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Introduction and Preface to Second Edition

The Social Life of Monkeys and Apes came out in 1932 and has now been out of print for more than thirty years. It is, however, still referred to in current literature. Some writers describe it as a “classic”, by which is presumably meant a kind of historical document; others as a continuing source of useful information; and a few call it a work whose central theme has been “upturned”. Among comments which I have read recently is a lengthy French summary1 of the book which ends with the statement that most of the generalizations which I had spelt out continue to be of fundamental importance in the study of primates. Another recent comment2 is that the book is a remarkable synthesis of “physiological and behavioural data” and one which has “not been superseded by any comparable standard works”. A third writer observes3 that a “theory of primate sociality” which I had formulated had “engendered a thirty-year controversy over the role of mating bonds in the organization of social groupings of primates”, even though, as was added, the validity of the observations on which the “theory” was based, and which some workers have doubted, have been confirmed. A more recent comment4 is that the “controversial nature” of my hypothesis “is far from spent”, while according to yet another writer,5“the entire frame of reference” within which my study was made ‘had been disposed of’—although what frame, and how disposed of, and by whom, is not revealed. The most recent review6 that I have read states that the book “was an important landmark for primate field studies not only in its timing but also in the identification of themes which have remained as central issues to the present day.”

The background of The Social Life was a naturalist’s understanding of the way the South African Chacma baboon lives in the wild. These animals were part of the landscape in which I grew up—indeed, so much a part that I had a general sense of the make-up of a pack of wild baboons long before I became interested in matters relating to the evolutionary relationship of man to his monkey “cousins”. Before I embarked on my professional career, I had also begun an anatomical study of the animal, collecting specimens in the eastern part of South Africa, where I had been able to keep a systematic watch on a particular troop of baboons as they went through their daily routine in the territory in which they lived.

The way the book was conceived is told in the Preface to the original edition. When I became attached to Grafton Elliot Smith’s Department of Anatomy in University College, London—as what today would be called a graduate student—I was immediately drawn into vigorous debates about man’s physical and social evolution, at a time when the adjoining Departments of Physiology and Biochemistry were pioneering studies which were to provide part of the foundation of our present understanding of the control of the reproductive cycle in mammals. It was a period of intense intellectual activity, with fewer barriers between different fields of scholarship than exist in our present era of specialization. Bertrand Russell’s Outline of Philosophy, as well as other books on scientific method, Watson’s “behaviourism”, Koffka’s The Growth of Mind, and Köhler’s Mentality of Apes together with other works on gestalt philosophy, had just appeared. They were all topics of lively discussion. An opportunity to focus what was emerging in these seemingly disparate fields of scholarship onto the subject of the social life of sub-human primates was provided by my appointment in 1928 to the post of Research Anatomist—”Prosector”—to the Zoological Society of London.

The particular field of physiology which was then the centre of my interest was the nature and hormonal control of the menstrual cycle and, related to it, the manner in which the interrelations of the members of a polygynous family party of baboons varied with the phases of the menstrual cycle as these changed: among the mature females of the group. Almost half of the book is devoted to the consideration of these topics, which for many more years remained central to my studies. The broad outlines of the picture which I then presented have remained unchanged since then, and indeed have been reinforced by the considerable advances that have been made, through experimental laboratory studies, in our understanding of the hormonal control of the menstrual cycle in the group of mammals to which we belong. Over the past fifteen years or so, there has also been a vast increase in studies of the behaviour of both wild and captive monkeys and apes, and more recently of some of the more primitive primates belonging to the suborder of the prosimians—the lemurs, lorises and galagos. Devices such as radio-transmitters have been used to provide accurate information about the distribution and daily movement of animals belonging to the lemuroids, while an illusion of quantitative precision has been lent to field observations of monkeys and apes through the use of standard statistical procedures. At the same time, points of view different from the deterministic one from which I approached the subject have been introduced into the interpretation of the facts—points of view which range from the so-called ecological (a term which now has political as well as scientific connotations) to the overtly anthropomorphic.

From time to time over the years I have written articles and reviews on themes which I had formulated in the book. But until now I have failed to respond to repeated requests from the publishers to prepare a second edition. The first request was put before the start of the Second World War, when I was heavily involved in experimental studies of some of the physiological problems which I had defined in the book, and at a time when I did not feel that the broad generalizations which I had drawn about the social life of sub-human primates needed any significant amendment in the light of what I had either read on the subject or had discovered for myself in the preceding eight years. I also failed to co-operate in a later proposal that the book should be reprinted as it stood, and that it should also appear, unrevised, as one of the late Sir Allen Lane’s series of Penguin paperbacks. About ten years ago, after another request from the publishers, I began to prepare a new edition. When I had all but revised those chapters on reproductive physiology which I felt it would be worthwhile bringing up to date, other interests once again got in the way and made me push the work aside. It was then that I abandoned the idea of re-writing any part of the book.

The publishers, for whose patience and tolerance I am grateful, have now decided to reprint the original text, together with a Postscript and some articles and reviews, which bear on matters raised in the book, that I have published in the intervening years, particularly on the correlation of different manifestations of dominance within and between family groups that make up the basic social units in the life of monkeys and apes.

The book is being reprinted as it appeared, without any modernization of the terminology, scientific or taxonomic, of the period. Modern terminology is used in the Postscript, where all page references are to the original text.

S. ZUCKERMAN.

October 1979.
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Preface

This book is the somewhat unexpected outcome of a paper read in February, 1929, before the Anthropological Society of University College, London, and subsequently published in The Realist (July, 1929). I was unprepared—since my own curiosity about the social behaviour of monkeys and apes had been aroused mainly through encounters with wild baboons in South Africa—for the ready interest shown in my observations, but the opinions expressed by Professor G. Elliot Smith, F.R.S., Dr. W. J. Perry and Professor B. Malinowski strengthened my own belief that the subject was relevant to anthropology and stimulated me to pursue it further. The opportunity of doing this was provided by my association with the Zoological Society of London. A study of its rich collection of monkeys and apes was greatly facilitated by the encouragement and indulgence of the Society’s Prosectorial Committee, and especially of Sir Peter Chalmers Mitchell, F.R.S., the Society’s Secretary. Aided by grants both from this Society and from the Royal Society of London, I was also able, in the early part of 1930, to revisit South Africa to collect anatomical material and once again to make observations on baboons in their natural habitat.

This volume embodies the results of my investigations. I do not claim to have given a complete account of the social lives of the animals which I studied, but, so far as I could, I have considered all the available and relevant facts. My own observations have been made without, I hope, anthropomorphic bias, and my interpretations have been weighted with no more than the insistence of the facts themselves. I have approached the subject from the deterministic point of view of the physiologist, treating overt behaviour as the result or expression of physiological events which have been made obvious through experimental analysis. In doing this I am fully aware that others might wish to regard the data from an opposite angle.

I am deeply indebted to Professor G. Elliot Smith for his continuous interest in my work. To him, to Professor A. G. Tansley, F.R.S., to Professor J. P. Hill, F.R.S., Professor Lancelot Hogben and to Dr. A. S. Parkes, I owe thanks for many criticisms and suggestions. For permission to publish the pathological data recorded in Chapter XIV, I am indebted to Sir Peter Chalmers Mitchell, and to Colonel A. E. Hamerton, pathologist to the Zoological Society. My colleagues both of this Society and the Institute of Anatomy, University College, have helped me in many ways. I am especially grateful to Dr. R. Lythgoe and to Dr. Katharine Tansley, who kept a record of the Zoological Society’s colony of baboons during my absence in South Africa last year, and to Miss Margaret Gardiner, who assisted me greatly in the preparation of this book. Mr. J. E. Saunders, Mr. F. W. Bond, and Herr Heinz Heck very kindly lent the photographs from which the plates were prepared.

S. ZUCKERMAN.


Part I The Social Life of Monkeys and Apes




Chapter I Human Sociology and the Sub-Human Primates

DOI: 10.4324/9781315009469-2

Monkeys and apes had attracted human interest long before Hoppius, a naturalist of the eighteenth century, advised posterity that “it would lead not a little to Philosophy, if one were to spend a day” with apes “exploring how far human wit exceeds theirs, what distance lies between Brutish and rational discrimination.”* His was a somewhat enterprising suggestion, since the only available information on which he could have based such an opinion consisted entirely of anecdotes whose apparent object was to show not how far removed apes are from men but, on the contrary, how subtly they behave and how often their behaviour can be described in terms which are found adequate to describe our own. But perhaps this utterance merely reflected his acceptance of Cartesian principles; or it may be that he doubted the accuracy of the literature on monkeys and apes—a literature so attractively unreal that any scientific discussion of the ways of the lower primates must seem commonplace in comparison. It is, indeed, not surprising that the anecdotal zoological literature of the late eighteenth and the early nineteenth centuries led students of human society further and further into the belief that close observation of the ways of apes and monkeys might reveal truths that would form a foundation for a study of the beginnings of human social behaviour.

