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BIOLOGICAL BASIS OF THE FAMILY!} 

by 

John B. Calhoun, Ph.D. 

My title implies that the set of r elationships and collection of individuals 
t o which we apply the term family have its origin in an evolutionary lineage from 
mor e s imple forms than ourselves. Therefore it should be possible to formu
late a concept of family that has general applicability across a wide range of con
temporary mammalian species. Acceptance of such a broad conceptualization of 
the family is supported by a realization that many behaviors, which we usually 
think of as being uniquely human, have close counterparts expressed by much 
simpler mammals. 

Immediately preceding my talk, many of this audience viewed a videotape 
presentation that included commentary on the responses of family members to the 
death of one of their members. Just as the father was dying, the mother carefully 
pulled up the covers and tucked them around him as the first act in a long burial 
behavior sequence. This can be compared to ,...-hat transpires among the members 
of a socially well organized group of house nice in our studies. As death ap
proaches, the dying mouse usually moves ot:t into some flat area of public space. 
In our experimental habitat such flat floor spaces are covered with a thick layer 
of ground corn cobs to simulate the often friable soil of the natural habitat. The 
breathing of the dying mouse becomes labored; otherwise, it lies prone and motion-

1/ 
· 1ess on the substrate. Several of its associates gather around. By joint effort the 
mice begin scratching and kicking the ground corn cobs away from the dying mouse 
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U TheCresent version reflects additional thoughts since the time of pre

sentation.~~~ equations are included for :he benefit of the more mathematically 
inclined who may wish to apply some of my formulations in their own reseaich...-or 
practice. However, the intent of the text should be relatively clear without con
sideration of these equations. For the sake of brevity I have omitted details of the 
evolutionary basis for the origin of twelve ir:.di viduals representing the optimum 
group size of adults. I have also omitted any comments about intra-group commu
nication networks and their relevance to pair-bonding and scapegoating, since I 
have found that adequate exposition of these ideas requires more space than this 
modification of my original lecture. 
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until it begins sliding down into a conical depression. This continues until the 
posterior end of the mouse lies at the base of the depression; that is, as deep 
as the mouse is long. Then a reversal process begins. The associates start 
pushing the "soil" back in as they leverage the dying mouse into a vertical posi
tion supported by the soil. Toward the end of this burial process, the dying 
mouse may be left with its nose just protruding above the surface. Sometime 
after death, the living members of the "family" complete the burial covering. One 
may suspect an evolutionary origin of this complex behavior from the survival 
value it confers on the species through preventing the spread of disease that other
wise would result from the mice eating the carcasses of dead associates. 

Two brief quotations from two texts (1, 2) help set the stage for my re
marks. The first is a statement of faith about the permanence of the healthy fam
ily by Constantinos Doxiadis in his recent book, The Inevitable City of the Future: 

There is also that part of the future that can be predicted quite 
reasonably, such as the fact that our children will continue 
growing up at the same speed as they do today, and that their 
parents are going to go on loving them and so ensure continuity. 

Doxiadis and Papatoannou, 1974, p. 158. 

The second is a statement about the possibility of a universal dissolution of the 
family from the closing paragraph of The Mountain People, the Ik by Anthropolo
gist Colin Turnbull: 

The Ik teach us that our much vaunted human values are not 
inherent in humanity at all, but are associated only with a 
particular form of survival called society, and that all, even 
society itself, are luxuries that can be dispensed with. That 
does not make them any less wonderful or desirable, and if 
man has any greatness it is surely in his ability to maintain 
these values, shortening an already pitifully short life rather 
than sacrifice his humanity. But that too involves choice, and 
the Ik teach us that man can lose the will to make it. 

