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ABSTRACT

The purpose of this research was to study aspects 
of rat open-field behavior as a function of social isola
tion during rearing * The treatment period was instituted 

. at day l8 and maintained through day 380 The choice of 
this particular treatment phase was based upon information 
from normative-developmental studies which pointed to the 
period as one of primary socializationo Subjects were 
fifteen outbred albino rats, manipulated in four isolation 
conditions: (1) Isolates, housed in individual cages; (2)
Mother-only JSs, reared individually with a mother present;
(3) Peers-only, housed together with no mother present; and
(4) Controls, raised together and with a mother.

Testing was conducted in three phases: (1)
adaptation to the field, (2) stimulus-choice trials with
objects designated ,ff amiliarM or "novel" as primary 
stimuli, and (3) Peer-pair runs with Ss paired across 
treatment groups.

Traditional indices of "emotionality," bolus counts 
and activity measures, were employed along with several 
observational behavior categories* The latter were derived 
from available ethological studies of rat behavior» 

Generally, Isolates and Mother-only animals 
revealed the lowest emission of "exploratory" behaviors,

vi
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across phases I and II; but the highest incidences of 
freeze and groom responses^ In the Peer-pair phase, how
ever 9 Isolates tended to show the highest occurrence of 
"social-initiatory" responseso



INTRODUCTION

Historical Background 
This section deals primarily with representative 

studies of social isolation (deprivation) effects upon 
open-field behavior «> Additionally, mention will be made of 
other variables surrounding open-field behavior, and social 
isolation effects in general.

Certain dependent measures from the social depriva
tion literature will not be specifically dealt with here, 
These include maternal, sexual, and other adult social 
behaviors« Intelligence testing and problem-solving 
indices will not be extensively reviewed. Moreover, 
studies relative to the effects of sex, genetic strains, 
and investigations involving species other than laboratory 
rats will not be included,

Normative-observational data regarding isolation 
effects upon the behavior of laboratory rats in their 
natural environment (cages) have been very sparce indeed» 
Baenninger (1967) observed animals which had been either 
socially isolated from day 13 or normally housed from day 
3 , the latter serving as controls. Employing a number of 
behavioral categories, Ss were observed until 92 days of 
age. Among the more interesting results of this study were 
the following: (1) isolates explored more before weaning
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2
than did controls 9 but the latter group showed more post- 
weaning exploratory activity; (2) isolates exhibited more 
attentive immobility (freezing); (3) isolates ate and
drank more often, even though no significant weight differ
ences resulted between the two groups; (4) control Ss
femitted greater frequencies of running and jumping»
General behavioral development for the controls essentially 
agreed with the earlier findings of Bolles and Woods 
(1964), the only other normative study of laboratory rat 
ontogeny *

Isolation effects due to age at onset and length of 
treatment have been dealt with by several investigators <, 
Candland and Milne (1966) found that while all treatment 
groups tended to prefer an animal as opposed to an object 
stimulus-choice, no significant difference due to length of 
postweaning isolation could be found. In a study of 
gregariousness, as defined by litter-mate social reinforce
ment in a goal box, Salazar (1968) noted that Ss which had 
experienced postweaning isolation for six, seven, and eight 
weeks ran significantly faster to goal than those in other 
isolate or control conditions* Using a swimming competi
tion measure of dominance, and with postweaning isolation 
periods of up to eight months, Bayroff (1940) found no 
difference for treatment groups » Myers and Fox (1963) 
tested maze performance as a function of isolation periods 
ranging up to 240 days * Although isolates showed slower



acquisition than controls9 no effect due to treatment 
length was uncovered o Korn and Moyer (1968) isolated adult 
rats for either 30 or 95 days and found greater deprivation 
effects for the longer period as reflected by greater 
emotionality9 lower runway activity9 and longer avoidance 
training latencies <> Similarly 9 Archer (1969) found less 
activity in an open-field as a function of increasing post- 
weaning isolation time o Studying "long-term isolation 
stress9" Hatch 9 Balazs 9 Wiberg 9 and Grice (1963) found that 
rats which had been isolated for 13 weeks9 postweaning9 
exhibited extreme nervousness, intractability, ascending 
caudal dermatitis, and increased adrenal weights*

Clearly, no general conclusions ^can be derived from 
the above studies, with the possible exception of an 
"emotionality" effect for increasing postweaning depriva
tion * No investigation could be found which attempted to 
systematically vary age at onset, duration of treatment, 
age at testing, and time interval between treatment and 
testing, as is required for a rigorous approach to the 
search for "critical periods" (King, 1958)* Moreover, only 
recently has isolation intervention been achieved with 
neonatal rats * Thoman and Arnold (1967) first devised a 
successful incubator rearing technique»

Physiological responses to social isolation have 
been emphasized by a number of researchers* Although 
Hatch et al* (1963) found increased adrenal weights for



their isolates, another study failed to observe differences 
on this measure between isolates and controls (Singh and 
Maki, 1968)0 Two-week-old rat pups exhibited reduced 
cardiac and respiratory rates, as well as body temperature 
loss, following removal of the mother (Hofer, 1970)» Quay, 
-Bennett, Ros enzweig, and Krech (1969) found lower cerebral 
cortical ChE/weight among isolates than among Ss from 
f,enriched!f environments » Pineal hypertrophy was also noted 
in isolates® This study failed to find the "long-term 
isolation stress syndrome" reported by Hatch et al® (1963)°
Various researchers cite heavier body weights for isolates 
as compared to control S_s (Dolger, 1955; Latane, Cappell, 
and Joy, 1970; Quay et al®, 1969 ; Ward and Gerall, 1968) ® 
Singh and Maki (1968) found the reverse, however®

The physiological data either equivocally or only 
indirectly illuminate the question of "emotionality" 
effects of social deprivation® Many experimenters have 
reported increased emotionality as a function of isolation, 
using behavioral rather than physiological indices, in a 
variety of operationalized tests (Dolger, 1955 5 Hatch et 
al®, 1963; Korn and Moyer, 1968; Singh and Maki, 1968)® 
Others have failed to uncover differences for treatments 
as affecting emotionality ratings (Bingham and Griffiths, 
1952; Schneider, 1967)0 Moreover, the use of two or more 
indices of "emotionality," within the same study, has even 
led to measures pointing in opposite directions (Latane
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et al o 9 1970; Moyer and Korn, 1965)0 Freezing responses 
have been taken to show increased emotionality o Uyeno and 
White (1967) reported that freeze behavior was distinctive 
for isolate subjects during initial trials of a swimming 
competition tasko Also, the Baenninger (1967) normative- 
developmental study found higher frequencies of "attentive 
immobility" in isolates as compared with normally reared 
controls «

