1959). A second typs of supportive evidence has
come from those studies which report that sxperimental ani-
ualf can use the odor produced by a frustrated conspecific
as d cue. for the solution of a discrimination learning prob-
lem,

For example, Morrison & Ludvigson (1970) successfully
trained female albino rats to choose a food baited goal box
in a T-maze conditional discrimination pjoblol when using

odor-of-frustration as a cue. Forty-eight Ss were separ-
ated into four groups of twelve Ss each., The first group
(NC) received odor-of-frustrated-conspecific versus odor-of-

clean paper. A sscond group (RN) received odor-of-frustrated

1
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conspecific versus odor-of-rewarded conspecific. And a third
group (RC) received odor-of-rewarded conspecific versus odor-
of-clean paper., The fourth group received only odor-of-clean
paper as a control for non-sxperimental discriminative cues
such as odor of food psllets emanating from the baited goal
box. Odor-of-reward and odor-of-frustration were presumed
to be secreted or excreted by a food deprived odorant animal
placed at the choice point of the T-maze. The pressentation
of food to the odorant animal was intended to elicit odor-
of reward, while frustrative nonreward was 1ntondea to elicit
odor-of-frustration., The above chance performance of the NC
and RN groups was interpreted by Morrison and Ludvigson as
showing a cus function for odﬁr—of—f:uct:-tion. However,
the uss of compound cues in this study wmekes the esvidence
equivocal., For example, the NC group could have learned the
T-maze problem using the species-specific scent of the in-
dividual odorant animals.

Several spontansous alternation studies have shown that
rats tend to avoid an arsa infused with their own scent (c.f.,
Schultz & Tapp, 1972) but to spproach an area containing the
scent of other conspecifics (Reiff, 1956). Bower & Alexander
(1967) found that mice could distinguish between odors as-
sociated with two conspecifics in a Y-maze discrimination
problem. Arxcher (1968)vlhovad that odor of a strangs male
mouse caused an increass in aggressive behavior bstween male
cage matss, Teken together, these studies support the pos-

aibility that "odor-of-frustration" might bettsr bes labelled

"odor-of-frustrated-rat® with the characteristic scent of the
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odorant conspecific contributing to stimulus control of the
choice behavior of the indicator animal in the Morrison and
Ludvigson study,

A similar problsm arises in determining the nature of
the cue controlling the choice responses of the second in-
dicator group. Recall that this group received odor-of-a
frustrated rat versus odor-of-a-reinforced rat. While Mor-
rison & Ludvigson interpret the successful psrformancs of
this group in terms of cue control by odor-of-frustration
en alternative exblanation is possible. Southhall & Long
(1969) showed that rats could use the odor from a single pel-
let as & ;ue to solve a T-maze discrimination problsm. It
seems possible that group two of the Morrison and Ludvigson
study (the RN group) solved the conditional discrimination
problem using odor of'fopd or food particles rather than
odor-of-frustration., 1In spite of the svidence cited above,
Morrison and Ludviéson found that the RC group receiving odor-
of a reinforced conspecific versus odor-of-clean paper did
not choose the baited goal'bbx significantly above chance,

It is not clear whether the discrepancy in findings is due

to methodological differsnces in studies or an odor insensi-
tivity by the Ss of the RC group. Using esssntially the same
apparatus and design, McHenry (unpublished research) was un-
able to replicate the Morrison and Ludvigson findings when
the charecteristic scent of rat was common to thes two cue

values of the successive conditional discrimination, i.e.,

odor-of=-frustrated :-t_vorouo odor=-of-a nonfrustrated rat.

In general, the use of a learned response confounds the



learning process with the rslationship between the odor of
frustretion and the unconditioned responss to that odor.
Underx c?rtain circumgstances it may be impossible to dster-
wmine whether the topography of a learned odor indicator re-
sponse is due to learning varisbles or detection of the odor.
For example, a number of studiss have used the "double
alternation” learning paradigm in providiné evidence for the
existence of an odor associated with non-receipt of an "ex-
pected” reward (Ludvigson & Sytsma, 1967; Ludvigson, 1969),
Typically this procodﬁrc involves ths double alternation of
reward (R) and non-reward (N) in an RRNN pattern of successsive
events in the goal box of a straight allsy. A sscond char-
acteristic of these studies is that homogensous goal box
- svents are arranged such that each S in a squad receives a
given ordinally numbered trial before any S receives the next
trial, and the goal box event of a given trial is the same
for each S. A number of studies have shown that rats naed
an sxternal cus to learn this pattern (Bloom & Capaldi, 1961),
with learning manifested by significantly slower rumning speeds
on non-reinforced trials relative to running spesds on rein-
forced trials. Ludvigson & Sytswa k1967) have shown that when
the above conditiqno sre met, i.e.,, double alternation paradigm
with homogensous goal box events, rats show patterned running
in the area of the goal box. Seago, Ludvigson & Remley (1970)
have implicated an odor cues from the preceding conspecific
by showing that.iauunic rats do not show patterned running

under ths doubles alternation conditionm.



An unambiguous interpretation of the outcome of these
studies is that rats give off a substance which persesverates
after the frustrated animal is removed, and that ths presence
of this substance is associated with one type of behavior by
the detecting animal, and a different type of bshavior in its
absence, Unfortﬁnltely. this type of study reveals nothing
sabout the relationship between odor emission, odor-of-frustra-
tion and the response or class of responses made by a con-
specific detecting odor-of-frustration. Both pheromonal prop-
erties and the cus properties of odor-of-frustration would be
expected to elicit responses incompatible with approach toward
the goal box, so that increased running time in the prssence
of the odor is not an unambiguous demonstration of the aversive
properties of the odor when using this paradigm,

Rather than imposing a learned indicator response (dis-
crimination paradigm) upon the odor detector, a number of in-
vestigators have used designs showing the interaction between
learned responses and responses elicited by odor of frustra-
tion, McHose & Ludvigson (1966), for example, trained an ex-
perimental group to run in two discriminably differsnt alleys,
one of wﬁich was associated with s swall magnitude of reward
(s~ alley) and the other associated with a large magnitude of
reward (s+ allesy). McHose and Ludvigson found that the control
group which received an intermediate but squal amount of food
in sach alley ran slower in the s- alley than in the s+ alley.
Presumably this effect was due to an odor given off by the

experimental animals in the - alley.