Turnbull, 1972 
(Also quoted by Calhoun, 1973, p. 334, in his 
commentary on Turnbull's book) 

By itself, this last quotation conveys little about the basis for this dark 
view. The Ik inhabited a mountain- rioged, isolated valley in northeastern Uganda. 
With e"--tremely little contact with others, they had carried on their hunter-gatherer 
w:i..y of life for countless millenia. They lived in small bands of ten or twelve fam
ilies. Occasionally a few bands would congregate for a joint hunting effort. 
Turnbull thought that here, \vith these people, he would find expressed the pris
tine human values and way of life that marked the beginning of culture. So isolated 
were they at the headwaters of the White Nile that they still spoke lVliddle Kingdom 
Egyptian. However, a few years before Turnbull's sojourn with them, a drastic 
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change had been imposed upon their way of life. The government decided to con
vert their valley into a wildlife preserve. Ignoring the fine. balance the Ik main
tained with nature, the government herded the Ik together into large encla ves on 
the near barren mountain sides and forced them to become farmers , and forbade 
them to hunt. Crowding, near starvation, and disruption of culture worked to
gether to destroy the Ik as humans. 

Three brief examples reflect the 180-degree shift in every value. }3y three 
years of age children were turned out to fend for themselves. The unique capacity 
for laughter persisted. Only those situations which resulted in discomfort, pain, 
or death of an associate elicited laughter. Urinating on graves replaced t he· former 
ritual libations poured over them. 

"' 

The word "family" has been used in the above in its more customary sense 
of parents and their children, or in its extended sense to include close relatives. 
In its broader meaning family implies membership in a group of the same house
hold, or the group living in the same house. The latter carries the implication 
of living in close association or in close geographical proximity. We can ignore the 
idea of living in houses. This takes us to a broad definition having applicability to 
a wide range of mammalian species, presently living or existing in evolutionarily 
past times. A family is any small interaction network with intimate inter-individual 
relationships among its members. 

Optimum Group Size 

Na~ural selection promotes the survival of species whose members make 
more effective utilization of resources. A major trend in such selection involves 
the transformation of one species, whose members are solitary and territorial, 
into ap.other whose members are more social and live in groups. The most typical 
end product is a species in which the optimum sized group contains twelve adults (3). 
Certain other evolutionary trends culminate in fewer or more adults forming other 
sized optimum groups. However, it is my thesis that the house mice and Norway 
rats, as well as many species of primates, including humans, have evolved out of 
long lineages that earlier produced twelve adults as the optimum sized group. How
ever, when such a small number of adult individuals may gather together on a some
what permanent contemporary basis, they· comprise a family. No adult individual's 
life has the opportunity for fully meaningful expression outside this context. 

Reproductive survival of the species requires that, on the average, the adult 
family will have associated with it eighteen post-weaning aged, socially or devel
opmentally immature, progeny. Since such a group way of living has characterized 
many species for very long periods of time, evolutionarily speaking, it follows that 
the physiology and behavioral capacities of individuals are in harmony, on a genetic 
biasing basis, with the opportunities for interaction which transpire in such groups. 
We are then led to three basic postulates about effective family life: E!!:§1, each 
adult needs to be a member of an intimate interactive network of eleven other 
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adults. Second, each adult needs to spend the amount of time, and to express a 
rnnge of care and maintenance behaviors, normally eli.cited by 1. 5 children (i.e., 
lS children divided by 12 adults). Two corollary conclusions relate to the second 

. po:,tulate under those conditions when the number of progeny per family of twelve 
adults markedly drops below eighteen. The number of adults in the family must be 
~liminished to compensate for the increased interactions that would transpire among 
them in the absence of time spent in progeny care, or the ideal number of adults 
in the family can be maintained provided each adult develops replacement care
maintenance- creati ve behaviors of wider social implication that fill an equal amount 
of time to that which would have been directed at progeny. Third, appropriate devel
opment of each progeny requires its immersion in a milieu of association with seven
teen other progeny of the family and with the diversity of role models and behavioral ... 
variability that may develop among a group of twelve adults. 

