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ABSTRACT

. Two female and three male infant squirrel monkeys

(Saimiri sciureus) were separated from their mothers at a

mean age bf 169 days. All had been reared from birth in a
large communal cage. The experiment consisted of three
five-day periods: (1) preseparation baseline, (2) separa-
tion,.and (3) reunion.- Throughoﬁt.the experiment, each in-
fant was observed for teh minutes ?er day. Frequency and
dur;tion measures were recorded for activity play, locomo-
tion, object manipulation and disturbance. Social behaviors
recorded were contact play, mixed play, competition play,
sex play, affiliatioﬁ, display and aggression.

The most noticeablerchange during separétion was in
the depression of activity play, contact play, mixed;play,
object maﬁipulation and sex play. Affiliative behaviors,
viz., approach and huddling, increased during separation,
“as did locomotion. | |

After reunion, locomotion and affiliaﬁionvreturned
to baseline levels, while contactrplay; mixed play, and ob-
jeét manipulation remained depressed. When compared to pre-—
. separation levels, the time spent by the infants on their
, mOthers-increaséd) while'the'timé spent off their mothers -~ -
~.and at other levels of the>cage qécréaséd, |

S vii



INTRODUCTION

Systematic investigations of the effects of mother-
infant separation in non-human primates begaﬁ Only'ten yvears
ago. All of the experiments conducted so far, excéptlone
(Kaplan, 1970), havebemployed 01d World monkeys, specifical-

iy, rhesus} pigtail and bonnet macaques (Macaca mulatta, M.

“nemestrina, and M. radiata, respectively); Kaplan used

squirrel monkeys, (Saimiri sciureus).

‘Despite the variety of separation‘techniques used,
ﬁhere is considefable cohsistency in-the results of the
'separation experimentsiwith rhesus mdnkeys; Stuaies per- -
formed by Seay; Hanéen and Harlow (1962), Seayvénd Harlow
(1965), Spencer-Booth and Hinde (1967, 197la, 1971b), and
‘Hinde and Spencer-Booth (1971) have revealed a cluster of
behavioral chaﬁges shdwn by rhesus monkey infants following
separation from,'and'Subsequeht reunion'with,‘their mothers.

During periods of separation from their mothers, infant

‘rhesué monkeys increased distress calling»and crying and'de->.

creased locomotion and social play. Reunion with their.

mothers produced initial increases in close contact with
their mothers compared to preseparation baseline levels.
Recovery of social play and- locomotion usually followed

within a few days after reunion.

1
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Comparative studies of maternal separation effects
on group living pigtail and bonnet monkey infants (Kaufman
and Rosenblum, 1967, 1969) revealed marked interspecies dif-
. ferences. When their ﬁothers were removed from the group,
pigtail monkey infants demonstrated depressién of play and
locomotor activity, similar to rhesus monkeys, while bonnet
monkey infénts' behavior remained unchanged.

In’Kaplan;s (1970) experiment, individually houséd
squirrel monkey mothgr—infant dyvads were separated forfseven
days and then re~united. During sepafation, the infants‘
vocalizedimore than they had'beﬁore;éeparation, but their
locomotion levels rgmained-unchangedor Following reunioh
with théir-mothers, the infants' vocalizations returned to
preseparatibn levels and locomotion decreased as a result of
the infants spending more time.on their mothers than they
had before>separation. | |

| The experiments discussed above strongly suggést
that the .effects of maternal separation on infants' behavior
_differ substantially acrossiprimafe species. 'As,Roseﬂblum
and Kaufman (1968) have indicated, Seﬁaration studies are
valuéble_in.comparing the_relafive influences of mother and
groﬁp upon the social deVeiopment of young primates. Infant,:
pigtail monkeys receive early social influence almosﬁ-eXdlu—
'siVely»from_their'mothéré; whereas bOnﬁet>monkey infaﬁtsvref

ceive a large amount of -early social experience. from other



3,
adult and juvenile’members of their primary group (the group
in which they are reared).

