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ABSTRACT 

Al truism ha.s two mein aspects; the one philosophical and 

the other scientific. After a discussion of the ma.in issues 

ra.ised by the concept, two definitions having similar criteria. 

were developed. Flight calls in ma.le pheasants were then studied 

in order to place them either in one of the two altruistic cate­

eories or to relegate them to the egoistic category. 

The este-bli shment and ma.intena.nce of altruism in anime.l 

populations was excunined in light of the dilemma presented by 

the classical genetic model for natural selection. A formula 

ii. 

which will assist in the separation and delineation of the con­

cept altruism from reciprocity and egoism wa.s developed. The 

meaning of "others" was considered with respect to genetic co­

efficients of relationship. Modifications of a model for al truism 

were made which incorporated a factor covering the potential 

genetic contribution to future offspring by the altruist over 

that by the recipient(s). A further factor gave indications of 

possible values for the cost facet of altruism. These modifi­

cations help explain the preponderance of pa.rental care in the 

animal world as opposed to geriatric care and suggest that older 

parents may be more altruistically disposed toward offspring 

than younger parents. 

Based on a. theory for the establishment and increase of 

altruistic genes in animal populations, a relationship was 

hypothesized to exist in the avian order Passerifonnes between 

clutch averages (which were considered to be a.n index of "genetic 

investment") a.nd prosocia.l behaviour. The positive correlations 

found supported this hypothesis. 



Beb 0.viours were then cLo E'en from the mammali m1 order 

Artiod2.ctyla for rr.oro exhnur-tive stud;/. Mothering behcwiour 

in sheep ,,w.s ex2rninec_ for 2n Rl truistic bonding fa,ctor in the 

ewe tyocirds tho lanb v:hich could be rel2.ted to previous season 

twinnin{;. Al though the factor itself wo.s not found, a. serendip­

itous finding of Fex ratio chonges in back-crossed sheep wa.s 

reco rcled. 

So cic>.l e;rooming in dairy co\-rs was then investi gcited. The 

reduced stimulus ,·'orld of the domer:tic cow decrec1.1:1es the number 

of modalities by tiliich rewards may be returned to benefactors 

cind the formula developed to delineate al truism from reciprocity 

and egoi r~m could thus be mo re a.ccura.tely e.pplied. As little is 

known 8.bout social grooming in cowi::, herd parameters were 

recorded 2-..nd severa.l varia.bles were correlated with the giving 

and/or receiving of grooming actions. • Use of m1 identicRl twin 

herd furthered inv8E'ti gation into the meRning of "others" and it 

was found that grooming preferences fell into a five-point 

ordinc1.l scale: self, twin, o\m a.ge group, next nearest age 

group, and furthest away age group. Age proved to be the most 

perva.si ve vc1,riable correla.ted with non-twin socie.l grooming, 

whereas within twin pa,irs r;rooming wa.s mo st consi stenly cor­

relc1,ted with mil kine; order. The altruism found wa.s a,lso shown 

to be twin-linked (i.e. if one member of a twin pair was 

altruistic, its twin tended to be altruistic also). 

Altruism is here considered almost coeval with egoism, that 

is almost RS old as life itself. It is therefore reasonable to 

think of a,ltruism as either a primary reinforcer or e.s being 

intrinsi ca.Uy motivating. 

iii. 
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ti ... under conditions of modern civilized 

life there is not a single factor exerting 

selection pressure in the direction of 

goodness and kindness, unless it is our 

innate feeling for these values." 

(Lorenz, 1974, p.39). 

v. 
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C H A P T E R I 

DFI'TIODUCTION 

Resea.rch ca.rried out in Sweden entitled 11 Sex as a Fa.ctor 

in the Behe.vior of Preadolescent Monkeys (Maca.ca. irus) toward 

Infants" (1:00 d, 1970) formed pa.rt of the requirements for a. 

f,I. Soc. Sc. degree from the University of Uppsala. An extension of 

the findings from that rc·sea.rch, which supported the hyr,othesi s 

that pre8.d.olescent (2 years ± 6 months) females show considerably 

more interest in infants (less than 36 weeks old) than do pre-

aclole:::cent ma.les, led to a desire to uncover more informe..tion 

about affilia.ti ve sentiments. Many of the variables affecting 

ma.ture maternal behaviour such as hormones released and connected 

1. 

to pregnancy, parturition and the resumption of the normal ovula.­

tory cycle, would not appear to explain by themselves the increa.sed 

interest of preadolescent females. Biological programming for such 

behaviour is one powerful interpretation of the results. One 

wonders how preadolescent female monkeys "know" in the ethological 

sense tha.t they someday will be mothers and therefore show interest 

in handling young. 

Pro so ci ru. behaviour has been perhaps a neglected area 

for research purposes. Judging from the relative imbalence in 

favour of agoni sti c contra. affiliati ve behaviours found in scien­

tific journals, it apparently is considered more rigorous to study 

discord, agonistic encounters and dominance hierarchies than pro­

social or caretaking, epimeletic behaviours. 

Al trui e:m more than other categories of' pro social 

behaviour seems to be particularly prone to "scientific" 

criticism. This may have historical-philosophical roots that, 



for some, prejud.ice the ccu3e a.nd preclude a.n objective a.nci.lysis 

of criteria for the construct or an agreement a.s to which datn. 

ousht to he subsumed under such a heading. 

This thesis is being presented to explore behavioural ante­

cedents of altruis1;1 with the aim of clarifying ::::ome of the 

ont,?.nGlements surrounding such a psychological construct. 

Primc".rily, then, it w2.s this construct which was under analysis, 

not so much the severa.l behaviours from different quarters which 

,,,ere uE,od to shed light on this central concern. 

The broc?.cier aspects to be dealt with were: 

( a) The definition of altruism. 

lb) Specific criteria for the definition 

le) Altruism's delineation from the related 

concepts reciprocity and egoism 

ldJ Altruism's genetic reality 

(e) Closer examina.tion of a pro-social 

behaviour in a specific a.nimc1.l to give 

the opportunity of a reappraisal of the 

findings occasioned by investigations 

into the first four a.spects of al truism. 

In order to reach point (a), it wa.s necessary in Cha.pt er II 

to examine the definitional complexities connected with altruism. 

The philosophica.l orientations present in the literature led to 

a discussion of twelve points. These were resolved insofar as 

this thesis is concerned, a.l though it is hoped that these 

resolutions will have wider applica.bili ty. 

A recent review by Krebs (1970) gives an a,dequc1.te handling 

of the state of the human literature relating to altruism up to 

that point in time, but he omits relevant animal studies. This 

2. 



omission is a,l so taken into a.ccount and compensated for in 

Chapter II. The use of comp[l.rative analysis through c1,nimal 

studies in this thesis relc1,tes mc1,inly to the fourth goal of 

comparative psychology as elucidated by Hodos and Campbell (1969) 

which is involved with the analysis of the genera,l mechanisms for 

adaption nnd survival. This led to a grea,ter interest in genetic 

facto rs than in specific behaviours per se. 

In Chapter III the efficacy of the scientific definition of 

altruism delineated in Ch?..pter II is used to exclude a heretofore 

c1-ccepted behaviour from the category of al truism. Specifically, 

flight calls (sometimes considered "warning" calls) in ring­

necked pheasants are examined in the light of a hypothesis rega.rd­

ing sexual dimorphism and e:elf-preserva.tion. 

Once the definition for altruism has been established, the 

problem arises as to whether or not it can be "fixed" in the 

gene pools of viable species. Several models are reviewed in 

Chapter IV in order to strengthen the case for the establishment 

of altruism. A model is also presented to delineate altruism 

from reciprocity and egoism. 

In Chapter V a. genetic model discussed in Chapter IV and 

substantinted in the research literature through work on social 

insects is tested by looking at antecedents of altruistic 

behaviour in the avian order Passeriformes. 

Chapter VI di scussee: an experiment with primiparous ewes 

and their success at mothering twins in relation to the success 

rate of twins born to the same mothers the following year. A 

serendipitous investigation considers the possibility of sex 

ratios being affected by genetic crosses. 



Chapter VII deals with so cia.l grooming in two herds, 

one of identical twin dD.iry cows and one of identica.l twin 

heifers. Herd diurna.l grooming rhythms are noted both in terms 

of the number of interactions and amount of time involved. 

Breed, age, body weight, milk production, milking order and 

effects of feeding schedules are exc:irnined in relation to socia.l 

grooming both ci ven and received. The informo.tion so far gathered 

is then used in the formula devised in Chapter IV to categorise 

al trui sti c and eeo i stic cows. These categories are used to form 

a dichotomous scale whicb is then examined for significant cor­

relc=itions with the same variables used in the general study of 

socia.l grooming listed above. The twin cow herd is also examined 

in regard to the relationships formed with others (i.e. twins, 

o'l-m age group, nearest a.ge group, nnd furthest away age group). 

Chapter VIII concludes the thesis, gives a genera.I 

summa.ry and a.l so includes suggestions for additional research. 



C H A P T E R I I 

PlIIL030PJIICAL onrm•rATIOH AND BJ\.CYCmomrn HTF0TIYATI0N 

Before cl, scientific investir;ation of altruism in man or 

anim;:iJ s can be undert 2,ken it becomes necessRI"J to consider several 

e:loba.l a,spects of the term, to assess the ba,ckground for its 

common usage and to clearly delineate adequate working ci,ssurnptions. 

This is the basic aim of the present chapter. When Auguste Comte 

introduced altruism as a philosophical term in 1851, it was almost 

immedia,tely t;::,,ken up as part of the zeitgeist and made to fill an 

immense conceptual vacuum. It was assimilated by the disciplines 

of religion and ethical theory, economics, sociology, literature 

and politics. Altruism seemed to have a quality which appealed 

to the im2.gination of social reformers. :Many kinds of altruism 

flourished in the U.S.A. between 1865 and 1900, probably due to 

mRjor uncertainties in American thought. Budd (1956) felt the 

al truism of that period "• •• was too malleable. Too many of even 

its sincere prophets invented emphases that ranged from self-

immo 1 ation to scientific alms-giving. 11 (p. 52). 

A relatively quiescent period seems to have followed 

from 1900 until the late 40 's. This might be a reflection of the 

pessimism engendered by the desperation of two world wars. 

Shortly after and possibly as a. result of this period, the need 

for studies in a.ltruism again seems to have been felt. Sorokin 

(1950) exemplified the urgency for such studies in the preface 

to his book E:icplorations in Altruistic Love and Behaviour, 

"• •• there seems to be no effective defense against the Apo­

calyptic methods of destruction but the Sermon on the Mount 

practised in human behavior, incorporated into our social 



inst:i.tutiont:,, 2nd incessantly articulr;ted by culture." (p.v). 

An increasing trend. to do research in altruism is evident 

in the academic .;o rld. Since 1950 several books hcwe been pub-

li r;hecl (Sibl-'.;ibes::'eldt, 1973; Na.ca,ula.y & BerkoHitz, 1970; l\'.agel, 

1970; Rosenh2,n, 1967), a few doctora,l theseE\ (Armsby, 1968; 

Friedrichs, 1957; Rettic;, 1956), and articles in a. rather la.rge 

ve.,riety of journ2ls (see Bibliography) ran[;ing from philosophy 

to csn2tics, from behaviour modification to himanistic psychology, 

hnvo been written in this area. 

Given the variety of be.ckgrounds drawn upon originally to 

c:a.in an orientation into altruism, it is not surprising to see 

resec1rch being generated noH in many different directions. 

E:x.'1)erimental rer~ul ts by one observer are scrutinised by research 

workers operating from other phi lo sop hi cal orientations, who then 

feel they can discard tho results presented, not due to any 

pa.rticular defect in experimental methodology, but rather due to 

the inexacti tucles found in the basic working definitions or 

a.xioms. 

Altruism has often been criticized on tho grounds that a 

certain intent of behaviour is automati ca.lly implied. This 

cri ti ci sm, however, is applicable to mo st of the terms with 

which we mi 0ht elect to replace a,ltruism. For example, prosocial 

or social grooming (rather than looking for edibles on another's 

fur). Amicable behaviour has suffered similar objections based 

on the idea that the acts referred to are not properly so des-

cri bod or interpreted (Barnett & Evans, 1964). Taking a reduct­

ionist point of view may lea.d us to identifying the maternal-

care giving or epimeletic behaviour (Scott, 1956) of cats to 

their young as merely li eking. HoHever, what we ga,in in precise 

6. 



physiolot;ical terms Fe may more than just lose in sociologicc=tl 

or 1:iolor;ica.l under~.te.nding. 

Kreb~> (1970) in his summary of the al trui sti c literature 

considered tlud resoRrchers had avoided the definitional problem 

by usir.c opora.tion2.l definitions. In a simila.r vein, r,"8.ca.ulc1.y & 

Berko\·,i tz (1970) said in the introduction to their book on 

2.l truism that "'• •• there are sever2.l defini tion2.l problems that 

are ;ret to be solved. He will begin by trying to dispose of (or 

evade) ono of them: What is "Altruism"?"' (p.2). Eva.sion, 

however, c1;m hardly be considered a satisfactory basis upon which 

to establish a foundation for research. 

A clearer conceptualization of altruism would facilitate 

inter-clit~ciplinar;y communication of research findings. As a 

step in trJis direction, the following thirteen usa.ges of the 

term a.ltruism are examined to derive important issues which 

should be considered when forming a working definition of the 

term. These usa.ges also illustrate the diversity of thinking in 

this a.re a. 

1. "Altruism ... Rega.rd for others, as a principle of 

action; opp. to egoism or selfishness." Encyclopa.edia 

Bri tcinnica - World Languace Edition of the Ox.ford 

Dictionary (1962,p. 51). 

2. "Learning theorists view altruistic beha,vior as a. 

product of modelling, conditioning, discrimination 

training, a.nd rewa.rds for self-sa,crifice." 

Sara.son (1972, P• 405) • 

3. "The primary problem [regarding altruis~ is whether 

there is purposive behavior in which one animal helps 

another at some co st to himself (in ma.terial weal th, 

S Ch food' Or in the expenditure of energy), when 
~ u a.s 



the beho.vior has not been induced by rewa.rd or by 

U.rea.t of punir-,hrncnt. 11 IIebb, (1971, p. 409). 

4. "Altruism is self-destructive beha.vior performed 

for the benefit of others." Wilson (1971, p.321). 

5. l'obz!:ansky (1968) defined "Altruistic" as "••. 

behavior benefiting the group (family, clan, tribe) 

to 1-1hi ch the individual so beha.ving belongs and 

detriment2.l to that individu0.l himself." (p.238). 

6. Trivers (1971) in his article on the Svolution of 

Reciprocal Altruism, stated that "Altruistic beha.v­

io r c,m be defined as behavior that benefits another 

orc;Eini sm, not closely rel2.ted, while being apparently 

detrimental to the organism performing the behavior, 

benefit and detriment being defined in terms of 

contribution to inclusive fitness. 11 (p. 35). 

7. 111 Biological altruism, broc1.dly defined, includes a.11 

behaviors by which some indi vi dua.l s benefit others of 

the S8me species, without benefiting themselves. The 

benefits may be voluntary or involuntary and direct 

or indirect: e.g., genetic shortening of life span 

is a.ltruism if it prevents older individua.ls from 

competing to the disadvantage of younger ones. (But 

"reciprocal altruism" [Trivers, 1971, P• 35] is not 

altruism by this definition, because probabilities 

of benefits are mutua.1)."' Darlington, Jr. (1972, p.293). 

8. Rice & Ga.iner (1962) felt that altruism could be 

operationally defined as "beha.vior of one a.nimc1.l that 

relieves another animal's 'distress'." (p. 123). 

9. "Empathic or vicarious control of behavior is in fact 

8. 



a requirement of the truly a,ltruistic act." 

Aronfreed (1968, p. 139). 

10. According to Kreb's (1970) a.na.lysis of Leeds' 

(1963) criteria., an "altruistic a.ct; 

a) is a.n end in itself; it is not directed at ga.in, 

b) ii:; emi ttcd voluntarily, and 

c) does good." (p. 259). 

11. Viaslow (1966) talks about 11 ••• the godlike in human 

beings, of altruism•••" (p. 15). 

12. "Altruism, on the other hcmd (as opposed to egoism), 

mn.;r denote tl:e theory that we ought a.lways to aim at 

other peopJ.e 's ha.ppiness, on the ground that this is 

the best mecms of securing our own as well as theirs. 11 

(l,Coore, 1965, P• 96). 

13. "' ALTRUISJ-~, a phi lo so phi cal term used in ethics (q.v.) 
for the theory of conduct which regards the good of 
otters as tte end of mora.l a.ct ion. It was invented by 
Auguste Comte a.nd ad.opted generally as a convenient 
antithesis to egoism. As a theory of conduct, its 
adequacy depends on the interpretation given to the 
term "good". If "the f:OOd. 11 is taken to be pleasure 
and the obsence of pc1.in, al truism would seem a reason­
c1.ble principle. Ifost men would a.gree that a moral 
agent has e..n obligation to further the pleasures and 
allevic1.te the pains of other people, while it would 
seem contrary to ordina.r<J usage to say that a man has 
a duty to further his own pleasure or to spare himself 
pain or is to be blamed for not doing either of these 
things. The same arguments hold if happiness is ta.ken 
as the end of life. But if "good" is used more widely 
to include knowledge, aesthetic experience, virtue of 
cha.racter end personal holiness, then altruism fails 
as a complete theory of morals, for a. moral a.gent has 
a duty of self-improvement in these fields, as well 
as his duties to others. 

Some utilitarians (e.g., Herbert Spencer and Sir 
Leslie Stephen; see UTILITARIANIS?,I) held that these 
distinctions between self and others were unsatis­
factory. Both egoism and e.ltruism conceived society 
as an aggregEde of uni ts. The true moral aim was the 
welfare neither of others nor of self but of society 
(the socinl orgc1nism). This view claimed the support 
of evolutionary theory. Society was thought of as 
preserved and developed by the harmonious co-operation 



of the individuals composing it, just as an orgcinii:,m 
is by the harmonious interaction of the cells of which 
it is rnc1cle up. This analo[c;y wa.s dangerous for two 
re a.sons: it c_o es not seem possible to speak of the 
r,ood of a i:-ociety except in terrns of the GQods of its 
ind.i vi dual members; and these theories do not make 
clc2.r wlrntlior the society to which indi vidue,l ections 
are referred is one society or m,my. In ordinary 
usace there c1,re many societies, each with its o.-m 
members, but it is not an a.dequc1.te theory of morals 
to limit the moral agent's duties to actions serving 
the particular society to which ho belongs. 

The principle of al truism recc1.lls the Christian 
mr1xim "Do unto others ['S you would they would do unto 
you". But 11otbers" in this ma.xim means not "other 
Enc;lishmcn" or "other Christians" but "other men 
regardless of the pcl.rticula.r societies to which they 
hempen to belonc;"."' (Eabbot, 1970, P• 691c). 

The above us2ges of altruism suggest twelve issues to be 

considered when defining the term. These issues are: 

I. Should al truism be reserved as a "higher human" qua.Ii ty? 

II. Vhat are the implica.tions of purposive behaviour with 

relation to altruism? 

III. Is altruism defined by intention or a.ction? 

IV. How is altruism related to egoism? 

V. Is nltruism a. moral principle or a, behavioural category? 

VI. Is altruism amenable to empirical, scientific 

investigation? 

VII. Can an absence o:f beha.viour be e,ltruism? 

VIII. Is the existence of other's "need" or "distress" necessary 

to elicit altruism, or does it occasionally "overflow"? 

IX. Is al truism innate or learned? 

X. Is reward a concomitant of altruism? 

XI. Is recipro ca.l altruism a contradict ion in terms? 

XII. What genetic relationship should the giver have to the 

recipient for the giving to be considered altruistic? 

Or, what is the meaning o:f "others"? 

10. 



These issues uill now be elaborated more fully. Is'.:ost of 

the issues are left open in t"1e follo • ng d" • i w1. . 1. scussion8. This is 

related to the nature of axioms used for building definitions; 

not beine a1nenable to proof, they can only be presented. 

Follo1dnG this, the stance ta.ken in this resea.rch for each 

issue will be given (p. 51). 

I. SPQFLD ALTRUISI! B'~ rrss-;;;RVSD l\S A HIGI;"SR HUMAN QUALITY? 

Hirth (1966) interpreting !-~a.slow, stE1.ted that he "• •• argues 

th2,t [research J training based solely on the mecha.ni stic model 

11. 

[of the physical sciences J tends to sponsor safe investigations, 

limited to enquiries that may be ma.naged easily by the methodology. 

This has the effect of ruling out significant but more intractable 

questions tha.t deal with the whole person - with subjective or 

self-knowledge, with deeper knowledge of "a single peroon, 11 and 

with the higher human qualities such as al truism and integri ty. 11 

(p. x.). 

T;.10 questions obtrude here, 

1. whether or not altruism should be reserved as a 

•higher human qua.lity", and 

2. whether it is necessary to employ techniques not 

tradi tiona.lly used in rigorous empirical scientific 

investigation to gain a more thorough understanding 

of altruism. 

The second issue will be pursued later. 

As frequently used it appears that in a.l truism one has. dis-

covered the di vi ding principle, or "di vine touch" of deity, 

giving man a quoli ty no animal possesses. For example, 

Zuckerman (1932) said that: "The reflex character of the re­

action of a monkey who rushes to the aid of a. tormented fellow 



has been emph2.sized. sufficiently not to require sumrna,rizing 

here. Its 'blind' character is demonstrated by the fact th2,t the 

monkey res:;_;onds in the Ba.me wo:y to e.n 'assa:ul t' upon a dea.d com­

panion. J.:onkeys and apes do not recognise dee.th, for they react 

to their dead companions as if the latter were alive but passive. 

'rhus the 'blind' clrn.racter of their social responses .,.muld seem 

to deny them a.r1y claim to altruism." (p. 305). And, as recently 
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as 1966, ;;;imerl & DcVore in 2, similar vein stated that "Appa.rently 

non-hurnen primates do not appreciate the significance of death, or 

so their beh8viour suggests." (p.88). For evidence to support 

this view they mention George Schaller (1965) who once saw a. 

fer.wle eorilla, with a two da:y old infant that had died, carry-

ing the dee,d infant for four da.ys before she finally a.bandoned it. 

A consideration of the behaviour towards the dee,d observed in 

many hurr.[>n societies ( where an assault on recently deceased 

relatives would not be tolerated either) would question the valid­

ity of the opinion a,bove tha.t altruism on these grounds should be 

reserved as a human qua,li ty. 

Leeds (1963) mentioned three criteria which would tend to 

sub st anti ate a "higher human" view of altruism. 

1. The person who engages in giving, treats it as an end in 

itself. He anticipates no other satisfaction or gain 

than the pleasure of contributing to the welfare of others. 

2. The person i~ves voluntarily. He is acting beyond the 

call of duty and not fulfilling stipulated role 

obligations. 

3. On balance, the person "is doin[; good" as judged by the 

recipient·and spectators to the action. (Krebs (1970) 

agreed that these criteria were in fact the a.ttri but es 

ascribed by laymen to altruism.) 



The third criterion presents some difficulties, since it 

means that the opero,tion of co 11ti' nb,.,.ent f t t bl c1.c ors, no reason a y 

foreseeable by the 8Eent, may mcike his action non-a,l trui sti c. 

This pro1:>ler.1 seems to a.pply to any moral principle which judges 

individual ections by actunl (i.e. nintended" or "reasonably fore­

seeci,ble") results. These di:fficul ties may be avoided by referring 

to types of actions rather than consequences, thus allowing one to 

ignore the odd case where, Sc\Y, attempting to save someone's life 

turned out for some re2son to have bad consequences for the 

recipi8nt. 

There seem to be strong emotive egocentric aspects for man 

having altruism a,s opposed to animals. One indication of this 

would be the general public's po si ti ve reactions to Adlerian 

psycholow• Adler reorga,nised the Freudia.n psychoanalytic world, 

with its concentra,tion on the id. Hall & Lindzey (1970) sta.ted 
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that "By endo~-.ing man with altruism, humanitarianism, co-operation, 

[Adler J restored to r:wn a sense of dignity and worth that psycho­

analysis had pretty la.rgely destroyed•••" (p.127). Goldiamond 

(1968) agreed that some people when _discussing conscience, 

morality and altruism would state that it is; "These behaviors 

which make us humcm - •••" (p.32). 

As Auguste Comte coined the term, his original statement 

should help clarify the picture regarding man's exclusive claim 

to altruism and provide an orientation for further discussion. 

"We have now to consider the culminating point of the 
affective series; the socic1.l or altruistic propen­
sities, • • • Al though, as I have already explained, it 
is only in our 01rm race that this ch?.racteristic prop­
erty can be fully manifested, its first appeara.nce 
should be noted in Biology, as the best prepa.ration 
for examining it a,fteri•Jards more thoroughly in Socio­
logy. That these higher instincts are shared by many 
animal species is beyond question. They exist sometimes 
in a higher degree of intensity then in Man; and 
independently of this they are not complicated with 



soci?.l institutions and intellectu,11 influences. Here 
consequentJ:,r it is tho,t their true chara,cter can be 
rieorour_,.ly defined, so a,s to leave no room for uncert­
ainty. 1-li thout the aid afforded by the observation of 
anir.~,,1s, our feeble reesoning powers would never have 
been able to wi th::;ta,nd the sophistical a,ttempts of 
theolow 2-nd ontoloCT to disprove the existe~ce of in­
nate sympathetic instincts; ax1d indeed they still 
rem2in unackno uledced hy minds who reject the validity 
of this crnpea.l •.•• Evidently the principal feature of 
Proi;ress in 2.11 living things is that the general con­
sensus Hhich we h2,ve seen to be the essentia,l e,ttribute 
of vitality should become more perfect. It follows 
that h,?ppiness 2nd worth, in individuals a.s well as in 
societies, depGnd on a.dequo.te ascendancy of the sympa,­
thetic instincts. Thus the expression, Live for Others, 
is the simplest summary of the whole moral code of 
Positivism. And Biology should indicate the germ of 
this principle, presenting it in a form uncomplica,ted 
by disturbing influences." (Comte, 1875, p.564). 

The no.rwini c=in tone in this passage is remarkable in that 

Comte published this work a full eight years prior to Darwin's 

Oricin of the SDecies. The original French version (1851) is 

quoted in Appendix A. 

The large number of experimenters using animals in their 

studies of al truism also suggests that one does not helpfully 

differentiate man from the animal kingdom along this dimension. 

Hebb (1971) much in acco rda.nce with the spirit of Comte's reason­

ing felt that "••• the only decisive evidence of the existence of 

lt • !=:Uch comes from the large-brained infrahuman a, ru1.sm, as ~ , 

mammals." (p. 409) • 

Tables I, II & III show the variety of animals studied and the 

type O f helping beha,viour or altruism discussed or observed. It 

starts with insects and extends along the scale of complexity to 

the subhuman primates and then man. These charts are a descrip­

tive sample rather thc1n an exhaustive listing of studies in the 

field, and illustrate briefly the range of investigations under-

taken in this area. 
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Researchers 

Eberhard (1972) 

Darlington Jr. 
( 1972) 

Hamilton (1964) 

Wilson ( 1971) 

Sakap;ami and 
Akahira (1960) 

Williams (1971) 

Limbaugh & 
Pederson & 
Chase ( 1961) 

Table I Representative Summary of Range of Species in which 
Altruistic Behaviours have been Observed 

(Invertebrates) 

Species Studied 

Sphecid Wasp 
(Trigonopsis cameronii) 

Ants 

Social insects (Hy:nenoptera) 

Termites (Nasutitermes) 

Fire ants 
(Solenopsis saevissima) 

Harvesting ant 
(Pogonomyrmex badius) 

"Higher" social insects 

Honey bee workers 
(Apis mellifera) 

Social insects 

Shrimps (Stenopus 
scutellus & Hippolysmata 
californica) 

Kind of Altruism or Helping Behaviours Discussed 
or Observed 

"··· altruistic behaviour associated with group living, most 

Issues 
Raised 

{see p.10) 

notably the failure to steal prey from nest mates " VII 
(p.1390). 