Traditionally, rat behavioral researchers have 
expected low "emotionality" to manifest itself via higher 
locomotor activity levels ("exploratory behavior") and 
lower defecation amounts (bolus counts)o Fairly consistent 
findings of heightened activity and decreased defecation 
over trials in a novel setting (open-field, maze, etc.) 
have been attributed to a lessening of "fear," as it 
inhibits exploratory responses« Expected differential 
effects upon defecation and activity levels of such 
manipulations as handling (Denenberg and Grota, 1964), age 
of Ss (Candland and Campbell, 1962) , "mother emotionality"
(Denenberg, Ottinger, and Stephens, 1962), and running rats 
together or alone in a field (Latane and Glass, 1968) have 
not been found, however„ One study, employing a handling 
treatment, did find the predicted lower defecation and 
higher activity in treated Ss as opposed to non-handled 
(Levine, Haltmeyer, Karas, and Denenberg, 1967)» Between 
isolates and normals, the following investigators either
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failed to find differences in the expected directions, on 
activity and defecation indices, or reported no differences 
for one of the measures: Latane et al, (1970);
Montgomery and Zimbardo (195?); Moyer and Korn (1965);
Singh and Maki (1968)0 In most instances, it appears to 
have been the bolus count measure which failed to reflect 
"emotionality," rather than the activity index o

Other popular dependent variables for rat social- 
isolationists concern stimulus-choice measures » Do rats 
prefer to spend more time near animate or inanimate objects, 
novel or familiar stimuli, as a function of social depriva
tion treatments? Experimenters have reported that when 
socially isolated groups are compared to group-reared 
controls, the former seem to prefer (1) visually complex 
areas to simple stimulus areas (Sackett, Keith-Lee, and 
Treat, 1963); (2) novel object forms to adult rats
(Denenberg and Grota, 1964; Singh and Maki, 1968)5 (3) a
chick to another rat (Shelley and Hoyenga, 1966)0 
Stevenson and Simm^l (1967) found that- isolates had no 
preference among like-sex rats of the same age and weight, 
rats from a different strain, younger rats, and a rubber 
dollo Finally, Candland and Milne (1966) noted that while 
all treatment groups preferred rats to objects, no signifi
cant differences due to isolation conditions obtained« A 
tentative conclusion pointing to isolate animal preferences 
for novel stimuli can be derived from the above studies »
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Tolman (196l) found that normally-reared9 young rats, while 
preferring age-mates over adults, chose unfamiliar as 
opposed to familiar animals, thus pointing to a novelty 
effect in normal S s , also o

Social isolation effects upon gregariousness in 
rats have also been studied, often with measures similar 
to those from the stimulus-choice literature,, Since rats 
are from birth quite contact oriented, the use of screened- 
off stimulus animals, with no physical interaction possible, 
is questionable as an index of sociability (Bolles and 
Woods, 1964; Grant, 1963)0 At least two studies , employing 
pairs of Sjs in open-fields , with mean distance apart as the 
index, have shown isolates to be more gregarious than 
controls (Latane et ale, 1970; Schneider, 1967)0 Salazar 
(1968) also found isolates to be more gregarious in terms 
of running speed to a goal box containing a litter-mate«
He noted this only for subjects which had been isolated for 
longer time periods (six, seven, and eight weeks), however« 
Another investigator, employing measures similar to that of 
Salazar, reported that group-housed S-s displayed higher 
gregariousness than did postweaning, l8 week isolates 
(Ashida, 1964)„

A number of researchers have investigated dominance 
effects arising from social deprivation. Most of these 
have measured dominance in terms of victory in a competitive 
task o Ward and Gar all (1968) and Uyeno and White (1967),



using food competition and escape from water competition, 
respectively, found isolates to be significantly more 
dominant than controls <> On the other hand, Becker and 
Ezinga (1969), with a food competition task, and Dolger 
(l955)9 with a competition for water task, reported 
socially-r aised controls to be the more dominant 0 
Additionally, one study showed no differences for treat
ments in a swimming escape competition (Bayroff, 19^0)0

Variables which have been investigated in open- 
field situations other than those pertaining to social 
isolation include ,femotionalityff of the mother 
(Denenberg et alo, 1962), novel stimulus-change (Gorman 
and Shafer, 1968; Eckman, Meltzer, and Latane, 1969)9 and 
adaptation to the field as a function of the presence or 
absence of another rat (Hughes , 1969)9 or as a function of 
age and number of prior exposures (Candland, 1959; Candland 
and Campbell, 1962)0

Objecfives
The primary goal, of the present study was to observe 

the effects of social deprivation upon adaptation, 
stimulus-choice, and peer interaction behaviors in the 
open-fieldo A novel aspect of this investigation stemmed 
from the decision to base the treatment period upon 
information from studies of normative rat behavioral 
development (Baenninger , 1967 ; Boll es and Woods , 1964) <,



Baenninger noted that many categories of social behavior 
either began to increase or approached asymptotic levels 
between days 15 and 20o Moreover9 total social behavior 
rose to a peak at around days 30-36, Bolles and Woods 
similarly reported high levels of general social activity 
between days l4 and 36, Given this evidence for a social- 
developmental "criticaln period 9 isolation intervention 
treatments were set for days 18 to 38, This treatment 
period was expected to be of sufficient length to disrupt 
the primary socialization period* Onset of isolation was 
delayed until day l8 , due to the possibility of introducing 
artifacts due to the subjects* incomplete homeothermy 
(Mclver, Jeffrey^ Stevenson9 and Nielson, 1968) *

Rat behavioral studies of social isolation effects 
have shown severe inconsistencies in attempting to correlat 
measures with such constructs as "emotionality," "explora
tion, " "gregariousness," and "dominance *" Part of the 
problem may have arisen from the traditional preference, in 
this country at least, for using indices such as response 
latencies, amount of locomotor activity, time spent in 
specified stimulus areas, and number of boluses dropped * 
Perhaps more attention paid to the specific behaviors of 
the animals would allow for greater precision in delineatin 
the relationship between how Ss are treated and what they 
do during testing* Hence, it was felt that the use of 
both traditional measures of open-field activity and
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observations couched in specific behavior categories would 
offer a fruitful approach o Categories were chosen from 
ethological studies of normal laboratory rat behavior 
(Barnettr 1963; Grant9 1963)0

Preliminary and Pilot Work 
Early attempts to isolate neonate pups from day 1 

met with failure <> It was learned, subsequently, that only 
Thoman and Arnold (1967) had successfully achieved this « 
Their technique, however, required extensive laboratory 
space and equipment, neither of which was available to 
this researcherc Short of neonatal isolation, with its 
feeding and homeothermy requirements, isolation interven
tion at day l8 was selected.