~ ce we arrive at the conclusion that the evolution of a species produces an 
~ optimum or basic sized group, the generalized definition of a family, we are in a 

position to launch a whole series of pertinent inquiries. One consideration is that 
the space inhabited by a group is constant. Another is that the members of the group 
move through their space in some usual way that results in each individual havin'; 
some average number of contacts per day with its fellows. To understand basic 
group dynamics one needs only one further assumption: every individual has some 
needs which can only be satisfied through interaction with an associate, who is in a 
similar state of need at the time of interaction. 

:r-;ow it may be observed among animals so lowly as the rat or rabbit that each 
g<'':!S into a refractory period for some length of time after the culmination of such 
an appropriate interaction. During such times these individuals are unable to con
tribute appropriately to the satisfaction of a similar need for interaction felt by some 
other associate. 

Were such a contact to take place, the rebuffed individual that had been in a 
need state for interaction would also enter a refractory state, but one of a generally 
frttstrating character. Purely by chance some individuals would experience more 
of these frustrating contacts than others. The more frustration experienced, the 
more the individual's behavior would deviate from normal and the more it would 
withdraw from reality. Thus, even within an optimum sized group, one would antic
ipate considerable deviations in behavior arising simply by chance factors over 
sufficient time (4). 

All that has been said up to now led to some extensive mathematical formu
lations about the dynamics of relations within a group and their implications for 
indlvidual behavior. One line of reasoning suggested that the members of the group 
should differentiate in a particular manner with respect to inhibition of a motor 
a:::tivity variable termed "social velocity," or just velocity to reflect distance moved 
over time. Figure 1 presents results for a group of eight mice (5). 
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Fig. 1. Social velocity within a group of eight male mice. 
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We have examined velocity differentiation in many groups of mice or rats 

in various environments. Results were consistent with theory. If one does not 
know how genetic variation and the design of the physical environment modifies 
the optimum group size from the theoretical twelve individuals, it is best to utilize 
somewhat fewer individuals in the setting than one anticipates may be the optimum. 
The reason for doing this is that the calculated best fit line of velocity on the ordi
nate and velocity rank on the abscissa intersects the abscissa at a velocity rank one 
greater than the optimum group size. In the above eight mice the theoretical opti
mum group size proved to be 10. 46. The theory predicts that the difference in 
velocity between any two adjacently ranked individuals will be a constant. 

where: 

In relative terms velocity is expressed by the equation V. = 1 + N + R 
r/-h l i 

..... ~<! 

i = ith individual 

and 
R = velocity rank. 
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Life is basically simple despite outward manifestations of complexity. 
The problem is to discover the more basic, simple principles. Following this 
philosophy we have found that some very simple assumptions about behavior 
predicted a particular kind of intra-group variability in activity and that this has 
be·en substantiated in studies with rodents . Lest we overlook the fact, people are 

· animals, too. If our theory has generality, it should apply equally well to humans. 
Unfortunately, I have found no good human data that represents velocity. However, 
the relationship between velocity and velocity rank with respect to group size per
mits calculation of such variables as (a) how much love and approval, (L) each 
member elicits from associates, or (b) the characteristics, (C) of eacn member 
of a group which elicit from as sociates such responses as will influence them 
choosing him as an object of a ffection (6). Fr om the latter it is a lso pos sible to 
calculate the pr obability of being so chosen. 

Moren (7) presents appropriate data about delinquent girls. 
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Fig . 2: The choosing of a partner. Moreno's empirical 
data a re compared with a lottery conforming both 
to Moreno's procedure and the probabilities of 
bei.ng chosen as predicted by equation (105) of 
reference No. 4 or P. (C) of the present paper. 
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There wer e seven cottages each housing twenty- six girls. Each gir l was asked 
to name three cottage mates whom they would most like to sit beside at mea l
time. Knowing only that each group consisted of twenty- six girls and that each 
was asked to select three others I applied my equation to predict Moren's re
sults. As you can see from Figure 2, the observed and the theoretically esti
mated are r emarkably· similar. One conclusion possible from these mouse and 
human data is that , s ince bot h mouse and human behavior conform to expectations 
derived from a few s imple assumptions about behavior, mice are equivalent to 
humans, or vice versa, insofar as the basic forces influencing social behavior 
within groups are concerned. 