* Quoted from Yerkes and Yerkes.395

Buffon,56 and the Rev. W. Bingley,44 as well as Griffith, Hamilton Smith, and Pidgeon,128 † writing in the eighteenth and early nineteenth centuries, give delightful accounts of the lives and characters of monkeys and apes, and have spun around the subject a web of romance from which it has not yet been freed. The Rev. W. Bingley tells of troops of “Oran Otans”, four thousand strong, living on the wooded banks of the river Gambia; and Buffon claims that “this animal is as tall and as strong as man, and as desirous of the female sex”. We are told that it uses stones to attack its enemies, and sleeps in trees, where it forms a kind of arbour to shelter from the weather. The same animal is also said to display a charming modesty. Bontius, who was head physician at Batavia in 1650, viewed with admiration some orangs walking erect, and among them a female “which seemed to have an idea of modesty, by covering with her hand a particular part of her body, from the sight of men whom she was not acquainted with”.* M. Pallavicini, who was stationed at Batavia about a century later, kept two orangs, a male and a female, “which were extremely mild and gentle”. If “the female was attentively looked at by any person, she would throw herself into the arms of the male, and hide her face in his bosom”.† Although modest, apes nevertheless appear to be alarmingly ferocious, showing no mercy to luckless negroes who happen to cross their paths. They kill only the men, in their passion abducting the women, “which they keep with them for the pleasure of their company, feeding them very plentifully all the time.”56 It is also said that during the breeding season male apes are almost equally considerate to their own females and offspring, to whom they surrender their arbours, and Battel, a Portuguese traveller, tells us—although Bingley found this hard to believe —that when an ape dies its fellows cover up the body with great branches of trees.

† The editors of an English edition of Cuvier’s Animale Regnum.

* Quoted from Buffon.56

† Bingley.44

The romance continues around the exploits of monkeys, who, we learn, live in much larger troops than do apes.

“Some naturalists have been credulous enough to believe that they form a sort of republic, in which a great degree of subordination is kept up; that they always travel in regular order, conducted by chiefs, the strongest and most experienced animals of their troop; and that, on these occasions, some of the largest Monkeys are likewise placed in the rear, the sound of whose voices immediately silences that of any of the others which happen to be too noisy. The negroes of Africa believe that these animals are a vagabond race of men, who are too indolent to construct habitations or to cultivate the ground.” 44


But even human renegades must suffer the serpent. The monkey, says a traveller cited by Buffon,

“has it in his power to be master of the forest, for there are neither tygers nor lyons which can dispute the possession with it: the chief animal it has to fear, and which attack them both night and day is the snake. There are some snakes in those forests of a prodigious size, which wind up the trees where the monkies reside, and when they happen to surprise them sleeping, swallow them whole before the little animals have time to make a defence.”


Although not as swift and stealthy as the serpent, man is an equally formidable enemy, whose attacks, it is said, stimulate monkeys to display great mutual solicitude. If one is shot and falls to the ground, “all the rest set up a dismal and tremendous howl”, and if one is wounded his fellows will seize him and carry him well out of the reach of the enemy.44 M. Tavernier tells how, when travelling in the East Indies with the “English president”, the latter was so much amused by the large monkeys playing in the trees around him that he desired to shoot one. Undeterred by the advice of his attendants, he did so.

Immediately all the remaining monkeys “to the number of sixty or upwards, descended in fury, and as many as could, leaped upon the president’s coach, where they would soon have strangled him, had not the blinds been immediately closed, and the number of attendants so great as to drive them off. They however continued to run after the servants, for at least three miles from the place where their companion was slain.” *

* Quoted from Bingley.44


Delightful accounts are given of the howler monkeys. Buffon quotes Marcgrave’s report and describes them as assembling every evening and morning in the woods, when one of them climbs above the others, and with a gesture invites his fellows to seat themselves around him. As soon as they are all seated,

“he begins an oration with so quick and loud a voice, that, at a distance, it might be imagined they were all making a noise together. During the whole discourse the rest keeps a profound silence, and when it is ended, he makes signal to the rest to answer him, and immediately they all set up a cry together, till such time as by another sign with his hand, he orders them to be silent: when they are immediately obedient and quiet. Then the first renews his discourse, or his song, which, when finished, and the others have paid the utmost attention to, the whole assembly breaks up and separates.”


It is not surprising to learn that animals with such a flair for social organization are capable of acts of lofty altruism. As soon as a howler monkey is wounded, writes Oxmelin, an author quoted by Buffon, its fellows gather round, and place their fingers in the wound,

“as if they were desirous of sounding its depth. If the blood then flows in any quantity, they keep it shut up, while others get leaves, which they chew and thrust into the orifice. I can affirm having seen this circumstance several times with admiration.”


The early zoological writers found little to admire in the ways of baboons. Thus Bingley states that they are “as tall as men, have long faces, sunken eyes, and are otherwise extremely disgusting”, and Griffith, Hamilton Smith and Pidgeon describe them as “by far the most brutal, the most ferocious, the most vicious, and the most disgusting” of all apes and monkeys.

Reports made about the beginning of the nineteenth century relate that immense troops of Chacma baboons may be encountered in the mountains near the Cape of Good Hope. When approached they “set up an universal and horrible cry for a minute or two, and then conceal themselves in their fastnesses, and keep a profound silence”.44 They make travelling very dangerous, sitting insolently on the tops of their rocks, from which they roll down stones of immense size. Robert Lade, who is quoted by the Rev. W. Bingley, was so impressed by the size of these baboons that he was surprised to learn that they were neither ferocious nor dangerous. A member of his party levelled a gun at a very large specimen that was sitting at the top of a tree.

“This kind of menace, of which the animal, perhaps, recollected his having sometimes seen the consequences, terrified him to such a degree that he fell down motionless at our feet, and we had no difficulty in seizing him. But, when he recovered from his stupor, it required all our dexterity and efforts to keep him. We tied his paws together, but he bit so furiously, that we were under the necessity of binding our handkerchiefs over his head.”


A baboon observed by Buffon was

“insolently lascivious, and satisfied its strong desires in public. It seemed also to make a parade of its nakedness, presenting its posteriors oftener to the spectators than its head; but it was particularly impudent in the presence of women, and plainly showed its immoderate desires before them by an inexpressible lascivity. The magot, and some others of the monkey kind, have likewise the same strong inclinations, but as they are less in size, and not so petulant, they were more easily corrected; whereas, the baboon is not only an incorrigible animal, but intractable to the utmost degree.”


The Wanderoo monkey also has a “strong passion” for the female sex. Buffon describes these animals as being extremely ferocious, and writes that according to Forbin they

“principally attack women, and often, after having greatly injured them, finish their cruelty by strangling. Sometimes they even come to their houses; but the Macaroes, who are very jealous of their wives, take care to prevent their entrance into their habitations; and the females not liking (as the chevalier humorously relates) either the manners or the figure of the paltry gallants, boldly stand on their defence, and with clubs, or whatever other arms they can provide, instead of answering their caresses, oblige their ugly suitors to retract, not, however, before they have damaged or plundered everything they can lay their hands on.”


Throughout the literature one reads accounts of monkeys who go in a body to attack gardens or plantations, and who, in spite of the care that is taken to prevent their raids, are usually successful. It is said that before they begin their plunder, they invariably send one of their party to some prominent point, in order to warn the others of any interruption. The sentinel remains on guard throughout the raid and, if he perceives any human being approach, gives a loud bark, whereupon the rest of his troop immediately escape and take to the trees, carrying their booty with them. They are said to do incalculable injury to the orchards and crops, tearing down and destroying far more than they eat or carry away.

Buffon’s account of the pillaging exploits of baboons is a delightful romance. He writes that the baboons

“generally keep together in companies, and sally forth to commit their depredations on the neighbouring vineyards, or orchards. ‘As they are extremely fond of grapes, apples, and ripe fruit, they assemble together in great numbers, and proceed on their enterprize with previous deliberation. The dogs who are set to watch, do not easily conquer these animals, as they are extremely agile, and make dexterous use of their teeth and claws. On these occasions, a part of them enter the inclosure, while one of the company stands centinel; the rest stand without the fence, a small distance from each other, and form a line, reaching all the way from the inclosure to the rendezvous without, which is generally in some craggy mountains. Every thing being thus disposed, the plunderers within the orchard throw the fruit to them without as fast as they can gather it; or, if the wall or hedge be high, to those that sit at the top, and these hand the plunder to those next their side. Thus, the fruit is pitched from one to another all along the line, till it is safely deposited at their headquarters: they catch it as ready as the most skilful tennis-player can a ball; and, while the business is going forward, which they conduct with great expedition, a most profound silence is observed among them. The centinel during this whole time continues upon the watch, extremely anxious and attentive; but, if he perceives any one coming, he instantly sets up a loud cry, and at this signal the whole company scamper off.’ “


If reports are to believed, monkeys have triumphed in quite different encounters with human beings. A chronicler of the deeds of Alexander the Great relates that one night his soldiers happened to encamp on a mountain on which lived a large number of monkeys. Early next morning they saw from afar what appeared to be an immense army, approaching as if to give battle. Neither Alexander nor his officers could understand who the enemy might be, since they had already subdued all the princes of the country. Nevertheless, the alarm was immediately given, and soon the whole Macedonian army was drawn up in battle array. A captive prince was asked for his opinion, and shown the approaching enemy. He immediately recognized them as monkeys, and “the Macedonians were not a little chagrined that they should have been such fools as to mistake a troop of these imitative animals for a band of armed men”.44 They need not have been so chagrined, for another story relates how a band of soldiers was repulsed in South Africa by a troop of baboons.