The present experimenf was designed to investigate
maternal separation in squirrel monkeys raised in a group.
Kaplan's (1970) subjects were squirrel monke?s whose early
social experienées came solely from their mothers. Further,
his separation procedure involved social isolation in addi-
tioh_to»maternal separation; the infants were housed singly

during separation.



METHOD

Subjects

The subjects for this experiment were three male

and two female equirrel monkey infants (Saimiri sciureus)
reered from birth with their moﬁhers, in a communal cage
within the laboratory. The subjects were not handled ox
otherwise disturbed until separation from their mothers°
The meen age of the subjects at separation was 169 days

(range = 153-186 days).

Apparatus

The caée in which the eXperiment'was conducted and
~in which the subjects were reared from birth measured two
meters on each edge. Three shelves attached'step—wise to
the back of the cage, two perches and one swing furnished
the Cage, The room“in whichﬁﬁhe cage was' located was sepa-
-rated from the“main'laboratory squirrel-mOnkey colony.
. Piastic toys-(e,g,,.smail-airplanes,_bails and blocks) were
. provided for the 'subjects° |

The date,recording apparatus consisted of‘key oper-
_ated'freQuency andﬁduration‘countersiand four'foot—OPerated_
" electric timerso_eThese deviceSVWere lOCated on an elevated

platform placed-three,feet in front of the cage.

4



Procedﬁré
Care and Maintenance of the Subjects
- The subjects and their,motheré were fed twice daily, 
once at 0700 by the laboratory staff, and againrat'l600 by
“the experimenter. Ambient température was méintained at ap-
.proximately 31° C., and relative humidity at 55—60%. The
normal 12 hour light-dark cycle, frbm 0700-~1900 was main-

tained throughout the experiment.

Experimental Treatment.

A Preseparatioh. In order to eétablish baseline lev—'
els for the behaviois measured, data were colleqted for five
days prior to‘thelmothers' removal from the cage. Dufing
this period, the only change in the subjects’ daily routine
was»the,experimenter's-presence-for data collection.

—'Separation° Oh the day of separation, the subjects'

‘mothers were fed sugar cubes Containing 4 mg. of Sernylan
(Phencyélidine hydrOchioride),_an immébilizer;'in order to

" reduce the effects of the separation procedure to the mothers,
infants and experimenter. This'endeavor was only partially
successful since only two of the five mothers ingested enough
of the~drugqed sugar cube to produce the desired reduced
,fespohsiveness, Sepération of the other three mothers from
their_infants'résulted-in ﬁore resistance than obtained from
thé_other-two, Separation'Was perfbrmed'at 1000 hr, Qn'thé

sixth day of the eXperiment, and was carried out by removing
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all mothers from the group cage simuitaneously and placing
theﬁ in another gfoup_cage in a separéte room. Data werxre
1 collécﬁed oh the day of separatién in the same manner as

during preseparation. The infants‘were separated from their
mothers for five days. |

Reunion. At 1000 hr. on the day of reunion (day
"eleven of the experiment), all mothers were simultaneously
replaced in’the group.cage containing their infants. Obser-—
vations on this day and on the remaining days were conductéd

"as they had been previously.

Behavioral Observations. Observation periodé always
began promptly at 1500 Hr. and lasted for 50 miﬁutes. Each
subject was observed on each day of the experiment dﬁring'a
ﬁenemiﬁute scoring peribd. The order of éesting for each |
 -subject was randomized across days.

| Absolute freQuencies.and durations of infant non-
social and infant-infant social behaviors were recorded dur-
 .ihg_all phases of the*ekperiment,,

Ihfant-non~sbcial behaviors measﬁred; together with
their defining criteria were: | o

Activity play - v1gorous locomoﬁlon, swinging
or Jjumping, either singly or

in comblnatlon°

Locomotion - movement of a distance greater
o than one body length.