The title of my talk, "The Biological Basis of the Family , " implies an 
hereditary and evolutionary basis. But increas ing capacity to profit from expe
rience arises through evolution and, at a ce rtain point, culture emerges from such 
enhancement. From that point onward, cultural evolution must be in harmony with 
the restrictions and opportunities that the past has endowed. As a bridge leading 
to the peculiar circumstances of the present and the near future let us look at some 
theoretical social variables that emerge out of the random contacts and interactions 
that will take place within a group. 

In my paper, "The Social Use of Space (3), " the theoretical formulations 
about group dynamics culminated in identifying a number of variables, which at 
that time I either had no data to substantiate the validity of the theorizing or had 
failed to recognize their full significance. Two of these were: 

C = Characteristics, or response-evoking capacities of an individual 
affecting the probability of his being chosen as an object of affec
tion by associates. 

L = Response-evoking capacities of an individual affecting how in-
tensely he will be loved or approved by associates. 

Both of these variables may be shown to be ultimately dependent solely on group 
size and social velocity. Where N is the group size , R is the individual's velocity 
rank from R1, the highest velocity individual, to RN, the lowest; and Ri is the rank 
of any ith individual: 

L. = N/ R. 
l R=N 

Ci= ·l: R=i 

= E R=N 
R=i 

(L.) 
1 

In r e-examining these equa tions ·in 1975 for updating the 1975 presentation, 
the plotting in Figure 3 elicited a creative insight . This insight would likely not 
have arisen had I not simultaneously been in the process of writing a paper at the 
request of the United Nations on population and environment. As we shall see, 
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Fig. 3: Theoretical expectations of the variability within a group of 
11 individuals of factors affecting ones being loved or chosen 
by associates, or of the degree of complexity of intra-group 
role . Although 12 is the theoretical 9ptimum group size, data 
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this sized group on pages 148 to · 151 of reference No. 4. 
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there are some s t range new portents for the huma n nuclear family ove,r the rela
tively near future. But for the present the concern is for the relevance of some 
conclusions about human activities and clustering of people developed by the 
linguist, George K. Zipf, in his 1949 book, Human Behavior and the Principle of 
Least Effort (8). 

In this book Zipf noted that the characteristics of people interacting with 
people in finding and utilizing resources will cause them to form cities of varying 
size. When the cities within a country are ranked from 1 to n, from the largest 
to the smallest, and the logarithm of their rank (as can be done directly on double 
logarithmic paper) plotted on the abscissa against the size of the city on the ot'di
nate, the plotted points form a straight line with a negative slope of -1. 0. This is 
exactly the slope of L, similarly plotted in Figure 3. Can it be that c ities within 
a nat ion, and individuals within a group, share certain ge neralized properties? 
Zipf continually argued that his formulation applied to any expression of life . So 
let us explore this analogy between cities and members of a group. 

Zipf further showed that the divers ity of occupations, roles, in a city should 
be proportional to the square root of the size of the city. In 1969 (9) I independently 
came to a s omewhat s imila r conclusion. It was that the capacity of the average 
human individual in a popula tion to cope with environmental contingencies (i .e., 
utilize ideas) was proportional to the square root of population size. Now, we may 
consider L to represent the population of qualities of an individual which lead associ
ates both to love him and facilitate his realization of his desires. It follows that one 
would suspect that the square root of such a population of qualities, i.e., (L)l/2, 
represents a measure of the complexity or diversity of the individual's role within 
the g roup as well as h is potentiality Ot' awa r eness, understanding and coping. 