"genes for al truism" in tri-determinrmt systems. VII,XII, IV 

Production of female workers vs. queens, and the renetic 
evolution of altruism. XII 

Altruism of individuals and of colonies - soldier caste XII 
defer.ds others. 

Injured workers leave the nest more readily than their 
uninjured sisters. 

"Dying workers tend to leave the nest altorether." (p.321) 

Alarm communication. 

Possess barbed stings that tend to remain embedded when the 
insects pull away from their victims, causing part '">f their 
viscera to be torn out and the bees to be fatally injured. 

Altruistic behaviour by individuals who refrain from breeding 
and devote their lives to assisting the queen or royal couple 
and their young. 

Shrimps that clean fishes. 

XII 

XII 

XII 

XII 

XII, VII 

XI 

Trivers (1971) Fish (Labroides dimidiatus) Cleaning symbioses and evolution of reciprocal altruism 

(Fish should be in Table II) 
XI 



Researchers 

Trivers (1971) 
Tinbergen (1965) 

Skutch (1961) 

Brown (1970) 

Lorenz (1935) 

Stanford (1952) 

Rice & Gainer 
(1962) 
Rice 1 ( 1965) 

Mykytowycz and 
Dudzinski (1972) 

Table II Representative Summary of Range of Species in which Altruistic 
Behaviours have been Observed (Vertebrates) 

Species Studied Kind of Altruism or Helping Behaviours Discussed 
or Observed 

Birds 
Male cardinal (Pyrrhuloxia 
Richmondena Cardinalis) 

Birds ( "Helpers") 

Mexican Jay 
(Aphelocoma ultramarina) 

Jackdaws 

Bob-white quail 
(Colinus virginianus) 

Albino Rats 
( of the V/istar strain) 
Rats 

Rabbi ts - male 
(Oryctolagus cunniculus) 

Warning calls 
Fed several goldfish during a period of several days. 
(see fig. 2) 

A "helper" is a bird which assists in the nesting of an 
individual other than its mate, or feeds or otherwise 
attends a bird of whatever age which is neither its mate 
nor its dependent offspring. Brief accounts of the 
activiti~s of helpers in over 130 species are given in 
an annotated list. 

Altruistic behaviour as shown by co-operative breeding 
(feeding the young of other parents, defence of territory, 
detection and mobbing of predators). 

Attack anyone who holds a conspecific in his hand, 
includinp; the caretaker, whP-n he is holding a tame Jackdaw. 

Urun,1ted bob-white quail of either sex adopt orphaned young. 
46. 7 per cent of the 182 males s&~pled adopted orphaned 
young, whereas only 23, 1 per cent of the 182 fem,1les 
sampled adopted the orphaned young. 

More 1 ike ly to press a bar when it lowered a struggling 
rat than when it lowered a styrofoam block. 
Would press a bar to remove a companion from a tank 
of water. 
Bucks were seen to protect adults. Dominant males were 
observed to separate fighting does, this behaviour 
benefitted the young defenceless kittens. 

Kilgour (personal Sheep - Romney 
comrrrunication 1973) 

Operational altruism in sheep may in part be defined as 
the picking up and mothering of another's lamb. 

Carrington (1958) ~lephants (Loxodonta 
africana} 

1 reported by Krebs (1970). 

" ... if a calf is orphaned, it will always find another 
cow in the herd who will accept it as her foster-child." 
(p.63). 

Issues 
Raised 
see p.10 

XI 

VIII 

XII 

VIII 

VIII 

VIII 

VIII 

VIII 

VIII 

VIII 

VIII 



Haber reported by 
Fox ( 1971) 

Wolves (Canis lupus) 

H. & J. van Lawick- Jackals (Canis aureus) 
Goodall ( 1970) 

Hebb & Thompson 
( 1956) 

Schaller (1972) 

Siebenaler and 
Caldwell ( 1956) 

Eibl-~ibesfeldt 
( 1970) 

Masserman 
( 1968) 

Dogs 

Lions 

Dolphins 
(Tursiops truncatus) 

Rhesus tlonkeys 
(Rhesus Macaques) 

Nissen (1931) Chimpanzee 

Nissen and Chimpanzee 
Crawford (1936) 

Stevenson-Hamilton Baboons 
(1947) 

Table II Cont'd. 

Observed altruism in wolves when they brousht food to 
an injured alpha wolf. 

"•·• it is common for the older offspring of a pair 
of jackals, particularly the female offspring, to 
remain with the parents and help look after the next 
litter." (p. 142). These extra caretakers cr.ase away 
hyenas, regurgitate food for their small s i bl incs and 
spend long periods r,rooming them. 

Prevented children from swimming by persistently 
"rescuing them". 

"Lactating lionesses permit small cubs of any litter to 
suckle on them, almost indiscriminately, .•• cubs of 
several litters may occupy the four teats of one 
lioness." (p.149). 

"Co-oper,1tion" support for breathing after one of the 
group has br!en stunned. Two adults are required to 
assist each injured conspecific. The helpers must 
however regularly desert the injured one in order to 
blow. (See Fig. 4). 

\'/ill attack their keeper ·ahen he catches an animal from 
the group and it gives the al~rm call. 

"Some macaques continued to starve for days rather than 
pull a lever to secure readily available food if they had 
learned that this also subjected another macaque to an 
elect,ric shock." (p. 255). 

Large male "saving" a youngster from "danger" in "open 
field" situation. 

Food sharing - begging. 

A cheetah being chased away by a large male baboon 
after the cheetah had tried to cut out some juveniles 
from the group. 

VIII 

X.,, r 
,L~ 

I 

XII 

VIII 

VIII 

VII 

II 

VIII 

VIII 



Researchers 

-
Staub 1 ( 1968) 

Ugurel-Semin 
( 19 52) 

Durkheim ( 1966) 

Tri vers ( 1971) 

Latane and Rodin 
(1969) 

Darlington and 
Macker ( 1966) 

Hornstein, Fish 
and Holmes (1968) 

Feldman (1968) 

Trotter ( 1971) 

Darley and Batson 
as reported b¥ 
Trotter ( 1 971 ) 

Table III Some of the many altruistic behaviours that have 
been observed and recorded in Homo sapiens 

Children 

Children 

Aciul ts 

Adults 

Adults 

Adults 

Adults 

Adults 

Adults 

Adults (Seminarians from 
the Princeton Theological 
Seminary) 

Kind of Altruism Discussed or Observed 

Candy left for others. 

Developmental aspects of children sharing edible 
nuts generously. 

Altruistic suicide. 

One human being suving another from drowning. 

Helping an injured woman. 

Volunteering to give blood. 

Returning "lost" wallets. 

Likelihood of mailing an unstamped letter for another 
person. 

Living donors of kidney transplants. 

Helping a young man lying in an alley between two 
buildings coughing and groaning and possibly in pain, 
in relation to time pressures placed on the seminarians. 

1 reported by Krebs (1970). 

Issues 
Raised 

_§i__ee p. 10 

VII 

IX 

II 

XI 

VIII 

XI 

X 

III 

VIII 

IV 



"The prirnc1.ry problem [recarding altruism] is whether there 

is purposive behavior in which one animal helps another a,t some 

cost to himself•••" (Hebb,1971, p.409). A key word in this 

statement is purposive. Smith (1971) • t d" • -" , in a recen iscussion o~ 

the existence or pos~ibility of purpose, said that "In describing 

and ev0.luating human behaviour, it is commonly assumed that the 

beha.viour is purposive and derives f'rom a conscious awareness of 

features of the environment." (p. 34). Consciousness could not, 

according to Eo,·res (1971), be extended to animals. She reasoned 

111 A dog too feels a desire to eat, that is a propensity which may 

be said to be mental, without however that involving a conscious 

experience of felt awareness that is feeling this desire • • • It 

seems to r.ie tha.t if the dog did have this capacity, it would have 

symbolically codified its experience in language as human beings 

do and used some such term as 11 I 11 ? It does not seem to me that a 

conscious awareness of' private experience is possible without the 

use of "II' or a similar term.1" (p. VIII). In this connection it 

is interesting to note that of the one hundred and sixty words of 

American Sign Language acquired in an enriched learning programme 

for Chimpanzees, two of' the words learned were "me" and "mine" 

(Fouts, 197 4) • 

Purposive frequently seems to imply consciousness. However, 

consciousness is also a rather elusive variable to pin down. 

Dewey (1959) believed that "Psychologically speaking, our native 

impulses and acts are neither egoistic nor altruistic, that is, 

they are not a.ctu.a.ted by conscious regard for either one's own 

good or that of others." (p. 324). Thomas (1970) has stated that 
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"Discussions of where in the hierarchy of animc.l s or a:t wha.t point 

in the development of a child consciousness fi"rst _ appears, a.re 

cle;,rly te:rminolortc2.l. If a.warencss of the environment, indi-

c,i.ted by di scrimin<'l.to ry reactions, is the criterion of con­

F,ciousness, then even the protozoans are conscious. If awa.reness 

of a.wRreness is re011ired 
• ' then it is doubtful whether the grea.t 

apes and humc>..n infants are conscious. 11• (p. 370). 

According to Tolm2n (1951) "All that can be conveyed about 

consciousness and ideation f'rom the rat to the scientist or 

even from one scientist to another is thc1,t they perform certain 

functions." (p. 215). 

Lorenz (1966) seemed to f'eel that "purposive" behaviour as 

used by Tolman (1951), is similar, if not identical, to the con­

struct "Appetitive behaviour" used by the Ethologists. Eibl-

Ei besf'eldt (1970) in discussing appetitive behaviour, said 

"' ••• animci.l s that for a, time have had no opportunity to 
perform a certain behc:wior pattern are in a state of 
specific re<'!.diness to perform precisely the behavior 
pattern they were unable to perform ••.• The observer 
at first notes merely a general restlessness of the 
animal - one has the impression "as if it were searching 
f'or something." • • • If it does not find adequate 
releasing objects, it may on occasion accept substitute 
objects. Ferne.le rats are so ready to retrieve during 
the f'irst few days folloKing parturition that they will 
repeatedly grasp their o,m tail, retrieve it in their 
mouth, and deposit it in their nest .••• appetitive 
behavior, is variable and adaptable to changing situations. 
The animc1.l must be capable of mastering detours that lie 
between it and a desired goal that is remembered, as when 
a dog in a. mood to hunt proce9ds toward a chicken ya.rd 
known to him. Once he has found the releasing situation, 
the more automaticRlly discha,rged fixed action patterns of' 
prey catching run of'f. Their occurrence not only cha.nges 
the relea.sing stimulus situation ••• but results e.lso in 
a chanee of mood ••• Appetitive beha.vior can also ••• be 
demonstrated by electrical brain stimulation. Ca.ts tha.t 
are ea.ting stop when stimula.ted in certain points of' the 
hypothalamus and atta.ck a rat which has until then been 
i [llored.. If they do not see prey they search, and they 
learn a maze when they f'ind as a reward a rat they a.re 
allowed to attack •••• The specific readiness to act or 
the mood of vn c1nima.l is also shown in a noticec1.ble 



loucrini:; of ttc threshold for cert8.in releasing stimuli. 
A predator in a mood to hunt will react most readily to 
stir.1uli that release hunting-beh2vior pa.tterrn::;. If 
prevented fror.i hunting for some time it will even accept 
substitute objects, and. in some instances the response may 
occur in Vi?l.cuo follo1,rinc a prolonced Rbsence of the 
appropriate releasin 6 stimuli ••• At the same time the 
thresholds for other behavior po.tterns, for ex2.mple those 
belonging to ttc area of sexua.l behavior, are raised such 
that very stror.e; rele2sinc stimuli are required to detract 
the cinimal from its hunting and switch it to sexual 
bchavio r." (p. 44). 

Usinf; the tern ci.ppeti ti ve or purposive serves the function 

of psychologicD.l economy. However, when empirica.l insights into 

the vc1.rious physiological correlates of a. given behaviour a,re 

increased we mn;y find it expedient to discard this particular 

hypothetical construct. Hhen purposiveness is used in its most 

effective fo rn for understand.in& behaviour in general, including 

altruism, it seems to imply: 

1. lowered thresholds of stimulus sensitivity; 

2. increa.ses in general arousal level; 

3. going through the mer:iory "bank" to find modes of 

action that hcwe been successful in the pc1.st for 

attaining a. given go al; 

4. ra.nk ordering, and using, one of these mo des a.s the 

si tua,tion require::;,; 

5. and a.11 this is done against a be.ck ground drive, 

which Tolman (1959) calls the drive against effort 

and uncertainty and/or that for little effort and 

for certainty. 
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Fig.l 11 Mi smothering 11 (after Tinbergen 1965). 



III. IS !.LTRUisr, ff~PnrsD BY ruTc'P'T'Tou OR ·~cTro~T? J~ ,_~., ...... ..1.. i. ...l. 1.:.. l·:. 

3o ro kin ( 1961) stated that "As o.n empirical phenomenon 

c1.ltruistic love mcc1ns R specific behavior of living forms striving 

instinctively or consciously - to be helpful to other organisms." 

(p.6,n). 1:2.;:;-el (1970) stated in an ostensibly similar vein that 

"By c1.l truism I merm not abject self-sacrifice, but merely a will­

ingness to act in consideration of the interests of other persons 

without the need for ulteri· or moti· ves " ( 79) . ~. p. • However, both 

Sorokin 2nd Kagel urn-:i ttincly confuse us here. Do they mean al-

truism is the striving, willingness, i.e. intent, or do they mean 

altruism is the specific behaviour) i.e. act~ J,!a,ybe altruism :for 

Sorokin means "specific behavior" and :for Nagel means willingness. 

Sorokin (1961) continued '"If altruistic love remains in the 

state of a purel;)' psychological experience and does not manifest 

itself in respective altruistic overt actions, then it becomes 

an "unfulfilled" or not "fully realized" love."' (p.642). 

The discussion on purposiveness would seem to indicate that 

altruism could be the result of an "appetitive" behaviour, and 

~rould in fact be most clearly defined, as such, on the consum­

mation of the act following such behaviour. It would seem that 

inferences, already weak, about "states of mind" would be consid­

erably more so if the act did not reach completion. The man who 

contributes $5,000 to charity is considered altruistic by the 

arrancers of the charity, beccJ.use they are :familiar with the large 

number in the same socio-economic bracket who do not contribute 

financially. The man's colleagues, however, may feel that he is 

just contributing to reduce his income taxes, or to assua,ge a 

guilty conscience. Indeed, Rawlings (1968) stated that "A major 

theoretical approach to the study of altruistic behavior is to 
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vieF such beh;:,vio r as a. reaction to guilt or anxiety. Guilty 

persons may e:x_'l)iato their guilt by punishing themselves or doing 

so r1 e t Lin C: c:o o d ••• " ( p • 3 7 7 ) • 

Krebs (1970) felt that "Behavioral researchers have gen­

erally avoidccl the definitional isf".ue [for altruism], which 

invo 1 ves est abl i shin& the intention behind apparently self­

sa.cri fi cial other-oriented acts, by employing opera.tional 

definitions." (p.262). IIo\;ever, this is not surprising when 

one rea.lizes ttat a grea.t m<llly psychologists feel they cBnnot 

establish, at le8.st scientifica.lly, "bla.ck box" intents behind 

any behaviourHl a.cts. 

CaI'.'!pbell (1965) a.ccepted the importance of intent but 

questioned its rel2.tionship with moral theory when he said that 

"Uno.er a bro 8.der framework we must now, in some cases, be willing 

to see altruistic :::--0cial motives as irrational and immoral, or 

at l ec1.st amoral." (p. 307). 

Some would lo 6i.cally conclude that the fact that one acts 

altruistically cloes not mee..n tha.t one is altruistic, and if one 

is al trui sti c, one may sti 11 be considered (for the same 

beha.vioural a.ct) immoral or amoral. 



IV. 

In turninc; to psychocino.lytical th"'ory f • t • v or assi s ance in 

clari fyinc this issue, we only find further confusion. Freud 

(1963) spoke of altruism in relci,tion to egoism: 

"He terr:iccl the cathexi s of energy which the ego 
directs to,,ards the object of its sexual desires 
'libido' 11 t' th , a na o ers, ,-rhi ch are sent out by 
the sclf-preservati ve instincts, we termed 'interest 1 ." 

(p. 414). 

"Whan we speak of egoism, we have in view only the 
indivic.u2l 's 2.dv2.ntage; when we t2,lk of narcissism 
we are 2.l so tz-J:inc; li bi dina.l sa:ti :::~fa.ction into 
account." (p.417). 

"The oppo ~•i te to egoism, al truism, does not, as a 
concept, coinc~icle vith libidim1.l object-cathexis, 
but iri distincuished from it by the absence of longings 
for se:x.7.1al satisfaction. Fhen someone is completely 
in love, ho,·ever, 2,l truism converr,es with libidinal 
object-ca.thexi s. As a rule the sexual object attracts 
a portion of the eeo 1 s narcissism to itself, and this 
becomes noticeable as what is knovm as the 'sexua.l over­
valuation' of the object. If in a.ddition there is a.n 
ci.l truistic transposition of egoism on to the sexua.l 
object, the object becomes supremely powerful; it has, 
as it were, absorbed the ego." (p.418); 

but when we put sentence one with three, altruism seems to all 

but vanish. 

},;ore recently altruism has been connected with the super­

ego. For exc1mple Friedrichs (1960) felt that altruism is " .• ~ the 

inhibiting or controlling of ego's behavior to provide for 

satisfaction of alter's impulses or desires." (p.497). Simila.rly, 

Cattell and Horowitz (1952), in using an Objective Personality 

Test to investigate the structure of altruism, concluded that 

"If this test is penetrating the unconscious, as its construction 

supposes, the a.ltruistic behavior measured here seems motiva.ted 

by powerful super-ego pressures together with disregard of the 

external pressures of current society." (p.117)• This,however, 

is difficult to understand as his subject population consisted 

of 60 undergraduate women students (probably from the University 



of Illinois) nn cl 0 ccordinc; to Sne;lish & Snglish (1970) the super-

er,o is, ,unonc ot.r.cr thin""s 11 a ~ .,.t u.._, • •. , ... --.y...:, em ,,i thin the total psyche 

devclopecl b;y incorporating the moral standards of societ;y as 

percei vcd bv the cn:o." (p. J" 35). o , h t t .; 0 ne wonoers w a. ex ernRl pres-

f:'.ures these otLeT stucents were brine;ing to bec>.r on their contem­

poraries Fl"ii ch ,-:ere supposed to be di sregRrded rather than 

intcrnali zed. 

Lco.vin C P sycho8na1yti c considerations aside ancl speaking more 

c:enerally 2.bout the rol 2.tionship between altruism and egoism, 

Wispe (1968) r2.ised the question of the greRt moral paradox. 

If man is eeoistic in the first pl2.ce why should sympathy be one 

of his features or characteri::,tics? An extreme position is 

ta.ken by Cooley (1964) who sa.id "I hole. altruism, when used to 

denote a supposed peculiar cl2-.ss of impulses, separate :from 

another supposed cle.ss ca.lled egoisism, to be a mere :fiction, ... 
(p. 375). l'oore (1965) simila.rly suggested, :from a philosophica.l 

" 

orienta.tion, that as opposed to egoism, altruism " ••• may denote 

the theory that we oucht always to aim at other people's ha.ppiness, 

on the ground tha.t this is the best means of securing our own a.s 

well a.s theirs." (p.96). In other words we ought to be 

egoistically altruistic. 

"Altruism and egoism are coeval a.nd as old as life itself" 

according to Holmes (1945, p.111), who quoted Aristotle as having 

said tha.t "... all life is concerned with the realization o :f two 

ends, the preservation of the individual ~.nd the perpetuation of' 
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its race." Holmes (1945) felt that "Egoism and altruism have their 

roots in these two life activities." (p .111) • The roots of a.l tru­

ism may be consid~red to ha.ve tr..eir origin where perpetuation o:f 

the species involves co-operation between two organii::ms (:for the· 

purpose of sexual reproduction a.nd the survival of offspring). 



Co1)8Cc!uently, Hhcreas cl[',cxuo.l reproduction and egoism may be 

considered o.s old as li:fe i t"elf alt • 1 b ~ ~· , ru1 sm may on y e considered 

as o le. as sexu2.l rcpro duction. (See ;:,.lso ChB.pter IV). 

V • IS fi.LTRUISI-' /, flOR/,L PlUJ'CIPL'~ OR A EBHAVIOURAL CATT.;GORY 

Cassircr (1966h amonc; others, considered that "• •• a know­

led:::e of nature, is possible only on tho assumption of universal 

determinism." (p. 300). Hor1ever, it seems tha,t choice is the 

essence of r.iora.li ty. For example Hospers (1965) suggested that 

some (po.rticularly indeterminists) feel that with regard to several 

al terna.ti ve courses of action "Norali ty makes no sense unless you 

are really free to choose between them." (p.265). "It seems to me 

[}Iacldincton, 1960] that a readiness to discuss the problems of 

ethics implies an acceptance tha,t some si gnifi ca.nee can be attached 

to the concepts of organization and of Free Hill, •••" (p.64). 

Determinants of a behci,viour, if they can be identified, would seem 

to rule out its also being classified as moral. Concern for the 

welfare of others is another one of the distinguishing features 

of a mo rctl system, a,s opposed to a system of conventions or manners 

which involves the form rather than the motivation of behaviour. 

Llano (1896) believed that the ch8,racteristic feature of moral con­

sciousness is the feeling of duty or obligation, more generally 

kno\-m as conscience. By conscience he meant "•.. an abstract 

feeling of fea,r of punishment most vividly exhibited in the feeling 

of remorse following the commission of a.n immoral act; to which it 

must be added, tha.t it is exclusively an eeoistic feeling, inasmuch 

as it is a painful state experienced by the individual on his own 

account, and not a sympathetic or a.ltruistic sentiment." (p.376). 



Consaquentl;y three conditions which seem to be implied a 

priori Hhen onG is di· "C • 1 ~, UGsing mora principles are 

1. concern for tho 1·1clfare of others, 

2. freedoo of choice bet~reen lt t· b h • , a. erna 1 ve • e aviours, a.nd 

3. oblir;o.tion or duty. 

A priori l;:-,.1-,s may be con::iidered instances of prima,-facie duties, 

Le. 121-;s Fhich hold. only if they ci.re not overruled by a superior 

11:oral obligation. 

A fourth point brour;ht up in such contexts is, of course, 

the requirement of reward or rather lack of it. The resolution 

of this po int for ethi cci,l systems is still a bit unclear. 

Scriven (1966) concluded, in rela.tion to reward, that '"The moral 

sicnificance of unselfish behavior is that it helps others "for 

their ovm sci.1:e", implying "not :for wha.t others will do in return"; 

it is not made less moral by the fact that it gives satisfaction 

to the doer.'" (p.235). In other vords,intrinsic rewards are 

allowable but not extrinsic rewards. 

It has regularly been maintained by moral philosophers that 
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the chief test which can be applied to an ethical system is to ask 

if it ca.n be harmonized with common sense ethics; i.e. with those 

ethical judr;ements which we :feel constra,ined to make, prior to 

phi lo sophi ca.l persuasion, in our ordinary ethical thinking. 

(Ewing, 1966). 

Whether altruism is considered as a more,l principle or as 

a behavioural category seems to be intimately connected to the 

approaches or c1,venues one chooses for further pursuance of the 

subject. 



VT. 

There appe2,r to be, according to Ewing (19661 four methods or 

21 tern°di ves to choose between when attempting to analyze an ethica,l 

concept such as a.l truism. Three of these correlate ra,ther well with 

three of I·:erlincer' s (1967) four genero-1 ways or methoa.s of knowing. 

1. The method of tenacity 

2. The method of outhority 

3. The a. priori method (or 

method of intuition) 

4. The method of science 

(Kerlinger,1967, P• 6) 

A. mete..physi cal analysis 

]3. analysis in terms of 

other ethical concepts 

C. naturalistically (in 

terms of the concepts 

of a natural science, 

including psychology) 

D. it mey be declared unan­

alyzable 

(Ewing, 1966, P• 754) 

Al though substantia,l amounts of valid knowledge are acquired 

via the first three methods of knowing, Kerlinger (1967) felt 

"• •• that more dependable knowledge is attained through science 

beca,use science ultimately appeals to evidence: propositions are 

subjected to empirical test." (p.8). 

The function of science according to Erai thwai te (1964) 

"• •• is to establish genera,l laws covering the behaviour of the 

empirical events or objects with which the science in question is 

concerned, and thereby to enable us to connect together our know­

ledge of the separately known events, and to make reliable pre­

dictions of event; as yet unknol'm•" (p.1). So far, however, 

according to Sorokin (1961) "Scientific knowledge concerning 

a.ltruistic love is, ••• , almost neglieible." (p.643). 



30. 
Sorokin (1961) • d 

in or er to remedy this lack, reduced al tru-

i s t i c love to five bE1-:c;ic dimensions in an attempt to first describe 

0 .nd then r.eosure its occurrence. These dimensions ~,ere: 

1. Intensity - ra.nr;ing from zero to infinity, from giving 

a fep cents to tho hunery to the sacrificing of one's 

life for the uell-being of a loved person. 

2. ~}:tcn:c,it;y - ra.:r.cing from the zero point of egoism 

(love of oneself) to the love of' all mankind, of all 

li vin[; crea.tures a..YJd of the whole uni verse. 

J. Durotion - a.ltruistic love rcmging from the short­

est possible moment to years, decades, often the 

\·rhole life of an individual or of a group. 

4. Purity - varyinr; f'rom love motivated by selfish 

expectations of' advantage to the pure love motivated 

exclusively by love for love's sake, or by the love 

of a person for the person's sake. Pure love knows 

no barga.in, no reward. It asks nothing in return. 

5. Adequacy - fluctuating from the "blind" to the "wise" 

love. In the inadequate love there is always a dis­

crepancy between the subjective motives and purposes 

of love and the objective consequences of the unwise 

or inadequa.te a.ctions through which the love is 

expressed. (p.642). 

SeverRl of these dimensions certainly seem amenable to objective 

mrn.lysis and yet the issue of intent also appears to filter 

through, confounding the possibility of measurement. 

In choosing a method to use for gaining greater insight 

into altruism severa.l factors have to be considered. For example, 

from a utilitarian, pragmatic point of view it would seem that, 



for the mo st p8.rt, intent is only identifiable by the consequences 

of the act, th2.t the predisposing feelings for altruism are ade­

quate1y termed. empathy and sympathy, and that scientifica.lly the 

term altruism m~- be reserved for a particular behavioural 

cl assi fi ce.tion. 

In looking at altruistic behaviour from an empirical deter­

ministic orienta.tion severed major theoretical problems arise in 

connection with morals. The analysis of ethics, in terms of the 

concepts of a natural science, is regarded by some a.s a strong 

argument for such an approach. Others reason that a naturalistic 

analysis is, by its very nc1:ture, a strong arg\l.lnent against just 

such an approRch. (Ewing, 1966, P• 754). An example of this is 

the definition of "good" as pleasant and what is desired by most, 

or as wlrn.t is in accord with the main trend of evolution. This 

view might consider that an ethical_system for man ought to bring 

about a cultural harmony with man's social-biological background. 

However, naturalistic theories a.re generally criticized for not 

developing the concept of "ought" as distinct from what "is". 

Flew (1967) in this line quoted Einstein as saying "Scientific 

statements of facts and relations ••• cannot produce ethical 

directives." (p.42). Another criticism is that the natura.list's 

concept of "goodness" docs not seem to call forth any real sense 

of obligation. Ethical conclusions, it is also objected, cannot 

be established in the way they should be if a naturalistic 

a.naly-sis were correct. Statistics about human psychological 

attitudes or introspective observations cannot prove that some­

thing is good or right. It is felt by some that a natura.listic 

account takes away the specific character of ethics (E1'1'ing, 1966, 

p.755). However, science can, of course, increase the body of 
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knowledce to which ethics ma,y then be rela.ted. ""t 1· t ~ Ha, ·ura. l. s s seem 

to 1:ic1.ke their c;rea.teBt contribution towRrds understanding an 

ethi c2.l vc=;.ri c!.ble not (;',O much by building ethi ca.l systems as by 

developing theories which may help expla.in the origin of ethical 

beliefs and o.ttitud.es fro,,; nonethical factors. 