Another early obstacle arose when two successive 
attempts to obtain subjects aborted due to extensive 
cannibalism by mothers© Pathology reports indicated that 
extremely low humidity in the micro-environment had 
resulted in pups contracting "ringtail disease, 11 a pro
gressive necrosis of the limbs and tail © While the 
condition is not terminal, barring secondary infections, 
pups which contract it shortly after birth are rejected or 
cannibalized by mothers © Enough pups survived to be reared 
as pilot subjects, but both room and cage conditions were 
modified to increase micro-environmental humidity and 
general hygiene for subsequent Ss (American Public Health
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Association9 Inc o 9 1965; Lane-Petter, I96I; Porter and 
Lane-Petter, 1962;.-Short and Woodnott, 1963) 0

Seven surviving pups from seven litters were 
designated for a pilot study e On day 159 subjects were 
exposed to treatment conditions* Three pups were removed 
fr om * mothers and1placed in individual cages, comprising the 
Isolate group« Three other S_s were left with the mother as 
a normal control group * One additional animal, the last 
survivor of a litter, was left with its mother, consti
tuting a Mother-only condition* Weaning of the Isolates 
was accomplished by feeding a combination of pulverized rat 
chow and whole wheat bread, soaked in milk * By day 22 
these pups accepted food pellets as well as water from a 
feeder *

Open-field adaptation trials were begun on day 33° 
Ss were run twice daily for two consecutive days * The 
procedure involved placing pups in the field individually, 
and observing them for three minutes * One observer traced 
a subject's movements upon a mimeographed sheet which 
represented the open-field grid * This allowed for measures 
of number of center, wall, and total squares traversed* 
Frequencies of stopping were also noted on the grid sheets* 
The second observer, using two stop watches, recorded time- 
in-center and time-along-walls * Finally, boluses were 
counted after each trial*
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The second testing phase, Stimulus-choice trials, 

began on day 35® Two trials were run on this day, and a 
third the following morning® Again, Ss were run indi
vidually for three minute periods® Four plexiglass
stimulus corner-boxes contained the following: (1) a like-
sexed,albino rat of equivalent age to Ss (familiar animal) ; 
(2) a like-sexed black hooded rat of equivalent age (Novel 
animal); (3) a white ceramic dog of a size comparable to S_s 
("Familiar” animal object); and (4) a bright pink and red 
plastic elephant of equivalent size (Novel animal object)® 
Stimulus-choices were rotated as to corner position, across 
trials® Recording for this phase included grid tracings 
for total squares, wall, and center squares, number of 
stops, and number of respective stimulus-cube contacts® 
Amount of time spent in each stimulus-corner area, and 
defecation were also recorded®

In the final phase, Peer-pair running, each subject
was run at least once in the bare field with an animal from 
another treatment group® Seven, three minute trials were 
given on day 37 3 with each S_ being paired twice with pups 
from other conditions® Subjects were placed in opposite 
corners of the field by the two observers as trials began® 
Peer-pair measures included total squares for both Ss, time 
sampling for mean distance apart, and bolus counts® Also, 
animals were impressionistically rated as to dominance- 
subordination behaviors for each pair® Ss which appeared



to initiate the most chasing9 rear-sniffing9 and "mounting11 
were labeled dominanto

Inspection of usable data from the pilot study 
revealed the following:

1 o Across all seven trials comprising phases I and II 
the Isolates (X = 89) showed higher total squares 
* activity than either Controls (X = 65) or the 
Mother-only -S (X = 34) »

2o Isolates as a group showed the lowest defecation
counts across Adaptation and Stimulus-choice trials 
(X = 067)0 “ Bolus counts means were 2 c 08 for
Controls and 1,86 for the Mother-only S® None of 
the animals defecated during Peer-pair trialso 

3 o No clear-cut trends in Stimulus-choice preferences 
could be detected o 

ko In the Peer-pair interactions, Isolates were con
sistently rated as the more " D o m i n a n t w h e n paired 
with Controlso No prediction regarding dominance 
could be made on the basis of differential body 
weights , since two of the three Isolate Sjs weighed 
less than Control animals®

Although time measures tended to substantiate data 
gleaned from grid tracings, the reliability of the former 
seemed questionable due to problems in the use of two stop 
watches by a single observer® The Peer-pair measure of
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mean distances apart was not interpretable, since animals 
were paired with Ss from other conditions o

Several other sources of poor methodology or con
founding were uncovered as a result of the pilot worko A 
handling effect could have accounted for data pointing to 
reduced ^emotionality ” of Isolates * These Ss had been 
handled, if not "gentled,” daily during the treatment 
periode Controls and the Mother-only subject had not been. 
Other sources of confounding could have arisen due to 
isolation conditions having been imposed prior to complete 
attainment of body homeothermy* Finally, one of the 
Isolates, as well as the Mother-only animal, were female o 
Lack of control for sex may have had some influence upon 
Peer-pair behaviors, even at the relatively young age of 
37 days,

Sources of error due to the Stimulus-choice appara
tus may have included any or all of the following: (1) use
of animal objects which could not be adequately opera
tionalized in terms of the novelty-familiarity dimension;
(2) employment of differently colored objects without 
assurance that albino rat subjects, with their poor color 
vision, could discriminate hues; (3) inability to control
differential behavioral reactions on the part of the 
stimulus animals; and (4) the use of plexiglass corner 
boxes which afforded the Ss with opportunities to respond
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not only to an enclosed stimulus but also to their own 
self-reflectionso

Methodological corrections in terms of apparatus 
and measurement in addition to changes in treatment pro
cedures were introduced to minimize sources of error in the 
; exp er̂ dmient alH^s t udy e



METHOD

Rearing Procedure 
Subjects were randomly selected from among four 

•= A.,,.-eMbii-ch...*were born within 36 hours of one another® 
These _5s represented a first outbred generation9 the 
offspring of Sprague-Dawley albino mothers and mixed albino 
fathers® Female pups were removed from litters on day 3 9 
and the remaining 25 males were redistributed among the 
four mothers®

On day l8 treatment conditions were imposed® 
Surviving pups were weighed? randomly designated for one of 
four treatment groups, and ear-punched according to condi
tion and subject number® Four Ss were placed in individual 
cages with neither peer nor mother contact available9 thus 
comprising the Isolate (I) condition® The Peer-only (P) 
group was composed of four pups placed together in one 
cage ® Three more S_s were chosen to make up the Mother-only 
(M) group 9 and housed in three cages ® Finally9 Control 
animals (C) were four pups placed together in one cage, 
along with a mother®