A related effect has bsen demonstrated by Wasssrman &
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Jensen (1969) which they term the "pseudo-sxtinction effect”.
Essentially this refers to the finding that "continuously re-
warded rets show a decresass in running speed on a runway
vecently traversed by other rats undsrgoing experimental ex-
tinction" (p. 1307). This decrease in running speed was con-
fined to the goal area whare odor-of-frustration would pre-
sumably be otrongoit. Since Ss running speed did not decrease
on those trials where the preceding odorant animal was rein-
forced it is unlikely that the effect was due to the character-
istic scent of the conspecific.

Evidence supporting the existence of an odor associated
with non-receipt of an "expectsd” reward alsc comes from a
study carrisd out by Mellgren, Fouts & Martin (1973). Water
deprived odorant rats rsceived twenty-four continuously rein-
forced trials in the center compartmsnt of a three~chambered
box., They then received a series of trials of non-reinforce-
ment in the same center compartment, When detector Ss wers
placed in the start. box (one of the end chambers) and per-
mitted sntrance into the odorized center chamber their latency
to entsr the odor laden center chamber was significantly longer
than dstector §; exposed to odor of a nonfrustrated rat, La-
tency to leave the center chambsr by "escaping®™ to one of the
end chambers was significantly shorter for those detectors ex-
posed to odor-of-frustration, relative to thes performance of
those detectors receiving thes scent of a nonfrustrated con-
specific, |

To date, the study of odor of frustration has been limited

to demonstrations of its existence., Determining the response
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characteristics of odor emission as it relates to the oper-
ation of frustrative nonreward has besn hampered by the need
to use an indicator response of a conspecific receiving odor-
of-frustration. Most responses can be measured using devices
that relate to the response in a known way, s.g., clocks and
counters, Unfortunately, odor-of-frustration cannot yet be
measured using a mechanical device which gives a one-to-one
relation between a dial reading and some value of a response
parameter, Thvonly "device" which is sensitive to odor of
frustration is another rit which makes an unconditioned re-
sponse upon detection of the odor, Unlike the clocks and
counters, it is not known how changes in the ‘indicator re-
sponse relats te changes in some characteristic of odor smis-
sion,

An incidental finding of thc'previously cited study by
Seago, st. al. (1970) pointes to a possible indicator response,
namely, latency to approach an area infused with odor-of-frus-
tration, which may be sensitive to graded changes in the con-
centration of the odor. vRacoli that four groups of rats were
tested in a straight alley u.ing a double alternation paradigm.
The Ss of two groups were wmade anosmic as a consequence of
olfactory bulb removal; the,re;-ining two groups were tested
intact, and preauﬁnbly were iac%ooo--tic. The normal Ss showed
patterned running as expectﬁd while the anosmic animals didn't,
But of particular interest was the additional finding that

the magnitude of patterning (difference betwssn latency to

enter the goal box on reward versus nonrsward trials) was a

function of the number of preceding Ss on a given trial, i.e.,



the S run ssventh showsd stronger patterning than the S run
sscend, Such a finding suggests that either: (1) odor of
frustration accumulatsd as successive Ss wers testsd on a
given trial and that latency to approach an area infused with
this oﬁor is a functien ef the odor concentration, i.e,, &
pheromone effect, or (2) a gresater concentration of the odor
provided a more sasily detected cue signaling nonreinforce-
ment in the goal box area, or (3) perhaps both of these factors
wers operating in additive fashion. In any c;a. it is clear
that the indicator response was sensitive to the concentration
of the odor. This finding may permit a study of ths rssponse
properties of oder emission, sspecially as it relates in par-
allel fashion to the traditienal responss measures indicativs
of a frustration effect, e.g., running speed in allsy two of
a double-alley apparatus (Amsel & Roussell, 1952) er bar press
amplitude (Nettsrman & Mintz, 1965).

Amgel (1958) has proposed that ths magnitude of the frust-
ration effect of "invigorating responses which follow (frus-
trative nenreward)" depends upen the strength of thes antic-

ipation of rsward, r_ - . (Spencs, 1956). The strength of

9
r_ - og, in tuzn, is detexrmined by such factors as magnitude

o: reward, and number of reinforced trials. Peckham & Amsel
(1967) has cenfirmed that the frustration effect is influenced
by reward magnitude, and a ﬁuibo: of studies have found that
number ef reinforced trials prior te frustrative nonreward is

positively related te the ;trongth of the frustration effect
(Hug, 1970; Stimmell & Adams, 1969; Yelen, 1969).

Yslen (1969) trained three groups of rats in a double



alley apparatus constructed such that thes goal box of alley
ons also functioned as thes start box for alley two. Each
group of rats was given 12, 36, or 60 trials with a 97 mg.
Neyes food pellet consistently available in both geal boxes.
The Ss of all thrse groups wers then shifted to a 50% rein-
forcement schedule for goal box one, with goal box two baited
on all trials., The magnitude of the frustration effect, as
manifested by significantly faster alley twe running speeds
following goal box ene nonreinforcement versus goal bex one
reinfercement, was dirgcily related to the nuwber of prior
reinforced trials. Th§ frustration effect was largest fer
'th. 60 reinferced-trials-group, secend largsst fer the 36
reinferced-trials-group, and swmallest for the 12 reinforced-
triels-group.

In summary, & number of studies have demonstrated the
existence of an odor associated with frustrative nenreward,
and the time has coms to begin a study of the response char-
acteristics of edor emission. Yaslen (1969) has shown that
the response of running follewing frustrative nonreward is
influsnced by the number of reinforced trialn preceding frus-
trative nonreward, The. purpeoss of the present study was to
determine the extent to which odor-ef-frustration is similarly
influenced by this variable. Odor cencentration was messured
in terms of the latency ef an odor detecting S to approach
an area infused with odor-of-frustration emitted by an edor-
ant animal receiving different numbers of prior reinforced
trials. Since Seago, st. al. (1970) showed that appreach

latency is..enuitive te odor-of-frustration concentration,



.
B SRR Y
I
R
- - - - <
e

4 e R

LA A S
‘ 1
- S
LN T

.
-~ TS

<~ - -

Y

PO . -
~ i

~ o
e a

boons
-
A"

P

P

e er e

< e

[NNEY)

£ -
L e~
. -
“
«, -
(Ve g

TS

(AN}

IS
'

s ' :

.
Shreer ey
St T e T

. (1

ke A xA T

-
)

-

(]

1 :]

|9 RENA

Ao e

Sadit e Yy el

v[>'~~-~v-- 1T
PRI L .

