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SUMMARY

This paper it a preliminary ceport of the first few months of & study of inleacy
ind cutly chiihood in hunter—gathecer -people in north-western Botswana.

Neonatal neflexes, developmental tesls and direct observation of mother and .
buby arc uscd to give & detailed pictuee of Bushman infancy. The data pre

interpreted with the perspective provided by the theory of natural selection.

The paper describes birth, family planning and eugenics, the reflexive capacity
and feeding of the mewborn end early maternal behaviour and the clcumstances -
of the infant's Arst year of life. Specinl attention is paid 1o the development of :

the very intensc fear of strangers (both Bushman and European strangers) and
the very close attachment of child to mother sad the eventua] development of
Indcpendence, Some cross-cultural Comparisons both at the level of motor
patterns and higher levels are made. 1t is'argued that the role of suckling in the
developmeut of attachment should not be underemphasized, and that attachment
functions not only for protection from predators but also by ensuring exposure
and attention to adolt technology.

Introduction

Along the northern half of the border between Botswana and South West
Africa, extending cast and west for about 2 himdred miles and ranging
north into Asgols, lives a nomadic people most of whom hunt and gather
for a living, and have always done 50, They refer to themselves as * Zhun/
twasi’,t. which may be scnsibly glossed as ‘the real people” In recont

_years they have been the subject of meticulous and stimulating research in

social anthropology (Marshall, 1960, 1961, 1965) and of less intensive
rescarch in physical anthropology (Tobias, 1966) and health and nutrition
(Bronte-Slewart et al., 1960). o -

They live in an ecozone classed as semidesert, in villages or camps of
roughly thity people in which each nuclear family has its own small,”
temporary grass dwelling. Their subsistence ecology is compiex and flexible
in stratcgy and technique, but rheir technology, by Western standards, is
extremely simple. There is much inter-band varlation, but aversge dist
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1 In reccnt literature thoy are ususlly referred to-as 1XKong Bushmen, or

simply. !Kung. '
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consists of about half vegetable foods, They worry about meat and the
gamblz Involved in going after it, but vegetable foods are always available
within a [ew hiles’ walk, They arc nowhere near the edge of stacvation,
their diet is well balanced, and they have at Jeast as much leisure time as
the average middle-class American (Lee, 1968). Nevertheless, the natural
elenients and the vagarics of waler and food availability have a patent and
extensive influence over their lives.

The rescarch in inlancy and early childhood to be described is part of
a five-yesr multidisciplinary study of the Botswana part of the population
which extends previous research, emphasizing subsistence ecology (Lee,
1968), health and -nutrition (Trusswell and Hansen, 1968), population
genetics, demography, child training end archacology, The theoretical pere
spective of the project is that of the evolution of human behaviour and its
goal is the discovery of selective forces that may have acted during the
Pleistocene, and their possible efiect on behaviour evolution. .

The present rescarch in developmental cthology aims at a general
description of infancy and early childhood among the Zhun/twasi. The

- Decessarily small sample size makes it possible lo examine very diverse

aspects of early behaviour, the growth of primary attachment and separa-
tion, cognitive and motor development in the first eightecn months, and
the growth of peer-directed socinl behaviour during what corresponds ta
our American *pre-school period.” The methods used include cognitive
testing, simple experimentation, neuromotor assessment, physical measure-
ment and, most important, systematic and casual observation of mother— -~
Infent pairs and groups of 2- to 5-year-olds in their natural setting. Such
observation is easy and rewarding in a society in which cveryone is out-
doors most of the time and the inside of the small houses open and
sccessible. : : _ N
While many different theories have provoked the various aspects of the
resezrch, the theory we are using to make sense of them together is natural
selection. This perspective has organized -the research along two major
Ines of inqulry, First, what items and patterns of carly behaviour and
development can be said 10 be present in a sample of infants. very disparate
in cuiture, physical chamcteristics and subsistence ecology from the .one
In which they were flrst observed? The answers to this question will help

" 1o establish a species-specific ontogeny and early behaviour catalogue for

man, 5o that he can be assigned a place In a phylogeny of such catalogues.
Second, what is it ebout the hunting and gathering way of life, which
dominated more then 95% of our species® history, that has given the
obscrved developmental patternt and behaviours adaptive value? What
evidence can be fomd of sclective forces which may have acted on
maternal behaviour, infant behaviour and developmental patterns during
man’s Jong foraging experience during the Pleistocene?

The resnlts of the first few months of this research, reporied below, are
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-

. 2ained from our first cilorts to apply Instruncnts aed coder for assessing
bx.luvmur which were designed to describe infunts and children in Westem

[}

socicties. They deal only with the most coarsc similarities and differences.:

Except for the datn on fear of strangers, the descriptions are based on
observations of cight newborns, eighteen infants in the first year end a half,
and ten children between ages 1§ and 5, living in foor small villages dis-
tributed over abeut onc hundred miles.

Perinatal selective effects:
Birth, family planning, and eugenics *

Zhun ftwa women are remarkable for the equonimity and independence
‘with which they approach pregnancy and chikibirth, There is no medieal
supervision of prejmancy or delivery, and there are no midwives or other
expert native persons trditionally concerned with birth. A woman is very
much on her own. When the lirst uterine contractions begin, she simply
leaves the villagc alone or with one or more other women, The delivery
is completed in the bush a short distance away. If the infant lives, she
retams with jt to the village.