Object direct -~ visual (within approx1mately three
inches) or tactual exploration, or.
play -directed toward any part of
the cage or objects placed within.



Infant-infant social behaviors measured were:

Contact play
Mixed play

Competition

Sex play

Affiliationv‘

Display

Aggression

-+ Disturbance

initiation or reception of
wrestling and/or play fighting.

initiation ox reCeption of play
involving predominately chasing.

initiation or reception of an

attempt to take away toys or

other objects from or by another
infant.

Initiation or reception of mount-
ing, with or without thrusting.
initiation or reception of ap-
proach . or huddling.

initiation (at any distance from
another infant), or reception

"(from within 15 cm.), of hind

limb abduction, with or without
vocalization.

subject bites or is bitten by

- another infant so as to elicit
- avoidance, distress vocalization

or retaliatory action.

crying or shrieking for any rea-
son, observed or not.

During preseparation and reunion, separate durations.

were recorded for the time spent by the infants on their

mothers, off their mothers and at the>same level of the

cage, and off their mothers and at another level of,the

cage. Level was defined as vertical Separatibn-greater than

30 centimeters.



Statistical Analysis of Results
Unweighted means analyses of variance’(Winet, 1971)

were used to analyze mean durations of infant non-social
and infant-infant social behaviors as a function of sex and
separation. Subsequent comparisons of the mean scores oOb-
tained from the three experimental periods were made using
Scheffé's (1953) multiple comparisons method. bAs suggested
by scheffe, dlfferences between means were con81dered reli-
eble if ®“«.10. In addition to comparisons among the pre~
separation, separation:and reunioﬁ periods as a - whole,
comparisons were made between the last day of separation and
the'laSt day of reunion. These eomparisons were made for
those behaviors which showed reliable changes between any
two experimental periods te discover whether thete were-aﬁy
trends toward recovery across days in any of the experimen-
‘tal periods. Slnce the dlstrlbutlons of last days dlffer—.
‘ences deviated from normal, the Wilcoxon Slgned Ranks Test
(Wilcoxon and Wilcox, 1964) was used:for the analyses of
differences between mean scores for the laSt‘days’ compari-
sons. With n =5 differences between paired ebservations,
s.one odd—s1gned dlfference has a probablllty of ‘occurrence of
less than .05 (one~ talled), provided - that the odd—51gned
'-:differehee has‘the.loweSt{absolute Value of all differences.
; Cemparisons between'preseperation and reunion.in the meah
aﬁeunt of time spent by-the infants on their mothers, off

off their mothers at the same level of the_cage,‘and’off



their mothers at other levels of the cage were also made

using the Wilcoxon Signed Ranks Test.



RESULTS

-Figure 1 illustrates changes in the nonsocial be-
,haviors:ééored during'separation and after reunion. During
the separation period, activity play decreased (p< .10).
After reunion, the figure indicates a nonsignificant in-
creasé; compared to separation. Objeét manipulation also
decreased during separation (p < .10) and remained depressed
after maternal reunion (p < .10). 'Locombtion increased dur-
~ing separation (p <.0l), and after reunion returned to baseQ
line levels (p< .01l). Analysis of wvariance summary'tables
for non-social, infant—infaht social behaviors are presented
in Appendix B.