In 1810, according to Lieutenant Schipp,* a baboon, one of a pack that lived in the rocks above Simonstown, entered the barracks and made off with some clothes. A party of twenty men, under an officer, was detailed to recover the stolen property, and a circuit was made to cut off the baboons from the caves in which they always took cover. Unfortunately, however, these tactics were forestalled and, according to the report, fifty baboons were detached to guard the entrance to the caves, while the rest, acting under the orders of an old grey-haired animal who was recognized as a frequent visitor to the barracks, started collecting large stones and other missiles, Unperturbed by these preparations, the soldiers rushed on to the attack. But in vain. For, at a scream from the leader, the enemy proceeded to hurl down such big stones that they were forced to retreat.

* See Romanes.298

Thus apes and monkeys leave a trail of fantasy in their passage from one traveller’s tale to another. Robert and Ada Yerkes seem to discount unduly the purely literary qualities of these early zoological writings when they state, “we have been deeply and unfavourably impressed by the uncritical copying, quoting, or paraphrasing of author by author…. As one contemplates the utter wastefulness and the negative intellectual value of this procedure, one is depressed,”395 The contemplation of the sociological generalizations of some too credulous writers perhaps provides better cause for depression. Only too often have anecdotal accounts, similar to those quoted in the preceding paragraphs, been made the basis for speculation about human social origins.

It is now generally recognized that anthropomorphic preoccupations do not help the critical development of knowledge, either in fields of physical or of biological inquiry. Gods had to be banished from the skies before it could be seen that the movements of the stars conformed to mathematical laws. The emotions of the moth had to be disregarded before the nature of its reactions to light stimuli could be scientifically explained. But although this principle has been accepted in most fields of science, mammalian sociology has developed without any real regard for questions concerning the validity of anecdotal and anthropomorphic evidence, and, indeed, has seldom been discussed on its own merits or approached except in its relation to problems of human sociology.

In this respect mammalian sociology has been less fortunate than the study of animal or comparative psychology, which in the main is concerned with the “intelligence” and “learning” capacity of animals. This statement should not be taken to imply that there is any real distinction between the study of social behaviour and that of individual behaviour; only that it is found convenient to consider them separately. When the impetus given to biological inquiry by Darwin’s exposition of the evolutionary hypothesis made them prominent subjects for discussion, both these aspects of mammalian behaviour were at first considered together, and there accumulated a wealth of literature to fill the Cartesian gulf separating man from the beasts, and proving the continuity of mind and society through the world of living organisms. The Darwinian period, in which animal behaviour as a distinct study was born, was one in which anthropomorphic interpretation flourished. Anecdotes were regarded in the most generous light, and it was believed that many animals were highly rational creatures, possessed of exalted ethical codes of social behaviour.

The gap between Darwinian animal psychology and modern comparative psychology is wide. In 1879, Lindsay, a London physician belonging (as Warden369 writes in his essay on comparative psychology) to a small group of conservative psychologists, published a work, in two volumes, on animal behaviour. He states in his introduction that he is attempting “to outline the subject of Mind in the Lower Animals, to illustratetheir possession of the higher mental faculties as they occur in man, of reason as contradistinguished from mere instinct”. His method is anecdotal, and he naively tells his readers that he

“derived much information from children, school-girls, young ladies, elderly ladies, farmers’ wives, and other ladies who, with no bias or prejudice, no theories or speculations to support or to disturb them, told truthfully what they were in the habit of observing in their home pets or household retainers.”


Yet Lindsay claims to “have been trained to separate fact on the one hand, from fiction, and from inference based upon observation, on the other”.232

With the publication of Loeb’s233--> tropism theory in 1890, a reaction against the psychological method typified by the foregoing passage set in. Loeb was not particularly concerned with the activities of mammals, but his insistence on the mechanical character of the responses of lower organisms struck a hard blow at the custom of “humanizing” behaviour. Lloyd Morgan262 also exerted a powerful influence about the same time in encouraging the collection of controlled psychological observations. The experimental method of the study of mammalian behaviour was started soon afterwards by Thorndike.354 Since 1900, experimental investigation has been completely divorced from anecdotal “psychology”, which survives to-day mainly in books of “nature study” written for children, and in letters to the Press.

Until 1890, the study of the social behaviour of mammals developed hand in hand with the study of their “intelligence”, and both subjects were usually treated in the same books. Perhaps the best-known purely anecdotal sociological work of this period is Kropotkin’s Mutual Aid, first published as essays in 1890,223 and later reprinted in the form of a book. The latter is still sold, an advertisement stating that it “proves, by a rich array of facts taken from the life of animals and the evolution of human society, that progress, biological and social, is best fostered, not by brute force or cunning, but by the practice of mutual co-operation and support.” Romanes, the psychologist, found animals little less intelligent than man; Kropotkin, the sociologist, found them endowed with those virtues that make life in organized social groups possible and profitable.

The anecdotal method in animal psychology came to an end because it had brought ridicule upon itself by its endless flights into the realms of imagination, and because the experimental method promised results which, even if not interpreted alike by any two students, were yet capable of corroboration, since the conditions in which experiments are made can be controlled and adequately described. It was at this stage that animal psychology and animal sociology parted company. Experiments can be made upon isolated animals in a laboratory. The social lives of mammals cannot be studied in the same way. The result has been that information about mammalian social behaviour has continued to accumulate mainly in the form of travellers’ tales—tales which seldom rest upon the accurate personal observation of their narrators; anecdotes in which factual and interpretative elements are inextricably mingled.

There are, however, exceptions. It has always been necessary for farmers and trappers to know something about the life histories of those mammals that are of economic importance, either because of the damage they do to land and crops, or because of the worth of their fur. When their value became a matter of national economy, systematic investigations of the specific zoological status, geographical distribution and life cycles of these mammals had to be made. It is difficult to say exactly when such studies were first begun. The earliest publication of the Biological Survey of the U.S. Department of Agriculture appeared in 1889,256 but some careful studies had been written and published before that date. Unfortunately, however, even though the methods of these zoological surveys are a decided advance on previous studies in mammalian sociology, up to the present insufficient attention has been paid to the life cycles of the mammals concerned. Nevertheless, the accuracy demanded of these ecological studies by their economic importance set a standard which has stimulated further work in other fields of mammalian sociology. By 1919 the volume of such work had grown sufficiently to justify the appearance of the first number of the American Journal of Mammalogy. The recent series of investigations from the Oxford School of Zoology and Comparative Anatomy represent the first important mammalian surveys undertaken in this country.31, 257, 102

Monkeys and apes are of economic importance. Large land reservations have recently been made for the protection of the gorilla in north-eastern Belgian Congo. Many species of monkey have always been hunted for their fur. In South Africa baboons were at one time officially declared vermin because of the damage they do to farm lands. The Government subsidized the cost of their destruction, and between 1925 and 1927 over £8,000 were spent in bounties in the Cape Province and Transvaal alone. But in spite of financial loss incurred by the depredations of sub-human primates, it is only in very recent years that attempts have been made to obtain accurate information about their behaviour in the wild. As yet, moreover, no country in which monkeys occur has contributed towards such studies. The main body of information available to-day about the social lives of sub-human primates is still unfortunately anecdotal.

The behaviour of apes and monkeys has naturally attracted considerable attention in works on human sociology. In his Principles of Sociology, Herbert Spencer summarized the information he had at his disposal about the social life of these animals. 332

“Among sundry of the primates, gregariousness is joined with some subordination, some combination, some display of the social sentiments. There is obedience to leaders; there is union of efforts; there are sentinels and signals; there is some idea of property; there is some exchange of services; there is adoption of orphans; and anxiety prompts the community at large to make efforts on behalf of endangered members.”


These sentences, which Spencer calls “classes of truths”, consist only of a series of interpretative generalizations based upon the anecdotal literature.

Because of the uncertainties involved in attempts to reconstruct a picture of primate social life from anecdotal accounts—the difficulties of separating the fanciful from the true, of assessing the value of stories whose origins are lost in the past, and of deciding between conflicting observations—sociologists have found it easy to convince themselves that the behaviour of apes supports whatever view they may happen to hold about the origins of human society. The lack of any exact knowledge in this field is clearly shown by the conflicting accounts they have given.