She may resumc her normal activities at once, or rest for a few days,
depending on_ her inclination and condition. There is no ritual lylng-ia
period before or after delivery. The infant is not put to the breast until the
. .colostrum has run out, and he may be nursod by another lactating woman
or simply wait for two or three days until his mother’s breasts engorge
with nilk.

The Zhun/iwasi believe that the foetus is formed by the unton of semen’

‘with menstrual biood, and they abstain from sexual Intercourse during
menstruation in an effort to avoid pregnancy, and also because It may

*make a maa sick . In addjtion to this enfortunate error, two successful

methods of populahon control have been reported by Zhum /twa Informagts,
. The first is post-partum abstention from sexual intercourss for periods
varying from two to fifteen months. Here also, the conscious effort to
avoid another pregnancy is supporied by the belicf that sexual relations
during this psriod are injurious to the man. -

The sccond method, which many Zhun/twasl report- o have’ been
pructised commonly until reccnt years, ls infanticide. This was accom-
plishcd by burial of the infant within seconds after birth, probably beforo
it breathed, Infants reporteéd to have been abandoned in this way include
~ those bom too soom after a sibling (provided the latter was still alive),
onc of a pair of twins, and certain instances of malpresentation and mal.
formation. such as brecch birth, or agenesis of limbs or ears,

* Ths statements in this section arc bnsed on casmal Interviewing of the
Zhun{twa adults undertaken in connéction with the present research. .
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" With the exception of the last-mentioncd use of infanticide, all these
population control measutes have the same rationale in the foli-view:
a womun cannol nurse more thun one infant at a time, and in order 10
grow. strong and- healthy an infant should nurse for at Ieast two o (hreo
years. A mother's only responsibility is to the infant alive and r-rowing.
and therefore births must be well spaced.

Anolher possible source of pressure for birth spacmg is that 2 woman
out gathering cannot routinely carry two infants in addition to sometimes
haif her own weight In bush foods, Therefore an infant should be able to
walk some distance without tiring or fussing before his mother bears
another child. As Bowlby citing personal communication from JI.. W.
Anderson has pointed out (Bowlby, 1969: 254-5), an apparcntly well-

coordinated 2-year-old can decline into neuromotor chaos as soon as - -

mother s up and moving. One Zhun/twa 3.year-old with a 3- month-old
brother pestered his mother and her gathering companions incessantly with
his bepging to be carried, One moming his mother decided to leave him at
the village with his father and grandfather and go gathering with the baby .
only. Befors she had walked a hundred yards his wailing brought her
back again, and she didn't go gathering that day.

In addition to thess deliberate efforts there is some evidence that Jactation
itself may reduce the likelihood of conception (Birdsell, 1968). Thus the
Zhun/twa prolongation of it for reasons of hcalth nnd gro“lh may in-
advertently help space births. :

The practice of abandoning breech presentations was eugenic in purpose.”
When we asked what would happen if such a baby were kept, one man
said, * People would talk about it and say it had no sense becausc jt was
born backwards . Research on infants delivered after a breech presentation
has demonstrated large departures from the ‘normal pattern in intcasity of
certain leg reflexes during the Arst ten days (Prcchtl 1961). Sequelac of
these gigns are as yct unknown, but breech birth is generally considered "
dangerous by obstetricians. According to a basic obstetries text, * In breech
delivery possible trauma Is fracture of the thigh, ruptured splecn or liver,
fracture of ribs, fracture of the humerus,, rupture of the cords of the
brachial plexus, as well as serious cercbral damage * (Rhodes, 1967: 228).

. Whether the Zhun ftwa belicef sbout breech presentations is a matter of
coincidence or of quasl-scientific tradition is open to speculation, but the
latter scems not beyond the capacities of people who have discovered the

 two genera of indigenous beetles that make eﬂcctlvc arrow poison. Mal

formed infants were abandoaed because they were * not good * and becauso
* people woukin't like them'. Zhun/twa informants say the pruclice of
Infanticide has died out as a result of the threats and ndvice of Bantu and
Europeans.

Norma) infants of either sex bom thirty months or more after thelr
siblings are as desired and precious to men and women as anything in
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' their lives. A new infant born at an opportune lime does not restrict 8

womun's hife, it expands it, drawing attention and help to her from every-
onc around. A woman of child-bearing age without an infant an her hip
or toddling behind her most of the time is an unusual and somchow

awkward sight. Barren women are profoundly sad and ill-adjusted, from

the Zhun/twa point of view as well as ours. They seem slways to be
looking for somcthing 10 do. :

The biological background of development
THE REFLEXIVY B CAPACITY OF THE NEWDORN

One aspect of the rescarch involves the administration of an instrument
for the nevrological assessment of newboms * (Prechil and Beinteina, 1964)
in connection with naturalistic observation and follow-up studies. To date,
examinations havc been inade of only eight newborns and observations of
three more, but it scems worthwhile to make some very general remarks
about this admiltedly tiny sample.

Of some [orty-five scomable responses in the examination, we have failed
to_elicit only two (biceps reflex and magnet response), and these are among
the most subtle and difficult to elicit in European newboms (Beintema,
1968). Two others (pupillary reflex and corncal reflex) have not becn
administered. All the remainipg responscs are present in form and degree
very reminiscent of infants we saw in Massachusctts and Holland. Specifi-
cally, the findings of Geber and Dean (1967, orig. 1957) for African
neonates in Uganda - absence of the Moro reflex after four days, absence

.of *snapback * in the nrms, absence of the *doll's eye reflex *, abscnce of

the stepping reficx, and extreme control of the head and spine in pulling
t sit, sitting and prone suspension — none of these depanures from the
European pattern has been observed in these few infants.