Changes in:social‘behaviors during separation and
after’reunion’a?e'illustratéd.by Figure 2. During separa- B
‘tion, reliable decreases were obServed:in»¢ontact play
(p‘<,01); mixed play (p< .05) and sex play (p< .10). After'
maternal reunion,‘contact.play‘and nixed play increased from
the levels ébserved during sepération-(p~<.01; p< fl0, re-_,f
'spectively), but‘were still depressed when'comparedito pre-
~Sepafation levels (p-(JOl, p <.05, réépectively).rAContact
play ‘also showed a reliable interaction between-éex and
-”separatién (p<<,025); FemaleS'showed more contact play'than
males during preseparation. (p < .05) but‘no post  separation ‘

10
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13
or bést reunion differences. Infant—infant affiliative be-
haviors, viz., approach and huddling, increased during sep-
arati@n (p <.05), and then returned to preseparation base-
line levels after reunion (p <.05). Competition play,
display, aggression and disturbance>Kcrying, shrieking) did
not change reliably du;ing the gxperiméntal periods (see
Appendix A, Table 1, for a table of mean scores and subse-
guent comParisoﬁs).» A comparison between the last day of
preseparation and the first déy of separation for duration
‘of crying revealed a reliable increase (p <..05)° A compari—.
~son between the first day of separation and the last day of
separation for duration of crying showed a reliable decrease
(p €.05), indicating recovery of this behavior during sepa—’”
. ration (Appendix A, Table 2). |

Comparisohsrbetween the iast day'of preseparation
and the last day of sepération, and between the last day of'
.separation:and the last day of reunion weré made in.o:der,
.tQ ascertain Whether'there were ahyvtrends ﬁoward recovery{>'
in éither separation or reunion periods. These last day
'comparisonsvwére made for activity play, sex play, locomoff-

tion, contact ?lay, mixed play) affiliation and object maniF
'Pulation;v Thé’only”behaviérAWhich showea‘aVreliable trend
- toward recovery after reunion, was chtactiplay (p< .05)
© (Appendix A, Table 3).
The-difference in the inf_énts'-beha-'\.fiorf_toward.theuir-j

mothers immediately after reunion, compared"to the last day .
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. of preseparétién was striking. 'FiguerB illustrates compari;--f
) sonslof‘mean durations éer obsérvationrsession of the loca-
tion of thé'infanté relaﬁive to theirAmotherslduringgpré—v-
rseparatiOﬁfand'reunion¢ The.inéreaseiin time speﬁt on the
mothers (é<<.05) énd'thé concémitént:decreaseé‘in timg‘spent
off the mothers at the same level (n;é,) and other levels.of
the cage (p,{.OS)'is largely aécounﬁed for by the infants'
béhavior.on the day of reunion and on the day after reunion.
 dn'theseitwo'days,‘all inféntsrspent at least half of the
obsérvatiOn seséion_on fheir motheré.v On the last day of
preseparation, none of the infants was seén on its mother.
During the last three observation sessions after reunion,

all of the infants:began to épénd.mpfe time off ﬁheir mothers,
and during the fifth observation session.af£er reunion, none

of the infants.was observed on ité mother.
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on their Mothers, off their Mothers at the same Level of the Cage and off
their Mothers at other Levels of the Cage.
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DISCUSSION

For the infants in Ehis experiment, the removal of
mother had pfonouncéd effects, most of Which persisted
through the period of separation and even after reunion with
- their mothers. The virtual disappearance of active sociél
behaviors, contact play, sex play, and mixed play after sep-
aration is consisﬁent with results obtained in the infant .
rhesus and pigtail monkey studies cited a'bove° However, the
depression characteristic of rheéus and pigtail'infants dur-
ing periods of maternal separation was not observed in this
'experiment, A cénsistenﬁ result during sepération fof all
of the present subjects was the increase in locomotion,
 stereotyped pacing, combined with crying for the first two
days after separation, which persisted throughout the sepaQ
ration periodar This latter‘result; combined with the ob-
served increased»social'huddling is not consistent with,ﬁhe
pattern of depression observed-in'rheéus and pigtail macaquesg':

~As Rosenblum and Kaufman (1968) have indicated, sep--
atation'studies‘prévidé an informative way of distinguishing
maternal inflgencevfrbm that provided by the group.with
' which the infant is réared upon the'sociai development,OE
the infant. Young bonnet mdhkeys separated from‘their moth—
ers, but nét fromftheir-priﬁary groﬁp;'shoﬁivirtﬁally»ho