N < T vl

-
R

1 T
<



10

the function relating latency ef appreach by edor detecting
Ss to number of prier reinferced trials eof the oderant group
sheuld give an indicatien of odor concentration as it relates

to the number of prier reinferced trials.

METHOD

Sub jects:
One hundred and eight mals, albino rats (Spragus-Dawley

strain) served as Ss. Each S was experimentsally naive, and

was 95 to 105 days old at the beginning of experimentation,
Upen arrival at the laboratory each ret was housed individ-
uvally in an 8" X 10" metal cage, and provided with ad libitum
food and water for a five day peried, At ths completion of
this peried each S was reduced to approximately 80% of its

free fesding weight by imposing a 10 gram per-day deprivation
schedule.

Apparatus:

‘ The teating apparatus censisted of a three-chambered box,
with sach chamber measuring 11" X 74" X 8" high. Adjeining
chambers were censtructed of {" clear plexiglas, and were
separated by 73" X 8" high guilletine deers, also constructed
of clear plexiglas. Each chamber was cevered by a hinged,
plexiglas lid measuring 11" X 8%, Strips of water preof butch-
er paper overlaysd with absorbent Scott towsling cevered the
floor of the apbaratus. Clsan paper could be pulled from paper
.rollo located at one end of the aﬁparatuo through a slot located
at the base of one end ef the chamber; paper soiled with urine

and boli could be pulled frem the apparatus threugh a slet
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located at the other end of the apparatus. Forty-five mg,
Noyes food pellets were delivered down a %" (0.D.) rigid
plastic tube into a plastic food dish with a removabls, clear
plastic top. The food dish, wmeasuring 1" X 2", was located

in ths center chamber, and was attachsd te sne ef ths side
walls. Latsncy ef respense measures for the detecter Ss

were taken by using micreswitches attached te ths guilletine
doors and ene pheto-relay located 43" inside the center cham-
ber, with a secend pheto-relay 43" inside the "goal box".

Each microswitch and phete-relay was part of the timing cir-
cuitry pregrammed threugh 28 v. electre-mechanical compenents.
Two clecks, capable eof reselving .0l secends previded msasures
of response latency, Oder laden air was remeved from the
chamber by using twe 28 v, blowers., A 1 5/8" rubber hose
connectedbthc input port eof one blower te the 1 5/8" exhaust
hole cut in the end wall ef the goal chamber, A similar blower
and hese arrangememnt previded reom air into the chamber through
a l 5/8" hels cut in the start bex end wall.

Precedure:

The 108 Ss were randemly divided into five groups of edor
emitters and eight greups ef eder detecters. The size, treat-
ment and functien ef e.ch.of the thirteen greups was as f.llows:1
(1) A group ef eight detecter rats received oder ef a clean

(center) chamber in erder te previde refersnce data for

1At the end of the descriptisn fer each group is a cede
enclosed in parentheses, This cede:will be used as a greup
label, and is intended as a mnemonic device te hslp the reader
recall the functien and trsatment assigned each group.



(2)

(3)

(4)

(5)

(6)

(7)

(8)

12

group three, (D-OCC) refers to Detecter - Oder ef Clean
Chamber,

A greup of four nenfrustrated odorant Ss was placed in

the center chamber in order te provide a scent character-
istic of a nonfrustrated males rat. (0-0 R) refers te
Oderant - 0 Reinfercement in the center chamber,

A group of eight detector rats received ader eof a noen-
frustrated conspecific seo as te previds data en the
characteristic respense elicited by edor ef a nenfrus-
trated male; and secendly, these Ss provided "reference
data”™ for the detectors which received eder of a frus-
treated male rat. (D-0 R) refers to Detector - receiving
odor associated with 0 Reinfercement.

A group of eight oderant animals received 48 nonreinferced
trials, followed by 6 reinferced trials, and finally frus-
trative nenreward., (0-6 R) refers to Odorant - 6 Rein-
fercements in the center chamber,

A greup of sight detsctor rats received eder-of-frus-
tratien from the Ss of greup feur. (D-6 R) refers te
Detecter - receiving eder asseciated with 6 Reinfercements.
A group ef eight odorant Ss received 36 nonreinforced
trials, followed by 18 reinferced trials prier to frus-
trative nonreward, (0-18 R) refers te Odorant - 18 re-
infercements in ths center chamber,

A group of sight detecter rats received edor-ef-frustra-
tion from the Ss ef greup six. (D-18 R) refers to De-
tector - receiving odor associated with 18 Reinforcements.

A group ef eight ederant Ss received 18 nonreinforced
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trials fellowsd by 36 reinferced trials prier to frus-
trative nonreward. (0-36 R) refers te Odorant - 36 Re-
infercements in the center chamber,

(9) A greup ef sight detecter rats received odor-ef-frus-
tration frem the Ss ef greup eight, (D-36 R) refers to
Detector - receiving eoder associated with 36 Reinferced
trials,

(10) A group of sixteen odorant Ss received 54 reinferced
trials and 0 nenreinferced trials prior te frustrative
nonreward, Eight Ss of this group recsived a single
trial of frustrative nonreward. (0-54 R-F1) refers to
Odorant - receiving 54 reinforced trials in the center
chamber followed by 1 trial ef Fruqtrativo nenreward,

A second group ef eight Ss received a second trial ef
frustrative nenreward four minutes fellowing fellewing
the first trial ef frustretive nonreward. These Ss are
coded (0-54 R-F,).