Altruism as a behaviour may be investigated scientifically. 

As a. mora.l principle in an ethical system, however, it must be 

given over to the philosophers who may regard the intent rather 

then the behavioural act as the defining element, i.e. the intent 

to do something "good" as a result of experiencing sympathetic or 

empathic feelings. 

One thing that can be done with such a variable through 

science is to more ce .. refully delineate its e,rea. In this case, if 

either a. nehiO rk of determining facto rs is shol-m to be opera.ti ve 

for a given behe.viour or contingent reinforcers are found, then 

tha.t behaviour may be considered to no longer belong to the cate­

gory delineated by altruism, as a moral principle, in philosophy. 

Conversely, if contingent reinforcers or a believed network of 

determining factors are shown not to be operative, then the 

question of status for the given behaviour is a.gain thrown open 

and, ternpora.rily at lea.st, the given behaviour may again be sub­

sumed under the philosophical category, altruism. 

Of course, cts deeper insights are gained into the relation­

ships existing between the supposed ini ti ato r, the receiver and 

the environment in which the interaction takes place, the 

original classification of a behci.viour as al truism may be al tared 

to egoism. 
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Fig.2 "Operational altruism" 
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(after Tinbergen 1965). 



VIT. 

In mor2.li ty a.s in lc.111, absences of behaviour are often 

tren.ted ci.s if t!-:e.v Hero b~l1,.,v· 
v ,-, "· iour. These absences or non-

respon:::es <".re typic2.lly noglicent rind wrong where there is held 

to be a duty to e-1 ct (o. G• the prescribed duties mentioned in the 

r.~. Crimes Act of 1961 Sections 151,157, 160). 

In this {.';CE2ral line -:i:berha.rd (197 2) consiclered al trui sti c 

behoviour in H?sps 11
0 •• the failure to steal prey from nest 

m2..tes •••" (p.1390). Darlington (1972) also made an interesting 
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case for such a.l truism using dual and tri-determinant models which 

shoF thci.t a given beha.viour in the individual's repertoire mey 

under sor.1e conditions be self-serving, wherea.s at other times the 

same? bohavio'.lr mci.y be beneficial to others. Specifically, he con­

sidered pecking orders which seem to involve, almost para.doxically, 

giving up at lea.st temporarily the opportunity to reproduce. He 

stc1.ted "• •• gene Ap, is present in all individuals and determines 

that they form dominance-sequences, while positions in a sequence 

are determined by seconda.ry, partly nongenetic factors, including 

perh2.ps differences in ac;e, nutrition, disease, or early learning. 

Gene Ap has selective va.lue and is maintained among effectively 

reproducing tops [leaders], while loss of altruistic bottoms 

[su1)ordinates], which do little or no reproducing in any case 

(because of their inferior secondary characteri sties), has little 

or no selective effect on the incidence of gene Ap." (p. 294). 

Ui th this reasoning, Darlington felt that the mechanisms ensuring 

territoriality, for example, may lead to starvation in poor times 

in poor areas, but would at the same time prevent competition in 

· 1 lea.di·ng to the subsequent demise of the entire survi va areas _ 

population. 



r.fo_sp.em;,n ( 1 °68) ,.,.Dve -"-h . . 
_,, • u rci L, er similar evidence for a.J.truism 

when clic,cus~;inc the si,'nifica."ce o·1.c-
t:., "'" enima.l experiments for the 

comparative 2-.nd clinicc1.l 2.p_ ,_,roaches to . - biodynamic therapy: 

" ' A 1 t ru i ~;m ' : Som 9 r:iacaques continued to starve for days rc1.ther 

thc:m pull 3 - lever to secure readily cl.Ve,ilable food if they had 

lea.rr,ed that this 2 lrn subjected another macaque to an electric 

sho cl-:• Such 'succoring' belrnvio r u2.s 2pparently less depencl.ent 

upon tLe relcitivc 2.ge, size or sex of the tvX> anima.ls than on 

(a) their in<lividu2-l 'che.racter' and. (b) whether or not they had 

been r.mtually '\-,ell-adjusted caGema.tes for a period of 3-6 months." 

(p. 255). 

One of the philosophical prob]ems of science a.ssociated with 
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callinc behavioural suppression, response inhibition or simply a non­

respon~e a response seems to lie in its measurabili ty or, rather, lack 

of it. The famous dicta a.scribed to E.L. 'I'horndike state that "If a 

thinG exists, it exists in some amount" and "If it exists in some 

amount, it can be me2.sured." ( Cronba.ch, 1969, P• 24). If a monkey 

gives food to a starving·, begging, "other" monkey, we can measure the 

amount of food and use this amount in comparison to the total food in­

take or ava.ilabili ty of food for the "altruistic" monkey in order to 

get an idea of the degree of al truism sho,m. However, if a. monkey 

that regularly bites another, abruptly cec1,ses :from doing so, the prob­

lem of quantifying the so-called positive behaviour immediately be­

comes apparent. If, for example, it takes a. split second to sla.sh 

another and this occurs several times a day, will it be considered 

several occurrences of al truism or simply depression if no sla,shes 

occur? Is the altruism in the Ma,sserman study a. function of hours of 

deprivation? And, do the hours of the third d2.y constitute an ari thme­

tic or geometric progression over the altruism of day one? If one sent 



13uns to a people li vine in forested ci,reas so they could acquire 

noeded food, e,l truism could be mea.sured in terms of the number 

sent. But if one refuseu to send gu. ns to 1 • l - .. _ a. peop e wi s 1ing to 

engage in a civil war, then ho•·r co1•ld one t r ~ measure he amount of 

al trui Rm? Hhen catecorizing an absence of beh,wiour a,s behaviour, 

one is of necossi ty involved with intent which more properly lies 

in the rea.lm o:f the philosophy of psychology ra,ther than the 

science of psychology. 

VIII. IS 'l'H3 :SX:ISTSYCS OF OTE:1:-:R ''3 "ffi~SD" OR 11 Drsrm:;;ss 11 l:SCSSSARY 
TO :;LICI'.I1 ALTH.UISI:, OR DO'~S I'l' OCCAS~Ol;ALLY 11 0V •;RFLOH"? 

Berkowitz (1968) Rsked the question this way: "'1-nrnt kind of 

indi vidua,l would evoke the strongest reciprocity tendencies from 

the subject?" (p.49). And Krebs (1970) stated that "In almost all 
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of the reported studies on al truism, altruistic behavior was 

elicited by a, dependent other." (p.277). Nicoll and Meites (1959) 

found tl;a,t the lactation responses of mother rats could be main­

ta.ined during a 70-da:y period (instead of the usual 20-day) by 

replacement of the initial litter, with an equB.l number of 4-d.ay­

old foster pups, at 10-dci,y intervci,l s. Lorenz (1971) suggested tha,t 

in humans certain stimuli from the sma.11 child elicit the parental 

ca.re drive. He also stated tha.t Tinbergen and Sietz's law of 

heterogeneous summation ( the sum of the indi vidua.l efficaci ties 

of the constituent cha.rc1.cters equa,l s the quanti ta.ti ve effi caci ty 

of every eliciting model, e.g. child, animal, doll or other) is 

operative here. Specif'ically the following characteri sties were 

thought to be involved: 



1. 

2. 

6. 

7. 

8. 

rel □ tivcly l~rcc head 

predoP1inc1.nce of the brai· n 1 ca.psu e 

larc;e and loi·r lyinc eyes 

short, thick extremities 

a. SJ'ringy elastic consistency 

bulcing cheek region 

clln1sy movements 

and, accordinG to Eibl-Eibesfeldt (1970, p.431), 

c1. rounded bo cl;y shape. (See figure 3) 

It ,-:ould seem tha,t the si tua.tion of need or distress in 

others as perceived by observers a,s well a.s by a possible initiator 

of helpinG c1ction would be, a. priori, necessary for the action to 

be included under the laymen's ca.tegory of c,ltruism. However, if 

this a priori condition is a.dded to the other conditions laymen 

have for altruism (Leeds 1963, Krebs 1970) (see P• 12), some may 

be caught in a conceptual bind. For if al tru.i sm is thought to be 

elicited or evoked, it may not logically be considered. voluntarily 

emitted. And, if it is not voluntary, it is not altruism, at lea.st 

not according to the generally a.greed upon conditions for the term. 

It would be pertinent here to discuss four possible wa.ys of 

viewing altruism and need. 

1. If need is perceived by the possible initiator (a relatively 

"free a.gent") and does not elicit altruism, 

(a) altruism does not exist in the hypothesized initiator, or 

(b) the possible initiator's "drive state" ha.snot yet 

acquired an internal state of tension strong enough to 

impel the initiator to respond or behave adequa,tely. 

2. Need and altruism may be viewed 

(a) from a ca.usa.l view of science, i.e. need causes 

37. 



--------

Fig.3 The releasing schema for human parental care 
responses. left: head proportions perceived as 
'loveable' (child, jerboa, Pekinese dog, robin). 
right: related heads which do not elicit the 
parental drive (man, hare, hound, golden oriole). 
K. Lorenz (1971, p.155). 



alt~1ism to oppe~r, or 

(b) from 0 - correlational "Hurnea,n" view of science, 

uhcre 1:0 ma;y consider e:x:plc1nr>,tion to be the 

crec1.tion of a deterministic mental set a,bout the 

correl2.tion betHoen need and a.l truism. 

3. The correlc:dion between a,l truism a.nd need states may be 

definitional. Anc1-, cl.s such, the eliciting or cgusa.l relation­

ships 1~mst then be sho1-r11 to have vEtlidity. We could have an 

"altruistic person2.lity" (e.g. compulsive socia,l groomer) 

rc.ndorr,ly di ~~tri luting "goodies" (grooming). When these "goodies" 

are districuted ,-;here others in need receive them the entire 

opero.tion mi[;ht rea.sona.bly tr.en be id_entified by external ob­

servers a.s altruism (need present - help given), due to intermi,l 

factors ra.thcr tha.n external eliciting or evoking "causes". For 

possible ini ti 0-to rs who do not perceive a need state and yet feel 

impelled to behcwe al truistica.lly, we might consider "in vacuo" 

behctviour or "overflow" activities with reference to, say, Lorenz's 

imperfect (Hinc.e, 1956, p. 321) but interesting "Hydraulic model". 

Krebs (1971) felt that "Unsolicited food sharing offers more con­

vincing support for altruism beca,use it does not involve a noxious 

stimulus, but its underlying motives are also unclear." (p.412). 

In other 1-rords o.l truism apparently ought to "overflow "• However, 

lor;i cally it cannot "overflow" for then it would not be identified 

a.s altruism (need present - help given)! 

Lehrman (1961) in discussing parental behaviour said that 

"Both in birds a.nd in mamma.l s, the est2,bli shment and maintenance of 

relations between the parent and the young (or eggs) is a process, 

or series of processes, of great complexity, involving a reciprocal 

interaction between, on the one hand, hormonal effects on behavior, 



2.nd on tho otl1or, tr..c effects of t ( C):· erno,l stimuli including 

tbo r;e ari sint_: from th b 1 • 0 0 1av1.our of the a,nimal and of its species-

m,ites) on tho pn.tternc, of hormone secretion." (p.1344). Hormonal 

effects mc-..y in fact reduce the di scrimine,tory stimulus thresholds 

for ol t rui sti c behaviours. 

l'.iJ.p;our (1973, per:~onc1,l communication) stated that oper-

a.l t rui sr:1 in Ror:mey E:heep ( sometimes called mi smothering) 
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ma::/, in 

lorsb. 

part, be defined as the picking up a.nd mothering of another's 

He sur:imari sed (1971) two of the relevant varia.bles as follows: 

" ( a) The eue, 3 to 4 hours before birth, is primed physio­

lo ci call;;' and. re2.d,y to lick up and become atta,ched 

to her l3mb which is soon to be born. 

(b) If' the other lcirnbs freshly born are close by, such 

eHcs lrill be strongly attracted to them. Smell 

appco.rs to be critical." (p.202). 

Ei bl-;,~i besfeldt (1970) seemed to be thinking of reduced 

stimulus thresholds in hume.ns when he stated that "In Pekinese dogs 

breeders seem to have produced a perfect substitute object for the 

unfulfilled mothering reaction of older la.dies." (p. 432). 

Krebs (1970) reported tha.t "many studies ha.ve supported the 

notion tha.t public transgression, ,-rhether intentional or uninten­

tionc1.l, whether immora.l or only si tuationa.lly unfortuna,te, leads 

to reparative altruism." (p.267). Such transgressions a,ppear to 

reduce stimulus thresholds for the discharge of altruistic 

beha,viours. Another method for reducing these thresholds was 

related to success (ibid.) "••• although none of the relevant 

experiments supplied unequivocal evidence, they all found in-

di cations that al trui sti c responr_::es on beha.lf of dependent others 

are more probable a.fter success than after failure, or after a 

neutra.l experience." 
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Perhcps the need ct· t or is ress criterion in this context is 

too narroF. One mir;ht Hish to benefit others, to make them "even 

h2n1. T', ... ior". If ..,1"rth1· tl · ,. ,~ nr:, 1e recir,icnt woulcl be "sicne.lling" 

hc\ppiness: so tho oJtruistic beh2.viour is not then "elicited" a.s 

it rnicht bo by, e. r;., crying offcspring. 

Altniism as tho removal.of ·11ov1·ouR ~t·mu1· 
~· -· L' l . l. Rice & Gainer 

(1962) opcr:::tiona.lly d0fined c<.l tru1· sm ~s the II beh"vi· f - c,L • • • o, or o one 

anim::i.l th2.t relieves rinother '"'.n.1· mc~.l 's di" Rtr s 11 ( 123) "' - ,_ es,. p •• They 

plo.cccl fort,y 2.lbino r,1ts inclividu2.lly in a, compartment equipped 

·d th a bar vhi ch, when pressed, loi-;ered either a styrofoc1m block 

or 2, "distressed" ra.t to the floor of a.n adjoining compartment, 

thus c1.pparer:tly relieving the suspena.ed animal's "distress". 

Di stress here being defined, operationally, by the rat exhibiting 

visu2.l c1.nd 2uditory siUJ-s of discomfort such a.s squealinG and con­

vulsive wriccling. 'l'hey found that the a.lbino rats pressed e, bar 

sicnificc:intly more frequently when it lowered the struggling, 

distressed red th2n v:hen the bar lowered the pla.stic block. 

Accordin6 to Krebs (1970) "Rice (1965) also found that rats 

(but not QJinea pies) would press a bar to remove a companion from 

a tank of water." (p.261). Krebs questions, however, the 

attribution of c1.l truism to these cases. He suggests (ibid.) that 

"It is possible that the rat's reaction was a function of the 

presence of another rat or the noxiousness of the screams of the 

distressed rats." La.very & Foley (1963) c1.lso suggested that 

altruism a.s found by Rice & Gainer (1962) is not a.ltruism, but 

merely the reaction to a noxious stimulus. They felt, in their 

experiment compa.rinG the effects of white noise with squeals, tha.t 

ba.r pressing can he,rdly be " ••• interpreted as altruistic since, 

in that case, both situa.tions with squeals - either live or 



recorded - should yield more frequont bar prof'.sing th2,n the white 

noise." (p. 173). 

[recs (1971) con,:idcred t}12,t "A final studJ' (Nissen & 

Crawford, 1936) RUp~l1.Pd • , , - unequ1 vo ca.l evidence tha.t chimpanzees 

sl'10.re food wi tL one 2..r1other. It d.id not, however, show that food 

sh 2rine; wa.s based on altruistic motivations. 'l'he solicited food 

sharinc rn.icht have been directed at the termination of a noxious 

begQ.ne; response, in much the same wc1.y as the bar-press responses 

of the Lrivery & Foley (1963) rats (c.f. Krebs, 1970, p.261)" 

Nissen & Crawford (1936) had this to say about their 

stucl,y: "Hespons1· vene~!"; to bego-inc- may be (1) a reNponNe pr b bl · - - • b~ t:, • • .:;, . ! ;:. ' _ 0 a Y 

related to rea.ctions civen in answer to call for help and appeals 

for sympathy, which gets rid of the presumably unple1:1.sant stimulus 

of bee;cinf; by the pa.rtner, or (2) an excha11ge with dela.yed reward 

... 
Krebs (1970) concluded that "All considered then, no real 

support for the existence of altruism in rats has been supplied." 

(p.261). This appears, however, to be an intuitive rather tha.n 

deductive conclusion. 

According to Webster's New Uorld Dictionary (1953) noxious 

means "harmful to hea.l th or morals; unwholesome.-SYN. See 

pernicious." (p. 1006). In looking at several aspects of the 

42. 

word noxious it would seem as difficult a concept to "pin down" as 

a.ltruism itself. If we consider that need must be perceived, then 

the modalities by which this information is obtained might be fruit­

fully examined. Labelling the incoming stimulus as noxious still 

does not tell us much about the na,ture of the outgoing response. 

Or, indeed, which ·response out of the behavioural repertoire will 

be used. It was one of these responses which the Rice & Ga.iner 



(1962) stuc]y clesi:c:n;-:tcd "ltru1• "'m \.. .._, - c.. a...>11 • 

Certc1inly a r10tr1 cr may upon h • h ee.r1ng er baby crying in 

,mo ther room shoH si [_l') s of di stress and tension, jump up, go to 

the bci.b;yr, brGci,st-fcccl it, and put it gently to sleep. Regardless 

of whether tl-:e di scrir:1inato ry stimuli- leading to the behaviour 

m~r be thOU[~ht of ~s noxious or not 
' 

this for most of us would 
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be o.n cxar:-.~lc of m0ternal behe,viour. "The female turkey recog­

nise c; her chick only by its calls and will brood a stuffed pole­

cat th2,t is fitted 1-:i th a loudspea,ker uttering the ca,11 of newborn 

turkeys. She will kill her OHn young if she is deaf and cannot 

hea,r their calls." (Schleidt, Schleidt and llagg, 1960). 

Lorenz (1960), discussinc visual discriminative stimuli and 

the react ion of J ackda,ws, so.id that "Even when I took the babies 

from the nest and presented them to their pci,rents on the palm of 

my hand, it left them quite unmoved._ But the very day that the 

small feathers on the nestling burst through their quills, 

ch2n 6ing their colour into black, there followed a furious attack 

by the parents on my outstretched hand." (p.161). 

Eimerl and DeVore (1966) also considered thc1,t, in monkeys 

(in this ca,se lanQJ-rs) "Once the infant's coat changes colour -

from dark to light - the attitude of the other females changes. 

They still come to its aid if it is mistreated, perha,ps by a 

too-vigorously pla\tful older infant, but they no longer want to 

hold it." (p.89) • 

If, for the sake of simplicity, we assume that noxious was 

mea.nt to be just another term for a,versi ve stimuli, then we might 

ask wha,t drive or movement is not, in some sense, so impelled. 

rt seems that the two sources of auditory stimulation mentioned 

by Lavery P.nd Foley (1963), squeals and white noise, are noxious 



in differinc decrees cind will probably be attended to different-

ially. The question, however, • t a.rises as o why, then, the 

assumption i 8 r,Fi.de th;-:it "noxious" stimuli connected to al tru-

i sti c responses ( sq1.1eal s) should take precedence over those 

connected Fi th cr;oi sti c responses (white noise). This assumption 

sceras to be irnpl i cit in the cri ti ci sms presented c1.bove by La.very 

& Foley (196 3) cind extended by Krebs (1970). Several possible 

routes c1re open to fl. rat mother presented with her squealing 

pups for removal of the "noxious" stimulation. She may for 

example c1bandon them, kill them or mother them. In the Rice & 

Gdner (196?.) experiment rats could al so as Krebs (1970) pointed 

out, crouch in fear. In other words, Krebs' conclusion as to 

the existence or not of altruism in rats and other infrahuman 

mammals, based on the studies cited, seems to be somewhat prem~ 

ture. This confusion in the research again seems to have its 

origins in the definitional issues which prevent further research 

from being interpreted meaningfully. V_ykytowycz & Dudzinski (1972) 

for example, felt that "considering this objection of La.very & 

Foley (1963) to Rice & Gainer (1962) it is difficult to decide 

whether the behaviour of male rabbits (which benefits the young) 

should be termed altruism or regarded merely cl.I:' a reaction to the 

aggressive attitude of ·the females." (p. 117). They leave the 

question, as do so many other resea.rchers, just hanging ••• 
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Fig.~ Positions of the "assisting" pair of 
dolphins (B) in relation to the injured 
individual (A), (after Briggs 1956). 



IX. 

An import ilnt c.li cho torny which resco.rchers have considered 

is tl:e innate versu'-" learned n 8.ture of 1 <'l. t rui srn. 

The proponent'-"· o:f learning seem to have left little room 

for c;cnetic f2..ctors in their definitions or usages of e,ltruism. 

For example, 2.ccording to Devrey (1959) "A correct theory of mot-

i v2.tion sho..:s that both self-love c1nd 8.l truism a.re acquired 

dispof',i.tions, not origin2.l ingredients in our psychologice,l make-

up, and the.t each of them may be either morally good or morc1.lly 

reprehensible." lP-324). In a general review of the field 

Saro.~on (1972) felt able to state, rather all encompassingly, 

that "Learning theorists view altruistic beha.vior as a product 

of modellin 6 , con.di tioning, discrimination training, and rewards 

for self-sa.crifice." (p.405). 
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Two studies that could be related to altruism's status as an 

intrinsically appropriate reinforcer r.iay illuminate the matter a bit 

further. Tipton & Browning (1972) found that "verbal reward for an 

altruistic act did not positively influence a S to behave altruistic­

ally in another si tua.tion immediately following, but, to the contrar-.r, 

it decrecised the likelihood of this occurring." (p.322.) This would 

seem to suggest a drive state satisfied. This brings to mind the 

maxim "Do 1!;- good turn daily"J which has a frequency limitation im­

plicit in it. This was also a rather surprising result, in tha.t the 

investigation wa.s designed to look at reward contra. punishment in 

rela,tion to al truism. l-Tany researchers have worked with the problem 

of shaplne altruistic behaviour with rewards, but few have consid­

ered whether or not altruism itself might be rewarding. 

Alt !'"tatt 0- Lombardo (1971) did consider this 
Weiss, Buchanan, "' cc 

problem, however, 
and felt able to state that "• •• our 
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resec1.rch de~noll::-;tro.tes thr<.t instrumontal behG.vior can be learned 

2n·c_ r.1,-.ir.toinod solely throu""i1 th" r d' f t · 
b' "' e,-rar ing unc ion of 

altruisr.1." (p.1263). 

These t, .• ,o studies soem to indicate that altruism could be 

either 2 • nrimc1r;;' rein:orcer or may, from another theoretical frnme-­

wo rk, be con:c~i de red intrinsically moti vat inc:. People's willingness 

to pa.y to see "heel.rt-rending" movies ma.y possibly al so be rela.ted 

to such a drive. 

In the literature, there a.ppea.rs to be a fairly high cor-

relc1.tion bet,-,een interest in the innate aspects and the "causal" 

aspects of behaviour. In other v:ords, those who interest them­

selves in understanding altruistic behaviour or predispositions for 

it, seem to be 8.lso interested in the innate explanation (see 

Ch2-pter IV). On the other hand, those who wish to control or 

increa.se altruism seem to find they can ,ihandle" altruism more 

ec1sily if it is considered to be a learned behaviour 

(e. r;. Golclianond, 1968, Sara.son, 1972) • 

x. IS RSHARD A corcor.:ITANT OF ALTRUISM? 

The question of reinforcers for altruism also poses a 

problem. For example, Bryan and Test (1967) defined altruistic 

behaviour as "••• those acts wherein individuals share or sacri­

fice a presumed positive reinforcer for no apparent social or 

material ga.in." (p. 400). According to Wilson (1971) 

"Altruism is self-destructive beha.vior performed for the benefit 

of others." (p. 321). Hebb (1971) similarly considered that "The 

primary problem [regarding altruism] is whether there is purposive 

behaviour in which one animal helps another at some cost to himself 



~uch 2.s food -, or in the expenditure of 

enorGt), when tho beh2.vior ha.s not b • ec,m induced by reward or by 

thre,:,_t of r•uni f:b:-:s:-1t. 11 (p. 1:1-09). And, I-:acaulc=i,y a.nd Berkowitz 

(l970) c1,cfinccl 2 ltruisr:i a.s "••• 1Jehavior carried_ out to benefit 

anotk,:r Hi tLou-: 2nticipation of rew2rds from external sources." 

Goldi~,;;ond (196f_i,) • • • 1 1n a, s1m1 G.r vein sucgested that some 

people ,;hon <'T,3Ui11c 2bout the import of behaviourism for altru-

i s'.11 rni ~~ht just sinply 8ay "But when it comes to conscience, 

morc:.li tJ, c1l truir:m and rcc;ard for others, beha.viorism fa,lls 

short. Those 1)cllc:•.viors - which make ns human - cannot be related. 

to a. SJ stem of overt and manipulable consequences." (p. 32). 

The ci,vorage 1~erson concerned with a.l truism probably just does 

not includ.e beh~_viour which benefits another and yet gains 

re,,,ards for the initiator of tha,t behaviour in his category of 

altruism. Hoi-.-over, this class of behaviours then could be con­

sidered to provide behaviours within the organism's repertoire 

which may then be used. altruistica.lly when need situations 

arise. The bohcwioural sci en ti st is faced with the dilemma, 

pointed out by Krebs (1970), a.s to whether or not self­

sa.crifici&.l bchDviour can, in fact, continue in the absence of 

positive reinforcement. This would require proof of the null 

hypothesis which is, by definition, impossible. The more scien­

tists look at altruistic behaviours the more clearly altruism as 

a ca.teGory will be delineated by the removal of behaviours which 

are contingent on reward or avoidance of aversive effects. 

However, this sea,rch for complete delineation of al truism will 

be one without end. 

Purported altruism in many contexts seems really to involve 

physiological or materialistic ge.ins to the receiver in return 
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for intrinsic row:irc1s to the r;i ver or ini ti a.tor of the behaviour. 

Intrinsic or rr.et0r.•bysicnl r a .o - ewa.r .s 1.or an individuci1 in this con-

text are con~;iclered in rel;:i.tion to internalised value or moral 

"'y~t Cr'<- 1· e "Pl"' c'r T'o " • bl (s ,. ,. • "'' • • ·'-' "· " ,.:, x va.ri a, es ee Appendix B "The Good 

Genetic f2.ctors probably a.lso play their role in 

"reF2.rdini::;" "sui tc0.ble" "here nnd. noH 11 behri.viour in the "here-

a.ftcr" (See Ch::1.pter IV). 

XI. IS S.'-'.CIFTICCAL i,L'I''.:t.TISn A COKTRI,DICTION IN T:;:;R!r:S? 

Reciprocal rel2.tionships ma,y provid.e a ba.ckground. of behav-

iours in 2.n anim8.l 's repertoire which may be used Hhen opportun­

ities for 21 trui stic behaviour arise. However, to the extent 

that rel2tionships are reciprocal, they are not considered 

alt rui sti c. (See Chapter IV for a more thorough discussion). 

XII. ~-TEAT c:~r~TIC R.~!J.TIOI:SEIP SEOULD TH~ GIV~R HAVS TO THE 
RBCIPI ;;r:T FC.1~ 'l'E:; GIVIEG TO Ir~ COl(~ID~HED ALTRUISTIC? 
OR ~~.:-IAT IS TF -; f.'.,0~_;\.r;IEG OF "OTlHRS 11? 