It Is our initinl impression, then, that they begin life with the sams
basic reflex repertoire as do their European counterparts,t Only a few

. items in this repertoirc have cvident survival value for European infants:

rooting, sucking and stripping actions of the mouth; staring, following and
blinking of the eyes; crying and ‘smillng” Naturalistic observatlons . of

Zsun/twa infants have begun to supgest poss:ble survival furictions of
other patterns, usually thought of simply as signs of an immaturs nervous
sysiem,

* I am grateful to Dr T. B. Brazelton, Dr B. Touwen and Dr Y. Akilyama for
familiarizing me with procedurcs for examining newboms, though my
impzrfections in applylng them are no fault of theirs.

t We have by no means ruled out the postibility of more subtle differences,
such as differences In octivity level, responss strength, muscle tonus, etc., and
we are examining these and similar variables as the sample expands.
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'For cxample, most newborns (Eest African, European, or Zhun/twa),
after the first few days, when placed in the prone position, exhibit some
eflort 1o lift ‘the head and move it from side to side, and show supportive
‘crawling * movemcnts in the legs. Most, also, when held jn the upright
position, will exhibit * placing* and * stepping’ responses to appropriate
stimulation of the feet (Beintema, 1968). Infanis supine in cribs have little
use for these patterns, except to enlighten neurclogists. Zhun/twa ncw-
borns, however, are carried in a sling which keeps them upright and pressed
against the mother’s side. No clothing separates the infant’s skin from his
mother's, and one typically sees slecping babies with faces prcsscd into
the mother's flesh; From time to time, either spontancously or in response
to postural changes of the mother, the newborn will press his ams against
her and twist his head from side to side, or, using his legs as well, 1wist
his entire body. These movements, the components of which appear to be
the same as the elicited movements mentioned above, may function to
reduce the necessity for the mother to readjust him, and may even prevent .
hin from smothering in her skin. :

Bowlby has remarked (discussion of Prechtl's paper in Foss, 1963) that,
in connection with the presumed late appearance of clinging in human

" infants (cf. Bowlby, 1969: 279), it would be interesting to observe an

infant rised by a mother who continuously wore a fur coat. While a study
of Eskimo infants would be more to the point, Zhun/twa infants fulfil
this condition to some extent by virtue of the mothers” beads. Almost all
Zhun/twn women wear many long sirands of small beads which are ideal
for grasping in the same way that hair is. Zhun/twa jnfants may be scen
on occasion to grasp and cling 1o these masses of beads for bricl periods,
and with one or both hands, from the first few days of life, usually during
a feed, While beads are the most common target for this behaviour at first,
infants also cling to clothing and to the skin of the brcasts, and lawer in
the first year these targets tnke precedence. '
1t 13 necessery to distinguish this behaviour from th¢ clinging of monkey
infants on scveral grounds. First, it occurs much Jess frcqucmly and for
much shorter periods of time. It never fumctions to support all of the
infant's weight, and it doesn't occur at all in transport contexis during-the
first few months. Its function in the carly months is probably only to
stabilize the hold of the infant’s mouth on the breast, thus reducing the

need for constant vigilancé on the part of the mother.

Some Jight may be thrown on the origin of this behaviour by the fact
that spontancous Moro reflexes during feeds sometimes terminate In one-
or two-handed gm:p!ng and clinging. and, also, that when a Moro occurs
during a one-handed cling, the extension-adduction phnse engages only.
the free amm, while the other continues to cling. This is in kecping with
the findings of recent electro-myographic research on the Moro reflex
(Precht], 1965; Prechtl and Lenard, 1968) demonstrating that if the infant
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is grasping with both hands at the onset of the reflex, only the flexion— -

,adduction phase occurs. These authors arguc that this finding retums the
“refiex to the phylegenetic siatus Moro originally assigned to it, that of a

vestige of the embracing reflex of infant monkeys — an abrupt, strong °

flexion-adduction of the imbs, and clinging elicited- by the mother's rising
aad walking off whils the infant is holding loosely onto her belly-fur. Qur
research suggests that Moro was wrong only in considering the reflex in
humans completely vestigial -

YEGETATIVE ACTIVITIES
*Demand * feeding in Ainerica means feeding the infant when he cries,
and this conception of it developed because crying is the only signal that
“can_be perccived at the distance mothers in western society often maintain
from their infants. Zhun/twa infinls arc cerlainly fed-when they cry, but
more often long before they cry. The mother, with the infant apainst her
skin, or in her.arnms, can literally feel his state changes. She makes every
effort to anticipate hunger. Waking up, moving, gurgling, the pucker face,
the slightest fret; a change in the sate of breathing - any of these may
result in nursing. No strict diaries have as yet been kept, but infants
through at least the first year are nursed many times a day (twice an hour
would be a conservative estimalte), for from.thirty seconds to ten minutes
each time. It would be most sensible to describe Zhun/twa infants as.
! continual fecders * (cf. Blurton Jones, Ch. 12). _

Maintenance of temperature and state is facilitated through skin-to-skin
contact with the mother’s body. Whenever it is ¢ool, or when there is a
brecze, mothers are very reluctant to break this contact. They arc also
tairly carcful about keeping infants cut of the sun for the first two or three
months, but since they are often in light shade, or part of the Infant’s
body is exposed to direct sun at times, there is no sunlight * deprivation ”.
Babies aslecp on the mother's side are constantly rocked by her walking
and by the movements of her ordinary activitics, When the baby Is small
enough his body is rocked by her very breathing