(11) A group of eight detector rats received eder-ef-frus-
tration hypothetically emanating frem the papsr cevering
the floor at the time that esight of the Ss from greup
ten received frustrative nenreward, i,s,, the ederized
air ef the center chamber was exhausted fellowing frus-
trative nenreward, leaving only the paper as a ssurce eof
eder-of-frustration, (D-54 R-E) refers te Detecter -
receiving 54 reinferced trials in the center chamber -
with the odorized air Exhausted follewing frustrative

nonreward,

(12) A group of eight detecter rats received eder-of-
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frustratien following the first nonreinforced trial ef
the remaining eight rats of group ten., The center cham-
ber was not deodorized (i.e.,, the air wasn't exhausted)
follewing frustrative nenreward. (D-54 R-Fl) refers to
Detector - receiving the edor sssociated with 54 Rein-
forced trials in the center chamber and - sne trial of
Frustrative nonrsward,.

(13) A second group of eight detecter rats received eder of
frustration following the secoend noﬁreinforced trial of
the second set of group ten rats, This group is ceded
(D-54 R-Fz).

One week following the onset of the dapfivation schedule
a randomly determined odorant S was remeved from thes celeny
reom and carried to the cubicle centaining the test apparatus.

Each odorant § received six massed trials per day, with all

nenrewarded trials (as spscified above for sach edorant greup)

administered prior to the presentatien of the reinferced trials.

This precedure allewed equivalence betwesn greups fer handling,

exposure to the apparatus, deprivation level at ths time of

the nenreinforced test trial (trial seven ef day nine), and
number of trials en the final test day.

On all nonreinforced trials that preceded reinferced
trials an odorant S was placed in the center chamber with the

‘ guillotine doors lowered, fer a 45 sescond peried, Food was

net presented and a clean feed cup (one witheut the eder ef

Noyes foed pellets emanating from it) was covered with a

plastic lid, At the completion of the trial S was remeved

from ths center chamber te the home cage fer a 15 secend
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inter-trial inverval, S was then returned te the center cham-
ber fer trial twe. Trials twe through six were identical to
that described fer trial one.

Reinferced trials weres identical to nonreinforced trials
with the ebvious exception that ten 45 mg. Noyes food pellets
were delivered, all at ence, dewn the 4" tubes into the plastic
feed cup fer Ss consumption. The edorant S was placed into
the center chamber "facing away from" the feod cup at a peint
as far away from the food cup as pessible., Using a stop watch,
measures of the time to appreach the food cup were taken in
an effort te get an independsnt measure of the development of
*expsctation" (as & functien ef the number eof reinferced
trials).

During separate training sessiens en days ene through
nine the edor-detector Ss were placed inte the start bex (ene
of the end chambers) for a one minute peried in an effert teo
make ths indicater response (latency to appreach the eder
laden center chamber) less under the centrel ef stimuli as-
seciated with the start box in subssquent test trials, and
mere under the centrel ef the independent variable (the hype-
thetical differences in eder cencentration in ths center
chamber).

For the training that eccurred en day nins, and fer the
eder-ef-frustration test trisl, the 108 Ss were grouped inte
sight squads ef feurteen Ss sach, Bescauss there weres only
feur Ss previding eder-ef-a-nenfrustrated male rat, greup
(0-0 R), these Ss were assigned te twe squads. As such

each S eof this greup previded eder ts twe different detectors,
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esach in a different squad. The purpose of grouping Ss inte
squads was to control for temperal variatiens in facters which
may affsct elfactory sensitivity ef thes detectors (e.g., humid-
ity) and shert term deprivation ef the ederants,

The oder of frustration tsst trial fellewed the sixth
trial eof day nine. The ederant S was removed frem the cham-
ber fellowing censumption ef the pellets; the chamber was
cleaned by replacing the paper floor covering, exchanging the
feed-odorized-feeding cup with a clsan ene ceversd with the
plastic lid, and exhausting the oderized air from: the chamber,
The edarant S was returned te the center chamber and ten 45
mg. Neyes food pellets were delivered inte the clesed food
cup. One implicatien of this precedurs which should be made
explicit is that foed pellets were present in the closed food
cup at the time that all detector Ss were tested, At the end
of sixty seconds the odorant S was remeved frem the center
chamber, and a count of the number and approximate size of
the urine spets on the paper cevering the fleor was taken.
Thirty secends after removal af the odorant S a naive destecter
S (i,s., one which had never received feod in the test chamber,
had net experienced the eder of anether rat in the test cham-
bsr, and had not explored any part ef the test chamber except
the start bex) was placed inte ths start box, Five seconds
later the guilletine deer separating the start bex fram the
center chamber was raised and then lowered as ths detecter S
entered the center conpirtnent. Simultanseus with the lawering
of the first deor, the sscend guillotine deer separating the

"goal box"™ from the center chamber was raised ts allow the
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detscter S te escaps frem the area infused with the variesus
eders (e.g., a clean center chamber, frustratien, and the
characteristic scent of a nenfrustrated censpecific). If

the detscter S failed te enter the center chamber after twe
minutes he was remeved frem the apparatus and his latency te
enter the center chamber was recerded as twe minutes, Center
chamber sscaps latenciss were similarly recerded,

Each detecter S was rsturned te the start bex fsllewing
ene of feur inter-trial intervaels (15 sescends, 45 secends,
ninty secends, and five minutes) fer a re-expesure te the same
eder cenditiens prevailing during trial ens. Trial twe was
carried eut in a manner identical te trial ene.

Fellewing the secend trial fer sach detecter ths appar-
atus was cleaned by "pulling" clean paper inte the apparatus,
replacing the feed cup, and wiping the inside surface ef the
walls with a damp Scett tewel. The ederized air ef the chamber

was remeved by activating the blewsers fer thirty secends.
RESULTS

Latencies te appreach the baited feed cup by ths sderant
Ss were recerdsd, and are summarized in Figure 1 fer these Ss
which received nine days ef reinfercement (Greup (0-54 R-F1)
and Greup (0-54 R-F,)).