Rearing cages were l4" x l8,f x 21", with galvanized 
walls, solid bottoms, and wire mesh fronts® These were 
mounted on a rack® Ss were thus visually and tactually 
isolated from those in adjoining cages ® Cage litter

16
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consisted of cedar shavings and was replenished weekly <>
Paper strips were offered as nesting material in all 
cageso These were changed twice weeklyo

Subjects were given food and water ad libitum o To 
prevent contamination of litter and nests, pulverized rat 
chow,was-present in glass beakers wired to the inside 
fronts of cages along with water bottles* Pups were weaned 
onto this diet with a mixture of pulverized chow, whole 
wheat bread, and whole milk, in small plastic containers.
All Ss completed weaning by day 23° Except for the above 
feeding and hygiene procedures pups were not otherwise 
disturbed during the treatment period«

Room lighting was maintained on a 12 hour day-night 
cycle. Temperature and humidity in the rearing room were 
kept constant at 76 degrees F. and about 60%, respectively.

Subjects were again weighed on day 37, and testing 
was initiated on the following day.

Apparatus
The open-field was positioned on the floor of the 

10 x 5-3/4 foot testing room. Polyurethane sheets, 1/4 
inch thick, were placed under the field in order to minimize 
distractions to Ss arising from walkers-by or movement in 
the room. The field was constructed of 1/2 inch plywood,
40 inches on a side, with eight inch high walls. Walls 
and a removable bottom were painted a flat gray. One-half
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inch strips of adhesive plastic were applied to achieve a 
grid pattern on the bottom of the field« The grid con
sisted of 25 squares, eight inches on a s i d e « The entire 
bottom was given several light coats of clear polyester 
spray, to facilitate cleaning between trials*

The field lay at one end of the observation room, 
with chairs for observers at the end nearest the door* A 
three foot high black cloth screen was installed as a 
removable partition between the field and observation 
positions* Room walls adjacent to the field were lined 
with flat black paper to minimize light reflecting off the 
field* A standard aquarium reflector containing a cool 
white fluorescent bulb provided illumination for the test 
setting* The reflector was attached to a 2 x 2 inch wooden 
pole suspended three feet above the center of the field*
A polystyrene, cylindrical container, seven inches in 
diameter, with the bottom removed, was suspended from the 
reflector assembly* This served two purposes: being
attached to clear nylon lines, the container could be 
lowered to the center of the field to serve as a receptacle 
for Ss at the start of each trial, thus precluding initial 
biased orientations by subjects toward any particular area 
of the field* Secondly, upon being raised, the cylinder 
became a light shade for the reflector, confining illumina
tion to the open-field*
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A h±gh~intensity lamp, stationed on the floor next 

to observers produced the necessary illumination for 
recording of data <> Trials were timed via a red light } 
which flashed on after three minutes had passed. This was 
controlled by a tape which was moved by a synchronous 
.electric-motoro Masking noise was provided by a small, 
vibrator type aquarium pump *

Each animal’s gross activity was recorded on 
mimeographed facsimiles of the open-field grid. Movements 
were simply traced onto the grid sheets as they occurred, 
affording indices of total squares traversed, as well as 
overall representations of activity *

Measurement of selected behavior categories was 
accomplished with an Esterline-Angus, 20 channel event
recorder. Two recording consoles, each with switches 
operating ten channels, were employed» Only during the 
third phase of testing, the Peer-pair trials, were all 
twenty channels utilized.

For Stimulus-choice testing, the four corners of 
the field were modified * Three corners contained three- 
sided wire mesh screens, eight inches on a side. The 
fourth was left empty, comprising the ’’empty corner 
stimulus area. One of the meshed-in corners was also 
empty, constituting the "empty mesh" stimulus area. A 
2-1/2 inch translucent plastic disc was suspended inside 
another mesh corner area, termed the "familiar stimulus"
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area® Identical discs had been attached to outside front 
mesh portions of each rearing cage during the treatment 
period» The "novel stimulus" object, suspended within the 
third mesh corner, was a plastic disc of equivalent size to 
the above, but with 1/2 inch alternating black and white 
-strip es-p aint ed up oh ito These four stimulus-choice areas 
were rotated l80 degrees from trial one to trial twoo

Observational Procedures 
Testing consisted of three phases® Four Adaptation 

trials (Phase I) were initiated on day 38. Ss were run for 
one trial each on the first day, one trial on day 39 ̂ and 
two trials on day 40» Phase II, the two Stimulus-choice 
trials, occurred on day 4l . Two Peer-pair trials comprised 
Phase III of testing, on days 42 and 43« Order of running 
was randomly determined across treatment groups and observa
tional phases®

For the Adaptation phase Sjs were individually 
allowed three minutes per trial in the empty field * One 
observer recorded movements upon grid sheets, while the 
other operated one console of the event recorder, After 
each trial one observer removed jS from the field, counted 
boluses, and returned to the rearing room for another 
subject® Animals were transported in two-pound coffee 
cans o Between trials the second observer recorded defeca
tions, labelled the preceding event recorder tape section
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according to the appropriate subject number9 and mopped the 
field with a solution of diluted vinegar <> This last pro
cedure was carried out in order to minimize olfactory cues 
left in the field by previous Ss »

Stimulus-choice trials were conducted in a manner 
identical to those in the Adaptation phase, except for the 
inclusion of stimulus-choice areas within the fieldo 
Measurements selected for event recording differed somewhat 
between Phases I and IIo These are described below»

For Phase III, the Peer-pair trials, Ŝ s were placed 
in the field in pairs for three minute periods « Since the
main concern here was with responses of a given animal to
another Ŝ from a different treatment condition, pairings 
were initially assigned across treatmentso Then, pairs
were equated for body weights as closely as possible. For
each trial one observer transported both subjects in indi
vidual cans o Trials were initiated by placing Ss in 
opposite corners of the field. Both event recorder 
consoles were employed, with each observer measuring one 
rat on ten channels. Inter-trial procedures were essen
tially identical to those for the first two phases. In 
order to facilitate observations of respectively assigned 
animals, each observer's subject was marked with either red 
or black ink upon one ear. Pairs were run in reverse order 
for the second trial. Additionally, observers switched 
assignments on each pair from trial one to trial two.