16
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disturbance following an initial short period bf agitation.
Bonnet monkey mothers do not interfere with their infants'
ventures, nor with approaches to their infants by other mem-
" bers of the group as do pigtail monkey mothers (Rosénblum |
and Kaufman, 1967)° Thus for bonnet monkeyrinfants, group
companions provide much of their early social experience and
are as functional in providing cues for organized sociél ana
nonsocial behavior as is the mother for pigtéil monkey infants.
Further, attachment to primary groups has been shown to be |
as specific as attachment to a specific mother. Kaufman and
Rosénblum (1969) reported that an infant bonnet monkey,sep—
arated from its mother and.placed in a strange group was
attacked as severely as an infant pigtail monkey given the
same-tréatment,

Spencer-éoOth and Hinde (1971a) reﬁorted thét»during
separation, some but not all of their ihfaﬁt rhesus monkeys
soﬁght out group companions. They noted that these subjects
showed mofe locomotion and less distress calling during sep-
aration than,fhose subjects.Which‘did not go to group-com;
panions. However, they‘indicatea that the antecedent
condition for seeking companionship. from other members of
the g#dup appeared to be the'higher activity levéls.demon—
strated by theseé sﬁbjects dufing preseparation rather than
- ihteractions.with;groupfmembers'prior to maternal sepération;
A frequently cited thedretical-base for separa£ion_

. studies is that of Bowlby (1961); According to Bowlby,
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separation of an infant from its mother activates three
'stages of organized and innate patterns of behavior, pPro-
test, despair and detachment. Protest is defined és an
increase in crying and activity immediately following sepa-
ration, despair follows protest and is defined as lethargy
and general depression. Detachment occurs when thevinfént
has finally éccepted the permanence of the loss of its
mother and is manifested in the delay and/or resistance
with which some human infants re—establish maternal contact.
In fhe pfesent experiment, askin several other non-human |
“ primate separation experiments, no detachment occurred; the
infantéiweﬁt to their mothers immediatély,upon reunion. In
experiments with rhesus and pigtail monkey infants, both
protest and despair‘patterns occurred, whefeas, in studies .
with bonnet monkey infants'and’squirrel monkey infants, in-
cluding the éresent one;_despair pattérns,did not occur.

- It appears that the major difficulty in testing
" Bowlby's theory with non—hﬁman private experimehts is the
focusing,upon‘the'mofher,és the object of'priméry aétach—
| ment. To be sure, in many species, the mother does indeéd
prQVide most of the social input for infants. - However, at
ieast in bonnet ménkéys kRosénblum and Kaufmah,jl967) and
 Squirrel monkeys (Roséﬁblum,'l968; inMond, 1968); neonates
"attract-a good aealfof.attention from other members of the
| group, and much of fhis attention is not prevented by the

mother as it is in pigtail mbnkeys (Rosenblum and Kaufman,
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1967) . Aunt-infant behaviors‘in squirrel monkeys have efteh
been observed in this laboratory° Further, equirrel monkey
and-bohnet monkey mothers are not as restrictive ih allowing
their infants to move about in the group as are pigtail mon-
key mothers (Rosenblum, 19685°

An alternate theoretical base for separation experi-
ments is the theory pro?osed by Cairns (1966) . Cairhs‘ pPro-
posed that ". . - mammalian attachment behavior is determined
by: (a) the length ef association with an objeet ih a given"
context, and (b) the relative cue weight of the iject."
When the salient cue or any subset thereof is removed from
the infant, a significant disruption of ongoing behavior is
predicted. The amount and duration of theedisruption is
presumed to be a function of the stimulus weight of the cue
(er'subset), and the number of response systemS'that‘have
been conditioned to it. The advantage of Cairne‘ theoryvis
that it takes into account the entire milieu in Whlch the
organism. is reared, and thus makes: lt possrble, through sep—
aration Studies;_to assess the relatlve salience to the in-
fant of each part of the environment. |

In conclusion; it follows’from the argument'abdve,
,that pigtail and ‘perhaps rhesus monkey mothers constitute a
more sallent cluster of cues to thelr 1nfants since maternal
7separatlon brings about»severe behavioral disruption ;n

 these species. Bonnet monkey primary groups provide moSt of
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‘the salient cues to infants of that species and for squirrel
monkeys it appears that a similar rearing condition is in-

volved.