The initial pertien ef the functien shews a precipiteus
drep in latency te appresach the feed cup betwesn day ens and
day thrse, with the attainment ef a relatively stable asymptste
by the third bleck ef six trials. The. accuracy ef this des-

scriptien is supperted statistically by a betwsen-days
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Figure 1. Latency te appreach the feed cup as a
functien ef acquisitien day.
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cemparisen of the performance eof greups (0-54 R-F1) and (O-
54 R-F,); (F = 31.93, df = 15,120, P <.001. The post hac
comparison (Tuksy B test) showed significant dreps in latency
between days one and twe and days two and three enly; P<: .05,

A between-groups comparisen of the day nine performance
of those odorant Ss receiving one, three, six, or nine days
of reinfercement yielded an (F = 5,81, df = 3,31, P< .01,)

A pest hec cemparison shewed significant differences in day
nine performance between greup (0-6 R) and the remaining three
greups (0-18 R), (0-36 R), and (0-54 R), A nen-significant
difference was sbtained between group (0-54 R) and greups
(0-18 R) and (0-36 R). The means and standard deviatiens fer
the day nine perfermance ef the feur greups are presented in
leie 1.

It is frequently assumed that urinatien is an emotional
censequence of the presentation of an aversive stimulus (e.g.,
Denny & Ratner, 1970). Figure 2 suggests that the amount of
urinatien was systematically related te the number of rein-
forced trials prier to frustrative nenreward, Since it was
impossible te measure the area of the urine spot with a ruler,
because to de se weuld require lifting the lid en the center
chamber and disrupting the ederized area prier te testing the
detecter S, an estimate of the area of the spet was made in
terms of (or cempared te) the area cevered by a half-dellar
(assigned an arbitrery value eof five), a quarter (4), a nickle
(3), a dime (2), and a spet smaller than a dime (1). Because
of the large number of zere's (nen-urinaters) and the extreme

ameunt of variability ef urine sceres, the differences in
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Table 1, Day nine acquisitien per-
fermance fer feur ederant
greups.

ODORANTS X(..c.) S. D.

0-6 R 126.00 968.50
0-36 R 42,75 49.81
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ameunt eof urine excreted was net significantly different bs-
tween greups; (H = 5.96, df = 4, P > .05).

By assuming that greup (D-0 R) represents the expected
number of nonfrustrated Ss which weuld urinate in the center
chamber in a ene minute period it is pessible te cempare, via
the chi-square statistic, the number ef Ss urinating in the
nenfrustrated contrel group te the number of Ss urinating in
each of the remaining feur frustratien greups, The chi-square
value for greups (0-6 R), (0-18 R), and (0-54 R-Fl) was iden-
tical and equalled 6.25, P < .02. Fer greup (0-36 R) the chi-
square value equalled 12,25, P<: .001,

Despite the large differences in "expectatien" as mani-
fested by the day nine acquisitien perfermance of the ederant
greups, and apparent differsnces in level of frustratien, as
manifested by differences in magnitude ef urinatien between
greups, the perfermance differences beteeen detecter greups
was neither significent nor systematically related te the
number of reinferced trials prier te frustrative nenreward eof
the odorant Ssp; appreach (F = 0.74, df = 4,35, P> .05); escape
(F = 0.90, df = 4,35, P > .05); the difference scere, appreach-
escape (F = 1,15, df = 4,35, P> ,05)., Table 2 gives the
means and standard deviations fer fha detecter groups,

A comparison ef perfermance differences was made between
greup (D-54 R'Fl) which received the eder slicited as a func-
tien of the first frustration trial given group (0-54 R-FZ),
and greup (D-54 R-Fz), which received oder-ef-frustration
elicited as a functien ef the qecoud frustratien trisl ad-

ministered te group (0-54 R-F,); appreach (T = 1,23, df = 14
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Table 2, Trial ene wmeans and standard deviatiens
ef eder chamber appreach, escaps, and
the difference scere (apprsach - sscapes)
fer sight detecter greups.

DETECTORS : MEASURE X(.'c.) S, D.
appresach 47.36 39.98
D-0CC sscape 23.38 40.48
differsnce 23.99 47,61
appreach 21.34 13.37
D-0 R escape 44,46 46,05
diffsrence -23.10 41.38
appreach 23,07 15.59
D-6 R sscape 20.07 32,24
difference 17.75 54,87
appreach 16,32 iégéa
D-18 R sscape 29.11 35,08
difference -12.75 368.25
appresach 30.71 Jl.11
D-36 R escape 34,62 38.70
difference -3.91 46.06
appreach 17.16 14,75
D-54 R-F, escape 54,60 45,37
difference -22.31 38.33
appreach 29,45 23,92
D-54 R-F, sscaps 35.43 27.40
differencs -5,97 14,49
appreach 30.33 16.52
D-54 R-E sscape 34,27 27.99
difference -3.96 28,92
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Table 3. Trial twe means and standard deviatiens
ef eder chamber appreach and escape fer
eight detecter grsups.

DETECTORS MEASURE X(.ec.) | S. D.
D-0CC appreach 22.79 27. 21
escape 43,20 51.14

D-0 R appreach 18.24 22,56
escape 36,60 42,18

D-6 R appreach 16.44 14,95
escape 23,01 32.29

' D-18 R appreach 5.90 6.70
sscape 54,84 55,77

D-36 R appreach 16.94 18.79
sscaps 45,08 45,97

D-54 R-F1 appreach 16.01 16.88
escape 33.97 39. 71

D-54 R-F2 appreach 24,11 30.46
sscape 51.99 57.16

D-54 R-E apprsach 20.97 25.77
. sscape 52.05 56.17
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P> .05); escape (T = 1.08, P > ,05),

In order te determine if the paper cevering the fleser
under the frustrated rat was a ssurce ef eder-ef-frustratien
a comparisen was made between group (D-54 R-E) and greup (D-
54 R-Fl); approach (T = 1,68, df = 14, P> .OS) and sscape
(T = 1.08, df = 14, P> ,05).

In erder to determine the phesremsnal rsactien te esder
of a nenfrustrated male conspecific a comparisen was made be-
tween group (D-OCC) end greup (D-0 R); appreach (T = 1.75,
df = 14, P< ,05); escape.(T = 0.97, df = 14, P > .05); and
the difference scere, appreach - escape (T = 2,11, df = 14,
P<L .05).