\ 22
Measures

One traditional measure consisted of an activity 
index of Total Squares traversed for each three minute 
trialo Since both observers were occupied with event 
recording during Phase III9 no grid activity tracings were 
obtainedc Defecation^ in the form of bolus counts, was 
recorded following each trial9 across all test phaseso

The following nine behavior categories were 
utilized for event recording of Adaptation trials: Run9
Freeze 9 Climb Walls9 Bipedal Stand ̂ Groom ̂ Sneeze 9 S queak $ 
Sniff Wall9 Sniff Air0 In addition, one channel recorded 
duration of locomotor versus nonmobile behavior ( ,,Stop/
Gon) 0 The event recorder allowed for measures of both 
frequency and duration. The criterion for selection of 
Phase I categories was, primarily, expected probable 
behaviors, based upon pilot observations and ethological 
reports.

For testing Phase II Stimulus-choice, four channels 
were given over to the recording of frequency and duration 
of Sjs f presence within each of the designated stimulus 
areas c An animal *s presence within either of the two 
squares adjacent to a corner stimulus area, or within the 
near half of that square facing the corner square consti
tuted a stimulus area for each corner, The Stop/Go index 
was recorded upon a fifth channel, The remaining five 
channels recorded Groom, Sit Near (a stimulus corner),



Climb On (a stimulus corner or mesh)9 Bite (a corner mesh)9 
and Sniff At (a stimulus corner) <> Category choices were 
based upon expectations of behaviors most likely to occur 
in the presence of stimulus areaso

Categories for the final9 Peer-pair phase, were 
: ,aeJUected with ̂ regard to socially relevant behaviors , again 

based upon ethological as well as pilot informatione These 
ten categories were Groom, Freeze, Climb Walls, Chase,
Mount, Flee, Wrestle, Crawl Over/Under, Sniff Side, Sniff 
Rear* Moreover, self-grooming was distinguished from 
social grooming by means of a continuous deflection versus 
rapid, changing deflections of the recording switches for 
that channel * One measure frequently employed by other 
investigators and applied during pilot work for the present 
study was that of time sampling for mean distance apart * 
This index was abandoned for use in the experiment proper, 
since it was not deemed appropriate, given the running of 
Ss together from different treatment groups *

In analyzing data from the behavior categories, the 
choice between utilizing frequency or duration indices for 
a given category depended largely upon which it was felt 
had been recorded more reliably*



RESULTS

Mixed design (Trials x Treatments) analyses of 
variance for unequal cell frequencies, method of unweighted 
^means^^were-carried out on the data'® Several measures such 
as the Squeak, Sneeze, Bite, and Bipedal Stand categories 
yielded either too few instances or too great heterogeneity 
of variance to justify analysis * Results were termed 
significant which attained less than <>05 probability levels 
Means upon which all analyses were based appear in Appendix 
A* Analysis of variance summary tables, along with tables 
of means for the major dependent measures appear as Tables 
1-5 in this section® Post hoc statistical tests were 
carried out on the several main effects for Treatments 
which proved significant.

Adaptation
Analyses of variance showed significant increases 

across trials for Groom (jd < „05) , Freeze (jd < oOOl), and 
Run (p_ < oOOl)o Climb Walls showed a significant decrement 
over trials (jd < <>005) * Sniff Wall tended to increase 
(_p < .10) , but neither Sniff Air nor Total Squares 
approached significance•

Across treatment groups, analyses revealed signifi
cant differences for Groom only (jd < <,05) , with the I group

24
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Table 1 . Summary of Analyses of Variance: Adaptation 

Measures

Treatment Trials A x B Inter-
Effects (A) Effects (B ) action Effects

Variable (df = 3, 11) (df = 3, 33) (df = 9 , 33)

Total Squares F n to V) 1̂ F = 1.48 F 11 NO CO

P < . 20 n • s • n.s.
Running F = 1.19 F = 9.50 F = 1.20
(frequency) n.s. P < .001 P < .10
Grooming F II VI H F = 3.23 F = l.l8
(duration) P < .05 P < .05 n.s.
Freeze F = 1.29 F 7.22 F = .94
(duration) n.s. P < .001 n.s.
Climbing F = 2.63 F 5.75 F = 1.19(duration P < .20 P < .005 n.s.
Sniff Walls F = 1.52 F 2.39 F = .65
(duration) n.s. P < .10 n.s.
Sniff Air F V)O11 F 1.40 F = .10
(duration n.s. n • s • n.s.
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Table 2 . Summary of Analyses of Variance: Stimulus-Choice 

Measures

Treatment Trials A x B Inter-
Effects (A) Effects (B ) action Effects

Variable (df = 3, 11) (df = 1 , 11) (df = 3,11)
Total Squares F = 2 .83 F = 48.88 F = 4.90

p < .10 p < .001 p < .025
Time Spent in 
Stimulus Areas:

Novel F = .43 F = 6.95 F = .24
n.s. p < .023 n.s.

Familiar F = 1.48 F = 18.75 F = .90
n.s. p < .005 n.s.

Empty Mesh F = .37 F = .98 F = .47
n.s. n.s. n.s.

Empty Corner F = 1 .38 F = 7*38 F = .11
n.s. p < .023 n.s.

Grooming F = .98 F = .20 F = .l6
(duration) n.s. n.s. n.s.
Freeze F = 2.12 F = 22.33 F = •3 5
(duration) p < .20 p < .001 n.s.
Climbing F = 1.80 F = l4 .8l F = 7.47
(duration) n.s. p < .003 P < •01
Sniff At F = 1.22 F = 13.37 F = 1.00
(duration) n.s. p < .003 n.s.



Table 3 • Summary of Analyses of Variance: Peer-Pair 
Measures
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Treatment Trials A x B Inter-
Effects (A) Effects (B) action Effects

Variable (df = 3, 10) (df = 1, 10) (df = 3, 10)
Self-groom F = 1 .02 F = COO F — OCM

(duration) n • s • n • s . P < .20
Freeze F 1.63 *F = 5.38 F 8.17(duration) n . s . P < .03 P < .003
Climbing F = 2.30 F = 18.83 F - 3.50
(duration) P < .20 P < .003 P < .10
Chas e F 3.23 F = .00 F 2.31(frequency) P < .10 n . s . P < .20
Flee F 5.00 F - 2.63 F = .60
(frequency) P < .023 P < . 20 n . s .
Sniff Rear F 7.84 F .02 F 1.02
(frequency) P < .001 n . s . n . s .
Mount F 3.00 F - .04 F 1.24
(frequency) P < .10 n . s . n . s .
Wrestle + Crawl
0/U F = 1.79 F = 4.31 F = 6 .07(frequency) n . s . P < .10 P < .023
Wrestle + Crawl
0/U + Sniff Side F = 5.24 F = .00 F = .64
(frequency) P < .023 n • s . n • s.