All genetic rel a.tionship s between the giver and potential 

recipients a.re a.ccepted for the purposes of increasing the under­

standing of the extensi ty of this rela,tionship as a variable for 

the intensity of altruism exhibited. (See Chapters IV, V). 
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The follo~-:in 1" =·id01 1• ne"' _, Li....... ...... ...... v, developed from the discussions 

of tLe iss.1~es r- 2.ic-,cd on p.lO, f ormed a working bsse for this study: 

I. 

II• 

In the SJ,ir-i t of C t om ·e, a.l truism is not considered to 

"hicher human" qualit;>7. (see p.11). 

The in:rili c2.tions of pur...,-_.•o '"'-l· ve b l • -1:· - e 1.av1.our regarding 

a.l trui srri c1ro c1s follo1-rs: 

(a) LoHcred thresholds of stimulus sensitivity 

(b) i:r.cre2scs in genera.l arousal level 

(c) goinc throuch the memory 0 bank 11 to find modes of 

ci.ction that ha.ve been successful in the past for 

attaininc; a given goci.l 

( d) rank o rderinc c>.nd using one of these modes as the 

i=,i tue.tion requires 

(e) and 2-.ll this is done against a background drive 

which Tolr.1.m (1959, P• 102) calls the drive 

agairn.~t effort c1.nd uncertainty a:nd/or the.t for 

little effort 2nd for certainty. (see p.19). 

III. Sci entifi cc:i.lly, altruism is considered in terms of the 

beh2.viour obi=,erved. Philosophically, altruism is consid­

ered in terms of the intention of the behaviour. 

(seep.23). 

IV. Altruism is almost coeval with egoism and cert a.inly a.lmo st 

as old as life itself. ( see P• 25) • 

V. Acco reline to the ci rcumi=,tances, altruism may be considered 

to be either a moral principle or a behavioura.l category, 

or both. (see P• 27). 

VI. Altruism c1.s a behaviour may be investigated scientifically, 

and be thereby more clea.rly delineated. As a moral 

principle implying choice and no rewa.rd to the donor, it 



must be turned over to the philosophers. (see p.29 ). 

VII. Al truism a.s an ci.lH,ence of t,eha.viour may be considered 

not 1~1c2.surably nre~ 0 nt ( ) ~ "~ • see P•34 • 

VIII• A perceived "need" state may be conf~idered as information 

rather tbc:m as an irresistible elicitor. (see p.36). 

IX. It is rea.sonable to consider altruism as either a 

primary reinforcer or as being intrinsically motivating. 

Such innate pre disposing properties are likely to lend 

themselves to modification throue;h learning in some of 

the ~ore complex species. (see p.46). 

X. :No tani::;i ble extrinsic rewards should be forthcoming to 

the ind.i vi dual, in his lifetime, if his actions are to 

be considered altruistic. (see p.47). 

XI. In the immediate (life of the individua.1) form, reciprocal 

altruism is a contradiction in terms. However, it may be 

considered an antecedent condition for "true" altruism 

to appear. (see p.49). 

XII. All genetic relationships of the giver with the recipient 

are considered relevant data. investige.ting altruism. It 

may turn out to be pertinent for an understanding of the 

extensity and intensity of altruistic behaviours. This 

will be taken up later in an evolutional context. 

(see p.49). 
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If in the c:i,ssignment of data, to a class or category (such 

as e,l truism) ue circumscribe only one relationship, the character­

istics of the original observa:tions will be retained, and may be 

corn!;lunic2.ted directly, without loss of informa.tion. In other words, 

we may more easily reconstruct a, mental image similar to the orig­

inal. If the class or ca.tegory circumscribes two or more relation­

ships. :,ome loss of information is incurred; but then the 

principles so derived may be useful in creating mental sets which 

1vill help in understandine; new situations.. In other words, some 

loss of specific informa,tion is balanced by a gain in psychological 

economy. 

But, if the cateeory chosen is large or inclusive in relation 

to the total ranc-e of a set of possible observations, this loss of 

specific infon-,2.tion may be so appreciable that the original cate­

gori zc1.tion is defe2,ted in its purpose of communication 

(Ferguson1 1966, p.28). 

Grice & Strawson (1956) suggested that there are several ways 

by which a category or distinction may be criticized. It can be 

criticized: 

A. for not being a sharp distinction i.e. for admitting 

cases which do not fall clearly on either side of' it. 

B. due to the c1mbiguity of the terms from which it is 

customarily dra.vm. 

c. due to confusion i.e. different meanings which are 

habitually conflated. 

D. because it is not useful. A distinction can be sa,id to 

be: 



1. useless for certain purposes, or 

2. useless alto,s-ether. 

Al trui sr:-, includes a number of beha.viours tha.t are more 

generc1,lly thouc;ht of as species-specific or rather universal 

wi -thin a, species. Such beha.viours would have bio-geneti cally 

a rc1,ther "nor:nal" status. 

In that it is likely that the usage of the term altruism 

generc1Jly is reserved for unusual or "abnormal" situations, such 

as d,rouf;ht s, floods, drownings, and sta.rvation etc., a reassess­

ment of the sub-categories of altruism may be required. He could 

under these conditions consider that a number of the sub-categories 

might no longer be described as altruistic when they reached the 

criteria required for "norma.l" status. They could then be consid­

ered as possible pre disposing or antecedent elements for altruism 

in less usual ci rcumi:::t ances. 

Altruism may be considered both e.n essential basic (in our 

understanding) category and a rei:::idual (in our usage) category. 

Di vi ding the world of behaviour into two sections, between 

egoism ( to i:::elf) and altruism ( to others) would seem to include 

too much of the beha.vioural world for altruism to be useful. 

But, when used as a rei:::idual category, al truism both conveys 

information and serves to give us a gain in psychological economy. 

(see Fig. 5). 

Let us consider two definitions for altruism i:::imultaneously, 

one philosophical and the other scientific. This may help avoid 

some of the pitfalls pointed out by Grice & Strawson (1956) a.nd 

listed above, and at the same time draw together the guidelines 

developed from th~ discussions emana.ting from the issues raised 

on p. 10. 
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w 

W = directed activity which benefits oneself (egoism) 
others (altruism), both (reciprocity) and inanimate 
objects 

A = { a/a eW and a is an altruistic act or behaviour 
which benefits other individuals more than one­
self} 

Fig 5. The Universe of Altruism minus "normal" ( N) altruism 
( those behaviours basic for understanding aHruism & 
its evolution) leaves the residual altruism of everyday 
usage. 



Altruism (philosophical) is here clefined c:1.s "voluntary" 

purposive activity likely to benefit others more than oneself 

11 ,,,hen that o.ctivity ho .. s;_ not b t· t een mo i va ed by re.-rard." Criteria, 

for such 0n altruistic act arc that: 

(a) it is a social behaviour directed towards others 

(b) benefit is taken to mo,m increases in physiological 

,-rnll-being end/or materi2.listic comfort. 

Benofi t could al so be taken generally to mean drive reduction for 

the recipient. This ,-:ould include, theoretico.lly, the giving of 

intangible benefits (e.g. ideas, advice, songs, etc.) to the 

recipient. However, as no references to intangible benefits were 

noted in the litera.ture, it is assumed that this more global view 

of altruism is by convention excluded. 

Altruism (scientific) is defined as purposive activity 

likely to benefit others more than oneself. The criteria for an 

al trui sti c act are the same a,s above. 

If when examining altrui:::m (scientific) either a network of 

determining facto rs can be experiment a.lly :::hewn to be operative 

for a given behaviour, or contingent reinfo rcers found, that 

behaviour me.y be considered to not belong to the category deline­

ated by altruism (phi lo :::op hi cal) and subsumed under morality. 

If, upon examining a. given behaviour which has been 

excluded :from altruism (philosophical) but can still be included 

in altruism (scientific), the believed network of detennining 

factors or contingent reinforcers is experimentally shown in fact 

not to be operative, then the question of its perma.nent status as 

altruism (philosophical) is again thrown open. And, temporarily 

at least, t·he given behaviour mey once mo re be subsumed under the 

category altruism (philosophical). 
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A scientist o.tternpting to uncover the dynamics behind 

a1 truism (phi lo sop hi cal) may find that the subject matter 

dir:iini shes with the success of his research. However, increased 

understanding of altruism (scientific) may help us to increase 

the incidence of such behaviours in the world around us. 
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CHAPTl~R I I I 

At: AL'I'H.UIS'l1IC BSHAVIOUR m.:ASS~•~Sstm 

Behc".viour initic1.lly classed as e.ltruism (philosophical) mey 

on closer ocrutiny be rer.1oved from that particular category by 

identifyini: conditions \thich would either predispose or reinforce 

the behaviour. This could still leave the behaviour in question 

in the al truism (scient1.· L'J.1.· c) ce.t"'g,o"t"\r• JI h 1 ~ -~ owever, sou d closer 

examination revec'l.l that the behaviour also does not satisfy the 

criteria for altruism (scientific), it mey be returned to the cate­

gory eeoi sr:i. A behaviour initially thought to benefit another at 

co !':t to the donc1.to r may prove to primarily benefit the dona.tor a.nd 

only secondarily the supposed other. 

Heinz & Gysel (1970) categorised Ring-necked pheasant ma.le 

vocci.lizations as c1.lclrm, flight, crow, hiss, antagonistic and 
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pecked. They list the following cc>vtegories for fema.le voca.lization: 

squea.k, flight, pecked, precopulatory, distress, brood caution a.nd 

brood gatherinc. The particular call of interest here is the flight 

call present in the repertoire of both sexes. Heinz & Gysel (1970), 

reporting on the physical characteristics of the male flight calls, 

point out that they are generally shorter in length than the 

"alarm" ce.11. The harmonic structure, however, is similar with the 

fundamental at 1000 cycles per second or less. The female flight 

call is a. higher pitched. sound and is loudest between 2500 a.nd 5000 

cycles per second. On disturbing a. hen with a brood one may hear 

this call as the hen takes off in flight (Heinz & Gysel, 1970). 

Ca.sual observation· of a pair of pheasants found that they would 

frequently crouch in nearby bushes and then suddenly with a great 



st artlinc squawk the brichtl;y coloured male would lift his wings 

and move some 50 or more metres. The female would either scoot 

from bush to bu::,h. or also t l fl· h 2. ,::e J. f t but without squa.wking. It 

\':'Ould be hunters 1-!ho have imagined the call to be a warning or 

al trui die call 2.s they could get a eood bead on their quarry and 

bring in a.-riothcr tlo8.d ma.le pheasant whereas the cr;y1:itically col­

oured fe:-;i,.,_le, ini tie.lly unnoticed by them, would make her escape. 

'l1he diffcrenti<'.l :::urvivc1.l value of cryptic coloure.tion between 

two sp2cies of phease.nts found in New Zeala.nd was shown in 

studies ce.rried out by Hesterskov (1963b). If' in sexually dimor­

phic species initially differential survival rates exist, then 

it is but a. short step to imagine there might also arise within 

such species cenetically-linked behc1..vioural modifications in the 

more heavily predated sex which may a.lleviate this differential. 

That the squawk should be given by the male suggested an 

a.lterna.tive to en a.ltruism (philosophical) explanation. Maybe 

the ca.11 wa.s, in fa.ct, reserved to the brightly coloured males 

a.nd served the primary function of scaring-startling or 

"freezing" predatory enemies in their tracks while the male flew 

awa,y. 

The hypothesis in this experiment, therefore, was that the 

sexually dimorphic, briehtly coloured pheasa.nt males would give 

the flicht call significantly more frequently tha.n the cryptically 

coloured females when startled into "true" flight. 

SUBJ~CTS 
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The subjects were ~O male and 20 female Ring-necked pheasants 

( ) d • ~eparate outdoor paddocks according Phasianus colchicus house in -

t th H. lldale Game Farm Hamil ton, New Zealand. to sex and number a e 1 • , 

The ratio of males to females at Hillda.le was 3 : 1. The e.ge of 



subjects \-W.s 29 weeks + 2. Full rnaturi ty is considered to have 

been reached by 32 to 36 weeks. The tota.l phe2.sa.nt popul;;ttion 

from which subjects Fore drawn 1-1as 4250. They were ra,ised from 

eggs and fed hich protein special Game Bird J,'ix. Al though consid­

ered cenctically pure, the possibility exists for some slight 

mixture or cross in the total populc1,tion with English Blackneck 

(P. colchicus colchicus), I,:ongolian (P. colchicus mongolicus) and 

Chinese Rincnock (P. colchicus torquatus) pheasants. It was not 

considered by the owner that any crosses occurred in the subject 

population. All the birds carried the phenotypic white collar 

markings. Eo\·1ever, Westerskov (1963b) points out the difficulty in 

discernine bla,ck-neck :from ring-neck pheasa,nts among the 

wild stock now established in New Zealand. He states that "White 

collars persist in populations of otherwise black-neck-looking 

cocks as the white collar is dominont, pure black-necks being 

recessive in all crosses involving ring-necks" (Westerskov, 

1963b, p.239). 

These pheasont s came from home reared eggs al though the 

original stock l!as imported into Australia from England 100 years 

ago. As it is illegci.l to shoot pheasant hens in the Haikato 

recion of New Zealand many more pheasant cocks are demanded to 

satisfy the shooters' market. This uneven ratio in a bird 

frequently known to exhibit harem behaviour is thus pa.rtially 

explained. 

There were no number identification rings on the subjects, 

nor was there any individual data on the subjects available. 

The subjects were fed by hand generally and were used to seeing 

visitors (some 10 1 000 per year) at the game fa.rm. 
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0li'.3'.~RVATIO::II.L FI :LD 

The obscrva.tion.:,.1 field. consisted of i'ifteen ou .. en air pa.d_do cks 

1 d 't\.- ,,.,. • • enc osc ,-:1· ... c .. ic,:cn uire nett1· 11rr to :->. 1 h • ht u .. ,. genera eic of eight 

feet and covcrine; half an a.ere in thirteen of the dd l _ pa,. aces, the 

fourteenth co·Jering three quarters of an acre and the lo.st one- and 

a qua,rter 2.cres. Five of the ha,1f acre pa,ddocks housed females, the 

other ten pad.docks housed ma.les. The eeneral form of the pa,ddocks 

was a rather lone rectangular shope (see Fig. 6). Food was placed 

in three hoppers in each paddock and drinking water was available 

in every po.dc.o ck. Shelter existed in two paddocks. Camellia and 

grass were the ma.in plonts growint:; in the paddocks. Roughly three 

phea.sa.nts per paddock per year break t·heir necks in the overhead 

netting ,rhich is one of many factors which may contribute to the 

decreasing possibilities :for stock that has been cage-ra.ised for 

many generations to survive in the wild. 

FROCEDUR~ 

On 12 June 197 3 ( ter:iperature 13. 2° C ,-ri th three quarter cloud 

cover) betHeen 1400 and 1600 hours two observers moved toe;ether 

through each of fifteen paddocks. After quietly herding the birds 

into one end of the runway-shc1:ped paddocks, one observer would 

single out a bird at random and by approaching rapidly and flail­

ing the air vri th outstretched arms induce the subject to run-fly 

to the other end of the paddock. True flight was required of each 

subject and was identi:fied by a flight covering not less than 

fifteen feet. Vo cRli zations were noted and reported to an assist­

ant who recorded -the observations. The a.ssi st ant (also a graduate 

student in psychology at Haikato University) remained outside the 

paddock where things were relatively calm. Individual subjects 

were selected on the basis of their being easily identified (in 
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Fig .6 Aerial view of Hilldale Game Parm at Hamilton, N.Z. showing pheasant 
pens , ( P ). (Courtesy of Mr M. Powell). 



terms of prevcntinr· dupJ ic·,t - f -
, , - c, ion o su1:1Jects) and their position 

in the pen• Tvro bi rcls were [;elected from one pen, six from 

another pen vnd four from eri.cl1 of - the rem;::,,inine eighteen pens. 

'Ihi s selection procedure was ur·,ed - - to prevent duplication of 

subjects. 

'l'hc hypothesis tl:.at the bri· ghtly colou"'ea" , .. - co c.i;: birds would 

be more likely to give the fligl:t ca.11 than the hen birds was 

supported by the results of this study (see Table IV). 

}:ales 

Ta,ble IV 

Distribution of Phea.scJ.J1ts According 
to Sex cinrl Vocalization 

Squauked or No 
Squeaked Sound 

15 25 

Females 2 18 

Tota,l 17 43 

x2 corrected for continuity= 3.70 
d:f = 1, .E < • 0 5 

Total 

40 

20 

60 

Vocal threa,t is importa,nt in many animals that fight with 

their mouths ( Guthrie, 1970). Using the mouth for fighting -

that is, pecking - is one of the main beh,wiours used to esta:bli sh 

or reinforce relationships occurrine between cock pheasants a.s a 

result of a,goni sti c encounters. Vocalizations as pa.rt of the 

intimidation ritual have been well documented by Heinz & Gysel 

(1970). They point out that caution should be taken not to place 

undue emphasis a.nd meaning on anthropomorphic call designa.tions 

such as "alann" used in the research literature. 

62. 



l'.1.m"ir c'nod re- f d.Sons 'or n:ivi'nr, • 
t~ u \·,a.rnine siorn.ls are given by 

Tri verr:: (1971). IT .e feel 8 that "Warning ce.111:, 2-.re selected f'or 

bcc~use theu ni~ tli~ bi"rd " ~ Giving the call. It • a· d t J. s J. sa. va.n o.geous 

for a bird to have a pred.a.tor eat a nearby conspecific beca.use 

the predator r,w.y then be r.1ore likely to eat him. 'I1hi s may ha.pp en 

bec~,use the predator will 

(i) be sustained by the meal, 

(ii) be rr.ore likely to form a specific search image 

of the prey l:'pecies, 

/; ii) -... be more likely to lea.rn the he.bits of the prey 

species and perfect his predatory techniques on it, 

~ v) be more likely to frequent the area. in l-Thich the 

birds live, or 

(v) be mo re likely to lea.rn useful inforr.,ation a.bout 

the area. in which the bird .. s 11·ve. 11 (Tri·ver<> 1971 p 44) ... , ' . . 
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1!01-~ever, ther::e rea.r--0ns are as va.lid for females as well as 

me.les. In monomo rphi c species both sexes ma.y or mey not give 

"we.rnine" ca.11 s, as both are under rele.ti vely similar selection 

pressures. In dimorphic species, however, one or the other partner 

is likely to be harder pressed. by nature to survive. Such calls 

then ma.y be more readily developed in the sex under the greater 

predn.tion perils. In this connection it is important to remember 

tha.t the categorization implied by the terms rnonomorphic and 

dimorphic reprenents in reality two points on a sea.le rather than 

two sections of a clear dichotomy. 

It is sum;ested here tha.t if the call is primarily for the 

bird making the call, then the effect me.y be even more immediate 

than the indirect ways suggested. Anyone who has suddenly come 

upon a pheasant in the bush is well aware of the success of the 

male flight ca.11 in producing a temporary "startle reflex" or 



paral;yzirJc rea.ction in tl b 
ie o server whilst the ma.le flies off into 

cover. 

"bo.nza.i" affect ( Guthrie, 1970) by the co ck pheasant 

gives ,•n er;oi::c~tic re,•.son for the call's exi:::tence on the first 

level ::;uprortcd on the seconcl level by the five egoistic lines 

sugcestcd by Trivers (1971) l a, ,ove. 

The fe~ci.le :::.pp a.rently csi ves her fli e}1t ca,11 mainly in 

conne:iction \-;i t'r:. ln"ood c2,re (Heinz & Gysel, 1970) and so her 

beh.'.'1,viou::.", if it is tied to the c2,ring situation, may indeed be 

alt ru i r- tic. 

The offspri115 2.re likely to have a selection pressure to 

a.ttend to the noiF8S both parents make in regard to predators. A 

ca.11 r:iv8n for c-elf-preservinc reasons b;y the cock bird could very 

well function a.s a varnin[; cry for the offspring without this 

being its intended function. However, this does not really fit 

into D2..rJ in[;"ton' s (197 2) concept of dual determinci.nt systems 

discussed in more detail in Cha.pter II, P• 34. 

In the di ~,cussion of the relationship between other's need 

and altruism (p.39, point three), it was suggested that external 

observers ma.y dof'ine a, behrwiour as al trui sti c when in fact the 

relationship is duG to random or other fa.ctors rci.ther than elicit­

in6 or evoking causes presented by the stimuli of conspecifics. 

However, as well as possibly distributing benefits to others, the 

behaviour o:f the donators seems in this instance to positively 

affect hi 8 o,m survival. This behaviour, therefore, should be 

ree;arded as essentia.lly egoistic. 

Accordinc-ly ,_ this resea,rch study re-analyses one of the 

· 11 (th fli· ,:,-ht ce.J.1) in ma.le pheasants and suggests wnrninc cc1. s e o 

lt • ti· c c"te o-ory This exercise that it be removed from the a, rui s = o • 



helps to emph2.~,i ze that the definition of al truism (scientific) 

presented in Ch8.pter II does have the power of discrimination 

dem2ncled by Gl'i ce t;, Str8:wson (1956) for philosophica.lly sound 

definitions. 



C E 11. P T E R I V 

~3Tff,:JTT1r-::nn:G POD"SLS FOR TH~ DSLIFSATIOH 

AND ~STfBLISHVSNT OF ALTRUISN 

In a~reement with Cohen (1972) one co••ld ~t t th ta f" u h, a e a _e J. n-

it ions of r>.ltruif;m only specify 1-rhc1,t it is. Once altruism is 

• .P' 1 ( ) 
Qel inec. see Chv,pter II , the problem to be resolved is the 

po ssi bi li t;;r for its esta,bli s.hment and ma,intenance. It seems 

plci.u:::;ible to consider tha,t there m::\y be inherited dispositions to 

b8have in w2.ys ,,hi ch, c1.l though detrimental to the survival of the 

inch vi duc:l exhi bi tine the 1)0h2,viour, would favour the survival of 

other members of its species (Allee, 1966; Aronfreed, 1968). 
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Ex2mplcs of the pervasiveness and strength of inherited dispositions 

to beh2.ve eeoi sti call;yr are found in some species of the Cuculidae 

(cuckoos) 2nd Icterida.e (coHbirds). 'l'hese species clec1rly do not 

leri,rn parental caret ci.king roles from their foster parents (Hamil ton 

and Ori2..ns, 1965). They also apparently do not imprint for mating 

with foster parent types (Sibl-Eibesfeldt, 1970). Altruistic 

belrn.viour is difficult to explain, as 2-,n evol utione,ry phenomenon, 

on the basis of indi vidua,l selection because of the known cases of 

extrer:ie altruism sho,m by group members - such as in the co-opera.ti ve 

breeding found among some avian species (Brovm, 1970; Skutch, 1961). 

Go.lt (1940) seemed to sugcest that altruism may even precede egoism. 

Allee (1966, p. 914H) felt thci,t "• • • the social relations of 

man need reinterpreting from the point of view the,t altruism did 

not arise entirely as a unique humrin attribute without biological 

antecedents". Some of the mc1,in lines of evidence cited to support 

this conclusion were: 



1. 

2. 

For r:H,.ny GJ_)eciec~, J.. f 1 t - a popu e, ion is reduced in 

size below a critical point J.·t J.. · d . - , s J.n anger of 

d;yinG out (throur;h, for exa:-,1ple, the lethal 

effec~s of inbroedinc). 

V2 .T!Y c;pecies arc able to ch<'mge an unfavoura.ble 

environment to such an extent that, though some 

may be ldlled, others can then survive when they 

could not hrwe done so in the "uncolonized" 

environment. 

3. Sex r.iay be consic:.ered the originc1.l to other behaviour. 

Sex ma.y ho.ve cro,-:n out of certain proto-co-opera.tions 

of 2.sexual org-ani sims. 

4. Colonial Protozoa, could hardly have arisen from 

solitary fo ms unless colonies of cells that 

reme.ined attached to each other had sho,-m survival 

values greo.ter them those exhibited when the cells 

were scattered isolates. 

5. The evolution of J.Iet2.zoans from Protozoa was 

proba.bly based on similar relationships. Ea.ch 

advance in complexity of metazoan indi vidua.ls came 

from the natura.l selection of an increased ability 

in natura.l co-operation on the part of the evolving 

stock. 

6. The rate of evolution is still more rapid when a 

le.rge widely distributed species has relatively 

sma.11 breeding colonies that are not completely 

isolated from one another. 

Holmes (1945, p.109) felt tha.t "Animal societies everywhere 

are mutual benefit associations, 8.nd the altruistic instincts 



which m0 .k0 for so ci c:i.l solida.ri ty and effective co-operation would 

be f;:wourcd by no.turn.l selection as well as variations that aid 

the indi vidur,.l per se. Im~tinct s lea.din~ to unselfish behaviour 

a.re just 2.s basic, therefore, e.s any other manifestation of life." 

The clnssical cenetic model for nature1 selection does not 

seem sufficient to explain a.ltru.istic acts by an individual at 
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the cost of decrcasinc reproductive capnbili ties (Dobzhansky, 1968; 

Haldane, 1966; LeFontin, 1970). For some, one method of resolving 

the dilemr:10. caused by this mod.el regarding the origin of social 

beluwiour ,-:ould be to abandon it (Kalmus, 1969). The dilemma is 

easily r-ppreci nted when considering the E:election of a recessive 

allele (a) ,:hich ca:uses its beo.rer to provide, at cost (C), 

benefits (B) to other members of its Mendelian populc.tion. The 

dominant allele (A) ce.ui::es its bearer to refrain from such 

behaviour. (Formulae used throuchout this chapter have had minor 

substitutions made in the interests of consistency a.s well a.s con­

tinuity in dea.ling with al truism.) Under random mating we would 

have the Hardy-Feinberg (1966) equilibrium formula zygote 

frequencies of: 

p 2 of AA 

2pq of Aa 

q 2 of aa 

After selection, these frequencies become: 

p2(1+ q2B) 

2pq (1+ q 2B) 

q2(1+ q2B) (1-C) 

of AA 

of Aa 

of aa 

The increase. in each frequency by the factor (1 + q2B) is 

ba.sed on the assumption that the amount of benefit is directly 

h tration of altruists (aa.) in the 
proportion.:>,l to t e concen • 



popuL,.tion. This conccntri:J.tion must inevitably decrease, however, 

beco.use of the f·,ct.or (1 c) b 1 • h th l · ._ '· • - :I wnc e 10mozyc;ous recessives a.re 

reduced eoch ccnorc'tion (after \lilliarns, 1966). The dilemm8, of 

the cL:issi cal model under random ma.ting suggests tho,t the import­

ance of Rltruism to the theory of evolution is its implication 

for tl:c existence of kin selection. The chance from solitary to 

socic1.l bE!lw.viour p::-:-obably occurred in family or kin groups and 

originD.~ed from porc11tc1.l bohv.viour (Dol)Zhansky, 1968; lfaJrncJ.rd­

Smi th, 196/J-; 1Iilson, 1971). 

The protccti ve impulse of the parental instinct is the only 

truly o.l truistic fa.ctor in hurnon nature a.ccording to 1!:cDougall 

(1931). Consecmently, an a11irnal sacrificing its life for its 

offspring Fould clearly Rlso be altruistic (i.e. giving benefit 

to others nt cost to one:,,elf). Al trui8tic beha.viours would probably 

be more prevalent among animals alrea,dy ha,ving an extended period 

of parental care-to.king (e.g. social insects, birds withaltricial 

young, and mammals). Al though al truism would commonly be consid­

ered in connection with the behavioural repertoire of the orge.nism, 

some consider altruism on the genetic or a,llelic level. They 

believe behaviour which t2.kes the life of the individual but 

saves rele.ti ves who are more likely to possess and pass on as many, 

if not J;Jore, of a eiven allele to be in fact "genetically egoistic" 

(Haldane, 1966; Trivers, 1971). 

In order to explain a. few of the many instances of al tru.i sm 

observed in anim2-.l popula.tionic. Tri vers (1971) invoked reciprocity. 

Goultlner (1960) saw mutuo.li ty of i$ratifi cation a.s a genera.I 

· · le · thout uhi· ch he felt no socia.l system, rela,tionship princip - w1. .. 

or set of actions would be stable. 