APPENDIX A

TABLES OF MEAN DURATIONS FOR
COMBINED DAYS AND SELECTED DAYS

21



TABLE A-1

MEAN DURATION (IN SECONDS) PER OBSERVATION
SESSION OF SCORED BEHAVIORS

Post-Hoc Comparisons,

Pre~Separation Separation Reunion Combined Means
M F Comb. M F Comb. M F Comb. P~S S-R P-R
Activity : ’ . ) : o , : B .
Play 37.33 1 23.75 31.90 1.00 3.50 2.00- 8.07 14.05 - 10.46 .10 ) - N.s. N.S.
Locomotion 99.00 52.20 80.30 148.80 292.92 206.46 47.50 84.90 62.48 o1 71 .01 N.S.
Contact R _ ‘
Play 11.27 33.30 20.08 0.94 1.20 1.04 5.90 7.70 6.62 .01 & .01 .01
Mixed a
_ Play 13.77 25.05- 18.28 0.0 0.0 0.0 3.80 1.60 2.92 -05 _¢ .10 .05
Competitivé ) :
- Play 11.67 20.04 15.16 21.20 7.20 15.60 ~ 7.90 10.20 8.82 N.S. N.S. N.S.
Sex . _ - o
Play . 5.34 13.80 8.72 1.30 0.30 .82 0.0 2.30 0.92 .10 0 w.s. N.S.
Affiliate . 11.14 21.60 15.32 150.87 76.1 120.96 11.80 16.75 13.78 . .05 1 .05 N.S.
Display - 1.53 0.0 0.92 0.30 0.0 0.18 2.43 2.25 2.36 N.S. N.S. N.S.
‘ Aggression 0.33 2.40 1.16 4.10 3.95 3.96 0.90° 0.35 0.50 N.S. .10 N.s.
Disturbance 3.57 0.0 2.14 14.07 . 53.00 29.64 +1.60 3.40 2.32 N.S. N.S. N.S.
Object 178.50°224.85 197;04 123.79 72.9 103.43 88.40 107.30 95.98 .10 4 N.s. .10
Manipulation . : ' - A )
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TABLE A-2

MEAN DURATION OF'CRYING IN SECONDS FOR EACH SUBJECT
FOR SELECTED DAYS OF THE EXPERIMENT

Subjéct Pre-Separation Sepération BT . Reunion o
o Last Day First Day Last Day First Day Last Day
1 0 0 2 64 0
2 o o - 211 _ 0 ' : 0 0
--3A 0 © 412 45 0 0
5 0 47 0 0 0

6 9 . 114 6 0 0




MEAN DURATION OF SELECTED BEHAVIORS ON THE LAST DAY

TABLE A~3

OF PRESEPARATION, SEPARATION AND REUNION

. Activity Contact Mixed Sex Object
Subject _ Play ~ Locomotion Play Play Play Affiliation Manipulatiodn
' . .P S R - P S R P S+ R P S R P S R P S R P S R
o1 22 0 19 90 1028 250 190 0 39 159 0 3 0 00 13 37 9 419 85 297
2 F 196 0 0 174 16 . 130 6 0 0 8 0 O 9 00 9 70 4 587 .0 243
3 ., 47 527 26 180 1066 199 118 0. 16 105 0 O 3 00 56 8 27 367 12 80
5. 8 0 8 118.»,111“138 ", 33 0 8 .0 0 4 40 15 0 +¢89 78 . 37 - 498 663 238
6 . 175 . 2 10 121 2 32 84 030 32 0 16 15 . 155 174 468