Table 4 * Group Means for Major Variables Across Experimental Phases

Variable Groups

Trials
Phase I Phase IT Phase III

I II III IV I 11 I II
Total Squares I 51.25 39-75 28.25 38.25 27.25 41..-25

M 70.00 51.00 4o .66 49 .66 33,00 41.00
P 69.50 75.00 74.00 75.00 45.25 58.75C 70.50 61.50 72.75 74.50 34.00 66.75

Grooming I 16.25 25.25 24.00 18.75 21.00 21.50 3.00 6.75(duration: secs) M 1.00 16 .66 17.66 6.33 22.66 23 .00 11.^3 11.66
P 6.'50 8.30 19.75 16.25 15.75 9.90 12.00 7.33C 9.50 8.25 8.75 10.75 15.^0 14.75 7.25 9.25

Freeze I 3.25 12.50 25.50 16.00 25.00 16.50 3.25 4.00
(duration: secs) • M .00 12.66 41.33 3903 21.00 12.00 6 .00 7.00P .,75 4.50 14.25 12.00 13.25 8.00 2.00 .00

C .25 15.50 13.25 21.75 28.25 18.25 1.50 6.25
Climbing I 24.00 17.25 13.25 17.00 32.75 22.50 7.00 6.25
(duration: secs) M 41.66 27.66 14.00 31.00 45.33 33.66 9.33 21.66

P 22.25 28.75 15.00 13-00 37.25 44/25 16.33 28.60
c 33.75 26.50 23.25 28.50 23.25 13.25 18.75 24.00

to00
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Table 5 • Group Means for Social Interaction Measures, 

Phase III

Variable Groups
Trial

I
s

II
Chas e I 8 = 00 4-75(frequency) M 2.00 4.66

P 2.66 = 66
C l = 50 3-75

Flee I 1 =00 1 =00
(frequency) M 1 =00 .00

P 3=66 2 = 66
C 6 = 75 4.00

Sniff Rear I 19 = 50 16 = 50
(frequency) M 11=00 16 = 33

P 13-00 10=00
C 5-50 7.50

Mount I 2.00 1.00
(frequency) M = 00 .66

P = 00 .66
C = 00 .00

Wrestle + Crawl 0/U I 12 = 50 15-00
(frequency) M 13-00 4 = 33P 7-00 8.00

C 11.00 7-50
Wrestle + Crawl 0/U I 24.00 25.00
+ Sniff Side M 19-33 23.00
(frequency) P 18.00 11-33C 18.50 20.50
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showing the highest occurrenceo Further analysis with 
Dunnett ?s Test confirmed Isolates to have been signifi
cantly higher than the other three groups on this measure 
(jp < .01). No significant trends were found for Climb 
Walls (]3 < o 20) with Is lowest, nor for Total Squares 
Cj> A<L:;*t;20) <with Is and Ms lowest. Analyses of Sniff Air 
and Sniff Walls, Freeze, and Run failed to approach 
significance *

Stimulus-Choice 
A significant Trials effect was found for Sniff At 

(jp < o005) , in the direction of increased time spent® 
Analyses of categories in terms of the four stimulus areas 
revealed what appeared to he a strong position effect®
Ss spent significantly more time in the two corners on the 
side farthest from observers, across both trials® Over 
trials, measures of Climb On and Freeze showed significant 
decrements (jo < ®01 and p_ < ®001, respectively); while
Total Squares increased (p_ < ®001) ®

No difference was found for Groom, either across 
trials or treatment groups® Two trends were noted for 
Treatments: Total Squares , with Is and Ms lowest (jd < ®10) ; 
and Freeze, with Ps lowest and Is highest (p < ® 20) ® 
Measures of Climb On and Sniff At were nonsignificant for 
treatment groups®
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Peer-Pairs

Across trials two Peer-pair indices revealed sig
nificant differences o Increments for Freeze (jd < o 05) and 
Climb Walls (]3 < 0QO5) were found. Flee and composite 
scores for Wrestle + Crawl Over/Under were noted as

< o 20 and jd < ,10) , All other 
measures showed no differences over trials.

Significant differences due to Treatments on 
frequencies of Flee (jp < ,025) s Sniff Rear (jp < ,001) 9 and 
a composite of Wrestle + Crawl Over/Under + Sniff Side 
(jp < ,025) reached significance, Schef f e 9 s Test was 
performed on the above, with the following results: for
Flee, Is and Ms were significantly lower across trials than 
Ps and Cs (p_ < ,10); for Sniff Rear, Is and Ms were sig
nificantly higher than the other two groups (]3 < ,05); and
for the composite measure, Is and Ms were also significantly
higher (p̂  < ,10) , For the Scheffe Tests means across
trials were combined for Is and Ms and compared against 
the P and C combined means, Given the extremely conserva
tive nature of the Scheffe, it was felt that probability 
levels of ,10 could justifiably be termed significant.

Isolates were also highest in terms of Mount and 
Chase, but analyses showed trends only (jd < ,10 and 
jp < ,10), Another trend for Treatments was shown for 
Climb Walls < ,20), with Is lowest, Ps and Cs highest.
Neither Self-groom nor Freeze measures approached

decreasing . trends <£.
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significance for treatment conditions® Incidences of 
social grooming were very infrequent*

Where composite categories were examined, they 
represented indices for which interobserver reliabilities 
were poor * One or both observers found it difficult to 
-re1i ably sc or e Wr e s 11e as differentiated from Crawl Over/ 
Under, for example* Moreover, since Sniff Rear often 
occurred in close conjunction with the two above measures, 
it was felt that a combined index would yield a more 
reliable measure vis a vis this general type of social 
activity*

Across all three phases of testing, analyses of 
the defecation measure failed to reveal anything approach
ing significance for Treatments* A significant Trials 
effect (F = 6 *00, df: 1/1.19 jp < *0$) , in the direction of
decreasing defecation, did reveal itself for Stimulus- 
choice, but not for Adaptation trials* During the Peer- 
pair phase, as in the pilot study, no boluses were found 
for any of the subjects®

Body weights taken at day 38 revealed Isolates to 
be heaviest (X = 188 gms *) , with Ms next (X = l8o) , 
followed by Cs (X = 167) and Ps (X = 155)® Analysis of 
variance on the data revealed a significant Groups effect 
for body weight (F = 30*74, df: ■3/IT, P. < «001) * Further 
analysis using Dunnett?s Test showed Isolates to weigh 
significantly more than Ps or Cs, but not Ms (jd < *01) »
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These results pointed to body weight as a possible 

confounding variable with Peer-pair behaviors <> To more 
directly test this possibility a Pearson Product Moment 
Correlation was obtained between weights of Sjs and their 
frequency of Chase across Phase III trials o The Chase 
category was selected because it appeared, by definition, 
to be the most conceptually valid index of directly 
,,dominant!! or ^social initiatory,T behavior* The obtained 
ir was — * 28, suggesting that even though weight and peer 
interaction behaviors tended to covary for groups, they 
did so independently of each other *

Summary
Generally, across the two nonsocial phases, Is and . 