Essentially the same sst of analyses were made en the
trial two pesrformance of the various detecter gresups. Since
none eof the analyses yielded statistically significant values
enly the means and standard deviatiens are presented, These

may be seen in Table 3.
DISCUSSION

The finding that detecter Ss expesed to ths character-
istic scent of a conspecific have a faster latency te appreach
an arsa centaining that eder, and a slewer latency te leave
that area, relative te detscters expesed te the eder ef a
clean chamber, supperts the findings of Reiff (1956), and
Mellgren, Feuts, & Martin (1973).

The failure to demonstrate an sder-ef-frustratien effect,
hewever, is centrary te the outceme ef those studies which

repert increased latencies te snter an area presumably infused
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with eder-ef-frustratien (Cellerain & Ludvigsen, 1972; McHese
& Ludvigsen, 1966; Mellgren, Feuts, & Martin, 1973; Wasserman
& Jensen, 1969). Such a discrepancy in results ferces sns.te
make a detailed examinatien ef seemingly trivial precedural
differences which may be respensible fer the different esut-
cemes of cemparable studies,

Since the Mellgren, et. al. (1973) methedelegy previdss
the clesest appreximatien te the metheds ef the present study,
it sheuld be ecasiest te ferret sut the relevant differences
by a cemparisen ef these twe studies, First, there are a
number of particulers which ths studies have in cemmen. Beth
studies used male, albine rats ef the Sprague-Dawley strain.
In beth studies Ss wers appreximately 100 days eld. The ap-
paratus ef each study censisted of a three-chambered bex, with
sach chamber sesparated by a guilletine deer, and the fleesr
of beth apparatusss was cevered by remevable papsr. Each
chamber of the Mellgren bex was 15" X 5{" rather than the 11"
X 74" chambers used in the pressnt study. Mest impertantly,
in beth studies the latency te snter the ederized chamber
was measured frem the time the guilletine deer was raised
until S brekse a phetebsam lecatsd appreximately 4" inte the
center chamber (4" sxactly fer Msllgren, 431" in the present
study).

Therse are a number ef precedural details which differ
fer the twe studies, seme ef which can be ignered based en
the findings ef ether studises. Fer sxample, Msllgren used
5 cc of water as reinfercement, but mest studies have used

Neyes pesllets te ebtain an eder-ef-frustratien effect.
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Unlike the prssent study, the detecters of the Mellgren study
were sxpesed te the experimental apparatus en the test trial
enly. It wmight be suggested that eder-ef-frustratien petent-
iates an initial fear of a nevel apparatus, a fear which might
be abssnt in the pressnt study since detecter Ss received nine
ene-minute expesures te the stert bex, Other studies, heow-
sver, have sbtained a detecter aversien te the ederized area
after the detecters had received censiderabls pre-experimental
sxpesure te the te-be-ederized arsa (McHese & Ludvigsen, 1966;
Wasserman & Jensen, 1969).

There are twe precedural diffesrences which wmay be re-
spensible fer the discrspant findings. First, Mellgren ad-
ministered 12 trials ef frustrative nenreward, at the rate
of three trials per day, with each detecter receiving the
hypethstical eder-ef-frustratien during each trial. Since
Mellgren cembined his data ever triels it is impessible te
detsrmine if the eder effect develeped after the first trial
of frustrative nenreward, If this were the case it ceuld ac-
ceunt fer the discrepant findings. The fact that beth Mellgren
and the pressnt study ebtained essentially the same pheremsnal
effect when studying the detecter reactien te eder ef a nen-
frustrated mals censpecific (i.e., the eder elicits a rapid
appreach and lengthy expleratisn ef the area) suggests that
the differences in perfermance between the detecters receiving
eder-ef-frustratien in the tu.lttudico are due te differences
in the number ef frustratien trials given, Detecter greup
(D-54 R-FZ) was included in ths present study te previds data
relevant te this peint. While a cemparisen ef greups (D-54 R-Fl)
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and (D-54 R-Fz) did net yield a significant T velue, an in-
spectien of Table 2 shews that greup (D-54 R-Fz), which re-
ceived the eder-ef-frustratien frem the secend nonreinferced
trial ef greup (0-54 R-Fz), had a lenger latency te enter the
ederized center chamber and a sherter latency te lsave this
area relative te greup (D-54 R-F,) which received eder-ef-
frustratien frem the first trial ef frustrative nenreward ef
greup (0-54 R-Fz) ederants. Such a finding weuld be censist-
ent with studies using ether measures ef frustratien. Amsel
& Reussell (1952), fer sxampls, sbserved an increass in run-
ning spsed in alley twe eof a deubls allsy apparatus ever the
first five trials ef frustrative nenreward., Tertera (1973)
feund that panel pressing amplitude increased sver the first
11 trials eof frustrative nenrsward, and than lsveled off te
ferm a stable asymptete.

A secend differencse between the Mellgren, st. al. (1973)
study and the present investigatien cencerns the manner in
which an sder detscter cesuld "escape" frem the ederized cen-
ter chamber, Mellgren permitted escape sither by re-entering
the start bex er ths eppesite end bex; the present investigat-
ien permitted entrance enly inte the end chamber sppesite the
start bex., The Ss ceuld net escape back ints the start bex
ence ths guilletine deer was lewersed, Thers ars twse sbser-
vatien which were made that are relsvant te this methedelsgical
differsnce, Firlt; it was ebserved that a large number ef
detecters, ence having entered the center chamber, weuld make
a vigereus effert te re-snter the stert bex., Fer example,

if the animal's tail extended back inte the start bex, thus
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preventing cemplete clesure of the guilletine deer, the animal
weuld attempt te pry the deer epsn with his nese., Such a strat-
egy ebvieusly cemplicates an interpretatien ef the escape
latencies of the detecters. But mere impertantly, a number

of detscters were able te "break" the phetebsam lscated 43"
inside the center chamber, witheut making a cemplete entry
inte the center chamber, and thus preventing clesure of the
guilletine deer ssparating the start bex frem the center cham-
ber, When this happened the detecter was able te rs-entar the
start bex, and thus make an escaps respense, the latency ef
which ceuld net be measured, While enly three Ss madse this
ferm of escape, all Ss had a petential fer this pattern ef
respending, and precedurel changes sheuld be mads in futurs
studies te centrel fer this pessibility. The use sf phete-
beams as "mevement ssnsers" alse had the undesirable cense~
quence eof contributing te the "within-greups-variability",
since seme Ss actively explered the light seurce while ethers
tended te aveid the area of increased illuminatien,