Elimination has no social consegucnces for Zhl.mltwn infants (though
it does for problem * bedwetters * in later childhood). Before he can crawl
easily the infant routincly urinates and defecates in someone's lap. Usually
he is not even moved until jt is finished, and it is cleaned up with no

comment whatever. Gradually, as he- acquires control and mobility, he is -

told to leave the house and, after he is walking wall, to lesve the village.
In many observed episodes no infant or child has ever been in the least
upsct in connection with climination (cxcept Infants In the first two or three
months upsct by the change in position required for cleaning), nor, for
that matter, has any adult,
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" The milieu of development in the first year

From the first weeks of lile Zhun/twa infants, when awake, are carried
not on the back, but on the hip or sidec in a sling contoured 1o support
the back, buttocks and thighs, leaving the head, erms and, in older infants,
the lower Jegs, free. The kind of support it gives is very much like that of
one device desipned to make reaching easier for young infants in an
expenmenlal situation (Bruner, 1268). In conmection with this posture, il
is worlh noting some remarks of Gesell and Amatruda conccening the
6-month-okl sitting up: ‘His eyes widen, pulse strengthens, breathing
quickens and he smiles when he ig translated from the supine horizontal to
is more than a postural triumph. It is
a widening of horizon, a new social orientation® (1947: 42). Zhun/twa
infants are held in this position virtually from birth. The horizontal is
glmost wmknown lo them during their waking life. From their position
on the mother’s hip they have available to them her entire social world,
the world of objects (particularly work in the mother's hands) and the
breast, and the mother has immediate easy access to the infant. When the
mother Is standing, the infant’s face is just at the eye-level of desperately
matcmal 10- to 12-year-old girls who frequently approach and initiate
briet, intense, face-to-face interactions, including mutual smiling and vocali-
ration, When not in the sling they are passed from hand to hand around
a fire for similar interactions with one adult or cbild alter another. They
arc kissed on their faces, bellics, genltals. sung to, bounced, eniertained,
encouraged, even addressed at length in conversational tones long before
they can understand words. Throughout the ﬁrst year there is rarely any
dearth of such attention and love.

Nor is access to the world of objects in any way. restricied, although
there are no infant toys. Infants are always swiping at, grasping and mani-

- pulating beads and other objects hanging around the mother's neck, or

playing with, or just staring fixedly at some object or work in the mother’s
hands. When they can sit alone and begin to crawl the cntire natural world
is open to them -sticks, grass, rocks, nutshells, insects, dung 2nd the
ubiquitous sand — and they exploit it just as Western infants use toys, with
the difference that pature never gets boring, and yet is somehow orderable.
Furtharmore, because all objects and work belonging to adults exist on the
ground, infants are never restrained from exploring them, or scparated
from them by tables, cupboards, or other barriers. Exploration is actively
encouraged by adults and such objects are often used to distract fretting
bables. They become regu!ar tn.rgcu for the phrase ‘look of that * by the
second week.

INFANT SIGNALLING_AND ADULT RESPONSES

Crying, the pucker face, and subcry vocalizations are the infant's most
powerful survival weapons. They appear on the first day of life and remain
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prontinent items in the bchaviour repertoire throughout early childhood. N

While sound spectrographic analysis might conceivably reveal differences
between Zhunfiwa infants’ and Western infants’ crying, the naked ear
-.does not. 3t is the same intensely unpleasant sound, the one one wants to
hear stopped immediately. The rhythmical cry and the pain cry, described
for infants in Boston (Wollf, 1969), are easily differentiated, the latter being
much longer for the first few cries, higher in pitch, and adhythmical. They
also produce different responses. While rhythmical erying in infants over
@ yuar.old produces no response in anyone but the mothar or carclaker,

vne vbserved instance of a' pain cry in & 4-year-old (the boy hid burned
himnsell) clicited oricntating reactions from everyone in the village and
approach responscs from a dozen adults. It is not the casc, however, as
Wolll found for Amecrican infants (1969), that mothers are very variable
in their responsiveness lo rhythmical erying, either in speed or style.
Zhun/twa mothers never ignore rhy(hmical crying during the fint year,
whereas Wollf's molliers often did, at least tempomrily. This s parily

because onc or more walls roulincly scparate infant and caretaker in -

Bostort, while here infants are never alone in a distant room. The crying
is much more disturbing to the carctaker and lo cveryone else, :
If the infant is with a caretaker other than the mother, the caretaker
will make a bricf attempt at quieting and then carry the infant to the
mother, Unless the infant is completely satiated the mother almost always
responds by trying to nurse him. Mothers never use objects other than the
.breast as pacificrs. Jf nursing is incffective or partially effective, rocking
end singing.are the next resporses, often with the Infant pressed, front-to-
front, against her chest and shoulder, Often the singing is done loudly into
his ear in an effort to drown out other stimulation. Sometimes, when he
irst begins to fret, she will say ‘Uhn-ubn, uhn-ubn' (mcsning ‘no ‘)
repeatedly and rhythmically, or 1alk Joudly but pleasantly into the infant’s
face in an effort to distract him. During the course of these efforts ghe will
wy nursing several times, and often the infant must be partially quieted
through rocking and singing before he will nurse. It he docs not quiet In 8
. fow seconds, she will rise and walk him while rocking, singing and nursing,

and maintain a distance of at least iwenty feet from the group she was

sitting with when the crying began.