159

206

155

366

- Be



APPENDIX B

ANALYSIS OF VARIANCE SUMMARY
TABLES FOR THE BEHAVIORS SCORED

RS
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. TABLE B-1

ANALYSTIS OF VARIANCE SUMMARY TABLE

- FOR MEAN DURATION OF ACTIVITY PLAY

Source df o VSS‘ MS F P

Between 4

Sex L 10.42 10.42 <1

Error 3 . 729.73 243.25

Within 10

Treatment 2 2011.85 -~ 1005.92 4.0 <1
| Treatment

Sex 2 108.88 - 54.44 <,l

Error 6 - 1511,95 -252.0

" Total 14




TABLE B-2 -
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ANALYSIS OF VARIANCE SUMMARY TABLE
FOR MEAN DURATION OF LOCOMOTION

- Source df SS MS - F P
‘ Between 4
- sex 1 9257.64  7257.64 3.65 < .2
Error 3 1 5967.15  1789.06
‘Within 10
Treatment 2 i72164,68 '36082.04  34.13 < .001
Treatment 2 21966.92  10983.46 10.39-7,< .025
S};x '
~'_Err5r 6 6344 .34 >,1057i39
Total 14
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TABLE B-3

ANALYSIS OF VARIANCE SUMMARY TABLE

Source - at - 88 MS F P
Between . _4

Sex | 1 232.13 . 232.13  5.92 <.l
Error 3 117.63 S39.21

Within 10

Treatment C2 A1156.32 | 578.16 31.74 < .001
| Treatment < 2 - | C3s54.24 177.12 .'9.73 < .025

Sixr | |
Error 6  109.3 - 18.22

Total . 14




. TABLE B-4

ANALYSIS OF VARIANCE SUMMARY TABLE,
FOR MEAN DURATION OF MIXED PLAY

.29

Source af SS MS P
Between 4 \

Sex 1 33.48 33.48 <1

Error 3 489.68 - 163.23

Within 10

Treatment 2 - 1057.18 .528.59  6.68 < .05
Treatment 2 131.5'5 65.79 <1

S>e(x - |

’Err’or 6 475.02 79.17
rotal 14
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TABLE B-5

ANALYSIS OF VARIANCE SUMMARY TABLE
FOR MEAN DURATION OF SEX PLAY

Source df - o B85 : “MS B P
“Bet‘ween 4
‘Sex 1 _ - 55.32 55'.,32‘ : N.S.
Error 3 83.37 2'}.79
wiﬁhin 10
Treatment 2 236169  118.35 5.3 < .05
Treatment 2 38.12 19,06 <
sex
Error 6 134.13 - 22.36
Total 14




TABLE B-6

ANALYSIS OF VARIANCE SUMMARY TABLE
FOR MEAN DURATION OF AFFILIATION

31

source af sS - MS : F~‘ p
Between 4
Sex 1 1406.67 1406.67 < 1
BError 3 4261.45 1420.49
Withi‘n 10
Treatment - 2 130845.33  15422.67  5.67 .05
Treatment 2 5462.72 2731.36 N.S.
'Sﬁx |
Error | 6 16321.02 2720.17
Total 14




TABLE B-~7

ANALYSIS OF VARIANCE SUMMARY TABLE
FOR MEAN DURATION OF OBJECT MANIPULATION

32

ar -

Source S5 - MS F P

Bétween 4

Sex 1 82.49. .82.49 <1

Error 3 19395.07 6465.07

Within 10

Treatment 2 34331.14  17165.57 4.35 £ .1

Treatment 2 6031.92  3015.96 2.04 < .2
'S}ecx |

Error 6 23693.38 3948.9

Total 14 |
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