A secend facter in the pressent study which appeared te
centribute te the large varisbility within greups was the typs
of reactien elicited by the raising ef the guilletine deers,
an svent which ths detecters did net experience during ths
pre-test expesures te the start bex, Fer semes Ss lifting the
guilletine deer appeared te be the salient event respensible
for a shert latsncy lunge fersward inte the center chamber;
fer sther Ss deer raising caused freezing, Either ferm of
reactien weuld undsubtedly mask any effects ef eder-ef-frus-

tratien,
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There are a number of petential remedies fer reducing
the within greups variability and making the dependent var-
iable less under the centrel ef stimuli asseciated with arbi-
trary precedural censideratiens and more under the centrel ef
the independent variable. Rather than using a randemized
greups design it might be bettsr te use a randemized blecks
design (Edwards, 1960), where each detecter S within a given
group weuld be matched with a single 5 from each eof the other
cemparisen greups en the basis ef latency to enter ths nen-
edorized center chamber during a pre-test trial,

A secend pessible imprevement would be to use a hinged
or tilt fleer in a twe-chambered apparatus, rather than phote-
relays in a three-chambered box, Essentially a tilt floer is
a fleer meunted on & fulcrum se as te allew a small ameunt eof
vertical mevement (e.g., 1/16") at the twe ends ef the fleer
as the weight of the rat shifts frem ene side of the pivot
point te the ether, Deflectien of the fleer weuld be the
mechanical event respensible fer clesure of an slectrical
relay integrated inte the respense timing circuitry. Such a
device has been used successfully in a number eof studies ef
eder effects in redents (e.g., Dety, 1971), and weuld have
the advantage ef eliminating the need to uss phetebeams. The
use of a twe-chambered bex weuld simplify an interpretatien
ef the escape latencies, since S weuld net have an eptien ef
escape reutes, and weuld net be engaged in a highly prebables,
but ineffectual means of escaping, namely, attempting te es-
cape under the clesed guilletine deer separating the start

bex from the oderized center chamber, While a tight fitting
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guilletine deer ceuld be used as a partitien te restrict the
hypsthetical eder-ef-frustratien te the center chamber during
the twenty te thirty secends between sder emissien and testing
of the detecter, the results ef the present study suggest that
it weuld be best te raise the guilletine deer just prier te
placement ef the detecter inte the start bex, A cencern with
the pessibility of immediate eder diffusien inte the start
bex is prebably unwarranted since the deuble alternatien studies
(e.g., Ludvigsen & Sytsma, 1967) and the Wasserman & Jensen
(1969) study ef the pseude-sxtinctien effect shew that the
eder is detected immediately in frent ef, er within the first
half ef, the geal bex, The eder had net diffused in detsctables
strengths, inte the middle pertien ef the alley, even with an
inter-trial interval ef several secends,

Certainly there are tees many studies reperting a de-
tecter aversien te eder ef frustratien te justify labslling
the effect a "phantem phenemsna®™. Implementatien ef thes sug-
gested imprevements in the methedelegy ef the present invest-
igatien may well facilitate the study ef the respense pre-

perties of eder smissien.
A DISCUSSION OF RELATED TOPICS

There are three tepics which are ef indirect cencern te
the present study, and which will be discussed briefly in an
effert te previde the reader with a sunnary‘st.tcncnt regard-
ing: (1) strain differences in eder sensitivity, (2) the sec-
retery glands ef redents which may be respensible fer the

preductien ef the ederesus material, and the rele ef urine as
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a medium pessibly centaining the sdereus substance, and (3)
sther experimental eperatiens preducing aversive eders.

Strain Differences in Oder Sensitivity:

Early clinical studies ef albinisw in humans (e.g., Ogls,
1870) suggested that a lack ef pigmentatien is asseciated with
anesmia, er at least, a weakened sensitivity te elfactery stim-
ulatien. Yeung (1957) has suggested a physislegical basis fer
this presumed relatienship by claiming that the pale yellew
exr dark brewn pigment eof the elfactery epithelium is necessary
fer slfactery sensitivity. Briggs & Duncan (1961) have car-
ried the argument ene step further by suggesting that careten-
eids are respensible fer the celeratien ef the slfactery epi-
thelium and are the chemical resactants ef the elfactery recep-
ters respensible fer the cenversien ef chemical energy te elec-
trical energy.

Meulten (1960) carried eut an eder discriminatien study
cemparing the slfactery sensitivity ef male black Nerway rats
te male albine rats. Mere specifically, n-hexyl alcehel was
placed in ene of twe drinking bettles available te S at all
times, the pesitien ef the bettles was changes psriedically,
with the drinking spsut ef ene bettle cennected te electric
sheck. The sther speut was net cennected te elsctric sheck.
Olfactery sensitivity was determined by reducing the cen-
centratien of the ederant in the water bettle until there
was ne significant deviatisn frem a chance drinking scere
of 50% (an equal amsunt taken frem sach bettle). The results
shewed that pigmented rats were superier at 35 days, but re-

testing Ss at 160 days resulted in superier perfermance (i.e.,



33

a lewer thresheld) by the albine rats., Jennings & Keefer
(1969) have alse failed te find differences in elfactery sen-
sitivity bestween male albine rats and heeded wmales of the
Leng-Evans variety.

Mere recently, Meulten (1962) has previded a critical
review of ths physislegical and bischemical evidence relating
the pigmentatien eof the elfactery epithelium te beta-caretene
and these tws facters, in turn, te elfactery sensitivity.
Chremategraphic evidence indicates that beta-carstene is net
part ef the chemical cemplex respsnsible fer the pigmentatien
of the elfactery epithelium, and that ths cencentratien ef
beta-caretene is net related te slfactery sensitivity in dif-
ferent species.