Rocipro cnl {':i vin.a· • - ~ requires tbe id.entifica,tion a.nd exclusion 

of "chccders" if l',;i vin2' i· s t • - '--' , o increase v:i thin a, population. 

Tri vc,rs ( 1971) sst up a mod.el to show hoN non-random di spen-

sat ion ° f lienefi t could o ccuro }Ti th slight moclifi cations this 

model stc>,tes t!~2.t the net ·bene:fi t accruing to a typical donor must 

exc•3cd th2t 2.ccn1.in1:s to 2, typical non-donor. That is, 

( ~ Bk-C.) 
'- J 

> 

where (Bk) is the benefit to the initiator of the kth beneficial 

act per:fo med toi·,a.rd him, C. is the cost of the jth beneficial act 
J 

by the ini ti a.tor, Il is the benefit of the mth beneficial act to m 

the non-donor, ,-1hcre p is the frequency in the population of non-

dono rs ci.nd q is the frequency of donors. This type of social 

beheviour would not have to depend on all acts being controlled 

by the scme allele at a g-i ven locus,_ as long as for each donor­

allele the net e.verage benefit to the donor exceeded the average 

benefit to a non-donor (i.e. B is kept small). Such a model helps m 

to explain recipro cc>.l a.cts exchanged between inter- as well as 

intrci.-species mer.ibers. Tri vers used his model for a deeper exam­

ination of the dynar.iics behind fmch social interactions as warning 

calls in birds, symbiotic clea.ner relationships in fish 1 a,nd humans 

saving one a.no ther from dro,ming. Some have felt, however, that 

reciproca.l altruism is a contra.di ct ion in terms because the 

probc1,bili ties of benefits are mutual (Darlington, 1972; Krebs, 

1970). 
In order to differentiate between al truism and reciprocity 

it is sugeested here that we consider the following. A carried 

out beneficial a.ct (B) may be considered unity. The sum total of 

past interactions with the recipient is represented by (n). 



71. 

Factors which a.ffect the recipient's carrying out towards the 

orie:inal donor a similar act also affect the origina.1 donor's 

expectation (:s) of the probability of return f h' ff t ( ) or 1 s e o r s Bk • 

As this o.pproc1.ches zero, so does the original behe.viour resemble 

al trui sr::. As the expectation of return approaches unity so does 

it resemble reciproc:i.ty and, finally, if it exceeds unity it may 

be considered er-,01· sr,~.. -.:.•xp,,,ctat1· on~ ma:y be • d t • t f th L> CJ. "' - "' sai o exis or e 

ini tiatinc animal (x) in rela.tion to ea.ch other animal in a given 

group. In other wo rc.s, the same a.ct ions will be altruistic when 

directed towards a.nima.l (y), but reciprocal when directed towards 

(z) and ecoistic ,:hen directed toHards (w). 

= 

Al truism Reciprocity 

r:y+ X ] 

x-+ y i 
n 

1 < Ex(Bk) 

Egoism 

Examples of interrupting or interfering factors which could 

cause differentiation to occur in the amount of benefit given and 

received 1-Tould be status in a dominance hiera.rchy, sex, age, 

disturbances to the group from predators, death or injury, feeding 

time, etc. It seems that such factors would also be rather inti­

mately connected with the dimension of time unless we limit this 

concept to simultaneous behaviours, such as the social grooming 

observed in horses standing head-to-tail brushing flies awccy from 

each other's noses with their tails or bite-scratching at the 

b f h th ' eeks (Frc1..,,er 1974) Reciproca.l rela.tion-ase o eo.c o er s n • -•' , • 

ships would or could provide a background of antecedent conditions 

for the occurrence of "true al truism". However, to the extent 

that rela.tionships are reciprocal, they are not altruistic. 



Another method to ~et around the problem of establishing 

altruisfT! in rnendeliri.ri populc1,tions suggests that a social 

i ndi vi du 0,l vbo succeeds in finding a,t lea,st one socia,l pc1,rtner 

vithin a Given number of trials is • assigned a fitness grea.ter than 

one (relative to the f'itness of • 1 k Em asoc1c1. , tc1, en to be fixed a.t 

one), while a social individual f2iling to find a partner is 

assio10d a fitness less than one (Boorman 2,nd Levitt, 1972; 

Boorm:m, 197 4). This model, however, falls into the reciprocal 

altruism cl ci,ss, and bees the ini tiEtl criterion for altruism that 

benefit must be contributed at some cost. 

Hhat kinds of Genetic rela,tionships between the giver and 

the recipient should be included in order for the beha.viour to be 

cat ego ri zed under the heading altruism? A difficult word in the 

definition of altruism is "others". Some have felt that the term 

altruism is only applicable to a.n organism performing an act 

benefiting another not closely related genetically (Ha,ldane, 1966; 

Tri vers, 1971). !{ates would probably have to be excluded along 

with the genetically related group as in many situations a con­

tribution to one's species' gene pool could not be ensured without 

a ma,te. When its application is limited in this way, the clea,rest 

occurrence of altruism would probably be considered to be that 

shown between species. For example, people caring for injured or 

sick animals, dogs saving children from burning houses, conser­

va.tioni st s trying to save a species ra.pidly going extinct and 

dolphins saving people in danger of dro1vning (Alpers, 1963; 
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Hebb, 1971). Mothering the young of another species would probably 

also be included 11:ere (Fabricius, 1964; Lorenz, 1970; Skutch, 

1961; Tinbergen, 1965). 



Some restrict ~it • t 
c. ruism o those "••• beha.viours by which some 

individuals benefit others 0 -P.._ -1-11 A- c-L.:->me ~ - •- species without benefiting 

themselves" ( Darlin <:>:"ton. 197 2, p. 293). ts • Fol lo Hing this view one 

might consider a.s most 2.ltruiGtic those behaviours dealing with 

intrc1.species "others" having the gree.test social and/or genetic 

distance from 011eself and therefore the lea.st possibility of 

return. Fut another Ho;y, a.l truism might be thought to be most 

clec1.rly shovm 1-1hen exhibited toward "hated" out-group, or "enemy", 

intra-species members. 

The ca.re given by parents to offspring, which is highly 

unlikely to be returned, is actu2.lly easily understood in the.t 

parent-altruists in each generation have benefited by ca.re received 

from their pa.rents. Darlington (1972) ca,lled this "serial altruism'l 

The individual "sacrifices"; consequently, the species (kin group) 

is "rewarded". Berko·wi tz (1968) would probably consider "seria.l 

altruism" a type of reciprocity in which " ••• the indi vidua.1 

provides revTards to another in relation to benefits he has received 

or anti cipe.tes, but the person to ,-:horn the rewa.rds are given is not 

necessarily the same one who ha.s benefited him in the pa.st or who 

will maximise his outcomes in the future." (p.48). However, 

though a beha.viour qualifying as "serial al truism" may be thought 

by some to be geneti ca.lly egoistic or reciprocal, it must here be 

considered al trui sti c, unless it can be shown that the individual 

would be likely to benefit during the remainder of its lifetime. 

The idea of seria.l altruism fits in with Hilliams' (1966) 

conception that altruism can occur regularly only under one of two 

conditions: 

1. Natural selection of alternative alleles, based 

ultimately on the mean reproductive success of their 

7 3. 



carriers. Thi 0 ·11 f "' FJ. avour o.l trui sti c interactions 

when they in vol vo related indi vidu2.ls. For example, 

in some 2-Vic~.n srocios offspring from the first brood 

0 f the sec.1.con a.ssi st in the rearing of later broods 

1961). 

2. 1fooncver there are behavioura.l mechanisms under con-

di tion 1. there will inevitably be times v1hen such 

c1.id ir-. provided "by mistake" to unrelated individ­

(See Helch & KilB)ur, 1970, on "mismothering".) 

St ~ti sti cally correle.ted cene effects help us to understand 

selection for 2.l t rui sti c and acainst selfish beh1:wiour: "• •• a tra.i t 

,-:hich dirc·ctly increases reproductive output may not survive if 

it is correl2.ted with h2.ving ruthless relatives, and a trait which 

directly loi•·ers reprod.ucti ve output may sweep through a population 

if it is carrel ated with he.ving helpful relati vesJ' (Stern, 1970, 

P• 53). 

Hamilton (1963, 1964) proposed that in order for altruistic 

genes to increase in a population the benefit (K) to the recipients 

must be greater than the inverse of the Wright coefficient of 

relationship (r). However, the sum of the inbreeding coefficients 

(Wrir;ht, 1966) for the individuals involved could probably also be 

used as efficiently for describing the rela.tionship. That is, 

• 50 for parents, offspring and siblings; • 25 for gra.ndparents, 

grandchildren and half-siblings; .125 for cousins and so on down 

to .oo for all recipients whose relationship with the altruist can 

be considered to be negligibly small. Hamilton's formula 

extended the classical eenetic theory covering parental care, still 

having the generation as the time unit of progress. Consequently 



it was rec1.soned th c1.t enimal [; in some circumstances Fould more 

likely volunteer their lives, if in so doing they save a.t least 

two siblings or offsprinc, who a,re then c1.ble to reach reproclucti ve 

maturity. 

Support for Hamilton's formula has been found among socia.1 

insects (Homilton, 1964; Hilson, 1971) a.nd Rltricial birds (Wood, 

1975) • Among several of the social insects (Hymenoptera) the 

sibling relationship of many of the members of a colony is gene­

tically Greater then the relationship to offspring. This is due 

to p nrtlieno ceneti c repro c.uction vrhereby males a.re produced from 

unferti li zecl fema.l e workers or queens. They a.re therefore haploid 

and in turn contribute little genetic ve,ri ance to their offspring. 

As tho [;eneti c vari rmce ori cinates mainly in the queen the co­

efficients of relationship a.mong si blines descended from sexua.1 

unions is a,pproximately • 7 5. This would indicate, according to 

Hamilton's formula, tho.t siblings would be more inyolved in one 

another's well-being thc1n in producine offspring. However, this 

would have its locical lower limit, in any e;iven colony-type 

species, at one reproducing 11 queen", otherwise extinction. The 

averace coefficient for the entire colony would depend on the 

number of drones impregnating the queen. This average would be 

somewhere between .25 (the coefficient existing between two ha.lf­

siblini:;s) and .75 (Hamilton, 1972). 

It is in such colonies that one mey observe altruistic 

suicide. For example, a honey bee worker when defending the hive 

uses its ba.rbed sting. This tends to rema.in embedded when the 

bee pulls awe.y from its victim, causing part of the bee's 

viscera to be torn out and the defender herself to be fatally 

injured (Saka6ami and Akahira, 1960). 
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Il2,.lf-siblinr· co,,,f'+'ic· t.,. f · · ( u ~~ ~ i en "' o relation ship averaging about 

- 25) ,:ould be expected in those groups of animci.ls having either 

"harcin s " or 1-ridcsprond female promiscuity, a.s found in several 

rnc1.mnc1.lion orders, such as Artiodactyla (Box, 1973) and Primc1tes 

( Crook, 1970). r, • (1R77) ~·,spinas ~· sugcested a connection between 

harer.is or promiscuity 2nd prosocial behaviour nearly a century ago. 

Such groups not infrequently have different roles for members based 

on such characteristics as sex, age, lactation, caretc1.king of young 

a.nd strength. One: cl2.ss ma.y be found to be more likely to defend 

others, e. c;. young adult males defending young and their lactating 

mothers C~ibl-~ibesfeldt, 1970; Jay, 1965). 
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Further do.-:n the scc1.le represented by coefficients of relation-

ship, we come to stronger pair-bondinc as in gibbons and semangs. 

Stronc pa.ir-bonding precludes harem building or promiscuity and 

consecru2ntly avoids inbreedin,':; (Aberle et al, 1963; Kortmulder, 

1968; Li vincstone, 1969). Comparisons between some standa.rd t1um­

ber of individuals (e.g. 30) living nearest to each other would 

prob2.bly show that a.nima.ls livin6 in monogamy have coefficients 

of rel2.tionship tha.t a.re considerably sma.ller than those obtained 

from simil 2.r numbers of ind.i vi dua.l s li vir:.g in polygamous and/or 

promiscuous societies. Depending, then, on breeding pa,tterns and 

num11er of offspring, groups mc1,y, at least theoretically, be consid­

ered to exist on a continuum do,m to where genetic relationships 

between altruists a.nd recipients a.re nee;ligibly small. 

Some mod.ifications of Hamilton's (1963) formula are presented 

here to increa[ie its accurc.1.cy and usefulness. Lewontin (1970) 

thouGht that the (K) in Hamilton's formula (a.bove) represented 

a ratio. It is suggested here thc.1,t this ratio is (B/c) where (B) 

is benefit to the recipient(s) and (c) is cost to the a.ltruist. 



Followinc; thic; line, bmicfit (B) to the recipient(s) must be 

groa.ter th,in the co st ( C) to the altruist over the sum of the 

coefficients of r0l t· h" - ;:,, ions. 1.p (r) existing between tho a.Hruist 

cind the recipient(s). He.rnilton's formula would lead us to con­

clude that c1.l t rui sr:i rn2y occur with equal probability towards 

pci.rents a.ncl gra11dp0.rcnts as towards offspring and grcmdchildren. 

To rectify this it is suggested that a. potential genetic contri­

bution factor (G) be incorporated. Factor (G) would be obtained 

by dividins the potenti2.l genetic contribution of the recipient(s) 

by that of the altruist. Benefit is considered in relation to the 

pro po rt ion of total po ten ti al ceneti c contribution by the recipient 

which hc1 s been "saved". Co st is measured in the pro po rt ion o:f 

total potential genetic contribution which is lost to the altruist. 

The revi sod formula then is: 

C 
B > N 

E r.G. 
i==l 1 1 

If it is assumed that an avera.ge offspring has a full complement 

of potential offsprinc-, vrhereas e.n average parent hns only one­

hc1.lf the potential, then benefit (B) of saving an offspring to 

reproductive maturity at cost (C) to the altruist, death (i.e. 

loss of the remaining potential genetic contribution), gives the 

formula. the following value: 

1 > 

1 > 

From the point of view of evolution a pa.rent sacrificing 

itself for an offspring who is then able to reach reproductive 

ma.turi ty would indeed be considered sound. That is, provided 



risk situations O ccurrecl randomly a.nd in inverse proportion to 

the avera.c;e nu!:111er of litters typi· C",l f 
- 0 or the species in question. 

Hov:cver, it 1,oulc not be practical for a mature offspring to save 

a P 2,rcnt at co st neath when parents a.re likely to h2,ve fewer 

potential offsprinb(Y"• For ex 1 • .I' • t t 1 Eunp e, 1.i: i aKes twenty per cent 

0 f an 2 nimc1.l' s total life spa.n to mature to a reproductive adult 

and the averac:e litter is born halfwa,y through the adult period 

(i.e. 2fter sixty percent of life has pc:1.ssed) and while the young 

of the,t litter are maturinG another twenty per cent of life passes, 

then only one-qu2rter of the total potential genetic contribution 

remains to be made bv o. pci.rent in relation to the total nosses~ d .., , ... ,e 

by its newly nc1.tured offspring. These conditions would give the 

fo rr.ml a the fol lo wing value: 

1 
• 25 :P, (. 50) (. 25) 

.25 :P, 8 

which suggests that altruism would not be "fixed" genetically in 

this direction Ht such 2 cost to the altruist. Social insects 

a.re e.n interesting exception here in that the parent "queen" 

lives lancer to produce more offspring than do most of her progeny. 

Houever, drones are quickly dispatched when they have completed 

a season and their usefulness to coming generations is at an end. 

•. This addition to Hamil ton's formula helps explain the pre­

ponderance of parental ca.re in the animal world as opposed to 

geriatric care. It also suggests that older parents may be more 

altruistically disposed toward offspring thcin younger parents. 

Lewontin (1970) widened the applicability of Hamilton's 

formulc=t. He assumed (N) indi viduc1.ls, with c1. bencfi t (K) conferred 

on the i th imli vi dual in a population whose relationship to the 



altruist is r .• 
1 (B/c) is here substituted for (K). 

that tl:e conch tion for- incr,-:,,a.~e of the " - cene is 

r.; -( • c) :r-

Ee felt 

which gave the rc,sult tit ·f th 11a. 1 . e average benefit is sufficiently 

hieh, the e;ene me.y be fixed even if close relatives are fa.voured 

less th211 distant rel<'.tives (cov (B/c).r. negative). As so little 
1 1 

quanti tc1ti \re da.to. has been collected to t"!'lt 1 1 "'- samp e va. ues of this 

formula, it is diffi clll t to assess where the potential genetic 

co ntri "lution fa.ctor t'hould be incorporated. Ho,.,~ever, it is 

suggested thr1 t a moc.ifica.tion of thiH natur·e would increa.se the 

formula's genera.liza.bility for use when more data hc1.s been 

collected. 

Just ,-,here m2.tes fit into this world of kin selected 

biological altruism is still rather unclea.r. 

The wide diversity in terms of a. definitional axiom for the 

word "others" is clearly di sru:pti ve for scientific communica.tion 

about vari2.bles relevant to altruism. It would seem viable to 

choose one altruistic relationship as basic (e.g., parent-offspring) 

and consicer other relationships in terms of degree or strength 

when compa.red back to the standard relationship. If we graphed 

such a. si tu;:i.tion, the x-axis could give an indication of genetic 

rele.,tionship between altruist and recipient ( s) times the relative 

potential eeneti c contribution f8.cto r. The y-a:x:i s could then be 

measured in terms of injury and considered a risk sea.le with 

a th th t 01• nt The y-.s.xi s could a.l so be measured _ea as e uppermo s p • 

in terms of energy expended (on a. caloric sco.le) or given (as 

in the case with fo'adstuffs) in relation to the total amount 

available to the organism. Both scales (risk Hnd caloric) would 
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ne0d clcc1.r illustration of their connection whether direct or 

indirect, with the potential genetic contribution factor. 

(S0e I.,ig. 7). 

In relating Fie. 7 to Sorokin's dimensions on altruistic 

love discuf',sed in Chc1pter II (p.30), we could consider the 

x-axis to be ar, extensity, duration or purity scale, and the 

y-ax:is 011 intensity scale. 

80. 



y 

-"l) 
Cl) 

"l) 
C 
Cl) 
Q. 

~ 
"' Cl) 

·;: 
..Q 
0 u 
~ 
en ... 
Cl) 
C 
Cl) 

C) 
.!!.. ... 
.E 
0 
C 
0 

"l) 

0 --"' 0 u 

0 
(Egoism) 

Offspring Family 
group 

Social Outgroup Other 
group conspecifics species 

Ei..g. 7 The Ai.:t:Jr.UMm-EneAg!J r.:Jr.a.oh h1mothe1i-i.zu a c.oMei.a.tion 
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C H A P T ~ R V 

f.E INY~STIGATIOF IE'I'O 'f'JP:;; a:,~YSTIC 
A!/L1.~c~rn;~1;'.i.1 ~) m,• AL'ru.u1s1-: 

A natural development of the line of thought contained in 

Cha.pter IV a.sks: h ow Ct'lJ1. we test a genetic theory for a.l truism 

which to date noems to be substantiated only by data on insects 

in the relatively more complex world of the warm-blooded verte­

brates. Bird.s o.s a. class are well suited for such investigations 

(Bro,-m, 1970). ]\:ost birds ca.re for their young, which certainly 

ta.keB a. lot mo:ce energy, and entails a, greater risk for parents 

than would a more self-centred line of action. Darlington (1972) 

has :c:ur;eested that such behaviour micht be termed "serial 

altruism". 

As the number of eggs in a clutch is approximately constant 

for a species within a, given area, a.nd as closely rela.ted birds 

usur:i.lly le.JI about the same number of eggs (La.ck, 1968), the 

"genetic investment" of clutch size at a given point in time sug-

gested it self as an excellent means of testing Hamil ton I s formula .• 

Altricia.1 or nidicolous birds seemed ideal subjects, particularly 

a.s most are helpless and. dependent on the care shown by others. 

The helpless period extends from about three to five weeks, depend­

ing on the species. The aves order Passeriformes contains some 

67 Families encomrassing more than 5,000 species. Van Tyne and 

Bereor (1966) considered the Families of this order close enough, 

morphologically c1.nd evolutiona.lly, to state that "• •• if we 

rigidly maintained the same standards as we work through the birds 

of the world, setting up :family groups :from the ostriches and rheas 

do,-m to the modern• songbirds, we would probably ple.ce a.11 passerine 

birds (or at lee.st the songbirds in the suborder Passeres) in one 

family" (p • 377) • 
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The Pc:·.:_~serii'ormes family ,"roupc- . 
t,- ~· vv.ry enough in average clutch 

size (fror.i on,; in tho I,"enuridec to nino in the Paridae) to possibly 

serve c1:c. 2.n inclex o.("",2.inst , .. _,hi· ch t , crea ·er amounts of pro socia,l 

bc!-:aviour r::,'"' be co rrnl ~ited J -...., ,:_, -• 

the order- rc•.sseriforrnc;:: also 

factory :c:t;:;.'tistical rer:earch 

The number of family groups within 

lemls itself more readily to a sa,tis­

design them do the other avia.n orderr;,. 

E2milton's (1963) formula (see Chc1.pter IV) would suggest 

th2.t in c1.n 2.vi 2.n order Fhore the nwnber of primary careta.kers for 

al trici2.l yount'.; varies, a relationship ma.y be found between this 

variable 2.nd clutch size. It was hypothesized tha,t Aves Families 

belonginc to the order Passeriformes and having only one caretaker 

will hcwe c1. sig11ificcmtly sma.ller a.verage clutch size tha.n those 

Families having two parental caretc1kers. 

J,:ethod 

(a) Subjects: 67 Families of the aves order Passeriformes. 

(b) Pro ccdure: Van Tyne and Eerger' s (1966) reference tables 

were used as the ma.in source of informa.tion on pa.rental careta.king 

end for statenents a.bout clutch range. Clutch avera.ges were derived 

from the clutch range, according to the conventions suggested by 

Lack (1947, p.346). The F8.lllilies were divided into two categories, 

female only ca.retaking groups, and both parents ca.retaking. One 

group of six Families had some species with feme,le only and some 

with both ca.retaking. These Families were split into two, and the 

six were consequently treated as twelve di Gcrete ethofamilies. 

This division of Families is analogous to Emerson's (1956) division 

of morpholoei cally similar species ( termed ethospecies) according 

to behavioural criteria. 



The DC~n clutch • f 
E",l ze or the Families of the order 

Po.~::,,seri fo rr::c [-: FD s founc to b 3 6 c • 5 w·i th a st2.nda,rd deviation of 

1.39. 'l'he ·point biseri2l correlation was obtained between the 

number of pri1.7 2..1·y c2.retakers cmc_ clutch size, and then converted 

to t (Fer.:;-:_,.son, 1966). 'I'here ,-:ere nine Families with one care­

taker, havinc a.n c1.verace clutch siz,e o:f 2.89, and 57 Families with 

tHo caret ..... ):ers, havinc an avera.r:e clutch R' .,,e f 3 80 (t 1 80 ~ --'-~ 0 • - = • ' 

df = 64, E. < .025). 

Di scu~~sion 

J,lnnv conditions a.ffect clutch R'Ze (L' ck 1968• " _.._ a , ' Von Haartmc.>.n, 

1971) • \lhen the avera.ge clutch size in a Passeriformes Family 

becomes greater thnn 2.0, it would appear that the genetic return 

is great enouGh to bring two caretakers to the scene. Of the nine 

Families or ethofamilies with one caretaker, six had clutch aver­

at;es of two egc;s or less. Of the 57 Families or ethofamilies 

havinf; two cc1.retakers, 52 had clutch avera.ges greater than two 

egcs. Yc1.pp (1970) apparently felt that a hypothesis suggesting 

smaller clutch sizes in species where only one sex fed the young 

thRn those in related species where both sexes fed them was not 

valid, because examples were kno1-m where this was not so. This 

hypothesis, hovever, does not e.ppear to have previously been sub­

jected to statistical analysis. Sma.11 passerine birds such as 

those belongine to the Families Paridae a.nd Si ttid2.e (encompassing 

circa 82 species) ma.naee to raise on the average more than eight 

young per pair. This indicates that a single caretaker could, in 

fact, take care of a brood, of up to four young, or three consider­

ing heat loss (Von Haartman, 1971), with no help. A caretaker runs 

a greater risk to self, from predators, in coming to a re la.ti vely 



fixecl point ( tho nest) over an extended period of time (Skutch, 

1949) • Of cour~'.e, one cc:i,rote.ker is invaria,te a,s there would be 

no nurvival in altricial birds if there were no carete.kers present. 

Houever, if there is an adcli tionr,,l caretaker, the survival chances 

of the clutch arc ccrta,inly "'11hcanced. A t t' • ._, mu • a ion on a. given 

allele for parental care in the a.deli tional parent is more likely 

to be fixecl in the population when there are a,t least two offspring, 

one of uhi ch, st a.ti sti cn.lly speaking, will carry the helpful 

a.llolc into the succeedinn- g,enerati· on. And 1· f a large opu b f , p -

lation of c1,lleles c1.t various gene loci a.re needed for full-blown 

behaviou::'s to be established, then difficulty in maintaining such 

beh2.viours, in the gene pool, when broods are smaller than two 

would be appo,rent. Lack (1968) suggested an absence of va.riation 

in clutch size with pair-bondirJG He used closely relc1.ted species to 

test this h;rpotr.csis and found no significent correla,tion. A 

difficulty here is tha.t evolution or devolution affecting the pair­

bond relationship me.y not have he.d the required time to a.lso effect 

a chance in the clutch size. But, when comparing Families, which 

a.s evolutionr,.l uni ts are still reasono.bly close, variations may in 

fact be observed. Anett.er difficulty was his expectancy for the 

clutch size of species with two parental caretakers to be double 

the clutch size of species with only a single caretaker. Hamilton's 

formulc1. sugcests rather that a cri tica.l point for an additional 

caretaker may in fact be the survival of' a.t least two offspring. 

As clutch sizes are only an index to the number of offspring sur­

viving to reproductive maturity, a clutch size somewhat la.rger 

than two would probably be critical for the facilitation of, in 

this case, male ca.retaking behaviour. It should be emphasized 

here that a correlationa.l not a causal relationship is inferred. 



Tho "'""cnct • • '"'.,_ , 
G ic invc.,~mcnt' of la.rger clutches is not considered to 

cnuse greater prosocia.l boha.viour, but rather to provide better 

conditions for i·t'"' ~ . .., ~,.ppoc1.rn:nc0 .. 

Tho onl;,,r other avic=in order where the young in all the con­

stituent Families are nidicolous c1.nd which varied in the number 

of prir.1ary CP.rcte.kers was the Apotli:formes (encompassing three 

Frnnilios). The Trochilidae Family (318 species) has an average 

clutch of less thr'.n two ecgs and. the young are cared for by the 

fem;:-_le alone. rrhe IIemipro cnidae Family ( three species) plus one 

species from the Trochilidae Family, have an average clutch of 

less than ti'~O er;gs but the young a.re cared for by both parents. 

The Apodidae Fomily (76 species) has an average clutch of 3. 5 eggs 

and the young are cared for by both pc1.rents (Van Tyne a.nd Berger, 

1966). 

Skutch (1961) described and listed helping a.cti vi ties found 

in the orni tholo&ica.l literature, presenting whcl.t he considered 
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to be a reasonc1.ble idea of the range and variety of helpfulness 

among birds as well as the groups and circumstances in which helpers 

are most likely to be found. He defined a helper as "••. a bird 

which assists in the nesting of an individual other than its 

mate, or feeds or otherwise attends a, bird of whatever age which 

is neither its ma.te nor its dependent offspring. 11 (Skutch, 1961, 

p.198). The only member of the order Apodifonnes to appear on 

Skutch • s list of helpers wa.s Chaetura. pelagica with a clutch 

average of' 4. 5 from the Apodidae Family. 