In the first volume of his History of Human Marriage, Westermarck discusses the origins of the “primeval habit” out of which developed the “institution of marriage”. Numerous examples of family relationships are found to exist amongst animals, and an account, culled from many sources, of exemplary family life among the apes and monkeys is given. The gorilla “lives in family groups, consisting of one adult male …, one or more females, and one or more young ones of different ages, … the adult male, or father, guards, warns, and protects his family, and, apparently, builds a nest for them.” “The family”, the author continues, “implying marital and paternal care, was hardly less indispensable for primitive man than it is for the gorilla and chimpanzee,”377 Accordingly Westermarck concludes that there is every reason to believe that primitive man lived in much the same way as his close relatives the apes. Alverdes24 goes even further. He accepts a report that the gorilla is monogamous, and finds in this the “natural foundation” for the monogamy of human society. On the other hand, Briffault denies the existence of any permanent sexual relationship in the animal world. “The animal family, out of which the human social group must be supposed to have arisen, is matriarchal,” and in proof of this statement he provides a rich array of relevant quotations from the anecdotal literature. He too emphasizes the behaviour of the gorilla, and cites some ten quotations to prove that whatever its mating relationship may be, it is certainly not monogamous, as one would gather from five of the six statements quoted by Westermarck. Briffault concludes that “male anthropoids are not in general permanently attached to a given group, but join a female, or group of females, as does the orang, according as their instincts prompt them”. The females with their young form the true permanent group, and a female will admit a male only when she is “prepared for the exercise of his function”.53 According to Briffault, and also to Corin,71 primitive human society was arranged on somewhat similar lines.

Stimulated by the conflicting accounts given by sociologists, Miller published in the Journal of Mammalogy for 1928 a paper entitled “Some Elements of Sexual Behaviour in Primates and their Possible Influence on the Beginnings of Human Social Development”.258 The paper was important not so much for its record of facts of primate behaviour, as for its insistence on the necessity for using only accurate data about sub-human primates in discussions on the origins of human society.

The particular work that drew Miller’s criticism was Malinowski’s Sex and Repression in Savage Society. 245 In this book Malinowski denied that any “type of human organization can be traced back to gregarious tendencies”, stating that “the family is the only type of grouping which man takes over from the animal”. In his development of the theme that the instincts which regulate family grouping among apes become transformed into cultural bonds in human society, he contrasted the sexual behaviour of the ape with the corresponding form of behaviour in human society. But he described the ape as having a generalized form of sexual behaviour, to which its known behaviour does not correspond.

In his discussion of the arguments of sociologists, Miller criticizes the view that man has a type of sexual psychology radically different from that of all other mammals. Malinowski described the ape as a creature with sharply defined periods of rut and heat. Miller cites evidence—in the form of quotations—to show that the female primate, unlike the female of almost any other mammal, is at all times ready to accept the male.

“So far as they have been recorded in the laboratory,” writes Miller, “the main features of simian sexual tendencies tally with well-known elements in human behavior; perhaps the only differences between the sexual life of man and that of other primates which can be reasonably considered as radical enough to have had any determining influence in shaping our peculiarly human institutions are these, that man appears to have developed two significant new features: a socially effective sentiment of love, and the physical and psychological possibility of rape. The first of these may, indeed, be less specifically human than the customary absence among laboratory primates of anything more than its most rudimentary features might cause it to appear… . That rape, on the contrary, is an exclusively human character seems to be beyond serious doubt.”


Miller also denies that man has inherited from his primate precursors the tendency to live in family groups, maintaining, contrary to the views of most sociologists, that old world monkeys and apes live in loosely organized or sexually promiscuous bands.

The factual basis of Miller’s statements will be discussed in later chapters. They are referred to in this context, together with the views of Westermarck and Briffault, in order to indicate the confusion which at present faces those who wish to learn about the social lives of apes and monkeys.

The attention paid by sociologists to the behaviour of sub-human primates calls for an examination of the principles underlying comparisons between human and animal behaviour. This, in its turn, raises the further problem of defining the procedure for the development of a science of mammalian sociology.



Chapter II Mammalian Sociology
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The similarity between anecdotal accounts of the habits of animals and ethnological accounts of the ways of primitive peoples makes it easy to under-stand why the two are so readily discussed together. Both are records of external forms of behaviour, records amplified in the case of man by introspective analysis and embroidered in the case of the animal with anthro-pomorphic interpretation. But although the ethno-logical approach is at present the only practicable way to knowledge of human social behaviour, the anecdotal method is already discredited in animal sociology, and has begun to give way before the methods of ecology and physiology. Apart from this, there are reasons which invalidate comparisons between the external forms of human and animal behaviour. Indeed, much could be said for divorcing the study of man’s behaviour from that of other animals in relation to the subject matter of sociological discussion.

Many authors have maintained that human society differs fundamentally from any animal social grouping, and that any analogy drawn between the two is entirely false. If anthropomorphic interpretation is put aside, animals have only objective existence. None has articu-late speech, none has any social institution. To the human observer their lives are a series of overt responses that are adapted to three main lines of behaviour—search for food, search for mates, avoidance of enemies. Up to a point these three ends limit an animal’s activities in relation to its surroundings. Moreover, broadly speaking, behaviour along these lines is as direct as possible. For example, a monkey eats what it finds, migrating or starving in lean periods; possesses what females it can hold; dominates or is dominated by its fellow creatures. All this can be discovered by observation alone. Theoretically, in any study of animal behaviour, the longer the period of observation is extended the more will be discovered, until eventually a point is reached when further knowledge can be obtained only by experiment.

The position is altogether different in the discussion of human social behaviour. Apart from external forms of response, one has to consider social institutions and articulate speech, which, as the records of history show, extend the variety of human behaviour so considerably that it becomes impossible even to attempt to determine its limits. No stretch of imagination would allow one to describe the social behaviour of even the most primi-tive savage in the same simple terms that are found adequate to describe that of the monkey. For man there is, in a sense, no state of nature. The human food gatherer, even though only a naked savage living in a rock shelter, reveals himself as a creature endowed with articulate speech and a moral code sustained by public tradition. He is often capable of undergoing a cultural transition of several thousand years by adapting himself to a complicated Western European mode of life—a life in which the three main lines of animal adaptive behaviour become masked. The range of human behaviour is so wide, the extent of human institutions so vast, that it is almost impossible to imagine the nature of the primary un-conditioned stimuli and responses that in the child become harnessed and trained to the requirements of society.

In spite, however, of the immense gap between human and animal behaviour, it is important to recognize that the difference between the two is almost certainly one of degree only. Man’s physical and mental kinship with other living organisms cannot be denied. But, as Briffault remarks,

“manifest as is the continuity between the human mind and the mind of animals, we have perhaps become too ready to rest satisfied with the fact that there is no unbridgeable gap between the two, and to underrate the character of the differences which they present. Not that any of those differences is unbridgeable, but, the transition being once effected, conditions have been set up which are radically different from those amid which the animal mind operates. Language and conceptual thought, and the consequent introduction of a separate hereditary transmission distinct from the physiological, constitute unprecedented conditions of evolution.”53


Cultural phenomena may not, in the last resort, prove to be absolutely different from physiological events. But there is a significant distinction between the physiological responses of the animal and the cultural behaviour of man. The effective stimuli involved in the behaviour of animals are mainly inherent in immediate physical events, which are in no way the byproducts of the activities of pre-existing animals of the same species. Man, on the other hand, amasses experience through speech, and the effective stimuli underlying human behaviour are largely products of the lives of pre-existing people. The environment within which human beings live is mainly the accumulation of the activities of previous generations. Culture, in this sense, is an essentially human phenomenon. It is conceivable that a clearer biological understanding of the nature of speech and its derivatives will eventually bring the materials of sociology within the scope of physiological interpretation. Meanwhile, however, a significant and convenient line of demarcation can be drawn between the respective fields of human and animal sociological inquiry.

The separation of man from the animal in discussions of social behaviour is valid only as a practical measure. A scientific philosophy, Hogben maintains,179 does not allow of Cartesian compromise in the consideration of behaviour, and there can be no question that this point of view promises most in the long run for the advance of knowledge. It is conceivable that the day may come when it will be possible to discuss adequately all forms of overt behaviour, human or animal, in the same terms. Behaviourist experiments may, in the future, reveal the nature of all human unlearned responses, and trace their growth as they are conditioned by the infinitely varied stimuli presented by a complex social environment. But since at present we lack this knowledge about our own behaviour, although we can, if we wish, provide ourselves with a fairly clear statement of the origin and development of animal social responses, it is vain to attempt as yet a common approach to the study of human and animal social behaviour. The differences involved, even though they be quantitative only, are too vast for such a project.