Pessible Secrstery Glands Asseciated with Oder-sf-fFrustratien

and the Rele ef Urine in Oder-ef-fFrustratisn Secrstien:

The specific secretery gland (er glands) respensible fer
the preductien ef the elfactery material asseciated with frus-
trative nenreward has net been determined, There are twe preb-
able reasens fer this failure, First, members ef the phyle-
genetic erder Redentia, s.g., Mus and Rattus, pessess an sxtra-
erdinary number eof secrstery glands and a varisty ef behaviers
asseciated with the use ef thess glands, Ssbacseus glands are
lecated ever mest of ths surface of the bedy ef rats (Mentagna,
1963). The preputial gland is lecated near the ursthra, and
since b.th the ameunt and chemical cempesitien ef the secret-
iens ef the preputial gland ars effected by adrenal activity
(Lasher, Lerincz, & Rethman, 1954) it weuld be a prime candidate

fer investigatien., Mus alse pessesses secretery glands en the
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seles of the feet (Tembreck, 1968) the sutput frem which pre-
vides eder treils which censpecifics can detect.

The secend reasen se little is knewn abeut the physie-
legical basis ef eder-sf-frustratien is that even the mest
sephisticated metheds ef chemical analysis (s.g., gas-liquid
chremategraphy) are ineffectual in the study ef the eder
melecules and their seurces, Presumably this is bscause such
a minute ameunt of the substance is invelved (Valenta & Rigby,
1968).

There has been censiderable discussien regarding the rele
of urines as it relates te eder ef frustratien (Schultz & Tapp,
1973; Deutsch, 1970). A number ef studies (q.g., Wasserman
& Jensen, 1969) including the present investigatien have feund
a streng relatisnship bstween frustrative nenrsward and quan-
tity of urine sutput. Other studies, hewever, have feund an
eder-ef-frustratien effect in the absence of ebservabls urine
spets (e.g., Merrisen & Ludvigsen, 1970). Cellerain & Lud-
vigsen (reperted in Reynisrse, in press) have attsmpted te
reselve this incensistency by suggesting that extremely small
amsunts of urine may be sxcreted, which might be detected under
ultra-vielst light but net under white light., Efferts assec-
iated with the pressent study te rsplicate this finding using
a Sylvania lamp (F8TBS.1BLB) discharging ultra-vielet light
were net successful, Urine spets en the Scett teweling were
ne mere visible under ultra-vislet light than they were under
white light, The ultra-vielet pertien ef the electremagnetic
spectrum ranges frem abeut 8 millimicrens te 380 millimicrens,

and since Reynierse (in press) deesn't repert the dischargs
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wavelength used by Cellerain & Ludvigsen it is pessible that
urine dees flueresce under seme ultra-vielet wavelength net
ussed in the present study.

While the means of depesiting the sdereus substance has
net been determined it is prebabls that the substance is
secreted en te the surface upen which the ederant animal treads.
Brill (1967) was able te transfer the paper sderized by the
presence of a nenfrustrated rat te a separate apparatus and
still get the eder effect of spentaneous alternatien, i.s.,

a tendency fer a nenfrustrated rat te aveid his ewn eder trail.
Carr, Marterane & Krames (1970) were abls te shew that male
mice preferred an area centaining sawdust ederized by a nen-
stressed male meuse te sawdust which abserbed the sders de-
pesited by a meuse recently defeated in an agenistic beut with
a deminant censpecific, The purpese ef including greup (D-54
R-E) was te detsrmine if the ederized paper cevering the fleer
of the center chamber was sufficient te preduce an sder-ef-
frustratien effect.,. As rsperted in the results sectien a
cemparisen ef beth the apprsach and escape perfermance eof
greups (D-54 R-E) and (D-54 R-Fl) yielded nen-significent dif-
ferences, Surprisingly, the mean appreach latency ef gresup
(D-54 R-E) was lenger than beth greups (D-54 R-Fl) and (D-0 R).
Speculatien is pessible, (e.g., exhausting the ederized air
for greup (D-54 R-E) eliminated the appreach-eliciting cempen-
ent of the characteristic scent ef the ederant, but did net
disturb the seurce ef the sder-ef-frustratisn lecated en the
ederized paper) but seriesus censideratien ef the implicatiens

of this finding sheuld await the demenstratien ef reliable
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greup differences as a functien ef this manipulatien.

Oder ef Frustratisn as One Instance of a General Stress Oder:

The use of the term eder-ef-frustratien is meant te imply
nething mers than the fact that frustrative nenreward ef an
"ederant"™ S is asseciated with behavieral changes in a detscter
S placed in the area previsusly sccupied by the frustrated
censpecific, A number ef thesrists have suggested that frus-
trative nenreward is an aversive event in the same way that
the presentatien ef sheck is aversive (e.g., Wagner, 1969),
and that eder-ef-frustratien is really an sder-ef-stress pre-
duced by a number eof aversive svents (Merrisen & Ludvigsen,
1970). A cemparisen ef the behavieral sutcemes ef expesure
te eders preduced by frustrative nenreward and physical stress
tend te previde indirect suppert fer this prepesitien,

Valenta & Rigby (1968) were able te demenstrate that male
albine rats ceuld distinguish between the eder-ef-sheck stress
and the eder-ef-an-unstressed censpecific, This ability was
manifested by an increased latency te bar press te stress
eder when that eder was asseciated with a bar press-punishment
centingency, Evidence was presented in the intreductien that
sder-ef-frustratien ceuld alse previde a cue functien (Mer-
risen & Ludvigsen, 1970).

The uncenditiened respensses te eder-ef-sheck stress and
sder-sf-frustratien are very similar. A number eof studies
have demenstrated that redents tend te aveid an arsa where a
censpecific has besn previeusly stressed (Muller-Velten, 1966;
Rettman & Snewden, 1972) er te have an increased latency te

enter that area (Ceurtney, Reid, & Wasden, 1968). Evidence
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has been presented that eder-ef-frustratien preduces a similar
reactien (Cellerain & Ludvigsen, 1972; Wasserman & Jensen,
19693 Mellgren, Feuts & Martin, 1973). Whils it is pessible
that the eperatien eof frustrative nenreward and physical stress
preduce twe qualitatively different eders, in the absence eof
direct evidence, it is mere parsimenisus te assume that the
same mechanism and eder substance are invelved in the twe

aversive events,
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