It may further be shown that the probability, Pi (C), of one's being chosen 
by associates as an object of affection or bonding is based on L. That is: 

(C) C. Pi =_1 __ _ 

'\:" i=N 
L, i=l Ci 

But since Ci can be expressed in terms of Li, and Li can be expressed in terms of 
N and Ri, it follows that Pi (C) can be expressed in terms of N and Ri: 

(C) __ '\"1 R==N 
Pi ~ 

R==i 

" i ==); 
L.,i == l 

All the above variables , from socia l velocity t o probability of being chosen 
by associates , can easily be calculated in r e lative terms if one only knows the s ize 
of t he family or group whose members regularly interact with each other. Such 
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calculations more closely reflect biological and social properties the more nearly 
the group size is of an optimum number. Those who work with human families in 
the restricted sense of groups derived from legal marriages, or who work with 
families in the broader sense of individuals with recurrent associations in some 
physical or cultural setting, have a great opportunity to explore the utility of the 
above formulations. Of these, assessment of velocity is most important. With 
rodents I have more often taken velocity as the number of times each individual is 
active or stationary but alert. Another equally fruitful measure for rodents, and 
one which could be equally applied to humans, is the frequency with which each 
individual gets within that distance of others noted to be necessary for an effective 
interaction to develop. The count must include both the occasions when an inter
action results from this proximity, as well as those times when the two nearby 
individuals essentially ignore each other. Even quite crude measures of inter
action distance, and what constitutes an interaction, are likely to prove fruitful. 
Once such measures of velocity are obtained, and the members ranked, R, from .,._ 
1 to n by decreasing velocity, then it will be possible to test the above formulations, 
in at least a very general way. These formulations predict that the nearer an indi
vidual's velocity rank approaches one: 

1. 

2. 

3. 

4. 

The more normal, less deviant, will be all types of behavior. 

The more frequently the individual will be chosen as a partner 
in activities: [pi (C) l 
The stronger and more persistent will be the bonds between that 
individual with one or more associates. 

Tlw more diverse or complex will be that individual's role within 
the group: (L) 1/ 2. 

5. . The greater will be that individual's capacity to cope with change 
or threat: proportional to (L)l/2. 

Theoretically, there are dangers attendant to modifications that influence 
intra-group dynamics if one lacks a social velocity baseline. For example, it 
might be that a therapist is working with optimally structured groupsi but happens 
to begin working with two of its lowest velocity members, those characterized by 
the most deviant behavior. They might profit by such therapy, but at the expense 
nf two other members, whose s?cial velocity would become reduced, as well as 
their behavior more deviant. 

This raises the question: How does one recognize a group whose members 
have sufficient abnormal behavior to warrant corrective interference by a therapist? 
A partial answer comes from studies in my laboratory by Dr. Halsey l\i1arsden. 
At a point in time when a larger population of mice had reached a stage of extreme 
crowding, we identified twelve each of six behavioral types of males from quasi
dominant or territorial, through autistic-like to solitary withdrawn. All members 
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of each type exhibited somewhat fragmented, incomplete or abnormal behavior in 
the crowded s etting in which they matured. Dr. l\tfarsden placed each group of 
twelve mice in a habitat which we earlier had dete rmined to be optimum for twe lve 
adults . He then proceeded to assess s ocial velocity for each member of each group. 
Results· for each group were quite similar (Figure 4). Five or s ix individuals 
exhibited a relatively normal difference in velocity between individuals of adjacent 
velocity rank. The other six or s even individuals exhibited extremely depressed 
velocity, with s o little difference in velocity between individuals of adjacent velocity 
rank as to lead one to suspect they had lost all individual identity, had become 
merely a ciphe r in an aggrega te of outcasts . 
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Fig. 4: Mean social velocity of mice with long histories of 
exposure to overcrowding. The individual curves 
for the six groups of mice, contributing to this 
mean, were quite similar. 

Whenever one encounters a bifurcated velocity curve, such as is shown 
here, one may conclude that the group is in sufficient trouble to warrant outside 
interf~rence. However, in a real life situation of mice or men that provides op
portunity for group division and migration, the velocity depressed half may sepa
rate off and move away. Then one is left '\\ith two groups, the size of each of 
which is roughly half the optimum. Even the more normal half will be character
ized by greater differences in velocity bet,.-,een individuals most alike in velocity 
than characterizes optimally structured groups of optimum size. Such large dif
ferences in velocity in smaller than optimum sized groups, that were derived 
from split-offs from dysfunctioning more optimal sized groups, may be consid
ered as a reflection of "distancing" mechanisms in the Bowen sense of that term. 
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We have seen just the opposite, a "fusion" of identity, in groups of mice 
that from thei r inception never were given the opportunity of interacting as mem
bers of a near optimal s ized group. In such small groups, all members exhibited 
very little difference in velocity. 