It is certainly unwise to take an opposite point of view and, regarding too optimistically the rapid progress of experimental psychology, to proceed in the discussion of sociology on the logical assumption that in the ultimate analysis of vital behaviour the responses of man will prove no different in kind from those of the earthworm. It is perhaps possible, as some maintain, that all external manifestations of behaviour will come within the scope of explanation of the conditioned reflex. If, as many experiments suggest, they do not, it is still probable that they will all come within the scope of explanation of some other concept equally well based upon phenomena that are established objectively. But to devise, as Alverdes has done, classi-ficatory schemes of social behaviour to include both animals and man, on the assumption that all behaviour is fundamentally the same in kind, may be far more misleading than to conduct human sociological researches v ith implicit faith in the doctrine of man’s separation from the rest of the animal world.

Alverdes is the author of the only modern work on animal sociology that has appeared in the English language.24 He does not believe that the complexity and peculiar nature of human behaviour is in any way an obstacle to discussing it together with that of other living organisms. He would explain all activity, whether human or animal, by means of a formula, A=f (C, V), where A represents the act, C “the instinctive element in the actions of men and animals”, and V the variable “which produces in some cases an appropriate, in others an unforseeable response to a situation”. “Every act, A, is, therefore, at one and the same time a function of a constant, C, and a variable, V.” “The difference between instinctive and intellectual activity is this, that in the former the constant, in the latter the variable predominates.” Translated into terms of modern physiology, this formula simply means that all behaviour, animal and human, is built up of conditioned and unconditioned reflexes. A newly-born animal is capable of certain movements, which are built up of a series of reflexes, and which in the course of development become adapted to new stimuli and new situations. Alverdes’ formula cannot mean any more, and because it means only that, it is, for reasons already indicated, hardly a sufficient basis for a system in which men, parrots, penguins and ducks are all classified together as illustrating the institution of permanent monogamy within a herd. It is true that birds mate because they have reproductive organs that periodically determine mating behaviour. It is equally true that the possession of reproductive organs is not unconnected with human marriages. In both we have what Alverdes would no doubt call the same “instinctive element”. But the particular institution in which the mating impulse displays itself is determined, at any rate in man, by the “variable factor” of the act, “practice, experience, habit, also on occasion tradition”. Whatever determines the alleged “permanent monogamy” of birds, it certainly belongs to a category different from those cultural factors responsible for human marriage. To classify both together in no way simplifies the problem of social behaviour. It only tends to mask the important fact that animal behaviour is almost entirely on a physiological plane, while almost all human behaviour is conditioned by culture.

Whether or not the mating arrangements of the penguin, parrot and duck can justly be classified together is also doubtful. The three species may be permanently monogamous owing to entirely different physiological mechanisms. The common classificatory schemes that depend upon such superficial resemblances are all intrinsically anthropomorphic. From the point of view of scientific classification external forms have always to be looked upon with suspicion. Both bats and birds have wings. If wings were the criterion for classification, then the two would be grouped together. As, however, external form is usually disregarded in morphology, bats, as mammals with forelimbs adapted to life in the air, are completely separated from birds. If the principle of classification by external form leads to error in the sphere of morphology, it can do so even more in the sphere of behaviour. Animals differ profoundly from one another, in form, in physiology, and in the environment they inhabit. Social behaviour is the end product of the interaction of these different factors. Clearly, in the study of its behaviour, each animal must therefore be considered according to its own separate characteristics. The study of animal life will not be freed from anthropomorphic tendencies except by means of specialized research. Analogy, as Hogben has implied, will have to give way to analysis if there is to be an end to irrelevant and anthropomorphic classifications of animal society.

Apart, however, from the reasons suggested above, there is another that invalidates most comparisons of human and animal social behaviour. The behaviour of animals is referred to chiefly in questions concerning the origin of human institutions and human attitudes. Superficially there seems no reason why the principle of evolutionary succession, based upon physical relationships, should not be valid in theoretical analyses of the development of human social behaviour. But, as is explained below, though this is a field in which comparison might prove useful, it is not legitimate to infer, as did Alverdes, that comparison of animal and human social life will enable us “to discover some of the basic instincts and impulses upon which the whole edifice of human society is reared”. It is an unsafe assumption, born of anthropomorphic generalizations about animal behaviour and vague thought about evolution, that if human behaviour itself will not reveal those “basic instincts and impulses”, comparison with the lives of other organisms will.

Human society takes the most varied forms. Few people find anything particularly remarkable in the fact that a handful of Bushmen, living in small food-gathering families in the Kalahari Desert of South Africa, exists contemporaneously with eight million civilized Londoners living crowded together in a few square miles. From the biological point of view, Bushmen and Londoners belong to the same species. No other mammalian species, so far as is known, shows such plasticity in social behaviour. When one is told that some wild rabbits live in burrows, there is usually no danger in supposing that all wild rabbits do the same. But similar suppositions are not always sound. Most writers describe the prairie dog of North America as an animal that lives in vast colonies. But according to the report issued by the U.S. Department of Agriculture, it is also found, especially in broken country, living in small family groups.181 Since such variation in social life may occur within a single species of lower mammal, it is clearly unsafe to discuss external forms of behaviour in broad generalizations that embrace more than one species of a genus. The Lar gibbon, one of the lesser apes, is unanimously reported to live in small family parties, while the Hoolock gibbon is found only in large troops. If these reports are true, it follows that there can be no generalization about the social life of the genus Hylobates. Obviously, therefore, the very greatest care must be exercised before extending generalizations to include not only species and genera, but also families and orders. In practice this point is often overlooked.

It happens that the problems of human origins are largely and necessarily speculative. The data derived from ethnological studies seldom permit a unanimous conclusion regarding the ultimate sources of any particular custom. Such origins are lost for ever in that far-distant and mysterious past when Piltdown man, Pekin man, and the erect ape man of Java roamed over Europe and Asia. To-day no creature lives to bridge the gap between Homo sapiens and the anthropoid primates. The behaviour of the apes is therefore often made a basis for speculation concerning human origins. It is doubtful, however, whether the fact that the gorilla lives in family groups strengthens the view that the most primitive form of human society is—as Westermarck contends on the basis of existing records—the monogamous family unit of food-gathering peoples.* The fact that apes live in family groups is in itself no proof that the first men did the same. From the zoological point of view, man is not very closely related to the apes. In classifying the Order Primates it is customary to place them in different Families. Moreover, contrary to popular belief, there is no clear reason why the social behaviour of the “pre-humans” should be considered to have been like that of apes rather than like that of monkeys. Most authorities maintain, on the basis of morphological resemblances, that man and the apes are related, and that both evolved from a common type after the monkeys had branched off from the main stem of the Order. Hence some systematists adopt the view recently given expression by Simpson326 and combine the families Hominidœ and Pongidœ in one superfamily. Certain anatomists, on the other hand, associate man in his evolution with the gibbons, others with the monkeys, and at least one contemporary morphologist strenuously maintains that the human family separated from the main stem at its base, and that it evolved from tarsioid ancestors independently of the other primates.384 These different views are founded on the same kind of evidence, and their authors all believe that man shows the greatest number of significant physical resemblances to the particular sub-human primate with whom they claim his closest kinship, explaining his resemblances to other primates as the results of parallel evolution. The time differences involved in these various hypotheses are—in geological terms—not extensive. They all imply that he began his distinctive human evolution at some period in the first half of the Tertiary geological epoch. Since geological time provides almost unlimited opportunities for parallel evolution in the primate order, there seems to be no logical reason for supposing that man’s distinctive social behaviour evolved from any one group of primates rather than from any other.

* Disregarding the fact that similar analysis and similar argument have led other authors, for instance Briffault, to an opposite conclusion.

The danger of arguing from the behaviour of one animal to that of another is, as already indicated, considerable. The spotted deer of India and the red deer of Western Asia belong to the same zoological family. The spotted deer breeds at all times of the year, a fact that implies continuous meeting of the sexes, while the red deer has a short mating season, the only time when the sexes meet.* If therefore it is impossible to generalize from the mating habits of the spotted deer to those of the red deer, it is even more misleading to attempt to infer the mating habits of the first men from those of the gorilla or any other subhuman primate, since they belong to different families. Furthermore, as Elliot Smith98 has suggested, in spite of some significant resemblances there are other equally significant but inexplicable differences between the familial relationships of primitive food-gathering men and those of apes. For this reason, and for the reasons explained above, it seems clear that discussions about the social behaviour of men now extinct, and known only by their fossilized bones, would still remain on the level of speculation even if everything possible were known about apes and monkeys.

* Records of the Zoological Society400. Also Blanford,46 Lyd-ekker,242 Sterndale.336

It is not only in the sphere of social relationships that this argument holds. Kroeber in his discussion222 of the “three principal approaches”—the archaeological, the ontogenetic, and the comparative—to the question of the origin of culture, states that “comparison with those of the infra-human animals most likely to manifest anticipations of cultural activity” is difficult because of the paucity of established facts and the frequency of anthropomorphic misinterpretation. These may be the difficulties, but the comparative approach has the same shortcomings in discussions of the origin of culture as it has in those of the origin of human social institutions. Anthropologists may find intimations of the beginnings of culture in the facts that the chimpanzee lives in social groups, is possessed of acute powers of perception, and uses sticks as implements. They would find the same intimations in the behaviour of lower primates—both of the Old and of the New World, for recent investigations all tend to show the fundamental similarities in the social and individual responses of most sub-human primates.*

* The term sub-human primate is used here to refer only to monkeys and apes.