Ms tended to engage in fewer locomotor-related or "explora
tory" activities, and more freezing and grooming, than did 
Ps and Cs« In the Peer-pair phase, however, Isolates tended 
to be the more socially active group, revealing the greatest 
amounts of "dominant" or "social initiatory" behaviors *

The behavior categories proved helpful mainly as 
more precise indicators of activities engaged in* For 
example, it was discovered that for Is and Ms Total Squares 
activity decreased, while grooming and freezing increased* 
Also, behavior categories were more helpful in delineating 
social encounters than a simple activity index alone would 
have been«



A general adaptation to the setting, or decrease 
in ,fexploratory,r activity, was relected by some measures , 
but not by others, across Phases I and IIo Defecation 
declined across phases„ Climbing declined through Adapta 
tion trials and again over the Stimulus-choice runs (]3 < 
*005 for both phases), Activity as reflected in Total 
Squares, however, showed no trend for Phase I, but 
increased (p_ < o001) across Phase II * Freeze behavior 
showed a significant increment (jp < o001) through the 
Adaptation trials, but declined (-p < o00l) over Stimulus- 
choice runs. Grooming also increased over the first phas 
(jp < .05)3 but no trend was found for Phase II trials.

Analysis of body weight suggested a possible 
confounding factor for Peer-pair behaviors. Further, 
correlational analysis, tended to rule out weight as a 
confounding variable, however.



DISCUSSION

It appears that constructs such as "emotionality 9 fT 
"exploration," "tear," "dominance," and "gregariousness" 
have not been validly defined in terms of rat behavior» 
Fairly reliable operational approaches to some of the above 
have been achieved, but only as applied to very narrowly 
structured settings, rather than across many situations o 
Conventionally, these have been linked to definitions of 
behavior or an emotion relative to only one or two 
dependent indexes, such as boluses or gross locomotor 
responseso Dominance in a food competition task, as 
defined by that animal which captures the prize, may not 
represent "dominance" given another type of setting or task 
(Hinde, 1970, p® 348; Ward and Gerall^ 1968)0 Indeed,
short of the unlikely prospect of obtaining self-report 
data from the animals, it is probably a risky practice to 
infer emotional states from rat behaviors®

The open-field employed in this study had sides 
which were only eight inches high® This was considerably 
lower than for field walls cited in other investigations®
It was felt that constructing walls higher than eight 
inches would have severely impaired observations of S s f 
movements, given the physical constraints of the test room * 
While running subjects, the observers were impressed by the
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persistence of more active animals in what appeared to be 
attempts to climb out of the field« Thus, what looks like 
"exploration" of a novel setting, given high-walled 
barriers, can appear to be "escape-oriented11 responding in 
another situation« Would the latter then also indicate 
reduced "emotionality" for the more active subjects?

Clearly, researchers would do well to avoid 
assuming that such hypothetical emotional or drive concepts 
as the above have been well anchored to specifiable rat 
behaviors. Even the most rigorous ethological observers, 
with their detailed "sequence analysis" procedures (Grant, 
1963), often hastily adduce evidence for such constructs 
as "aggression and flight drives."

There is less danger in classifying rats as a 
strongly gregarious species. Both wild and laboratory 
varieties have been found to normatively utilize close 
physical contact with others of their kind, in a variety 
of circumstances (Baenninger, 1967 5 Barnett, 1963)* In 
laboratory testing situations the mere presence of another 
rat has been shown to produce increases in learning 
acquisition and activity levels, as well as facilitating 
various goal responses (Angermeier, i960; Davitz and Mason, 
1955; Dimond, 1970, p. 10; Eckman et al., 1969; Hughes,
1969; Latane and Glass, 1968; Morrison and Hill, 1967) •
The literature dealing with sociability as a function of 
isolation, however, is equivocal.
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In the present investigation v sociability or 

gregariousness or affiliative behavior could not be defined 
in terms of mean running distances apart9 since Ss were not 
paired within treatment groups » Further, the behavior 
categories employed for this phase (Chase, Flee, Mount, 
etc«),lent themselves more easily to interpretations vis-a- 
vis "dominance” behavior e Rather than interpret findings 
in terms of either gregariousness or dominance, however, 
the author prefers the less inferential construct "social 
initiatory" response«

The major findings of this study, that Isolates 
tend to be less active than Controls or peer-raised Ss 
during Adaptation and Stimulus-choice testing, but more 
socially active during Peer-pair trials, can be interpreted 
in terms of differential activity responses to the respec
tive settings. The main constructs here, following current 
lines of theorizing, are those of novelty, curiosity, and 
fear. Novelty is ordinarily construed relative to the test 
situation as compared with stimulus aspects of the rearing 
environment«

Rat behavior in a novel setting is often explained 
in terms of two opposing motivational states, curiosity and 
fear. It is further assumed that curiosity somehow leads 
to increased exploratory behavior, while fear inhibits 
this, along with heightening attentive immobility or 
freezing responses (Archer, 1969; Candland and Campbell,
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1962; Davitz and Mason, 1955 i Hughes, 19&9; Latane et al., 
1970; Morrison and Hill, 1967)0 It is also possible, as 
noted above, that "exploratory11 behavior in certain situa
tions reflects fear in terms of attempts to escape the 
situation (Eckman et al», 1969)0 This aversive nature of 
•a novel -sotting should always be taken into account.
Hughes (1969), for example, posits that increased novelty 
in an already aversive setting will lead to heightened fear 
and lower exploration; but novelty in a setting to which an 
animal is adapted produces lowered fear and increased 
exploration. Similarly, the degree of novelty encountered 
is relevant, with small changes leading to exploration and 
large ones producing heightened "fear" (Hinde, 1970, 
p. 354).