One final remark about velocity. It appears from our empirical research 
with rodents that the sum of the velocities of all members of the group is approx
imately held to an equivalence to that for an optimal sized group. Thus where N 
represents the actual size of the group, and N0 the optimum sized group, the 
average velocity will be proportional to N0 /N for all N's greater than N

0
• From 

an empirical point of view we have found that, when N shifts from N=4N0 to 
N..,, 8N0 , velocity becomes sufficiently reduced that the accompanying simplifica
tiu:: of behavior prevents effective social interaction among older individuals. The 
younger animals, reared by the behaviorally incapacitated N = 4N0 adults, become 

'fl autistic-like with their adult behavior never unfolding beyond a just weaning or early 
\ juvenile stage. 

Concern with the effects of crowding takes us to the transition to the cultural 
era of_evolution of the past forty to fifty thousand years. Over a hundred million 
years of mammalian evolution, and a longer preceding period of vertebrate and rep
tilian evolution, a strong imprint was left on the brain and being of early humans. 
By fifty thousand years ago humans were essentially physically the same as today • 

. If one were clothed and groomed as we are today, ·such a person of earlier time 
likely could not be distinguished from ourselves . Despite this physical similarity, 
and despite their considerable technological advancement, now revealed by recent 
paleontological-anthropological inquiry, these not too distant relatives of ours must 
be considered as animals only. They obeyed the basic ecological mandate govern
ing all other mammals. They lived as members of small optimum sized groups 
within a physical spatial territory normally providing sufficient food and other re
s.ources for the tiny band. So doing they were servants to the carrying capacity of 
the natural environment. Total numbers of these biologically human, culturally 
not-yet human, beings must have changed little over many hundreds of thousands 
of years. 

A change did occur which changed these biological humans into culture
producing humans. I suspect that the change then initiated now has considerable 
import for persons concerned with family dynamics and family therapy. 

Before this shift into cultural evolution,the number of humans was limited 
by physical space, the territory, and the spatial-numerical restriction that led 
e<1.ch individual to experience some average number of interactions with associates 
each day. Any other conditions that might influence frequency of interactions 
amounts to altering the available space. The "discovery" that elaborating social 
roles can preserve frequency of interaction at the optimal level in the face of in
creasing density of population amounted to finding some new physical space to 
colonize. 
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In the beginning there was probably some generalized role, which despite 
some variability of expression, characterized every member of one of the small 
groups whose size was determined solely by biological evolution. Then some 
groups began to capitalize on biological sex differences to produce more special
ization of function. Such sex segregation in a group of twice the original optimum 
size permitted each individual within a subgroup to experience the same frequency 
of interaction that formerly characterized the original optimum-sized group. When 
many groups introduced such role elaboration, the total population could double. 
Periodically each pre-existing role divided and elaborated with an accompanying 
doubling of human population in some larger area. There has been a rule to this 
increase in world population: each successi\·e doubling of population has required 
only half the time as the prior doubling. This implies both a similar amount of 
increase in social roles as well as some increase in a factor that would permit a 
speeding up of the process (10). 

To understand this acceleration of population increase, we must inquire 
more into the meaning of the continually discovered new space. Elaboration 
of a new role requires new ideas defining its characteristics and function. The 
information base that defines each role represents this space. I have termed this 
new space, "conceptual space." It must be maintained proportional to the size of 
the human population. Each increase in human population must be accompanied by 
an equal amount of conceptual space. There remains the question of the accelera
tion in increase in both human numbers and conceptual space. 