Thus only the behaviour common to all apes and monkeys can be regarded as representing a social level through which man once passed in the pre-human stages of his development. In the life of the monkey one may see a crude picture of the social level from which our earliest human ancestors emerged. But only that. The behaviour of the sub-human primate represents a pre-human social level, a level which, though without culture itself, seems to have contained the seeds that grew into the culture of primitive man.

The usual approach to the interpretation of the problems of the social behaviour of mammals is teleological, and involves a petitio principii by presupposing the existence of a specific “social instinct”. Such a concept is perhaps necessary to interpret anecdotal and anthropomorphic accounts of animal life but, as Parr284 remarks, it is “mostly used to veil a lack of knowledge of the real psychological or neurophysiological elements and reactions” underlying social behaviour. The teleological explanation of the origin of societies postulates that animals survive better in groups than as individuals, and the existence of animal groups is usually attributed to natural selection. It is perhaps conceivable that natural selection may have influenced the formation of group, as opposed to familial, life. If an impulse to live a herd life is a genetically determined response, one might assume, in the lack of any more obvious explanation, that animals living in large herds have survived because, possessing this inherited mechanism, they were able, as a herd, to withstand and conquer their enemies, whereas solitary animals were exterminated. But this is purely speculative, and the hypothesis does not suggest any method for its substantiation.

As Parr has shown, teleological speculation about “social instincts” can be disregarded in the explanation of such complex social behaviour as the milling of fish—the ceaseless swimming in circles of individuals within a school that as a whole remains stationary. According to this authority, there is a mutual attraction between individuals belonging to the same species of habitually schooling fishes; an isolated individual will react to its perception of a fellow by bending its course of swimming towards the source of perception. When it has approached, it ranges itself alongside its companion. The approaching response is regarded as a primary unconditioned reaction, and the adjusting of direction as a secondary or conditioned response. These two fundamental concepts explain most of the complicated forms of the social behaviour of fishes.

If teleological concepts are unnecessary for the consideration and interpretation of what might be regarded as obscure and non-adaptive behaviour in such low vertebrates as fish, they are even less necessary in the discussion of the more readily understood activities of mammals. When all questions of its applications to human behaviour are laid aside, and when teleological speculation is disregarded, the chief subject matter of a scientific mammalian sociology is seen to be ecology, reproductive physiology, and those influences which can be classed together as due to the variations of the individual.

An animal cannot survive outside the environment to which its physiology is adapted, while there is always a particular set of external conditions, such as temperature, humidity, and food supply, in which it can best live. Similar animals—individuals of a species—as a rule all live in one kind of environment because their needs are all much the same; and, apart from questions of fertility and disease, their numbers in a particular area will depend upon their ability to find adequate food and protection from enemies within its boundaries. Moreover, a single animal or a group of animals is attracted by an environment that includes its particular physiological needs, and repelled by one without them. The daily movements of the individual in search of food and protection, heat and shade, are probably, therefore, no different in kind from the migratory activities of vast herds of animals.

These ecological considerations show that environmental conditions are responsible both for limiting the size and for directing the movements of whole animal groups. Moreover, such external factors as temperature and food supply are also partly responsible for the immediate attitude of the individual within a group; and since either paucity of numbers or density of population may affect individual social responses, it is possible that external conditions may also indirectly influence social behaviour.

But social behaviour—the inter-relation of individuals within a group—is determined primarily by the mechanisms of reproductive physiology. Hitherto, this fact has seldom been accepted as a basis for discussion, most students having rejected it in favour of a teleological and anthropomorphic view of animal society. Among the few exceptions are Howard,188 who has applied it in the study of bird behaviour, Mali-nowski,245 who based upon it his argument about the differences between human and animal society, and Briffault,53 who applies the view extensively in his discussion of a possible matriarchal foundation of human society. Briffault’s opinion is very clearly stated. “The cause which gives rise to the formation of a group among animals, and the bond which holds such an animal group together, are in every instance manifestations of the reproductive instincts, and every association of individuals in the animal kingdom is, without exception, a reproductive organization.” His application of this principle in sociological discussion is noteworthy, even though it is often reduced to doubtful generalizations based on anecdotal evidence. Apart from a few specialized researches to which reference will be made in a later chapter, no serious attempt has been made, so far as I am aware, to apply this view in the study of mammalian behaviour, as it has been applied in the study of bird behaviour. The life of almost any mammal will, however, show how nearly its social responses are a reflection of physiological mechanisms.

The Californian sea-lion (Eumetopias stelleri) has a breeding season that extends from June 15th to July 15th, and a gestation period of about eleven months. During the latter part of May, the cows band together, sometimes in the company of immature bulls, in the neighbourhood of the rookery where they will later meet the adult males. These arrive early in June, either singly or in groups of as many as six. By the middle of the month breeding activities are in full swing, and within a week or so of giving birth, the cows come into heat and seek the bull. Bull sea-lions do not form harems in the same way as the fur seal, although some take up positions in the rookery which they endeavour to keep by fighting. As soon as every female has been served, the animals take to the sea and the sexes separate.301

The pattern of social behaviour exhibited by this species is clearly determined by its reproductive physiology. The sexes meet and engage in mating activity in only a small part of the year, because that is the only time when their reproductive organs are physiologically in a condition for mating. The fighting of the rutting males follows from their possession of physiologically active testes. The particular time that the females come into heat and seek the bull is determined by the fact that ovulation * follows soon after parturition. The separation of the two sexes at the end of the season is due to the transition of the reproductive organs of the male from a functional to an inactive or anœstrous state, and to the fact that the physiological condition of mating or œstrus in the female is replaced by that of pregnancy.

* The shedding of ripe ova from the ovaries.

This example of the sea-lion illustrates how the framework of mammalian society is determined by physiological mechanisms. Reproductive physiology is the fundamental mechanism of society. Individual responses within a group are both limited by it and adapted to it, so that the most profitable classification of the societies of mammals involves the classification of their sexual mechanisms.

Social behaviour is compounded of the responses of all the individuals in a group, and the behaviour of the group will vary in accordance with the behaviour of its members. The greater the plasticity of behaviour of the individual, the greater will be that of the behaviour of the group. The responses of a monkey are much more varied than those of a ground-squirrel. Similarly, the behaviour of a group of monkeys is more varied than the behaviour of a group of squirrels. But plasticity in the individual and in the group is not determined by psychological factors alone. The mechanisms of reproduction may or may not be so fixed and sharply defined as to determine stereotyped forms of social response. Those of the monkey are less definite than those of the ground-squirrel, and this is directly correlated with its freer behaviour.

The argument outlined above goes far towards explaining the broad basis of sub-human primate society. The main factor that determines social grouping in sub-human primates is sexual attraction. Females attract males and males attract females. The limit to the number of females held by any single male is determined by his degree of dominance, which will again depend not only upon his own potency, but also upon his relationships with his fellow males. The occurrence of sexual individuals within a particular area will act as a stimulus to the expansion of the group, and the limits of expansion will be set both by the relationships within the group and by the environmental conditions within which the group lives.

These considerations form the basis of the subsequent discussion in this book. Lack of relevant information makes it impossible to discuss here the subject of the ecology of the primates. The following chapters are accordingly devoted to an account of the socio-sexual mechanisms of apes and monkeys, and a description of their society.



Chapter III Sexual Periodicity
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The periodicity of growth and of reproductive life is more arresting than perhaps any other vital phenomenon. Nine months’ intra-uterine gestation precedes a man’s birth into the external world. Two years pass before he walks into a childhood that extends to puberty at fourteen, when his sexual organs first become active. In women reproductive life is divided into 28 -day cycles, periods of pregnancy and nursing, and is curtailed by a menopause long before old age. In men it continues evenly and without interruption until they are overtaken by senility. The normal periodicity of all these phenomena is fixed within narrow and still inexplicable limits. There is no obvious reason why the human sexual cycle should take four weeks instead of six, and why gestation should last ten instead of five lunar months. At present there seems no more reason for the particular rhythm of these phenomena than there is for life itself. The rhythmical nature of physiological events is part of their make-up; the most that can be discovered by available methods about periodicity is the mechanism of its maintenance.