It was hypothesized that the species of altruistic birds, 

from the order Pa.sseriformes, mentioned on Skutch 's list plus 



those tcii found in the course of 1 - researc 1 for these studies, 

•'Ould. bo focu:d to he:.\',.., come from "' :P2milies lrn.ving greater clutch 

t 1° '"'' 1 t }1 o "e F ~ • 1 • • 1 • ·"· • -~ d:n ies in wnch no altruism had been recorded. 

'J7hi 8 hypot\,csi s Fo.s tested for both intra::rpocies altruists (A) and 

interspc ci c ~: "7 t ru i· ,, ·t· ,, ( B) C•,_ ,.:, 'i..• • 

Out of Skutch's list of more than 130 helping 

G~)Ocies, L8,'.rl;y a hui1cirod were P2.sseriformes and therefore suite,ble 

for thi~; c:tucl;_'/. Inforr:-:2.tion on the clutch size of the Vangidae was 

?.d.d.ed. acccrc:inG to 'l'J-10rnson (1964). Those eight Families whose 

clutch si :,;e 2.nd/or !)a.rental care wa.s not described were placed in 

n neutr2.J cc:,ter;ory. The Family Dulidae, not used in Experiment I, 

,-,o.s added o.s it a.ppea.red on Skutch's list. The additional infor­

mation which 2.cided ten species also added three more Families to 

the altruistic Fnmilies. Tl10 Acanthisi ttidae (New Zealand Wrens) 

h,wc as 2. rornily croup, according to Van Tyne and Berger (1966, 

p.498), 2 to 5 eggr; per clutch or 2n avera-r:e of 3.5 for the four 

species. lioHever, 2.ccording to Falla, Si bson and Turbett (1966), 

one species (Xenicus Lyc1.lli) ha.s been extinct since 1894 (no 

c1ut ch si :,;0 reco r<led), one species (Aca.nthi si tta chlori s) showed 

helping bcho.viour and had a clutch range of (4-5), and two species 

(Xeni cus lo1°r,pipe s nncl Xeni cus cil vi ventri s) do not seem to have 

been obscrvcc, helping others. Their range was (2-3). One 

Austrn.li<1.11 species (Pteropodocys r:w.:x:ima) of the Campephagidae, 

accordinc to Hinduoo<l (1966), is kno,m to show helping behaviours. 

However, he considered it to be an aberrant member of its Family 

in this respect? Its clutch rant;e seems to be (2-3), with 3 

boinc usuo.J., according to Gould and Rutgers (1967) • The Neosi ttidae 

Fore included with the altruists according to the info rm at ion in 



Van Tyne r:.ncl Berger ( 1966). (See Table V andA,ppendix c). 

J)esi f.I1 and Hcsul ts 

The Fo .. nilies ,•;ero divided accordin1s to whether or not they 

had been kno'.:n to show al trui sti c behaviour. The data took the 

form of a, t 0,ble comprised of R rows and tv10 columns. The point 

biserici,l corrcle.tion uo,s obt2.ined, then converted to t (Ferguson, 

1966) • There were 311 non-intraspecies (A) al trui sti c Families 

havinG a.n avero,ge clutch size of 3.09, and 27 Families containing 

intra.species (A) c1,l truists and. having an average clutch size of 

4.46 (! = 4.32, df = 59, .E, < .0005). There were 47 non-inter­

species (B) ol truistic FEunilies having an avera .. ge clutch size of 
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3.32, and 14 Families containing interspecies (B) altruists and 

having c?.n a,verage clutch size of 5.00 (_! = 4.51, df = 59, 12, < .0005). 

EXP "!:Rnc.::rT III 

It was hypothesized that the Families of Passeriformes (both 

intra and interspecies altruists) used in Experiment II and 

recorded 2 .. s having more than one species showing helping behav­

iours woul.d have clutch sizes greater than those Families having 

only one species mentioned. 

Desir,n and Results 

The dc1.ta took the form of a table comprised of R rows and 

two columns. The point biserial correlation was obta .. ined, then 

converted to t (Ferguson, 1966). There were 12 Families with one 

altruistic species having an c1,verage clutch size of 3.83, and 18 

Fc1milies with two or more altruistic species having an average 

clutch size of 4.81 (_! = 1.84:, .1f = 28, 12, < .05). 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Family 

Icteridae 

Table V The Ten Passeriformes Species which 
were Added to Skutch's List of Helpers 

Genus Species Clutch Range Average Reference 

Euphagus cyanocephalus 5 U.S.A. Bent, 1948 

Acanthisittidae Acanthisitta chloris 4.5 N.Z. Falla et al, 1966 

Sylviidae Mohoua albicilla 3 N.Z. Falla et al, 1966 

Sylviidae Mohoua ochrocephala 3.5 N.Z. Falla et al, 1966 

Neosittidae Neositta pileata 3 Aust. Hindwood, 1966 

Neosittidae Neositta chrysoptera 3 Aust. Firth, 1969 

Campephagidae Pteropodocys maxima 2.75 Aust. Hindwood, 1966 

Malurinae Malurus melanotis 3.5 Aust. Hindwood, 1966 

Grallinidae Struthidae cinerea 6.5 Aust. Chisholm, 1958; 
Gould and Rutgers, 1967 

Artamidae Artamus insignis 3* New 
Ireland Gould and Rutgers, 1967 

* As the information on species' clutch size could not 
be found the average for the Family was substituted 

I 
I 

0, 
I..O 
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It u,u', h;ypothesi zed the,t the Fa,sseriformes species listed 

by Skutch (1961), plus tho ten additional altruistic species rnen­

tionGd in ~~)-:;;ieriment II, would not have clutch sizes different 

from the Fc>;:1ilies from \·Ihich the;/ Here drmm.. The clutch sizes 

for t1-:o species from the Family Corviclae could not be found and 

as seven ::.;.1 ecies Here already ineluded from this I<'runily, these 

two wero deleted. Also deleted were one polioptilinae, one 

art2.mic2.e ~md one furn2.riid2.e, which we.s considered unfortunate 

as there ,:e1~e no other members from their Families in the ·sample. 

It is not felt that this significantly affected the acceptance or 

rejection of the hypothesis. 

Design ancl Results 

The data from the al trui sti c species were paired with data 

from their F2milies. The combined data took the form of a table 

comprised of R rows and two columns. The point biserial cor­

relation was obtained, then converted to t (Ferguson, 1966). 

90. 

This procedure yielded a t value of .56 (df = 206) which was non­

significant and the retention of the null hypothesis was supported. 

EXPSRIM'SNT V 

It wa,s hypothesized that the altruistic species used in 

Experiment IV which were interspecific helpers would have greater 

clutch sizes than intro.specific helpers. 

Design and Results 

The data took the form of a. table comprised of R rows and 

two columns (inte~ vs intra). The point biserial correlation 

relationship was obtained, then converted tot (Ferguson, 1966). 

If species would normally ha.ve appeared in both groups, they 



were pla.ced only c➔.monc the interspecifi c helpers. There were 7 3 

intra.specific helpinc species hc1.ving an avero.ge clutch size of 

1\-. 33, and 34 intcrspocific helpine species having an avera.ge 

clutch size of 5.05 (,! == 2.18, df == 105, E < .025). 

It was hypothesized that the helpers used in Experiment V 

and ho.ving nore th?-'1. one recorded instance of helping, would ha.ve 

a ereater clutch size thcin those with only one recorded instance. 

Instances of help inc ,-1Gre counted by considering the individual 

helpinc as 1, regardless of the number of recipients (2 helpers 

were counted a.s two insta'l1.ces, etc.). 

The data took the form of a table comprised of R rows and 
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two columns (one vs more instances). The point biseria.l correlation 

was obtained, then converted tot (Ferguson, 1966). There were 18 

intra.specific (A) helping species with one instance of helping 

observed and having an average clutch size of 3.65, and 55 intra­

specific (A) helping species with more than one instance of helping 

observed and having ,m average clutch size of 4. 56 (,! = 2. 20, 

df = 71, E < .025). There were 18 interspecific (B) helping 

species with one instance of helping observed and having an average 

clutch size of 4.60, and 16 interspecific (B) helping species with 

more than one instance of helping observed and having an average 

clutch size of 5. 56 (,! = 1. 7 3, .£! = 32, E < .05) • 

EXPERIM~NT VII 

It was hypothesized that the data from F.xperiments I and 

II (A) would evince a trend towa.rds increasing clutch sizes with 

increa.sing degrees of prosocial behaviour. 



Procedure 

61 P21:1ilj_cs plu,...,., tt1A • th f • 1 r - six e o arni ies were used only once 

to forn discrete croup~. If F'c1milies would normally have 

apptJc1.rcd in. r.,o re thc1.n one croup they \•:ere pla,ced in the group 

ha.vine the r.,ost pro~~ocio.l behaviour - that is, intraspecific cells 

fo1lo,,,ed by me1le i'lnd femG.le, etc. Table VI shov;s the data used 

for the chi squri,ro test applied to this 2 x 3 contingency table 

(x 2 = 8 560r • U-', df = 2, .E_<.01). 

Due to the fo,ct th8.t a division '1-ri thin the intraspecies 

altruists bct1seen Families where only one altruistic species had 

been observed cind :F'a.rnilies where more tha.n one altruistic species 
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had been observed created cell frequencies which were below those 

required, for chi squa.re a sepc1.rate 2-.nalysis was run using the 

point bi seri cil co rrel ci.tion. The data took the form of a, table 

comprising R rows a.nd two columns (one insta,nce vs more instances). 

The correlations obtHined were then converted to t (Ferguson, 1966). 

The Dulidae Family wa.s excluded from these calculations as there 

is only one species in this Family. There were nine Families with 

one a.l truistic species having an average clutch size of 3.67, and 

17 I<'amilies with more than one altruistic speci.es having an average 

clutch size of 4.91 (1 = 2.04, d.f = 24, E < .05). 

EXPSRH:S1'~T VIII 

It was hypothesized that the data from Experiments I and II(A) 

and II(B) would evince a. trend towc1.rds increa.sing clutch sizes with 

increa.sing degrees of pro i::o cial behaviour. 

Procedure 

The 61 Families (plus six ethofemilies) were used only once 

to form discrete groups. If' Families would normally have appeared 



Table VI Data Used for Chi Square Analysis in Experiment VII 

Families Classified By 

I 
Clutch Size Averaae Caretaker t~ 

Clutch Size 
0-3.0 3.1-9.0 Total I 

Female 6 
I 

3 9 2.89 

Male and female 17 14 31 3.23 

Intraspecies altruists 6 21 27 4.48 

Total 29 38 67 

2 
~ = 8. 5688, df = 2, E. < . 01 

~ 
I 
! 
I , 
' j 
i 
' I 

I 
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in more tb,ri one group, tLey wore placed in the group having 

the mo st pro so ci 0.l behaviour. Th t • th • a is, e interspecific cells 

were filled first f"ollowed by the intrc>,specific, etc. The 

procedure resulted in a, clutch avera,ge drop from 3.80 for the 

tv:o careto.k9r grow) (~xperiment I) and from Lj.46 for the intra--

species a.l trui st group_ (Exp_ criment II). T bl VII h th a e sows e 

data. used for the chi square test c1,pplied to this 2 x 4 con­

tingency table (X2 = 13.8623, df = 3, E < .01). 

It wc1,s hypothesized that the data from Experiments v, and 

VI (A) and VI (B) .-:ould evince a. trend towards increRsing clutch 

sizes with increasing degrees of prosocial behaviour. Table VIII 

shows the data used for the chi square test applied to this con-

2 
tingency table (.f... == 7 .6459, df = 3, .£ < .05) • 

DISCUSSIOl~ --7:XP'SRII:"DFTS II - IX 

In various Fa.milies of Passeriformes, the average clutch 

size of rela,ted species is about twice as large in mid-Europe as 
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in equa,toriRl Africa (Lack, 1968). Within a. species the average 

difference in clutch size for the passerines found in both England 

a.nd southern Spain is about .40 of an egg. Clutch sizes tend to 

be larger at greater latitudes as well as at higher altitudes. 

This is a.11 more or less according to Hesse's Rule that "Birds 

which live in the cooler parts of the range of the species la~ 

more eggs per clutch than the races in the warmer parts of the 

range" (Hesse, 1922, quoted by Von Ha.artman, 1971) • These 

findings are, however, contested by those of Russell (1972) in 

his study of Arctic passerines. 
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Table VII Data Used for Chi Square Analysis in Experiment VIII 

Families Classified By 
Clutch Size Average Caretaker Clutch Size 

0-3.0 3.1-9.0 Total 

Female 6 3 9 2.89 

Male and female 17 11 28 3.14 

Intraspecies altruists 5 11 16 3.90 

Interspecies altruists 1 13 14 5.00 
.. 

Total 29 38 67 

2 X = 13.8623, df = 3, E. <.01 

\0 
\JI • 



Table VIII Data Used for Chi Square Analysis in Experiment IX 

Species Classified By 
Clutch Size Average Caretaker Clutch Size 

0-4.0 4.1-11.0 Total 

Intraspecific altruists 
observed once 13 5 18 3.65 

Intraspecific altruists 
observed more than once 24 31 55 4.56 

Interspecific altruists 
observed once 6 12 18 4.60 

Interspecific altruists 
observed more than once 5 11 16 5.56 

Total 48 59 107 

2 X = 7.6459, df = 3, £ <.05 

\.0 
O'I 
• 



If Lock's fi· nc:. l IT ,inr;s anc .esse' s Rule hold, we would e;,..17ect 

to fi nd most of th0 observations on altruir,tic species further 

from the cquntor or in mount~i·n t t , r2.c s. 'l'hi s does indeed seem to 

be the co.::-G. The sit,11ificant results of ~xperiments I to IX 

m3.y be con:f'ound.ed by the fc1.ct tho.t the me .. in body of recording 

or-nitholocir'.tG also live in at le2-.st northern la.tituc_es (i.e. 

Forth AmGric2. and ;:,'urope) if not in mountainous tra.cts, cind it is 

probcJ.ble th2t a gre2.ter number of trc1.ined observers would be more 

likely to cli r:cover o.nd rcco rd "unusual" altruistic behaviours 

than would tho feHer observers in the rest of the world. However, 

due to the r(i.ther l2rge proportion of Australion, African, Central 

2nd South ."meri cEJ.n 8pecies in the_ sample, it ma.y not turn out to 

be the irr:port.snt factor it first appea.rs to be. None of the eight 

P2milies hovinc a. clutch average of two or less (encompassing 504 

species in 3:x.-periment II) was recorded as exhibiting altruistic 

behaviours, whereas all of the six Families having a clutch 

avera.Ge of five and a half or grea.ter (encompassing 266 species) 

were recorded as havine; altruists among them. 

That observations ha.ve occurred more than once (Experiment 

VI) or in more species than one (Sxperiment III) within a given 

Family sugcests tha.t such behaviours ma.y be more soundly estab­

lished elements in their repertoire. 

Experiment IV chocks the Family clutch data in Van Tyne 
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c1nd Berger (1966) against the clutch avera.ges found for the various 

species on Skut ch' s list as well as the additional ten listed in 

Experiment V. No significant dii'ferences were detected. 

Outspecies altruism (Experiments V and VIII) is most inter­

esting in this context, as obviously little if any genetic "feed­

ba.ck" can occur, unless the species in question ha.s a tendency 
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towards mutual hclpinc. O 1 tt n Y • 1ree of the 34 species showing inter-

species c1l truism car1e from F 2.milies rrhere no species 1-rere also 

listed for intr2srncific helpin[: a.ctivities, and two of these 

three h 0 d onl;:r one instance of helpinr; recorded 

Durinc 30 yec1rs of scientific bird wa.tching in Central 

/>.me ri co., Sku t ch ( 1q61) only observea' t,,10 (') • t f • t ✓ - • ins ances o in er-

species helpin(~.·, c1.s OJ"_,posed to no less tl1".n 55 • t f • t - - C' ins ances o in ra-

spe ci fi c helpinc involving 18 species. As Skutch (1961) points 

out, the lci.rge perccntB.Ge of interspecies contra. intra.species 

altruism th2.t gets recorded is probably due to the fe.ct tha.t it 

normc1lly demc:mds sust0.ined and careful observation to identify the 

number of indi viduc1,l cci.reta.kers of the same species tha.t are 

attending a nest, whereas interspecific helpers are more likely 

to be noticed and reported by the casuel bird we.tcher. 

Large cl ut ch0s demend mo re caretaking end it was assumed 

that birds mo st prone to caregi ving would also most easily be 

"triggered" by various simila.r stimuli in the environment. In 

some situations the young of other species may prove to be super.­

optimal stimule.tors eliciting "mismotherine" (Fabricius, 1964; 

Lorenz, 1971; Tinbergen, 1966). However, a preconp.i tion for a 

behaviour to "mis-fire" is of course th.:i.t it exists in the first 

place. It will probably be found that nest parasites such as the 

Cuckoo and the Cowbird pick for their hosts just such "altruists"; 

thci.t is, birds with hicher clutch averaees (e.g. the SylviidRe 

and ?fotci.cillida.e) (Hamil ton cind Ori ans, 1965). 

Campbell (1972) felt the.t as opposed to the genetically 

determined beha.vioure.l di spo si tions of the social insects, in 

man "The behaviour::i.l di spo si tions which produce complex socia.l 

interdepencence and self-sacrificial altruism must instead be 

products of culturally evolved indoctrination, which has ha.d to 



counter ~;elf-~;erving ccnetic tendencies" (p.21). However, we seem 

to lrn,ve around us a con:::id.era,ble arrc~y orn pro , 1 b h , " so c1. R e avi ours 

vmong w2rr:1-blooc.ed verteb1~ates. It would be logical to imagine 

that if ve ca,n e:>..'1)lc,in the occurre.nces of prosocia,l behcwiour 

amonc the sociol insects on the basis of evol'1t1.·on, th • • , _en a s1.m1.-

l ar Genetic o,rcument may clarify our understc1nding of prosocia,li ty 

in more complex life forms. 

The coefficient of relationship is possibly more easily 

reco gni scd (1)y population r;eneti ci st s) as the sum of the inbreeding 

coefficients for the two individu2,ls involved. Interestingly 

enough, inbreedinc, ci,l though vital for the establishment of 

altruism, could lead to a loss in genetic potentie.li ties for the 

adjustments dem2nc.ed by a chRnging external environment. We might 

see this as a,n exchanging of genetic adaptiveness for a cenetically 

"fixed" so ci 2,l e.dapti veness. 

Research into mammalian societies may possibly uncover 

similar reletionships. For exernple, these may be investigated by 

comparing the frequency of caring behaviours (e.g., social grooming) 

occurri11G within age clessifications with tha,t occurring between 

different age groups. Assuming that in a given marnma,licm society 

all the offspring of any one season have the scime sire, the greater 

the difference in age between group members, the more likely it is 

that a given alpha mci,le ha.s been supplc1nted and the group members 

concerned have ha.d different sires. It follows that, f'or the 

group as a ,-rhole, the coef'ficient of relationship between members 

will be inversely related to their difference in a.ge. This 

reduction in the coefficient of relationship is aub'inented by the 

fact th~t the coefficients of' relationship of successive alpha 



males will also be nega.ti vely rel8ted to their age differences. 

It is e)._11ected th2t as o.ce clifforence increases and the genetic 

rclci.tionship corras1Jondinr;ly clecrea.ses, the amount of caring 

beha.viour exhi bi tccl ui 11 a.l so be less. 
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C TT A P T ~ R V I 

A~ Il~~STIGATTO~ I~TO AL~~ITTISTIC BOKDING 

We have specified vrhat al truism is (Chapter II) and looked 

a,t riodels for esteblishing it in r;cnetic populations (Chapter IV) 

and then ex2Inined aspects of" it in the warm-blooded avia.n socia.l 

wo rlcl ( Ch2.ptcr V). The next step is to look for a behaviour in 

mamr.12.li2n soci2.l groups which may also be either subnumed under 

the title altruism or which mc:.y provide antecedent conditions for 

i tr-. a.ppearance a.t a later stage. 

An aspect grouing out of Chapter. II which seemed to merit 

further investi cation concerned the po ssi bili ty of a critic al 

period for maternal bondine; to lambs. A critical period as a 

basic for a.l truism would, of course, limit the concept in two 

dimensions. If such a period existed it would be cla.ssified as 

a "normal" (see p. 53) behaviour. Also, clear eliciting or ante­

cedent conditions would keep the behaviour out of the altruism 

(philor:--0phica.l) categorJ, although it could still be safely sub­

sumed under the altruism (scientific) category (seep. 55). 

Critical periods like imprinting generally take place only 

during a specific sensitive time in the development of the 

organism (Eibl-Eibesfeldt, 1970), possibly due to conflicting 

drives states maturing at different but close periods in time. 

(IIcss, 1962). In Romney sheep the "• •. ewe, 3 to 4 hours before 

birth is primed physiologically and ready to lick up and become 

attached to her lamb Hhich is soon to be born." (Kilgour, 1971, 

p.202). (See also Chapter II, p.40). Partially due to this 

time lag, it is estimated that e.pproximately ten per cent of 

lambs could be pv,ired with incorrect mothers under high density 
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lowlo.nd lombinc prncticos on l,?ew zeo.lnnd farms. 

Hicht & Jury (1970) found tha.t of 7727 lambs born during 

thG period of their study, 17 8 t d' d b t _ • per con ie e ween birth a.nd 

veaninc. In sint3"le-born l2mbs, only 15.1 per cent of deaths were 

att ri butcd to t~t o.rvation wllereas 41. 7 per cent of the multiple­

born l~mbs were ttus classified. Tb • f 1 b t 1 e six causes o am mor a. i ty 

listed were d;ystokia (32.3 per cent), starvation (26.5 per cent), 

infections (11.6 per cent), uterine deaths (10.3 per cent), 

a.bnormalities (1.4 per cent) and misodventure (3.7 per cent). 

Importe..nt non-infectious causes of lamb mortality included physio­

locicci1 stci.rvo.tion due to poor mothering and lack of milk 

(Alcx2nder & Peterson, 1961). 

Poor motLering it W8.s thought may be connected to variables 

surrounding tho critical period. The importance of the first few 

hours after birth for the establishment and strengthening of 

epimeleti c bonds from the ewe to the lamb emphasised by Kilgour 

(1970, 1971) succested tha.t a mothering factor in primiparous 
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ewes might exist which could affect subsequent success, as mea.sured­

by reduced l2mb mortality, of these ewes in ra.ising their twins. 

If so, possibly some ew0s could from their first sea.son have extra. 

lamlis fostered on to them during the critical period. These super­

mothers could be used each season to take up the "orphaned" lambs 

with a resul tci.nt economic benefit to agriculture. 

Therefore, the hypothesis postulated in this experiment wa.s 

that primiparous ewes ha.ving twins ,-10uld have a lower lamb mar­

tali ty record for twins born during the second lambing sea.son 

than ewes having only single lambs on their first lambing. 
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The data presented are derived from the lambing records of 

5077 ewes crazed at the 2000 ''ht 1 acre ,,, e.. awu,.ta Hill Country Research 

St at ion over the period 195 ~ 1967 h ( ) ,, - , w ere first cross F1 , second-

cross (F2), and thi rd-cro 8s: (F3) Do rcle L • t R - - r eices er x ,omney ewes 

were mated to first-cross Border Leicester x Romney rams. 

'l'he relevant data from Hight & Jury's (1969) study regarding 

the procedure for the ini ti 2.l data collection stated that: 

11 All sheep were grazed to get her from birth, except 
wl:en they were rotationo.lly grazed over the mating 
period. The me.ture e1-:e flock wa.s used, as in mo st 
commerci a.l enterprises, to assist with land develop­
ment. Ewes were :first me,ted to lc@b at 2 years of 
a.ge ••• Lc1mbing usually corr.menced in the third week 
of August, ••• Early lambing ewes were preferential­
ly fed together on pasture for a. short period before 
l2mbing comL'lenced • • • !,:ul tiple-born lambs were 
gra.zed with those born or reared as singles :from 
birth ... ro culling on reproc.ucti ve per:formance was 
pre.cti sed. All rams were mc1.ss mated, and therefore 
full pedigrees a.re not available. 

Lambs, whether dead or alive, were weighed and 
identified with numbered brass ear te..gs within 24 
hr of birth, and their sex, birth rank, dam· number, 
and birth date recorded. In later years numbered 
neck tags were attached to all ewes before lclI!lbing 
to facilita.te the recording of lambing data. 
Weaning was in late Eovember or early December, 
the avere.ge age at weanine; varying from 80 - 85 da.ys 
over the 9 years o:f the trial. Only those lambs 
present a.t weaning or lamb shea.ring in December 
were recorded as "weaned" and included in ca.lcu­
lations o:f lambs weaned per ewe present at lambing 
or lamb survival rates. 11 

(Hieht & Jury, 1969, p. 643) 

In the procedure for testing the present hypothesis all 

ewes whose primiparous experience was a single offspring and 

which in the following lambing season came do,-m with twins were 

extracted to form ·one experimental group. The data on twin lambs 

were used to put them into one of two groups: 



1. Died prior to Hoc1ning, end 

2. Survi vol to we;,ninc. (See tabJ.es IX a,nd X). 

All e\•,e~ d 1 o~e pri·mi·-n,,ro • · 
·- • • • _, , ,_,c>. us experience i'.ras t'\-nns and which 

in the folloi·,inc lombinc sec1.son came clown with twins, were 

extro.ctod to form the second exnerirnenta.l t;roup. The t,:tin data. 

of this group H<"S .3T'li t c1.long the same criteria as the first 

expcriment2.l f:roup. The results were then tested with a chi 

squa,re for si[:J1ificance using the correction for continuity 

(Siegel, 1956, p.110). 

Hhere there were triplets one of the three in six out of 

the seven cases died before 1-:e2.ning which could tend to support 

the orional hypothesis. However, triplet data was removed due 

to its pauci t;y in the research records, and the remaining twins 

wore treated as if they did not have a further sibling. 

One of the questions which Tinbergen (1968) suggests as 

distinguishing the ethological view of behaviour asks "In what 

ways do es this phenomenon (behaviour) influence the survi Vcl,l, the 

success of the animal?" (p. 2). The non-sienificant results above 

( see Table X) suggest that, contrary to the initial thinking, it 

may in fact be mc1.ladaptive from the ethological viewpoint for 

pa.rents to bond or establish expectancies for a. given number of 

offspring, especially when that number is dependent upon the 

appa.rently low frequency occurrence of multiple births during the 

primiparous experience. 

Although the results of this study did not support the 

origina.l hypothesis and eive further insights into altruism 

they did have a. particular value in the stimulation they provided 

to look for differences in sex ratios for the various generations 

of crosses between breeds of sheep. (See Appendix D) • 
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Table IX 

Cause of Death 

Sx:posure 

Starvation 

L'.isadven turc 

UndiB.gnosed 

No post mortem 

Infection 

Total 

Table X 

Single-twins 
ewes (178) 

Twins-twins 
ewes (53) 

Total 

Mortality Table f'or Lambs of' 
Tviins-Tvvins and Single-Twins 
Ewes 

105. 

Lambs from Lambs from 
Twins-Twins Single-Twins 

Ewes Ewes 

1 1 

5 12 

0 4 

3 25 

3 11 

2 2 

14 55 

Proportions of Deaths to Survivals 
'for Lambs of' Twins-Twins and 
Single-Twins ~wes 

Lambs Survived Lambs Total 
to Weaning Died 

301 55 356 

92 14 106 

393 69 462 

x2 corrected for continuity= .0142 n.s. 



CIIAP'I'ER VII _____ __;_...;:;.,...;::. 

IE'rHOT?ICTIC!/ 

The der-.i re to use tho :formula developed in Cha.pter IV (p. 71) 

to delineate a f'.ulJ~:et of o.l truists from egoists led to the invest­

igation of so ci ci.l E,roomi:r g as 2.n 2.ntecedent behaviour of a.l truism. 

Soci2.l r,roornin[; apparently occurs in most of the mc'lmmalian and 
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avi Em species so fa.r investigated by zoologists. Ind.eed, amongst 

m2mm2,ls the cor,,r:1onost form of friendly behaviour is social grooming 

(1~1-,er, 1968). It is also kno.-m to occur among the socic<.l insects. 