Certain researchers stress the nature of extero
ceptive stimulation involved in a novel setting as being 
the primary predictor of exploratory activity (Zimbardo and 
Montgomery5 1957; Reid ̂ Gill9 and Porter, 1968) » Others 
feel that rearing conditions should be stressed9 and that 
permanent changes in intellectual or emotional capacities 
can be traced to these variables (Levine et al,, 1967; Ward 
and Gerall5 1968)* Still others prefer to take account of
both rearing antecedents and t estr-s it national attributes 
(Archer5 1969; Denenberg, 1964; Hinde, 1970; Moyer and 
Korn, 1965)o
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It appears wiser^ given the current confused status 

of theory regarding rat development and behavior 9 to 
approach the novelty variable strictly in terms of its 
presumed function of increasing "exploratory" behavior«,
This circumvents problems encountered when attempting to 
'deal with "internal states purported to be competing some
where within the organism* One does not have to speculate 
concerning such issues as the nature of curiosity and fear 
(Davitz and Mason 9 1955) ̂ or of exploration versus affilia
tion (Eckman et al*9 1969)5 or whether these involve primary 
drive states as opposed to learned motives (Latane et al*9 
1970).

The major findings of the present study can be 
dealt with in terms of the nature of rearing conditions 9 
stimulus novelty aspects of testing9 and the function of 
adaptation to the testing environment*

Isolates and to some extent, the Mother-only Ss, 
could be construed as showing less active exploratory 
locomotion than either the Peer-only or Control animals, 
when tested individually during Phases I and II * Ps and 
Cs encountered a much more novel setting, because the 
field, containing no other animals, constituted a very new 
setting relative to their rearing situations * In this 
sense also, the field represented a less novel environment 
for Is particularly * Assuming further that the novel 
aspects tended to lessen over trials during the first two
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phases (adaptation)9 the introduction of another animal for 
Peer-pair testing represented a larger relative increase in 
novelty for the Isolateso Thus. 9 increased exploratory 
activity for. this group would entail heightened "social 
initiatory" responses toward the novel animals paired with 
^ihem e ^̂ This would not he the case for Controls and Peer- 
only Ss„

All of the above represents post hoc guesswork and 
ideally would require systematic experimental replication* 
The researcher strongly feels that this domain of research 
could benefit from a more rigorous operational approach 
toward systematically defining and controlling rearing 
variables * In addition 9 it would be refreshing to find 
fewer investigations designed to support the existence of 
presumed internal capacities, drive states, and humanoid 
qualities in rats *
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Table 6 . Table of Group Means: Adaptati on Measures

Variable Groups I
Tri

II
als

III IV Grand X
Total X n = 4 51.25 39.75 28.25 38.25
Squares M n = 3 70 .do 51.00 4o .66 49.66 58.84

P n = 4 69.50 75.00 74.00 75.00
C n = 4 70.50 6l .50 72.75 74.50

Running I 1.00 3 .00 3.25 3.50
(frequency) M .33 3 .66 2.66 5 «66 4.74P 2.00 7.00 11.25 8.50

C 3.00 7.25 6.25 7.75
Grooming I 16.25 25.25 24.00 18.75(duration: M 1.00 16.66 17.66 6.33 13.37secs ) P 6 .,50 8.30 19.75 16.25C 9.50 8.25 8.75 10.75
Freeze I 3.25 12.50 25.50 16.00
(duration: M .00 12.66 41.33 39.33 14.54
secs) P .75 4.50 14.25 12.00

C .25 15.50 13.25 21.75
Climbing I 24.00 17.25 13.25 17.00
(duration: M 4i .,66 27.66 14.00 31.00 23.54
secs) P 22,25 28.75 15.00 13.00

C 33.75 26.50 23.25 28.50
Sniff Walls I 26.75 29.50 25.25 23.00
(duration: M 24.33 26 .66 28.00 . 25.33 23.68
secs) P 17.75 24.50 22.50 18.50

C 16.50 22.25 26.50 22.00
Sniff Air I 14.25 27.50 28.00 23.75(duration: M 4.00 18.00 17.33 10.66 16.93secs ) P 7.75 16 .00 22.75 19.25C 11.50 19.75 15.00 15.50
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Table 7 ® Table of Group Means: Stimulus-Choice Measures

Variable Groups
Trials 

I II Grand X
Total Squares I n = 4 27-25 4i . 25M n = 3 33 «00 4i .00 43. 4o

P n = 4 45.25 58.75C n = 4 34.00 66.75
Time Spent in
Stimulus Areas:
(seconds)
Novel I 45.50 18.75M 65.33 23.00 35.60

P 56.25 18.25C 37.25 20.50
Familiar I 5.50 66.25M 10.66 75.33 32.71

P 19.00 49.250 4.75 31.00
Empty Mesh I 45.00 34.50

M 17.33 4o .00 32.66
P 13.25 55.25C 23.25 32.75

Empty Corner I 52.25 22.25
M 53.33 6.'3 3 31.61
P 31.00 3.25C 58.75 25.75

Grooming I 21 .00 21.50
(duration: secs) M 22 .'66 23.00 17.89P 15.75 9 .00

C 15.50 14.75
Freeze I 25.00 16.50
(duration: secs) M 21 ,00 12.00 17.77P 13.25 8.00

C 28.25 18.25
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Climbing 
(duration)

Sniff At 
(duration)

Tab1e 7 •--Continued

I 32.75 22.50
M 45.33 33*66 31*52
P 37*25 44.25
c 23.25 13*25
I 28.25 32.50
M 21.66 32.33 28.90
p ' 25.75 29.00
c 25.75 36.00
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Table 8. Table of Group Means: Peer -Pair Measures

Trials
Variable Groups I II Grand X

Self-groom X n = 4 3 .00 6.75(duration: secs) M n = 3 11.33 11.66 8.56
P n = 3 12.00 7.33C n = 4 7.25 9.25

Freeze I 3.25 4,00
(duration: secs) M 6.00 7.00 3.74

P 2.00 .00
C 1.50 6.25

Climbing I 7.00 6 .25(duration: secs) M 9.33 21.66 H »£- H

P 16.33 28.00
C 18.75 24.00

Chas e I 8.00 4.75(frequency) M 2.00 4.66 3.49P 2.66 .66
C 1.50 3.75

Flee I 1.00 1.00
(frequency) M 1.00 .00 2.50

P 3.66 2.66
C 6.75 4.00

Sniff Rear I 19.50 16.50
(frequency) M 11.00 16.33 12.41

P 13.00 10.00
C 5.50 7.50

Mount I 2.00 1.00
(frequency) M ^00 .66 2.00

P .00 .66
C .00 .00
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Table 8.— Continued

Wrestle + Crawl I 12.50 15.00
0/U M 13 "00 4.33 9.78
(frequency) P 7-00 8.00

C 11.00 7.50
Wrestle + Crawl I 24.00 25.00
0/U + Sniff Side M 19-33 23.00 19.95(frequency) P 18.00 11.33C 18.50 20.50
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