Sexual periodicity is even more conspicuous in the lower mammal than in man, since mating and breeding activity are often confined to demarcated seasons, instead of being diffused over the whole year. In such cases the quiescent reproductive organs of the male become physiologically active at fixed periods, and the reproductive organs of the female begin to undergo cycles of activity that are fundamentally the same as the 28-day cycles experienced by women. The essential characteristic of a mating season is that it recurs rhythmically at the same time of the year, irrespective of pregnancy and periods of nursing. Year after year, both male and female ferrets begin to be reproductively active in April, and at the end of August their generative organs shrivel up for the anœstrus, the annual period of sexual inactivity experienced by animals with mating seasons.138 Among the larger mammals, however, it is possible that, though the male has an anœstrus, the female’s reproductive organs may be continuously active, since her gestation is longer than that of a small mammal. Thus, in the sea-lion pregnancy lasts eleven months; in the remaining month of the year the animal may again conceive, since that is the season when its ovaries produce ova that can be fertilized by the semen of the male. Although such an animal does not have an anœstrus, it still experiences a definite cyclical mating season, which synchronizes with that of the other members of its species. Every year at this time rutting males impregnate those females that are experiencing their first season of reproductive activity, those that failed to become pregnant in the preceding season, and those that, having ended a period of gestation and nursing, have again come into heat. In some species gestation, by lasting longer than a year, may, together with the period of nursing, extend over two mating seasons. Even such species, however, will generate ripe ova and spermatazoa only at fixed times of the year.

As a general rule the male’s period of reproductive activity is the counterpart of the female’s. Thus the yearly season of sexuality in the male ferret roughly corresponds to that of its female. But the male season may sometimes begin earlier than that of the female, and there are also mammalian species in which the males remain reproductively potent throughout the year, even though their females experience breeding seasons and periods of complete anœstrus. For example, bitches have only two short sexual seasons a year, whereas dogs are always fertile. The reverse may also occur; the female camel is said to experience a continuous series of reproductive cycles, and to be capable of conception throughout the year, while the male experiences only a short period of rut.*

* Testimony of Major S. S. Flower. See also “A Treatise on the One-Humped Camel” by Captain A. S. Leese. Haynes. Lincolnshire.

Mating seasons are usually explained by the teleo-logical principle that it is necessary for young to be born at a time of the year when climatic conditions are favourable and food is plentiful, and it is assumed that the time of the mating season is fixed, through natural selection, in accordance with this principle. On this view, the particular needs of the young of the species determine the time of the year when they are to be born, and the mating season precedes the time of birth by as many months as are required for gestation. Thus Marshall writes “the restriction of the breeding-habit to certain seasons may have been brought about under the influence of natural selection to meet the necessities of the offspring”250; while according to Westermarck this principle explains why “every month or season of the year is the pairing time of one or another species of Mammals”.377 Considered in a very general and broad way, this view provides an attractive explanation of mating seasons. It is conceivable that some animals were born with the capacity for giving birth at a particular time of the year, and that it was their young alone that survived to transmit the same trait, the offspring of the rest being eliminated by “natural selection”.

This hypothesis is, however, sterile from the point of view of experimental analysis. Even as speculation it is based only upon a variable and intangible concept—the “necessities of the offspring”. It is a common occurrence for different species of mammal living in the same locality to give birth at different times of the year. Teleological explanation would have it that this is due to the fact that the needs of the young differ from one another. Moreover, if mammals happen to be born at times which we should anthropo-morphically consider to be unfavourable, the fact would, on this view, have to be ascribed to a special need, not yet recognized, for being born at such seasons. The young of the American black bear, Ursus ameri-canus, are born in the latter half of January, a most unfavourable time from an anthropomorphic point of view, for the mother is still sealed in her winter den.315 Teleological explanation would imply that being born in January instead of in the spring or summer is a particular need of the bear, a need which, if unsatisfied, would threaten the survival of the species. Such a point of view clearly cannot help either the definition or the solution of the problems raised by the occurrence of mating seasons.

The platitude that almost all wild mammals have demarcated sexual seasons has seldom been examined critically. Based upon the fact that the more conspicuous mammals living in temperate zones have such seasons, this generalization has appeared in most works on the physiology of reproduction since the time of Aristotle, Thus in 1900 Heape165 stated that with the exception of the primates, the reproductive systems of all mammals become inactive, in the absence of pregnancy, during a part of the year. The same author has asserted that even the primates ovulate and conceive only during short seasons, although their reproductive organs are never altogether inactive, The difficulty of obtaining accurate information relating to this question is great, and the few authenticated data about the breeding activities of wild mammals are scattered throughout an extensive literature. Many facts indicate that it is by no means true that all mammals have mating seasons, and it is significant that a relatively large number of the animals that have formed the subject of ecological investigations have been found to mate throughout the year. This applies to many small rodents, for example the field mouse, living in temperate zones.31 Apparently, it is even more true of tropical animals. Schuster307 states that several mammals living near the mouth of the Rufigi in East Africa give birth at any time of the year, while Stevenson-Hamilton337 gives records of dates on which pregnant specimens were obtained, which suggest that the lion has no demarcated breeding season. Unfortunately, data of this kind are too few to provide a basis for any generalization. Extensive records of the breeding of captive wild animals are contained in the histories of zoological gardens and menageries. There is, however, a common belief that such data are irrelevant to the question of natural breeding activity, since a captive life tends to disorganize reproductive mechanisms. Captivity may frequently result—as Darwin pointed out—in sterility. Whether or not it ever increases generative power is as yet unknown. Some authorities believe that it does, since domesticated mammals generally have extensive breeding seasons. But primitive man may have chosen his animals for this very reason. The belief that captivity may increase natural reproductive power is closely related to a view that, in a state of nature, the times and extent of breeding activity are directly controlled by environmental factors. If this view be correct, the records of breeding in captivity do not necessarily reflect the breeding activities of animals in the wild.

Heape, the chief exponent of the view that external conditions directly determine the extent and time of breeding activity, objected to the teleological theory discussed above, because there are some mammals whose mating seasons are separated from the time when they give birth by periods longer than are actually necessary for the intra-uterine development of the young. It is said, for instance, that in the bat the sperms introduced into the vagina do not fertilize an ovum until several months have passed, and that in the roe-deer the fertilized ovum remains quiescent in the segmentation stage for a considerable period. As an alternative hypothesis, Heape suggested that the time of occurrence of the mating season is governed by climatic factors, and that the duration and recurrence of the season are influenced by variations in such external factors as temperature and food supply, and by “individual factors”—the peculiar morphological and physiological characteristics of a species—as well as by “maternal factors”—the length of gestation, lactation, and the period of recuperation following on these two phases. The hypothesis that the season of mating is determined by climatic factors is chiefly supported by such observations as suggest that the time of mating of a species differs “in accordance with the nature of the country in which it lives”.165 It is doubtful, however, whether this in itself implies that external conditions determine the time of occurrence of a breeding season. The facts of animal distribution do not in themselves necessarily provide evidence that different environments directly determine different breeding habits. It is probable that an animal inherits the fixed type of reproductive system of its species. Its particular sexual periodicity may be as much a genetically determined characteristic as is the shape of its head. Like the latter it may have appeared as a mutation or a series of mutations. Having appeared, natural selection determines whether the new character can survive in the environment in which it is produced. If it cannot, and if it is not transferred to some other set of external conditions by migration, it is eliminated. Unless, therefore, one assumes that in nature mutations occur as a result of environmental stimuli, the facts of animal distribution do not necessarily imply that external conditions have more than an indirect influence on the times of breeding seasons.

Heape’s claim that the artificial conditions of domestication and captivity may, in some mammals, increase the duration and number of mating seasons does not appear to be well founded. Few of the relevant observations recorded by him in 1900 are conclusive. Many of his statements on the subject are qualified by the word “probably”. His conclusion that captive conditions prolong the mating seasons of wild mammals was reached by comparing his own uncertain records of their breeding habits in the wild with statements made by keepers in the London Zoological Gardens regarding the habits of the same animals in captivity. These statements were often incorrect. In any case, in the absence of definite knowledge about the breeding habits of most wild animals, the records of births in the London Zoological Gardens are no evidence for the view that captive conditions prolong mating seasons.

The few experiments bearing on the subject, that have been made under control and recorded, give little evidence that environmental factors, other than food supply, directly influence reproductive power.

There is certainly no evidence that abnormally low temperatures retard the onset of a mating season or in any way decrease the power of reproduction. Parkes and Brambell282 failed to induce anœstrus in mice kept in cold-storage, and Baker,31 who investigated the breeding activities of wild mice, found that there is “no correlation between the severity of the winters and the amount of reproduction during them”. The field mice in Bagley Wood near Oxford did not breed in the winter of 1925-26. The cessation of reproduction was less marked in the following winter, while breeding continued, with only a small break, throughout the winter of 1927-28. As Baker writes, this would be “easily understandable if each winter had been warmer than the one before; but this was not the case”. He also states that no sexually active males were caught in February of 1926, whereas all males caught in March were fecund, even though March was actually colder than February.