For ex.a'Tlple, uhen a bee desires to be cleaned by worker bees she 

performs a. 6-rooming d2.nce, during which she shakes her body e.nd 

stamps her legs (Dimond, 1970). Grooming is one of the keys to a, 

rather interestine s;ymbiotic rele.tionship occurring between the 

giant cowbird (Sca.phidura orizivore.) and va.rious a.vian species 

belonging to the i cterid f,9mily in Panama. The nestlings of the 

icterids suffer hea°VJ' mortality from botflies (Philorni s), but 

they are protected from these when a giant cowbird also leys an 

egg in the nest. The young cowbird preens its host's nestlings 

(which it does not eject, as the cuckoo does) a.nd removes the 

flies (Smith, 1968). 

Labore,tory mice ca.n only remove the ectoparasi tic mite 

(Myobia. musculi) by ora.l grooming which means that c1n individually 

housed mouse ce.nnot control serious mite infesta.tion on its O'im 

head and shoulders, (Fr2.ser & \-~addell, 197 4) • Grooming is a.lso 

apparently a. quite important soci;::i.l behaviour for la.bora.tory re.ts, 

for it occurs rather early in the ontogeny of their repertoire, 

i.e. at or about the thirteenth day (Dimond, 1970). 



Qtwntitative data on ~ocia.l grooming is rarely recorded but107 • 

where it does cct recorded it a.pp ears to be a relatively low-incident 

behaviour Fhen compci.red Hi th th,..., ti· me i:,peiit "' -· eating or resting. For 

example, ~.o ci al croor.iin,"< actions have a ""requer1cy ~ .L in patas of roughly 

one per Lour acco reline to Cha.nee & Jolly (1970). And Poirier' s 

(1970) study on 12ngurs found that mutual grooming bouts ranged 

from under one minute to 23 minutes in length, with a,pproximately 

50 per cent of thcf'e lastinr;- one minute. Only 134 bouts of social 

grooming Here recorded and these occurred at the rate of one grooming 

int era.ct ion per 9. 3 hours of observation for the eight monkeys being 

studied. The determining factors of social grooming among rhesus 

macaques, patas and other sub-human prima.tes were considered to be 

a,ge and dominc>.nce-sta.tus (Che.nee & Jolly, 1970). The same determin­

ing factors were found for social grooming in baboons (Ca.rthy, 1965) 

and langurs (Poirier, 1970). 

The Waika.to dairy region has the highest density of dairy 

cows in lfow Zealand (Hancock, 1954). In fact, "Within a radius of 

50 miles, the densest animal population on pasture on the face of 

the earth" (City of Hamilton, 1974, p.27). As very little is known 

about cow social grooming, investigations into this behaviour appeared 

to provide an ideal opportunity for combining a theoretical search for 

a hypothetical construct with a.n exploration of possible practical 

importa.nce in the dair-<J world. Also, the foremost institution for 

scientific studies on farm anima.ls in New Zeale.nd, the Ruakura Agri­

cul tura.l Research Centre, made available a substantial popula.tion 

of research subjects. It was located just across the street from 

the University of Waikato (see Fig. 11). This institution also 

ha.s a continuing programme in the study of farm animal behaviour. 

According to Fraser (197 4), mutua.l grooming is one of the two 

most common simple reflexes seen in hea.l thy cattle. In spite o'f 
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the fact tha.t coHs (BoG ta.urus) ha.ve been domesticated some 5000 

years (Price & Eevens, 1966) very little is knov;n of the variables 

affecting or corrol 01 ted with their socic1.l grooming. In a summary 

of the knowledce to date, Hafez (1969) devotes a total of six sen­

tences to soci 8 1 groomine out of more thsn sixty pages covering 

other aspects of cattle behav1·our. Th" t 1 s summary sugges s: 

1. That in 95 per cent of the ca.ses only the head, neck and 

should.ers of the herd mate were licked (Brovmlee, 1950). 

2. That lickinc; interactions h2-.ve been found to involve 

animc1.ls loss than three rank positions apart on the 

socic11 scale; most commonly, a subordinc1,te animal would 

lick its i~mediate superior (Schloeth, 1962). 

:F'indint;s from mo r-e recent sources suggest: 

3. That covs high on the rank order received more grooming 

(Sambraus, 1969). 

4. That daily social rhythms in cattle a.re determined by 

feeding periods (Sambraus, 1969). 

5. Thc1,t calves indulge in self-grooming for up to 52 minutes 

per day and adult cattle lick themselves on as many as 

152 occc1,sions per day (noy, Shillam and Palmer, 1955). 

Unfortuna,tely no simila.r estimations were forthcoming 

a,bout social grooming. 

The main value of social grooming for the recipient is seen 

in that it helps cleanse the hair of mud, faeces, urine and ecto­

parasi tes, consequently reducing the risk of disease (Fraser, 197 4). 

Hafez (1962) speculates tha,t the licking of salt or some other 

desirable chemical compound from the neighbouring animal induces 

social grooming in the groomer. Such speculations as these are 

ba .. sed on whc>,t ma.y be termed the "nutritional hypothesis". 



Sambrous (19G9, p.810), ho,-:evcr, felt th2.t "••• whereas the 

moti vcs of the p2.ssi ve li eking p2.:dner o.ppec1,r to be clea,r-cut 

(e.g. irrit2,tinc stinrnli), no sufficient explancition could be 

found for the motivation of the active partner." 
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Three di ::::tin ct 2tac;es vere j_nvo 1 ved in di stilling altruism 

from social grooming-. The first sta.ge was designed to give better 

descriptive information of herd parmneters with relation to social 

groorninr,. The second stage examined the correlations between 

indi vi ch:.c1l ch2..ract eri sti cs cmd the giving a.nd/o r receiving of 

social croomi n 0 . The third st age used the formula. developed in 

Chc1.pter V to clelinec1te from the group of social groomers two sub­

sets, the ciltruistic and the egoistic. These were then checked_ to 

find factors which mi v,.t pre di spa se an individual towards al tru-

i ~-m by loo kine; a,t the same cha.racteri sti cs as those used to gain 

insicht into social grooming in the second stage. A second part 

of this third stage looked into the term "others" and the tendency 

of identical twins to behcwe similarly. The efficacy of the 

"nutri tioncll hypothesis" as a rea.['-On for. socia,l grooming wa.s dis­

cussed in the light of the findings from both the second and third 

sta.ge s. 

PILOT STUDY 

A pilot study was run on two different days with two dif-

ferent herds early in 197 3. The first observation was carried 

out on 8 March 1973 between 0900 and 1200 hours and, after a 

break for lunch, continuing from 1330 to 1530 hours at which time 

milking occurred. The weather was wa.rm and the day generally 

overcast (2-0. 2° c, li c;ht moderate winds). The herd consisted of 

179 cows cornpri sing Ayrshi res, Friesians, Jerseys, Jersey x 
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Friesion~, ,~.G well as Jersey x .fl.yrr--,hi· re!.". IT l - - .. ·_umn.:n o ·1 servers were 

able to \·:vl 1-: relati vol;:{ freely e.mone the dc1.iry cows without unduly 

stressinr; thr.:-:i, evidenced by the fact the.t many cows lcw resting 

A tur-ri of the hec8.d •-,a!"" a,bout as ucb t • f , "' ,L m , no ice rom 

the cows /:!.~ one ]O""O oi-•vorver r~'-ed - • H v L•~ • i"J.. ~ • Therefore, blinds were not 

cont~idered 1,ecess2,ry and social grooming could be recorded sa.tis­

fa.ctorily. Lying co,-m wo.s te.ken to be an index of lack of' stress 

in the herd t:;enerally. J.'.ilking time thoroughly disrupted the 

patterns of socic.l behaviour and ended the observa,tional period. 

This could al so _h2.ve been due to the use of do r;s to herd the cows 

into the milking sheds. 

In order fo:, licking to be considered grooming, it wa.s neces­

lc'.ary for it to begin a.round the hec1,d a.nd forequarters. It could 

then pro coed to the anc1.l region but it was not considered grooming 

if licking was confined to the anal region. This decision seems to 

be in agreerr.ent with Sa.mbraus' (1969) observations ( see Fig. 8). 

Socic:1.l t::rooming mr-ty be a behaviour of very low incidence 

( lthen relc>.ted to the observation time necessary to get a sufficient 

behavioura.l s1:1.r.1ple) as only 15 minutes of the observed behaviour 

in this ini tia.1 pilot study could be so descril::-ed. Herd details 

made avRila.ble by Young (1973) helped particularly in identifying 

individual cows. However, the paddock size was too la.rge (four 

acres) and there were too many cows (179) to be able to observe 

them adequately. 

Some co;,·s had nose rings with spikes on them to keep them 

from suckling others. Such rings, it wa.s thought, might affect 

social grooming. 

On 10 Ma.rch 1973, another warm overca.st day (23.9°c, fine), 

an observational period was held between 1030 and 1145 hours on a 
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Fig. 8 MutuaZ Grooming: Patterns in dairy co~s. 
(after Sambraus 1969). 



Rua.kura herd. cor:rnrisin"· 20 co••r"' ~- . t.~ ~ ... ~. No social grooming was recorded 

but peak soci.:11 eroominr-· times for thi· s herd ~ - were considered by 

nuakura observers to be roughly 1000 to 1130 hours and 1600 to 

1830 hours. 

First Stare - llcrd 1 Dnd Herd 2 

The cencral paucity of descriptive information on social 

groomine in dairy co1-:s in the scientific li tera.ture suggested the 

need for resea.rch into several a.reas concerning general herd 

pa.rameters: 

1. How much of a cow da.y is r,:pent grooming 

(a) Twin? (b) }~on-twins? 

2. ':That per cent of total e;rooming time is exchanged 

within twin pci.i rs? 

3. How long is the average interaction with 

(a.) Twin? (b) Hon-twins? 

4. What is the average number of inter actions a dav7" 

per cow with 

(a) Twin? (b) Non-twins? 

5. \'That is the da.ylight or diurnal herd social grooming 

cycle? 

Second Sta-r:e - Herd 1 Hypotheses 

1. That groomer's age, body weight, milk weight and milking 

order would correlate positively with the number of non-

twins groomed and the time spent grooming non-tl-rins. 

2. That a cow's age, body weight, milk weight and milking 

order would correlate po si ti vely with the number of non­

twins it received grooming from and the c1mount of time 

112. 



that co,-, recoi vod ""roominIT from non t · u o . . - vnns. 

Th2t ao-e bodv T•ei· ..... •t ·1k ·,...1-,t 
•• ·b , v ,·, L,n , nn wei (.:,.U a.nd milking order 

would co rrel 2.t e po si ti vcly with the amount of time 

twins spent groomin.:s or being groomed by ec1.ch other. 

Tha,t breed Fould be correlated Hi th the dependent 

vo.ria.bles {!i ven in H;_ypotheses 1, 2 and 3 above. 

5. Thc1.t the experiment on reinforcement schedules in 

progress at the same time Hould be correla.ted with 

the number of other non-twin covs grooming wa.s given 

to or received from. 

6. Th2.t the experiment on reinforcement schedules in 

procress at the same time would be correlated with 

the amount of time grooming was given to or received 

from other non-twin cows. 

7. That the experiment on reinforcement schedules in 

progress at the scune time would be correla.ted with 

the amount of time a cow gave or received grooming 

from its twin. 

8. That spiked nose rings affect social grooming rank. 

Second Stcige - Herd 2 Hynotheses 

9. Tha.t groomer's body weieht would correlate positively 

with the number of heifers groomed and with the time 

spent grooming non-twins by a, given heifer. 

10. That a heifer's body weight would correlate positively 

with the number of heifers that groomed it and the 

amount of time that heifer was groomed by non-twins. 

11. Tha.t body weight would correlate po si ti vely with the 

amount of time twins spent grooming or being groomed 

by each other. 

113. 



12. Th~t breed would be correlated with the dependent 

variahlcs 6 i vcn in Hypotheses 9, 10 a.nd 11. 

Second ;~tcwc - H0rcl 1 r-.nd 2 Evpotheses 

13. That the amount of erooming given by one member 

of a t,-:in po.iris correlated positively with the 

a:nou:1t r;i ven b,y the other member of the • p a.ir. 

14 • Tha.t the amount of groomin~ received by one member 

of a twin pciir is correla.tcd positively with the 

amount recei vcd by the other member of the pair. 

SUBJ:~CTS 

114. 

Two herds of identical twin cows from Dairy I at the Ruakura 

Animc1.l Research Centre in New Zealand were used in this study. 

These twin subjects Here generally obtained a,s ca.lves by advert­

isement throughout NeH Zec1l a.nd a.nd came to Ruakura at four to 

seven dews of age. Herd 1 contained 104 cows. 100 of these 

formed tHin pairs where both twins were present in the herd. The 

twins of the remaining four cows had been removed from the herd 

because they were dry that season. Herd 2 contained 40 twin 

yearling heifers. 

All cows had previously been ear-marked and branded with a 

three or four digit number which identified the individual 2nd 

simultaneously indicated the ye2.r of birth. The numbers of 

identic2.l twins followed one another; for example, 319 and 320 

would be a. pc1.ir of twins ( see Fig. 13a). The initial 3 ■• is the 

code number indicating cows two years old during 1973. Seventeen 

cows in Herd 1 haq. nose rings, some of which had also been 

embellished with spikes to prevent suckling. Generally, if one 

twin required a nose ring the other was also so supplied. Tails 



of oll subjects were docked (see Fie. 9) which is the current 

practice in Rew Zeal2ntl. Ri"ch p~~tur · 
_ 0 ,, age Gives a rich loose 

m2nure which if the tcil is not docked may be spattered by the 

tail on f2.rr:1ors duririr~ m- i" lki· nP:.. Th t t t _ ._, c rea ·men s and ma.rking men-

tioned above ,·1ere all carried out c1.ccorcline; to the standard 

practice at Ruc>kurci. for d2.iry stock re~e::1.rcl1 b • t _ - su Jee s. 

An experiment on varia~le schedules of reinforcement in the 

milking shed ,·ms also in progress usi"nrr the same ub • t - u ~ • s J ec s. 

Different coloured collcirs ·were used to designate trec1,tment 
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groups. These collars a.l t,o a.ided in the identification of subjects 

aero ss an open paddock (see Figs. 9, 13a and 13b). Subjects in 

Herd 1 ·were milked twice a da.y, once at 0500 - 0630 hours and 

again at 1500 - 1630 hours. No dogs were used. The gates were 

opened and the cows cenerally walked themselves to the milking 

yards. They were sprinkle-washed C!uring their wait in the yard 

just before milking. Food for both herds consisted of maize, 

silRge, grass and men.l concentra.te consisting of one-third barley, 

one-third maize and one-third linseed. Anti-bloat substances 

were added to the drinking water. Care a.nd culling liy the Dairy 

I sta,ff was not considered a,t the outset of this study to be 

systematically rela.ted to social grooming as displayed by the 

individual cows within the herd. The reason for this is that the 

staff had little information on the herd parameters with regard to 

socia.l grooming which could bias their behaviour towards these cows. 

OBSERVATIONAL FI':';LD 

The main pa.ddo c~s used by the Dairy I sta.f'f for the cows 

during the observational period were 7, 8C, 10, lOA, lOB, lOD, 

25, 25A and 25B (see Fig. 10). This wa.s all according to the 

standard farming routine including po.ddock rotation used at 
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Fig.9 Typical mid-morning period, some cows lying down 
chewing their cud, some grazing, and some involved in 
social grooming. (Courtesy Macqueen Ruakura A.R.C.) 
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Da,iry I. 
Padclocks Pere Generally flat with few j_f• any trees a.nd 

stock could ccnerally be viewed at D.11 times. However, cows could 

cet behind one nnotlwr a.nd th1• s h - ma.y ave meant that a few instD.ncos 

of social Eroominc went unseen. R h .,a,c paddock was supplied with a 

circular cement ,.rn.ter trough. B b d · ar e wire fencing separated the 

priddo cks, interspersed Hi th electrified lines. 

Observers wore broad-brimmed hats and long-sleeved shirts 

for sun protection, and each observer or observer pair carried: 

T,-ro pe1ls, tHo stop1-ratches, and one wristwatch 

A clip board equipped with rubber bands ( to prevent 

the pa.per from flappine cl.S this was found to 

disturb the cows) 

Identification pages which listed cow number, collar 

colour, breed and, for some, coat colour and/or 

di stingui ::,hini:; mci.rkings 

Observ2.tion sheets used to record data. 

Ini ti2.lly, a pair of 8 x 40 binoculars were used, but after 

two days of observations a 3 x wide angle monocular wa.s substituted 

as this wa.s handier to use and more suitable for the distances. 

Information recorded in the observational periods was entered 

into summary or collation notebooks which kept a record for each 

cow in the herd ( a sample page is included in Appendix N). 

Out of a total of :four stopwa.tches, only one had sepa.ra.te 

knobs for starting, stopping and returning to zero. Separate 

knobs are to be preferred for this work as a pause is difficult 

to differentiate from a. stop and when several pa.irs are grooming 

simul tcineously the mental calculations can be trying. 
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Sunny warm d2ys with rood lie:ht Here chosen. 

As su~c;cstecl by experience [;cJ.ined from the earlier pilot 

study, no atter:.pt was mo.de to conce2,l the observers from the 

cows being observed. Dur· t t • ing es sessions the observers moved 
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throur_;h tte pa.ddo cl: and mixed •-.,1· th tl • , 1e co1-rs c:cwily. The covrs were 

cle~rly aware of the observers. 

Hhen i:-oci~,l grooming ,-ra.s noticed a stopwatch was started 

(a.ft er 60 seconds of e;rooming, the observer moved so tha.t he was 

close enough to be able to identify the cows involved). Identif­

ication ,-rn.s usua,lly double checked by the observer. 1·!hen two 

observers v:orked to&ether, one recorded and the other checked 

numbers and. ca.lled back the information e.t a relc-ti vely normal 

voice level. 

Observ2,tions were collected for two hours between a.bout 1600 

and 1800 hours every day during the t'wenty-four da.ys over the 

eleven week sur:ir.:er period covered by the study (4 Decenber 1973 

16 February 197 4; see Ta.ble XI). At least two hours of observa,... 

tions were collected prior to 1300 hours on fourteen different 

days. During the last five days of the study continuous 

observci.tion Wr).S maintained from after morning milking circa. 0700 

hours until 1930 hours, about sunset. Cut-off points were not 

rela.ted. to observations but to external pressures on the observers. 

Observers were rota.ted from herd to herd. Time of day wn.s 

irregula.rly recorded along with grooming interactions and comments 

were c1dded when necessary. Standardized observation sheets used 

to record dn.ta we_re prepared. The cow e:x:hi bi ting so cia.l grooming 

and the cow being groomed were both identified and the time, 

· f t t • recorded Colla.tion notebooks 1. e. length o in era.c ion, wa.s • 



Table XI Summary of Observational Periods of Social Grooming in Cows 

Temperature 
Date Time Observers''( No. Cows Total No. Cows Range 0 c 

Dec. 73 - Feb. 74 Grooming Seconds Receiving 
High Low 

4 Dec. 1600-1800 GV,MW 24 2,430 26 22.5 14.3 
5 Dec. 1615-1805 PC,GV,EW,MW 27 3,120 28 24.6 11. 5 
6 Dec. 1600-1800 MW 10 1,170 11 24.2 11.1 
9 Dec. 1640-1830 MW 19 2,580 20 24.8 13.5 

10 Dec. 1600-1800 MW 22 2,285 31 25.8 9.0 
11 Dec. 1600-1800 MW 8 450 9 27.6 9.5 
22 Jan. 1600-1830 EW,MW 11 1,220 13 2L~. 0 15.7 
28 Jan. 1700-1845 MW 15 2,585 18 25.7 13 .1 
29 Jan. 0900-1100 MW 16 1,960 23 27.2 11. 4 
29 Jan. 1615-1815 MW 7 380 7 27.2 11. 4 
30 Jan. 0900-1100 MW 24 3,505 27 25.7 10.2 
30 Jan. 1615-1815 MW 16 2,180 17 25.7 10.2 

. Herd 31 Jan . 0915-1115 MW 8 845 11 28.9 13.9 
31 Jan. 1600-1800 MW 0 0 0 28.9 13.9 

1 1 Feb. 0915-1115 MW 5 695 7 30.8 17.0 
1 Feb. 1645-1845 MW 15 1,165 15 30.8 17.0 
2 Feb. 1000-1215 MW 11 2,050 14 35.7 14.6 
4 Feb. 1700-1930 MW,SW 24 2,700 26 24.8 17.4 
5 Feb. 1145-1300 MW 11 1,590 15 28.9 17.1 
5 Feb. 1700-1830 MW 5 195 5 28.9 17.1 
8 Feb. 0900-1300 MW 5 390 5 28.8 16. L~ 

8 Feb. 1630-1845 MW 9 800 9 28.8 16.4 
9 Feb. 0900-1100 MW 3 510 3 30.1 17.5 
9 Feb. 1630-1830 MW 9 645 10 30.1 17.5 

10 Feb. 1630-1930 MW 9 335 9 30.2 19.0 
11 Feb. 0830-1200 MW 7 1,010 11 29.8 17.1 
11 Feb. 1700-1830 MW 5 120 5 29.8 17.1 

cont. next page 
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Herd 

1 

Herd 

2 

Table XI cont. 

Total No. Cows 
Tempera~ure 

Date Time Observers''<" No. Cows Range C 
Dec.73 - Feb.74 Grooming Seconds Receiving 

High Low 

12 Feb. 0700-1300 JM,KR,MW 19 1,995 21 28.3 16.6 
12 Feb. 1300-1910 JM,MW 14 3,115 15 28.3 16.6 
13 Feb. 0700-1300 GJ ,JM 30 5,070 38 27.4 19. 7 
13 Feb. 1300-1915 GJ.JM 28 3,990 29 27.4 19. 7 
14 Feb. 0730-1300 JM,MW 20 4,455 25 28.0 17.6 
14 Feb. 1300-1915 GB,MW 16 1,555 18 28.0 17.6 
15 Feb. 0700-1300 GB,GJ 17 2,770 17 29.4 19.7 
15 Feb. 1300-1930 GB,JM 30 4,095 32 29.4 19.7 
16 Feb. 0700-1300 GB,MW 27 6,355 35 28.3 20.0 
16 Feb. 1300-1940 JM,MW 49 9, ~-85 46 28.3 20.0 

12 Feb. 0700-1300 DB,GJ,EW 6 155 6 28.3 16.6 
12 Feb. 1300-1915 DB,GJ 16 2,290 18 28.3 16.6 
13 Feb. 0700-1300 DB,MW 7 305 7 27.4 19.7 
13 Feb. 1300-1915 MW 9 1,795 12 27.4 19.7 
14 Feb. 0730-1300 GJ 10 555 10 28.0 17.6 
14 Feb. 1300-1915 GJ ,JM 16 2,455 22 28.0 17.6 
15 Feb. 0700-1300 MW 10 1,835 12 29.4 19.7 
15 Feb. 1300-1930 MW 25 3,660 26 29.4 19.7 
16 Feb. 0700-1300 GJ,EW 19 1,850 17 28.3 20.0 
16 Feb. 1300-1935 GB,GJ 22 3,855 27 28.3 20.0 

* DB - Donna Booth GB - Graham Blanks 
JM - John McKee KR - Kay Ryan 

PC - Peter Copeman GJ - Gunnar Johnsson 
GV - Glynis Vercoe EW - Eva Wood 

MW - Mark Wood SW_- Sterling Wood -'­
I\) 
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were broucht up to date e2.ch evcnint;. 

The sc:ir.iple of :::ocial eroomin6 taken wc1.s that which wa.s 

observed durinc the obscrvc1.tion;:,.l periods on the days chosen 

a.t the times chosen. As this wa.s explorc1.tory research, where 

observers had little information or feedba.ck relating to 

incli vidual cow differGnces, no systema.tic observer bici.ses with 

rce;ard to the charv.cteri sti cs of the cows under investigation 

'1-rere considered to b QVC occurred. An interaction was considered 

to be all of the soci2.l grooming given by one cow to another. By 

definition tr.ere were only two opportunities for a given cow to 

croom a ci vcn other cov,, either before 1300 hours or e.fter. The 

incidents occurring between a pair of cows before 1300 hours were 

a.dded to cether and desi gncded one interaction. A similar consol­

idation ,-ms used for incidents after 1300 hours. This da.ta arte­

fact we.s considered necessary due to the difficulty of deciding 

in the field whether or not a given interaction had in fact 

ceased c>.nd when a new interaction might be considered to begin. 

In other words, a social grooming interaction is measured more 

specifically in terms of time spent licking. 

122. 

Body weights were recorded weekly throughout the observational 

period by the staff of Dairy I using Donald's hydraulic scales. 

Milk weic;ht was recorded daily by Dairy I staff and the records 

of the seven weeks when the main observations on social grooming 

were mc1.de were used to obtain an average score of milk production·. 

(See Appendix o). 

Observations were made while the cows were being milked in 

the rotary milking shed (Figs 11 and 12) to establish a milking 

order. This facilitated discrete and accurate ratings. The 

motorised gate behind the cows moved, keeping a rather constant 



TURN STYLE DA IR Y 

F~g. _ 11 Mi Zking shed where the sin • 
m1. lk1.ng o:rderR ,,,ere e1rtab lished gle f1. le 
(courtesy of Ruakura A.R.C.) , at No.1 Dai:ry 

Fig.12 Rotary milking shed, showing the single file entry 
and exit, allowing for olear data oolleotion milking order. 



flow of covs throueh the milkine shed. Milking order wa.s 

recorded five times in a two-week period when all of the cows in 

Herd. 1 were milked usinc one pla,tform, a procedure which neces­

ci tated sinf;le file entry. 

Breed. was noted a,ccording to Dairy I records (see 

Appendix P for summ2-.ry statistics). In considering the va.riable 

breed for rmnlyr1is, two points were importa.nt. 

1. A,yrshire x Jersey and (AxJ) x J were not included, 

as there were too few of them. 

2. The rest of the cows were civen a number which 

represented the numbers of eighths of Friesian 

blood. In other 1-rords, 0 for Jerseys, 2 for 

(JxF) x J, 4 for J x F, 6 for (JxF) x F, 8 for 

Friesians. One cow (JxF) x F x F was also 

a.ssi gned a 7. 

Suckling in the herds was noted and regarded as a special 

category of behaviour distinct from social grooming. 

Collar colour referred to reinforcement schedules, where 

numbers were assigned according to the informa.tion obtained from 

Dairy I, the most effective schedule in relation to milking 

order was given the highest number and so on dorm five steps 

with a control group between steps two and four. (see Appendix I). 

124. 



Fig~3a Showing twin 320 grooming twin 319. Both have 
nose rings embellished with spikes. (Courtesy Macqueen 
Ruakura A.R.C.) 

Fig. 13b Shows grooming betwee~ four year olds not 
genetically related but belong~ng to the same "class" 
(Courtesy Macqueen Ruakura A.R.C.) 



DATA A}:ALYSIS !'J:D R.,~~,UI.TS 

First St?.ge Eerd 1 2.ntl Eerd 2 

The first resee.rch question involved simply a ta.lly of time 

plus esta.bli shmont of confidence intervals (according to 

F'erguson, 1971, p.138). The remaining research questions in-

volved elcmenta.rv arithmeti·c co t t· ., mpu a, ion. 

126. 

The results of this a.na.lysis are given in Table XII, where it 

is pointed out thv.t the discrepancy between the tota.l for twins 

a11d non-twinr; is due to the fRct th8.t four cows whose twins were 

not in Herd 1 were excluded from the calculations. 

In Herd 1 an average of 82 seconds per cow per day were spent 

grooming, 56 seconds grooming twins a.nd 28 seconds grooming non­

twins. In Herd 2, the correspondine figures were 94 seconds in 

tota.l, 56 seconds for twins and 38 seconds for non-twins. 