Were each individual encapsulated in a single role, no communication flow 
between members of different role categories would take place. Even the most 
cursory txamination of our own lives, or those of people in more simple societies, 
reveals that each· individual is a member of two or more role defined groups. From 
time to time, even within a single day, an individual shifts from participation in 
one group to another. Despite these shifts, or really because of them, the indi
vidual at a particular moment resides within the membership of a small group 
whose numbers and interaction frequencies closely approximate those in the prim
ordial small, closed group. Thus, gratification from group membership is opti
mized and frustration is kept within a tolerable range. 

Such multiplicity of role membership enables each individual who shifts 
between groups to serve as a vehicle for the transfer of information. In this way 
an entire population is bound into a single communication network, and thus the 
more people, the larger the network, and thus the more probable that two different 
ideas may collide and produce some new idea that in turn can elaborate a new role. 
This is the essence of the von Foerster theory of culture induced population 
increase (11). 

Now we are ready to inquire how such insights may be of utility to family 
therapists. The world population is currently in its eleventh doubling since cul
ture began. On some ideal basis each indi\idual might now be expected to become 
concurrently a member of twelve, different role-specific subgroups. Few of us 
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will live long enough to develop such capacity for multiple role-playing. But the 
fact remains that most of us do play role functions in several groups of different 

kinds. 

How well an individual functions, in some overall assessment, depends on 
the number of r o les per formed, as well as how adequately the role in each group 
is pe rfor med . One would like to know the velocity r a nk of each individual in every 
group in which that individual participates. As a theoris t I would suspect that the 
overall mentai health of an individual is a function of the nwnber of group member-
8hips performed nd the extent to which a different velocity rank character izes the 
i_ndividual in each group. Were I a therapist, and initially unable to make deter
mination of velocity rank, I would at least t ry to ascertain the diversity of group 
membership. 

In closing, I would like to mention some rather drastic changes that will 
likely have an impact on the human family during the next 200 years. In fact, they 
began about twenty-five years ago. Earlier I pointed out that we may anticipate 
that the world population will soon enter a new era of evolution characterized by 
continuing decline in numbers (9, 10). Data on human reproduction indicates that 
1975 marked the beginning of the shift from increasing world population (12). Actual 
decline in world population is anticipated to begin about 2055, although the true es
tablishment of the continuing decline will not begin until about 2218. After that date, 
when the world population is again about four billion, each successive halving of 
world population will require four times as long as the previous halving. All this 
seems so distant in time as to be of no import to us. Just the opposite is the case 
because we are now in those throes of the transition which are producing greater 
changes in the biological family than will likely ever occur again. 

For nearly the past twenty-five years all the so-called more developed 
regions of the world have sustained a 1. 5% annual decline in fertility. According 
to my evolutionary theory, this rate of decline in fertility will continue until, on 
the average, each female produces only one progeny. After 2205 fertility will 
slowly increas.e, but never again reach the average of slightly over two children 
per female necessary for population replacement sufficient to maintain a constant, 
non-declining population. 

Our concern is for the critical transition period between 1975 and 2218. If 
this view of the future holds, there are some critical problems to face. All his
torical and evolutionary evidence suggests that child development takes place best 
when each child is exposed to close relations with some twelve adults and seventeen 
other children in an extended "family" network. Two-thirds of the reproductive 
p:>pulation will be divorced from reproduction and rearing children over several 
generations for the evolutionary transition in population change to occur while at 
the same time optimizing conditions for child rearing. This conclusion derives 
from the simple arithmetic of six males and six females in some way forming an 
extended family that produces and rears e ighteen children. Each s uch six females 
\-.-·ill be depriving twelve other females and their "mates" from producing and rear
icg young. These excluded-two- thirds of the adult population must find ,vays to 
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become members of non-reproductive "families" and to develop non-biologiC,al 
avenues of procreation (such as roles as educators and creators ) to repla-ce their 
voided opportunity for biological procreation (13) , 

I leave these various thoughts to indicate to you that I believe you are mem
bers of professions that will face greater challenges than any other during the 
coming years. 

* * * 
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