' Some common causes ol crying are hunger, over-stimulation (inecluding
being played with too much), frustrution In pursuit of a goal and * wind *.
Sinoe infants are unclothed and soiling attended to immediately, wetness is
never a cause of crying. At about five months offering an Interesting object
emerges as an effective way to stop crying.

Smiling appears in the first few days of life, though not quite in ite
maturc form. But people recognize and respond to It as smiling, with
announcements to each other, laughing and increased social and physical
stimulation of the infant. By at least the second month people try
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repeatedly, with some success, to elicit sacial smiles by bouncing the infant
or stroking his checks with simultancous face-to-face interaction, Positive -
vocalizations are Ireated with similar, though not as intense, interest.

Th_e growth of mother-infant interaction

By (he time an Infant can crawl away from his mother (around 8 monihs)
end begin to explore the world alone, he has developed two important
_pultemns of socinl behaviour: first, a strong altachment lo his mother as a
specific person; second, an, at least incipient, fear of strangers. He is born
with tho basis of social behaviour. His crying dmws his mother to him
and produces responses In her that relieve his distress. His hunger and oral
reflexes. result in interaction with her breast, and his skin-to-skin contact
with her gives him warmth and tactijc comfort. His inlerest in complex,
changing, nolsy things makes him look at his mother's face. By smiling he
can make her smile and vocalize, or even make his surroundings cxplode
with human sounds. By dint of these powers he is a social animal at birth.
But he is not capable of attachment, which takes several months lo develop.
From the point of view of selection, attachment must be fully developed
hy the time independent locomotion begins, o that following and fight to
the mothier will develop simultancously with crawling and ~walking.' A
young child lost in the bush would be subject lo thirst, hunger, freczing
temperatures in winter, and the predation of leopards, lions, hycnas and
other camlvores, which even adults arc afraid of, Autachment is top
priority adaptive behavlour from the time the first exploratory crecp is
taken. By European standards, as indicated by all proximity-maintaining
behaviours, Zhun /twa infonts are strongly attached to their mothers, and
it may be this very attachment that makes possible the exploration of so
hostile an environment. : :

Considerable attention has been given In recenl years. lo describing the
behaviour patterns that make up attachment (Ainsworth, 1963; Bowlby,
1969). These pattemns, covering a broad span of levels of development and
levels of behaviour description, include the foliowing: . visual-postural
orientation; rooting and sucking: crying and stopping of crying; smiling.
non-cry vocalization; grasping and reaching: separalion anxiely; approach;
following greeting; climbing and exploring; burying of face; usc of the
mother as n base for exploration; flight to the mother; and clinging. When
these behaviours occur.more often in relation to the mother than anyone
else, attachment, by Alnsworth’s definitlon, has begun,

All these pattcrns havo becn obscrved in Zhun/twa jdfants during the
second’ half-year, But listing ali theso behaviours and giving them a Jabel
does not make an explanation of the growth of attachment. While Bowlby’s
(1969) * ethological * formulation — which greatly de-emphasizes the role of
faeding and reinforcement Jearning ~ is very helpful in terms of what to
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look for, it is somewhat confusing in terms of the ctiology of attachment .

Felaviowr, at least in Zhun/twa babics. This is probably because (in
abservuble, not theoretical, terms) nursing is a masifestly imporiant part
of their lives and of their relationship to their mothers, The frequency of
aursing and [rcedom of access to the breast from birth to weaning are
very high. The first instance of the use of the mother as a base for
exploration occurs when, by the second month, the infant stares st interest-
ing sights while rclaxed by suckling. At 5 months he may vocalize
continually while nursing and from time to time be answered by his
mother. By 8 or 9 nonths he beging to fondle the free breast while
nursing, and though this behaviour is persistent and not entirely gentle,
maost women in no way discourage it It continues until weaning, which,
il the mother does not conceive again, may be as. late as' 6 or 8 years.
Nursing is an cexpxrience engaging the whole body, assoclated with

‘extension-flzxion movements jn the legs and pelvis, moving skin-10-skin

contact with the mother, sometimes dramatic state changes, the pleasure

of sucking and the assuagancnt of hunger. As the infant passes through -

the second year, jt gradually becomes the one rcason for approaching the
mother’s body for which the approach is never refused, Finally, all attach-
ments of any kind between Zhun/twa edults involve continual giving and
receiving of food. Perhaps feeding is an unimporinnt aspect of attachment
in England, or,even in Uganda, but hera it emphatieally is not.

In assigning an important role to fceding I do not mean to rule out

-other [actors already nfentioned; merely to stress one factor that has been

de-cmphasized in recent theorizing, It is supgested that both the innate

features of sacial behaviour — cryving, interest in faces, smiling - and
reinforcement leaming, with not only feeding but also warmth and tactile
stimulation as reinforcers, contribute to the growth of attachment during

the Grst half-year,

The growth of responses to strangers

_Between 7 and 9 months of age, Zhun/twa infants (like their Western

counterparts) who formerly played happily with anyonc, develop a dis-
criminating uneasiness in the presence of people they don't know. With
a kind of Hebbian perspicacity, Zhun/twa mothers seo it as a sign of
wisdom. The fear of strangers (also called * stranger anxiety * and * 8-months
anxicty ") has been -2 popular subject for rescarch in developmental psy-
chology (c.g. Ainsworth and Wittlg, 1969; Morgan and Riccluti, 1969), and
its ctiology a subject for extensive theoretical controversy (s.g. Bowlby.
1969). Tt Is of interest to ethologists because it is the earliest nstance of

- agonistic bchaviour, and because it has the apparent adaptive function of

removing the infant from a potentirlly dangerous, or st least unknown,
individual, :
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In order to examine cross-scctionally the devclopruent of fear of strangers,
responses to the standard approuch of n female stranger were observed
in 36 Infanis and young children (20 girls and 16 boys). The strangel
approached the infant slowly, smiling and repeating the infant’s name with
high inflection while the infant was seated or standing within a few feet of
the mother. Then the stranger touched or picked up the infant. (Only the
oldest subjects were not picked up, and they were held firmly in both arms.)