Light too appears to be an unimportant factor in determining the onset or extent of reproductive activity. Hill and Parkes170 exposed two anœstrous ferrets to ultra-violet irradiation, but found that this had no effect on the animals’ sexuality. The ferret, which may be considered to be a domesticated animal, has an ancestrus that lasts from late August until the end of March, In laboratories it is kept under unvarying conditions, yet its mating season remains fixed between April and August. As Hill and Parkes point out, it is difficult to imagine what “environmental changes take place during April in an artificially-heated animal house, not particularly accessible to direct sunlight”, that may determine the onset of reproductive activity. Baker also considers this question, and, by contrasting the diurnal bank vole (Evotomys glareolus) with the nocturnal field mouse (Apodemus sylvaticus), comes to the conclusion that neither light nor periods of general activity can be factors controlling the breeding seasons of these two animals.*

* When this book was in the press Dr. Baker informed me that certain experiments at present being carried out in his laboratory suggest that light has an effect upon the reproductive activity of the field vole.

An obvious external condition that does directly influence breeding activity is nutrition. Numerous experiments have shown that deficient diets leading to inanition cause cessation of reproductive activity in laboratory mammals, and observation has shown that starvation has a similar effect upon man. It is also well known among farmers that rich feeding stimulates the fertility of sheep by increasing the number of twin births, and it is said that the practice of flushing— feeding luxuriantly—just before the mating season is expected, tends to hasten its onset, Heape writes that “different methods of feeding may accelerate or retard the time of season for ewes”.163 However, he does not cite evidence proving that artificial rich feeding increases the duration or hastens the onset of the mating season of any particular breed of sheep beyond the limits of reproductive activity shown by all sheep. Some breeds are more fertile than others; some have short mating seasons; others, like the Australian merino, are said to experience, in the absence of pregnancy, a continuous series of sexual cycles similar to the human cycle. Several breeds, as Heape has shown, maintain their distinctive sexual habit when transplanted from their original homes to new environments. None of these facts indicate that longer breeding seasons are a direct effect of artificial conditions. The hypothesis that captivity has prolonged the sexual season of the wild prototype of the domesticated sheep is also speculative, since the habits of the sheep’s ancestors are unknown. Feeding experiments have not hitherto been made on mammals with clearly marked breeding seasons. However, it seems improbable that an increased quantity of food would prolong the breeding season of such animals as ferrets throughout the year. Their breeding season still lasts only about four months, although they have been domesticated for countless generations.

That breeding activity is relatively independent of external conditions is seen more clearly when the habits of closely allied animals are contrasted. The bushbuck (Tragelaphus roualigent) and the reedbuck (Redunca redunca bohor) live in the same area, eat the same food, and are exposed to the same climatic conditions; yet they differ considerably in their breeding habits. According to Schuster, the reedbuck breeds throughout the year, the bushbuck only in a limited season. The grey seal (Halichœrus grypus) and the common seal (Phoca vitulina) have much the same distribution and eat similar food. Yet the grey seal gives birth in October and the common seal in June.241 Franklin’s ground-squirrel (Citellus franklini) and the yellow ground-squirrel (Citellus richardsoni) live under much the same conditions in the same area. Yet the yellow squirrel regularly comes up after hibernation in the middle of April, whatever the weather, and then starts mating, whereas the Franklin’s ground-squirrel does not emerge until three weeks later.315 These differences are inexplicable on the view that the time of the mating season is directly determined by external conditions.

The observations recorded in the preceding paragraph suggest that much could be learnt about the effects of external conditions by examining the breeding behaviour of mammals naturalized in a climate completely different from that of their original home. Little, however, is recorded about the results of such transplantation. But Thomson,353 in his book on the naturalization of animals in New Zealand, records a significant observation bearing on this question. One of his correspondents wrote, concerning wild goats, “the female has her young in winter, when food is not plentiful,” adding, “why this is I never could understand.” If true, this fact seems to suggest that the new environment has not altered the goat’s European breeding habit. The reproductive seasons of many species of mammal that have been exhibited in the London Zoological Gardens practically without interruption for the past hundred years, do not appear to have been affected by the changed environmental conditions to which the animals have been exposed. Thus polar bears have been born in the London Gardens during November and early December, reindeer during May. Many other mammals from widely separated parts of the world show similarly restricted breeding seasons, some of which hardly seem to be adapted to the climate of London. Comparison with statements recorded in books of natural history suggest that most of these animals retain their original breeding habits.

The facts set out above seem to conflict with the widely held view that external conditions always play an important part in directly determining the time or extent of mating seasons and, indeed, they seem to indicate that the breeding behaviour of a species is part of its physiological constitution. An animal is either capable of giving birth at any time of the year, like the field mouse, or it does so during a restricted breeding season, like the ferret. Factors inherent in themselves, and not immediate external conditions, determine whether mammals have absolutely restricted breeding seasons, or whether they are capable of reproduction throughout the year. This implies that records of the births of mammals in captivity do provide, contrary to common belief, a good indication of the breeding habits of wild mammals.

An important statistical consideration is involved in the interpretation of data regarding the breeding of captive mammals. Animals that are grouped under the same specific name in zoological gardens may have been collected in all parts of the geographical range of the species. Thus in considering the time of breeding of a species in captivity, comparison has to be made with the longest temporal span of the breeding power of the same species in the wild.

Owing to the lack of data, the problem of defining the natural limits of the breeding season of a wild species presents certain difficulties. Clearly the reproductive behaviour of a species is not that of a small sample inhabiting an insignificant part of the total area over which all the species is distributed. The individuals of such a sample might begin their breeding activities earlier in the year than those of a group living elsewhere. The first essential for a definition of a breeding season is therefore that it should cover the entire period in which all members of the species show sexual activity. It is conceivable that the sexual activity of individuals at opposite ends of the time range in any one year might not overlap. The definition must also take into account the behaviour of the species over a period of time in which it will have demonstrated its entire temporal range of breeding power. The necessity for making this provision is indicated by Baker’s findings with regard to the field mouse, which reproduces to a different extent from year to year. An animal’s mating season might begin in May one year, in April the next, and in June the one following. If the modal length of the mating season over a number of years is three months, the total range of the animal’s mating activity would extend in the three years considered over a period of five months—April to August. This period, and not the particular three months in which it mates in most years, represents the natural limits of its mating season. Further experience would tell whether or not the limits for the three years would prove to be the same as those for ten years.

Such a definition shows that it may not be necessary to assume that new environmental factors have unnaturally extended the reproductive power of individual captive animals when the breeding season of their species appears to be prolonged under changed conditions; for it is possible that the breeding habits of several varieties, distinct from the point of view of reproductive power, are included in the same designation in the estimation of the breeding seasons of species in captivity. At the same time it is also possible that captivity offers the necessary conditions to some species for an optimum expression of their generative capacities,—such, for example, as the natural conditions under which the field mouse, Apodemus sylvaticus, bred throughout the year instead of for six months.

The records of the Zoological Society of London extend without a break from 1827 to the present day.400 Since the foundation of the Gardens, 745 mammalian species—excluding the Order Marsupialia and the Old and New World monkeys—have been exhibited.111 Many of these species—which have been classified according to the methods of the museum systematist—would probably fail to satisfy the Linnæan demand that an animal should not be effectively fertile except with one of its kind. Of the 745 species, 251—a little more than a third—have bred. Since many accidental factors may be responsible for the fact that two-thirds have failed to breed, these figures do not necessarily imply that captive conditions usually cause sterility. Solitary animals may have been shown. Specimens may have died before reaching reproductive maturity. Organic disease of some other system may have affected the gonads secondarily. When animals have bred, they have done so in natural circumstances. There is no record of any attempt having been made in the London Gardens to make animals mate under experimental conditions. Conclusions regarding breeding seasons can be based on the birth records of only 95 of the 251 species that have bred. For the rest, the records are too few to justify any generalization. Fewer births are necessary to show that an animal mates at all times of the year than to prove that it has a restricted breeding season. Thus it is fairly safe to assume that an animal has no breeding season if a small number of records are spread over the whole year. On the other hand, it is unsafe to assume that it has a mating season if a small number of births are crowded into a single month, since further records might show that the animal can breed at other times. The statistical value of all the data is greatly increased by the fact that they are scattered over a large number of years. Analysis of the data available for the 95 species that have bred sufficiently to allow of generalization shows that 8 of 15 species of the Order Carnivora, 5 of 21 species of the Order Rodentia, 3 of 3 species of the Order Perissodactyla (horses, etc.), and 24 of 48 species of the Order Artiodactyla (cattle, deer, etc.), have demarcated breeding seasons. In all, 47—one less than half—of the 95 species have breeding seasons, the remaining 48 breeding at any time of the year. This fact clearly suggests the unreliability of the statement that all mammals in a state of nature have restricted mating seasons. However, it must be emphasized that this method of analysis tends to swell the relative number of those species that breed at any time, not only because in their case fewer births are necessary to justify a conclusion, but also because mammals with unrestricted reproductive power are probably more likely to breed in captivity than are animals with demarcated mating seasons.
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