The responses scored by the observer and the weights assigned them
are listicd in Table 1141. Higher weights were assigned to thosc responses
which only appeared when lower-weighted responses also appeared (fo
example, Jaugh was welghted more than smile, because laugh never occurred
unless smile occurmed, whereas the reverse was not true). Weights of all
responses obsarved in a subject during the episode were summed alge
braically to yield a ‘fear of stranger® score. Each possible responss was
scored only once, however frequently it occurred,

TasLe J1-L, Responses 1o sirangers according to weishes assipned them

-3 -2 -~ 0 +1 +2 +3
Laugh Smile Stare at Mouth Gazcavert Approach Cling
Touch Non-fret strongers  hand  (within mother  Nurse

stranger  vocaliza--  face 2sec)  Touch Cry
tion {more : - Look at ©  mother
than mother Fret

10 z2c) Withdraw
. from

siranger
Pucker

face..

Eighteen infants were tesied by both European and Zhun/iwa female

- strangers, and the remainder by the European stranger only. (It is ofter

impossible to find a woman who is unknown to an infant,) Since the mor
foreign a stranger is, the more dangerqus he should be, it wus reasone
that there would be a clearly more fearful response to the European, bu
this expectation was not confirmed. In twelve cases the scores for the twe
were dentical. Three were more fearful of the European, and threé mon
fearful of the Zhun/twa, The only difference was that in the ones mon
fearful of the Europesn ihe difference in scores was larger. There wen
too many ties for non-parametric procedures to be applied to discriminatios
between the groups. .

Where diffcrent, the European and Zhun/twa scores were averaged, an¢
the scores for all subjects were ordinally ranked. The results of this ank
ing, In relation to age, are displayed In Fig. 11°1. The first unequivocall:
fearful response was in an 8-month-oM, and the strength of response wa
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greau:s; in the sccond half of the sccond year. The oldest child showing .

a cleasly fearful response was 40 months old, but fearful responses were
absent in a number of children Lotween 24 and 40 months. Although
squinming and rcaching toward the mother in younger infants were counted
as “withdrw' or ‘approach mothet®, and touch, cling and purse were
coded even if the mother approachied the infant ficst, the curve for at least
the first year is steepened by simple neuromotor maturation. However,
- even if tlte locomutor responscs are sublracted there i8 no decline in foar
scares hefore the end of the second year,

L ]
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u - ) . o
£ % .
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L] [ ] «3
.
L L i 2 '
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Fig. 11.1. Rcspunscs to strangers, The ordinal ranking of :ubjcc_ls by fear of
sizangers scores (y-axis, increasing fearfulness) is shown In rclat!on to spe in
czlendar momths. The broken line indicales the rank of individuals whose
alwbraically summed responses were equal to zero (neither fearful nor

pusitive), Each dot represents a cbild.

The reaction is markedly more extreme than what we are familiar with
In Western infants, ofien characterized by immediate loud screams,
' headlong flight to the mother, clinging and nursing, even though she is only

. a few feet away. Clinging and nursing may be maintained for as long as '_

the stranger is close by (compare the mild responseg of 1-year-olds to a
si nilar test in Ametica by Ainsworth and Wittig, 1969). The fear is more
dificult to overcome, sometimes requiring days of famillarity, glving of
food, entertaining, and so on, with the active co-operation of the parents.
It -also persists much later in development, The response to strangers
reported for British pre-school children by Blurion Jones (1967) and by
* Connolly and Smith (Ch. 6) of presenting the stranger with an object has
never been observed among Zhun/twa children of a comparsble age in
any context Thete is no approach at all until familiarity hag been
" established. |
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There are several possible explanations for these differences, but the
simplest is that Zhun/twa infants have much less experience with strangers,
Western Infants, or at least the urban ones that have been the subjects of
most studies, see or meet strangers many times a day, and so their fearful
responses to strangers in general and to any given stranger habituate more
quickly. Though Zhun /twa infants do see some strangers, as people move
from camp to camp, it is only a tiny fraction of the number Western infants
see. To Zhun/twa infants the class of strangers, as well as the individual
simnger, iy strange.

From an adaptive viewpoint it is worth noting that Zhun/twa children
between 18 months and § years old spend. considerable time playing
together op the outskirts of a sedentary camp, though never out of carshot
of adults. Thls pattern of social behaviour may produce a selective advan-
tege for fearful responses to strangers beyond the first 18 months. (This is
a different order of explanation. It does not remove the problem of ctiology,
ic. the developmental mechanism through which natural selection gets
transiated into child behaviour.) _ ' -

The distribution of several specific fearful responscs may be of interest.
The flight response appears as soof as the motor capacity for flislit exists,
and it invagiably carries the infant not only away from the siranger, but
to the mother. Like the crying response, which emerges earlicr, it functions
to bring the Infant and mother together, and noi mercly to separate the
infant from the stranger. : . .

Clinging to the mother is a common component after 9 months. It is
8ls0 a component of non-fearful altzchment appearing during nursing and
in other attachment contexts from the first few days, and a component of
the infant’s posture during certain kinds of transport by 2round 8 months.

Numsing is commonly associated with visual fixation of the stranger's
face in infants who, when not pursing, immediately avert. This is an
instance of the use of the mother as a base for exploration.

Mouthing of the hand is.a very common response in older infants who
show co other scored behaviour, fearful or positive, -but scem to be trying
to make up their mipds, or perhaps just © waiting it out *, This may have a

- function similar to nursing at a Jower level of arousal, but it is in no sense

derived from nursing, since hand-to-mouth activity reslting in self-quieting
can be seen from the first fow days of Life, : ' .

Attachment, Imitation and subsistence play

Whlls attachment has important Immediate adaptive dividends, it has some
long-rangs bnos as well, because it functions to maintain proximity with
efective modes of subsistence and reproductive behaviour, By the end of
the first year (withiti a few months after attachment itself develops), well-
differentiated, deferred imitation (Piaget, 1962) of the elementary com-
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poncnts.of adult subsistence activitics appears (pounding with a mortar and
pestle, digging with a digging siick, and others), as docs the imitation of
singing. clapping and dancing. Adults delight in these early accomplish-
rents, and spend much time trying to encourage and re-clicit them. Infants
urder a year of age may be cacouraged to inspect and chase after, and
aven bite, large inscets, which they gladly do.

By the sccond half of the sccond year autonomous exploration is
wellcstablished, two-word phrases are replacing baby noises and infants
engage in social play with slightly oider children, usually in imaginative
imiwation of adults. The interest of both boys and girls in animals
continucs to cxpand, and by the age of 5 they toke interest and pleasure
in bothering and killing them. It is very striking that most of the com-
panent behaviours i rough and tumble play — chasing, flecing, laughing,
juinping, piay-nuise and play-face (Blurton Jones, 1967) along with com-
pleted *object beals® (steiking with an object) can be seen in Zhun /twa

children annoying large animals {dogs, or cows belonging to neighbouring

herding people) or trying to kill smull oncs. .
All these activities take place within earshot, if not withln sight, of

adults, and the activitics themsclves arc obviously child verslons of adult
life. Such -imitation is chamacteristic of British children as well, but there
it is not often something the child will eventually do for a living that is
imitated, but rather things like astronaut, cowboy and soldier. Girls in both
socicties, though, occupy themselves with * playing house® — cooking and
serving food, going to bed, and so on.

The continuous acqulsition of subsistence behaviours from 1 year of
age into adulthood js very evident among the Zhun /twasi, and imitation
js a primary modc of lcaming such behaviours Attachment, or the msin-
terance of proximity to models, makes this process possible. Bowlby's

emphasis on protection from predators thus accounts for oaly part of the

survival value of attachment behaviour.

Separation and the growth of social behaviour

“The attachment which ensures the infant's jmmediate survival and cnables
him to learn socizl interaction pattems and elementary subsistence behaviour
mu'st finally decline, o prepare the mother for a new infant and to prepare
the child for independent social interaction outside the family. The mother,
the infant and attractiveness of the world outside the mother all contribute
to the development of separation.
Exploration, using the mother as a base. begins by 7 or 8 months, at
- the same time that flight behaviours and the more advanced components
of attachment — approach, clinging, following end flight to the mother -
arc cmerging. During the first balf of the second year, these components
"combine with several earlier components of attachment — gmiling, laughing.
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positive vocalizations - to form a new social interaction pallern between
mothers or other adults and infants, usually initinted by the adult. The
adult runs slowly away from the infant, eliciting the followiny response,

* then torns and mskes a frightcning face or noise, cliciting the - flight

response, and gives chase, only to turn and repeat the patiern again. The
presence of smiles, laughing and especially of clinging when the infant
catches the adult before he tums around, makes the roots of ‘this pattern
in attachment very plain. At the same time, the flight rasponse derives
from carliest agonistic behaviour scen in relation to strangers. :

This pattern, an elementary eduft-child form of rough and tumble play,
thus derives its components from botlt attachment and agonistic patterns
and is in an objectlve sense what psychoanalysts call ambivalent behaviour,
It is the first tiny dent In the unequivocal indulgence of infants by advlts
that is characteristic of the first year. Its adult—child form continucs into
middle childhood, but shortly after it emerges it gives rise to several
child—child variations.

By 18 nInths to 2 years the child spends considerable lengths of time
playing with cbildren of 2, 3, 4 and 5. At any time a village may have five
such children, or three, or only one or two. They may play among them-
sclves or with older children, who play an important part in their lives.
For much of the time, though, their world is a kind of large playground
in which adults and older children are going about their business. It dilfcrs
structurally from the nursery schools of England and America in several
important respects. First, there is unlimited space, and most objccts of
intercst — sticks or grass — are available in unlimited quantity. Sccond, there
are oftcn no peers, strictly speaking, because village populations are too
small for there to be, say, scveral 3-year-olds. Differences of a year or less
at this nge are labge and obvious to the children.” They are cnjoined by
adults to Jook on older children as models and objects of dependence,
and on younger ones as responsibilities. For these reasons there is com-
paralively very little real or play fighting among children in this age grouwp
here. Rough and tumble play is usuaily either stylized, as whean one child
pretends to be an animal that the others are autacking, or else it takes a
mild form thet consists, In spite of the available space, of laughing. hugging
and rolling around on the ground together. In this mild form it grades
into another kind of social play discussed below. However, when five or
six children of roughly the same age do have the opportunily to play
together (as when two formerly separate camps merge). rough and tumble
play appears prominently, and in the same form as in British children.
As In the animal-directed vardety, completed object beats are included in
the pattern, ¢ - :

Children are not lacking, however, in real aggressive behaviours (or,
by inference, aggressive feelings). They do snaich food or objects from one
another, but this is mediated by the age difference. The older child either
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nurlurcs the younger onc, or overpowers himy; in either casa there is no
sreggle, More claborate fighling behaviour can be seen, however, in
refetion to parems. Unlike the passive tantrums we are [amiliar with, a
Zhun/wwa lantrum is oflen charzclerized by beating, object beating and
throwing of objects, all dirccted at the mother, in addition to frowning,
grimacing and crying. Mothers arc quite serens as the tantrum progresscs,
often laughing and talking to other adulis while they wnrd off the tiny
blows. They do not respond with the immediate anger characteristic of
Western mothers hit by their children, but usually allow the episode to
ron its course, The Westcrn tantrum, characterized by aimless threshing
and fhiling of limbs with the same facial expressions and vocalizations,
may be the result of parental *training out® of real apgressive acts. If
apprassion iy somnething that can be displaced or redirected, then this
ditference in the acceplability of real aggression against parents way help
1o account for the relative lack of fighling among young children in Zhun/
twa society. '

- Similarly, the apgressive feclings cxpressed in rough and tumble play,

may. among Zhun/twa children, find an adaptivcly appropriate *outlet®
in relation to animals. In wolulionary terms, the basic primate pattemn of
rough and tumble play has become, in part. specmhzed in man to scrve
the acquisition of hunting behaviour.

One further pattern of social play is common amoag 1- to S-year-olds.
Tis componenis are mutual touching. tangling of legs, clinging and rolling
while lying on the ground. The abscnce of laughing, the slowness of move-
ment and the unlikelihood of slanding up are what distinguish it from the
mild form of rough and wmble play. Unless It includes explickly genital
activity (which also occurs durlng this age period) this behaviour, which
might be called * gentle and (umble * play. is ignored by adulis. Its deriva-
tion from parental attachment behaviour is very apparent, both from the
shared behaviour components and from the fact that this play may take
an imaginative form in which the older child takes the role of pareat. The
influence of parcnts as models is all-pervasive.

In lawer childhood gentle and tumble play is never publicly seen (althongh

grooming shares several of its components). Rough and tumble play very
much lke that of Dritish nursery school children becomes increasingly
common unti] late adolescence. In contrast, the attitude toward animals at
first becornes more serious and restrained, but the final adult pattern, with
respect to fame animals, at least, is reminiscent of the excitement of
4-year-0lds chasing butterflies.

Discussion

Many psychologists now recognize the importance of cvolutionary per-
spective in theorizing, but this is often limited to the view of an infant as
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~ developing fnto an adapted organism. While this is certainly true, it is

somctimes allowed to obscure the fact that an infant is first of all, and al
every point in his development, an adapted arganism. He is ﬁrst of all
survivmg and in the meantime devcloping.

As in most populntions, but especially. non- tcclmo[oﬂncal popuhuons
the mortality mte among the Zhun/twasi in the first five years of Lifc is
much higher than in any comparable span before the end of the breeding
period.  Conscquently selection pressures during this period, however
abscure, may be very strong. Selection asks, as it were, * How well is the
child surviving mow? *, and not just * what wili he be when he grows up? *,

To put the case at its Strongest, we should be prepared to consider the
possibility that the characteristic features of adult human behaviour have
evolved not because they are an ideal adaptation, but because they are
the result of an ideal adaptation in infancy. Just as blood-group frequencies
among adults are, in part, the result of perinatal selection through
maternal-foetal incompatibility, some adult behaviour patterns (for example,
marriage) may be in part the result of selective forces favouring certain
infant bebaviours (for example, strong attachment).

. The implicationt for Western urban behaviour and development is that
selection pressures, both those affecting adults and those afTecting infants,
have changed, and we can understand (and perhaps influence) the course
of behavioural evolution by understanding the changing factors affecting
species-specific human infancy. If -such speculation. is unconvincing, it is
at least provocative, and |t is in any case impossible wnhoul smdics of
infancy in hunting and gathering soclcnes

Conclusion ‘
Thig report — fragmentary, diffuse, but hopefully emergent — has described
what we have learned g0 far about the first five years of lifc among a
hunting-and-gathering people,-and the selective forces that may be affecting
it. Certain preliminary conclusions are possible,
First, ethological methods of rescarch developed in animal stedies are
as appropriate for ressarch on jnfants and children in primitive socu._-,tlcs

as they are In Britain.

Second, In the most complex behaviour patterns there are uniformities
which extend across the widest cultural gaps, in behavioural capacity at
birth, in patterns of attachment and fear of strangers, and in the social
behaviour of toddlers. While -this will come as no surprise to ethologists,”
It may-to some cultural anthropologists who suppose human Lchaviour
to be malleable almost to the point of being unlawful. On the other hand,
thero are variations beyond what .some ethologists would expect. The
differences are dve partly to differences in ecological pressures, and partly
to the unsystematic cultural variation anthropologists are concerned with.

-
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“The Way to determine which is which is through studics of infancy and -

eatly childhood in other huating-and-gathering socicties. Al the sure time,
“hyputheses derived from such studies (such as the proposed relotionship
among various modes of expressing apgressior in cacly childhood) can be
tested on’ largc, variable samples of chern infants and children*
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