The percentage of total grooming time exchanged between pairs 

was 65. 45 per cent for Herd 1 twins a.nd 59. 56 per cent for Herd 2 

twins. In Herd 1 the average length of an intera.ction per cow 

with all other cows was 134 seconds, that ·with twins 183 seconds 

and tha.t with non-twins 89 seconds. In Herd 2, the corresponding 

figures were 96 seconds with all other heifers, 153 seconds with 

twins and 62 r::econds with non-twins. 

The average number of interactions in Herd 1 a day per cow 

with all other cows was • 62, with twins • 31 and with non-twins 

• 32. In Herd 2 the corresponding figures were • 98 with all other 

heifers, .36 with twins and .62 with non-twins. 

The daylight or diurnal herd socia.1 grooming cycle for Herd 

1 showed a mid-morning peak occurring between 0900 and 1000 hours, 

and e..nother pea.k between 17 30 and 1930 hours. Thee:e appeared to 

be related to the milking times and subsequent gra.zing periods 



Table XII Grooming Parameters Taken During Intensive Consecutive 
Observation 12-16 February 1974* 

Herd 1 Herd 2 
( 104 cows) (40 heifers) 

Non-twin T . ± win Non-twin 

(1) Total Grooming seconds 14,815 28, 070i 7,585 
(2) Average seconds per subject per 

day 28 56 38 
(3) Average seconds per interaction 89 183 62 
(4) Total interactions 167 153 123 
(5) Average interactions per subject 

per day .32 . 31 . 62 
(6) Range of per cent of subject 

day spent grooming others .oo - 1.15 .oo - 1.15 . 00 - . 47 
(7) Average per cent of subject day 

spent grooming others . 06 .13 .09 
(8) 99% confidence intervals of (7) . 03 - . 10 . 09 - .18 . 04 - .13 

* Total observation time - 61 hours 20 minutes 
± Four cows whose twins were not in the herd were excluded from 

the calculations, leaving 100 subjects 
I Percentage of total grooming time exchanged within twin pairs: 

Herd 1 - 65.45 Herd 2 - 59.56 

Twin 

.... 
18,755± 

56 
153 

73 

.36 

.oo - .63 

.12 
. 07 - .18 

f--J 

f\) 
--l 
• 



which were followed b b t Y ou s of Go ci al grooming. The lack of 

milking periods for the non-la.eta.ting heifers in Herd 2 a,ffected 

the daylir;ht soci:=,.J. groomin~ cycle which showed a mid-morning 

heat of the de.y quiescent period building up to a mid-a.:fternoon 

to evenin('; peak of crooming actj_ vi ty. (See F'igs 14 a.nd 15 and 

Appendices s, F, G ~nd H) c. • These figures required a slight modi-

fica.tion in the historrr;'!m!'" (· t f t to u - "' l. • e. rans orma ion density of the 

Y-axis) dvc to the time period used for milking (one and one-half 

hours) i·n J.r,~rd 1. 'l'h" a·f· t· "' is mo .1 i ca ion was ca.rried out according to 

the conventions su&gested. by Huntsberger (1963). The di stri but ion 

of the total time spent in the social grooming of others for the 

cows in Herd 1 is given in Fig. 16, where sixteen cows gave no 

grooming responses wha.tsoever a.nd two gave more than seventy-five 

minutes of brooming to other herd members. 

Second Star:-e - Herd 1 Hynotheses 

In the second stage the basic informa,tion on herd parameters 

gathered in the first sta,ge we.s tested by using Spearman' s 

coefficient of rank correlation. Significance levels for the 

correlation coefficients obtained were then checked in Ferguson 

( 1971, p. 4 50 ) • 

Hypothesis 1 stated that the independent variables age, body 

weight, milk weight and milking order would be found to correlate 

po si ti vely with the number of non-twins groomed. However, the 

only variables which rec1.ched a.n acceptable significance level were 

age (p < .0005) and body weight (p < .025) (see Table XIII). 

This hypothesis also suggested that a positive correlation would 

be found between the independent variables mentioned above and the 

total number of seconds of grooming given to non-twins. The only 

128. 
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va.riablcs ,-;hich nJcichcd an accept,"',ble ,-, significance level were 

again an-o (p < OOC) r:) d b a ( u • • J a.n o -Y weight p <.025) (see Ta,ble XIV). 

Of ths inderc::nc1cnt variables age, body weight, milk weight 

and mi lkin/j order ,:hi ch • t h th • - i Fc1.s ;ypo esised would be found to 

correlate po si ti vc1y ·with the number of' non-twins 2-. cow recei vec'l. 

groominc; from (HypoU:osis 2), the variables which rea,ched a.n 

a.cceptable sic:nificance level h'ere (p < .0005), body weieht 

(p < 0 025), milk 1teicht (p < .025) and milking order (p< .005) 

(see Table XV). 'I'his hypothesis also suggested that a positive 

correlation ,-:ould be found bet,:een the indepena_ent va.ria.bles men­

tioned nbove and the amount of time that a cow received grooming 

from non-t1-,ins. The so.me variable:::: a.gain reached a.n acceptable 

significance level - 2_ge (p < .005), body weight (p < .05), milk 

wei[ht (p <.025) and milking order (p < .005) (see Ta.ble XVI). 

Hypothesis 3 suggested that the independent variables age, 

body weicht, milk 1-!cight 1:1nd milking order vmuld be found to 

co rrel2.te po si ti voly with the amount of time twins spent grooming 

or being groomed by each other. The only va,riable which reached 

an acceptable significance level was milking order, both for the 

amount of time cows spent grooming their twin (p < .05) a.nd for 

132. 

the amount of time cows received grooming from their twins (p < .05) 

(see Table XVII). 

Breed was not found to be sig.nifica.ntly relc1.ted to c>:ny of the 

dependent va.riables (Hypothesis 4). Therefore, the null hypothesis 

was reta.incd. 

The experiment on reinforcement schedules in progress at the 

same time (represented by collar colour) did not prove to be 

significantly reln.ted to either the number of non-twins groomed 

(see Table XIII) or the number of non-twins from which grooming 
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was recei voe, ( see 'rci.blc xv). Hypothesis 5 wci.s therefore not 

supported. 

H;y-rotb..csi i::, 6 2 -lso concerned the experiment on reinforcement 

scb.,clules in r)ro f.-"cro~ .. ,!'i ,-,t 'r J • ( 
• - L, -~-le same ome rep resented by collar colour). 

These re info rcr:iment schedules ,l 1• c1_ - '-'- not prove to be sit"l1ifica.ntly 

rolo.tcd to tr..o a.mount of time crooming was given to or received from 

non-twins ( :.~ce Tables XIV and XVI). 

Tho results ccnerc1.ted by Hypothesis 7 showed tlrnt the 

experiment on reinfo rcemcnt schedules in pro r;ress at the same time 

(represented l1y coller colour) did. not prove to be significantly 

related to the a.mount of time erooming was given to twins ( see 

Table XVII), but did prove to be sic;nifica.ntly related to the 

amount of time grooming was received from twins (p < .02). 

Hypothesis 8, that spiked nose rings affect social grooming 

rc1nk, was tested by using the Mann-1-fhi tney U test for h,o independ­

ent samples. This was r1. two-tailed hypothesis as it was felt that 

nose rin6 s could identify good socia.l groomers or on the other 

h2.nd prevent social grooming from occurring at all. The results 

from this test proved to be quite non-significant. 

Hypotheses 9, 10 and 11, which concerned Herd 2 and 

suggested th2t body wei 6ht would be positively related to the 

gi vine and receiving of so ci a.l grooming between either non-twins 

or twin, rnuJ not supported. Neither was Hypothesis 12 supported, 

which sug6ested that breed would also be significantly related to 

the independent variables (see Tables XIII, XIV, XV, XVI Pnd XVII). 

Hypotheses 13 and 14, that grooming and being groomed a.re 

twin-linked, was tested by using Spearman' s co-efficient of rank 

correlation which investigated the probability of both members of 

a twin pair having similar grooming ranks. The 50 twin pairs in 
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Table XIII C J t or·r·e .a ion Coefficients for Number 
of fion-twins Groomed 

Independent Number of Significance 
Variables IT on-twins 

Groomed Level 

Breed,:: . 171 n. s. 

Age . 360 p <. 0005 

Herd 1 Body weicht .225 p <. 025 

(104cov;s) l\:j_lk v,eight . 117 n.s. 

l.:ilkins order .096 n. s. 

Collar colour e 091 n. s. 

Herd 2 Breed . 202 n.s. 
(40 
heifers) Body wei[':ht .106 n. s. 

* Only 100 cows were used in obtaining this correlation 
as both the Ayrshire x Jerseys and (AxJ) xJ 

\Vere removed from the herd. 

Table XIV 

Herd 1 

( 104 cows) 

Herd 2 
(40 
heifers) 

Correlation Coefficients for Total Seconds 
of Non-twin Grooming 

Independent 1\°umber of Significance 
Variables Seconds Level 

Breed':c .145 n. s . 

Age • 363 p < .0005 

Bod~r Weight .195 p < .025 

Milk weight .098 n.s . 

t1ilking order • 143 n. s . 

Collar colour . 129 n. s . 

Breed . 165 n. s. 

Body weight .174 n. s. 



Table X'V 0 orr 1 t· c ~ e_ n-ion oef':fichmts :for Number of 

Herd 1 

( 104 cows) 

Herd 2 
(40 
hei:fers) 

l\ on-tv:ins :from v/hich herd membe1,s received 
grooming 

Independent Number of Significance Non-twins Variables 
Received from Level 

Breed,:, .125 n. s. 

Age • 349 p<.0005 

Body Vleight • 227 p <. 025 

1.!ilk weight . 212 p <. 025 

11ilking order . 261 p <. 005 

Collar colour .077 n.s • 

Breed • 261 n. s. 

Body weight . 218 n. s. 

135. 

,:: Only 100 covrn vrere used in obtaining this correlation 
as both the Ayrshire x Jerseys and (AxJ) x J 

were removed from the herdo 

Table XVI Correlation Coefficients for Total Seconds 
of Grooming Received from Non-twins 

Independent Number of Significance 
Variables Seconds Level 

Breed* .131 n.s. 
-

Age • 286 p< .005 

Herd 1 Body weight .185 p< .05 

( 104 cows) Milk weight • 214 p<. 025 

Milking order .283 p<. 005 

Collar colour . 008 n. s. 

Herd 2 Breed .257 n.s. 

(40 
he if'ers) Body weight .154 n.s. 



Table XVII 

Herd 1 

(100 cows) 

Herd 2 
(40 
heifers) 

Correlation coefficients between Independent Variables and Seconds of grooming 
given to and received from twin. 

Independent Seconds Grooming Significance Seconds Received Si£nificc1nce 
Variables Twin Level Frorn T1:1in Level 

Breed•:~ -.047 n. s. -.047 n. s. 

Age -.004 n. s. -0004 n. s. 

Body Weight -.061 n.s. -.061 n. s. 

Milk weight .036 n. s. .094 n.s. 

Milking order • 22L~ p <-05 . 257 p <. 02 

ColJ.ar colour . 193 n.s. • 2L15 p < .02 

Breed .050 n. s. . 050 n.s. 

Body v,e ight .193 n.s. . 215 n. s. 

i:t Only 96 cows were used in obtaining this correlation as both the Ayrshire x Jerseys 
and (AxJ) x J and the four singles were removed from the herd. 

~ 
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Rerd 1 anct 20 tHin p::,irs in Herd 2 formed t, t b ..1.e 1-10 su ject pop-

ulRtions used in this an,,l,rsi· s. G .; - - ,roominc appeared to be twin-

linked insofa.r a.s it lw.d 0. correlation of 0.71 for number of cows 

and O.G9 for num0er of seconds in Herd 1. These yielded sir;nif-

137. 

icance levels of p < .001 c1nd < p .001.. A similar a.na.lysis looking 

Rt the cl2.ssifi cation of tho :::.e receiving grooming yielded co­

efficients of correlri.tion of 0.52 for number of com,; and 0.58 for 

number of seconds. The IIerd 2 results agreed ,-ri th the a,bove find­

incs cut at lo,rnr sit:,nificance levels due, it is imagined, to 

lower subject nur:ibers EU1C. shorter observa.tional period. These 

levels Here, ho,-:ever, still significant p < .05 for the number of 

hei :ers groor.1inc; Has Given to and for the number of seconds grooming 

was received from other heifers. 

Hypothesis 2 that a,ee, body weight, milk weight and milking 

order would correlate positively with the number of non-twins from 

which a cow received grooming, was checked using Pearson's pro duct 

moment correlation. This check with a. parametric test found 

similar correla.tions (age .353, body weight .289, milk weight .250 

and milking order .297) that were also significant to simila.r 

levels a.s the Spearman rank correlations. Consequently it was 

felt justified to continue with an analysis of regression ( see 

Table XVIIIa) which gave two factors as being clea.rly important, 

age and milking order. A simila.r an2.lysis where amount of time 

cows received grooming from non-twins was also carried out. 

This showed Pearson product moment correlations (age .371, body 

weight • 242, milk weight • 202 and milking order • 260) which when 

subjected to an analysis of regression again found age and milking 

order to be the most important factors (see Ta.ble XVIIIb). 



Table XVIIIa 

Independent 
Variables 

Age 
Milking order 
Body weight 

Summary Table for Stepwise Regression with Number of Cows 
(exc1uding twin) from v1hich a cow received Grooming as the 
Dependent Variable and Age, Body Weight, Milk weight and 
Milking order as the Independent Variables 

. 
Coefficient of R2 Increase F Value Correlation (R) in R2 

0.3527 0.1244 0.124L~ 14. L191-J.9 

O. L1.198 0.1762 0.0518 6. 7538 
o. Li.351 0.1893 0.0131 1 • 614L~ 
·-

F-level or Tolerance insufficient for further computation 

Table XVIIIb 

Independent 
Variables 

Age 
Milking order 

Summary Table for Stepwise Regression with amount of time a 
cow received grooming from other cows (excluding twin) as the 
Dependent Variable and Age, Body Weight, Milk weight and Milking 
Order as Independent Variables 

Coefficient of R2 Increase F Value Correlation (R) in R2 

0.3709 0.1375 0.1375 16.2657 
0.414.8 0.1721 0.0345 4.2127 

F-level or Tolerance insufficient for further computation 
I-' 
l,J 
co 
• 



It has been reported tha.t time spent grooming or being 

groo1:icd h2.s a rno r" 1· t t " mpor a.n connection with the socio.l signif-

icance of aro • t' u omi n c na.n does frequency (number of interactions) 

(Chance & Jollvv, 1970). I t t· n erac ion as a unit for measuring 

frequency proved difficult to defi·ne. ,,, 1· k ,wen 1.c ing genera.lly 

requires the tonQJ.e to be wi thdra;.m into the mouth between licks. 

Where a cow turned her hec1.d away, then back and li eked again, the 

deci £;ion to call it a continuation of so cic1.l grooming rather than 

a new inter2.ction seemed to be merely a me.tter of choice. 

Sa!nbrvus ( 1969) mentions 316 interactions of social grooming 

without giving a clea.r definition of what an interaction delineates. 

In order to give a clear definition, the convention used in this 

study was th2.t of calling all grooming interactions occurring from 

one cow to another prior to 1300 hours one interaction and those 

after 1300 hours another interaction. This allowed for only two 

possible interactions per cow per day a,nd cut down on a possible 

serious source o.f error in inter-observer relia.bili ty. It wa.s felt 

that the reliability of judgments Has further increased by dis­

cussions about criteria with the observers before a.nd during the 

day's research was in progress and by mixing observers a.nd herds 

according to a randomized schedule set out by the principal 

observer. The time schedules for observations given in Table XI 

have the ini ti<'l.ls of the people who were working most of the 

period recorded. However, off-duty observers covered the staggered 

lunch breaks so that everJone had a one and a half hour lunch 

break without occasioning a break in observations. 

As th~ study concentrated on daylight activities the grooming 

that may occur during the evening was not taken into account. 
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Systerno~ic differences in grooming pc1tterns in the dark would be 

an intere~:;-Linc a.venue for further research 
' 

given night time 

vie,~in:,· ecruipmnnt (" , f , 
"' 1 -- , ~ "'• g. in rared sighting equipment) that would 

not chance the conch tions for the cows ob8erved. 

Descripti vc cl,da a.bout herd grooming parc1meters is scarce 

in the bovine literature. Therefore the first section of this 

study was dosi Q1ed to incre;:.se the amount of descriptive data 

available on co\,~s so ci c.1.l groom'ng· -in t f f 1 h .i. .i. erms o. requency, engt 

of time and diurn~l grooming cycles. 

Tho canera.lizability across herds from this data is somewh;:1.t 

impaired 1w tte smc=i.11 number of herds, one herd of cows and one of 

heifers. However, the recorded qunnti tati ve data about these 

herds, a.dded to tha.t which was already kno,m, may help to create a 

more substantial base for an in-depth study of the subject. 

The h;o ma.in parent breeds of the subjects in this study were 

Holstein-Friesia."1. and Jersey. The Holstein-Friesian breed has been 

selected for dairy qualities for about 2,000 years. Their high 

milk production hR.s a relatively low butterfat content (Price & 

l!evens, 1966). Jersey cattle are ra.ther smaller in size. The 

Jersey as 8. breed (proba.bly French in origin) was recognized in 

1763. Jersey milk production, al though lower tha.., Holstein­

Friesia.n production, is quite rich in butterfat and animals of 

this breed are therefore in demand for crossing with other breeds 

to improve the quality of' a herd's milk. What effect long breed­

ing and inbreeding pro erammes have had on the social grooming 

frequencies of the original bovine stock is difficult to ascertain. 

Tinbereen (1965) discusses rather profound changes in the social 

sexual behaviour of domestic animals. Changes wrought by domes­

tication could al so conceivably occur in the incidence and/or 

quality of social erooming. 



It was felt that the hro herds stud1· ed - here would be mo re 

likely to spend tir~e • · in so ci 2-l e:rooming because they were com-

posed of twin p2.irs. I 1 n eenera dairy herds would probably spend 

less time 0 roo:nirn-o- thc1.n uc1.~. spent 1• n thi_- s ._., - study between twins and· 

yet more thon occurred between non-twins. 

As the mc1.in pu:rposos of the study were to see if a group of 

c1.l trui st s 2.nd eeoi st s could be reasonably clearly delineated c1.nd 

to investicc:•.~e the role of "others", the presence of twins added a 

dimension to the work. It wa.s felt that although this took the 

study a step further a.w2-.y from the usual herd situ at ion with 

relation to social grooming, it a.dded a step in theoretical depth 

in relation to al t::-uis;n. 

It so ho.ppened that the period during which this study was 

executed (December 197 3 - February 197 4) turned out to be one of 
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the driest summers in sixty yea.rs. Few opportunities for observing 

in the rain presented thernsel ves during this period. However, the 

casual observations ma.de suggest that social grooming is not 

affected by rain. For this study, the weather could be therefore 

considered a con st ant. This dry period ca.used a serious setba.ck, 

when, during the key observationa.l period (12 February to 16 

February), it wa.s announced by the Dairy I staff that they were 

going to be forced to dry the herd off, as well as cull it, 

starting from 17 February. Consequently, the research team was 

disbanded. 

It should be pointed out that a methodological c1.ssumption 

based on a mathematical relationship may have clashed with a 

genetic reality when numbers were given to the Jerseys, Friesians 

d th f Numbers were assigned according to the an crosses ereo • 

mathemRtical probabilities of carrying genes from the original 
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stock. IIo,,cvcr, tho c:,ctions of dominant and recessive character-

i sti cs, if rel2.ted to social crooming, could serve to disrupt the 

require171 cnt o:£' 2-n interv2.l scale necessary for the Pearson product 

moment correlntion. An o.ddi tiona.l problem was the extremely uneven 

distribution a.er,)::-.,-; tho v t· t - Gene ic ca egories. 

From the intercorrel8tions between the independent variables 

for Herd 1 shovr1 in Ta.blo XIX one might except a cluster to develop 

when these v2.riab1es are correla.ted with non-twin social groominr;. 

Dody weicht (which is frequently associated with higher status in 

cattle, :E',ouissou, 1972) and milk weight have the highest correlcition 

on the table and both do correl2-te significantly with the amount of 

social {.;roomin& received. However, when looking at the time spent 

grooming, milk ,:eight drops considerably in correlation, whereas body 

weight maintc1.ins a signific2..nt relationship with non-twin grooming. 

Age correlates significantly with all the measures of social 

grooming ru1d agrees with the findings of most of the studies 

investicatin& this reJ.ationship (13ra.ntas, 1967 /68; earthy, 1965; 

Chance & Jolly, 1970; Poirier, 1970). 

Milking order wa,s used in this study as a measure of status. 

The concept of domin2nce as a uni ta.I"J quality has received serious 

criticism. Kil guur (1957) separates dominance from leadership. A 

cow is consiclered to be dominant over another when she shows a 

superiority in fi ghtine ability. Here it was thought to be mo st 

often observed in yards ,md other relatively enclosed places where 

physical proximity was closest. Leadership, on the other hand, was 

defined as "that anima,l which is in the advance position in move­

ments of the herd" (Kilgour, 1957, P• 53). J,':ovement patterns a.re 



Table XIX Herd 1 (104 cows) Pearson Product moment correlations between 
the Independent Variables 

Breed* 

Age 

Body weight 

Milk weight 

Milking order 

Collar colour 

Breed* Body !ililk Milking 
Age Weight 'deight Order 

X -.074 . 508 .400 -.001 

-.074 X -498 . 360 . 211 

. 508 .498 X • 661 .168 

. 400 . 360 • 661 X . 312 

. 001 . 211 .168 . 312 X 

-.084 .178 .017 -.063 .166 

* Correlations are based on 100 cows as the Ayeshire 
crosses were removed for computational purposes. 

Collar 
Colour 

-.084 

~ 178 

.017 

-.063 

.166 

X 

I-' 
.i:,. 
w 
• 



occesioned in herds when coinc,D' from Pc'l,ddock .. ·vl·o mil king yards and 

back again, and al so in the i.:;h • ft h · h ~ J. s w i c occur during the claily 

grazing mover:ient s between p __ ri,ddo ck~. ~'- lk - i;:J. • ing order or bail order 

as it was called in Kilr"r'lur (1957) u~ suggested that high dominance 

COHS tend to tal~e medi~,1 '"'l,..,Ce!' i"n th - .., = "' e milking order. The move-

ments, however, to the bail by the herd were generally strung 

out, which m8y hRve helped to accentuate the difference in the 

ba,il order and dominance measures. According to Brantas (1967 /68) 

"Willems and Lampo (1964) find a connection between the order of 

entrance into the milking stall and the Rge. However, they also 

prove tha.t entrance-order is not identical with dominance order" 

(p.142). Syme (1972) believes that competitive orders should be 

established within the special demands of each situation rather 

than using the global terr., dominance. 

As a bacv:ing gate was used to force cows into close proximity 

and ensure steady entrsJ into the rotary milking shed (see Fig. 12), 

it was felt that the milking order observed in this study repre­

sented something between Kilgour' s (1957) dominance and leadership 

categories. A later study may be able to get several measures of 

status and find out which one does in fact correlate best with the 

giving and/or receiving of social grooming. 

In this study, milking order correlated significantly not 

only with the amount of grooming received from non-twins, but 

also with that exchanged between twins. The higher the status 

the mo re one receives. At first a startling conclusion. It makes, 

however, sound ethologica.l sense. If an animal mother in the wild 

perceives that two offspring out of a litter of six are weak, then 

if she takes more care of them and they die, not only do they 

die but her energy investment, which could have gone to increase 
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the survivnl mc1.rgin of t}1'"' - '" more successful offspring, also dies. 

The fearson product moment correlation in Herd 2 between the 

inc.epondent vc1.ria1Jles breed encl bod;;r weight was .592 which was of 

a similar mac,nitude to the correlation found in Herd 1. 

The into:r·co rrolc1tions between the dependent variables noted 

for both herds G"i ve a. rour-,_,hly similar pi· ctu'r'e. Th b f - . e num er o cows 

groomin[s .-:2.s r;i vcn to correlates highly with the number of seconds 

given (.97 in I'.erd l, .88 in Herd 2), and the number of cows 

groomine was received from correlo.tes highly with the number of 

seconc.s received (.78 in IIercl 1, .81 in Herd 2, see Appendix Q). 

This sucgcst s thc1.t ouominc rel 9.tionship s tend to have short 

optimal time periods for the establishment of social relations or 

the CEl.rryinr, out of the grooming movements. It was not, however, 

noted which pci.rtner terminated the greater number of interactions, 

the giver or the recei vor. Giving and receiving between twins also 

correlD.ted hi chly (. 66 in Eerd l, • 45 in Herd 2). Apparently cows 

recognize each other and do not just distribute grooming randomly. 

This reinforces the iden that one may use socie.l groomine as an 

index of "friendliness" (Dimond, 1970; "Swer, 1968), between cows. 

This is importa.nt as behaviour leading to socic.l stability in a 
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herd must h,we a positive relationship with maximum milk production. 

Stress factors a.re known to decrease milk yield (Brantas, 

1967/68; Y.ileuur, 1969). This finding combined ~~th one of the 

impli_ca.tions of this resec1.rch suggests that if cows ctre culled on 

the ba.sis of a. drop in milk production, as often h2.ppens (see 

Appendix r.:), then in those cases where good socic:.l groomers are 

removed herd harmony rnc\Y suffer, with a resultant loss in total 

· Future research may be able to establish herd milk production. 

causa.l cha.ins from the correlational ties which could have 



praQnatic o.ppli cation:.~ for the dairy farmer. 

Cullinr: out (;'ood i'.;roomerc in some areas of the world can 

have disa~trous results for cattle mortality. For example, Rich 

(197 3) found in British Columbia that maternal grooming was a 

significant f2.ctor in the protection of ca.Ives from tho Rocky 

1-:ounta.in ,-,ood tick, Dcrm.s.centor andersoni, which ca.uses pare.lysis 

in up to 40 per cent of lt;.rge herds, with severe death losses. 

The calves of poor grooming mothers had such great tick infes­

tations thc:1.t survival chances became remote. 

The sienifica.nt positive correlation between the number of 

seconds erooming was received from twins and collar colour, is 

rather difficult to interpret. The decision to treat the numbers 

assigned on the basis of reinforcement schedules as an interval 

scale may have been unwarranted. 

THIRD STAGE 

Hypotheses 

1.. That in Herd 1 cows would prefer grooming their 

twin to any other cow in the herd. 

2. That in Herd 2 heifers would prefer grooming 

their twin to a:ny other heifer in the herd. 

3. That there would be a difference between Herd 1 

and Herd 2 in the proportions that preferred to 

groom their twin versus any other in the herd. 

4. That two year olds would differ from heifers in 

the pro po rt ions that preferred to groom their 

twin versu_s any other in the herd. 

That in Herd 1 cows would be more likely to groom 

their own age group than other age groups, as 
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mo~2urod by both the 1 • num )Gr of seconds and number 

0 f co HG eroomed. 

6. Thot in Hord 1 cows would. be likely more to groom 

thC?ir 0 \.'11 age croup than the next nearest age 

croup rind th8 next a.c;e group them the furthest 

ace group, 2.s meo.sured by both the number of 

soconcls e.nd number of cous groomed. 

7 • Thr>.t in Herd 1 with increasing age cows would be 

more likely to groom other cows rather than grooming 

only their twin. 

8. Th;:.t in Herd 1 with increasing age cows would be 

more likely to prefer crooming another cow to 

groominc their + • cWln. 

9. Thc1.t the al truism-egoism dichotomy vrould correlate 

sicnificently with aee, body weight, milk weight 

Emd milking order which were shown to be factors 

in the giving and/or receiving of social grooming 

betv:een non-twins. 

10. That the al truism-egoism dichotomy would correlate 

significa.ntly with the amount of time twins spent 

grooming and receiving grooming from ea.ch other. 

11. That altruism is twin-linked. 

12. That egoism is twin-linked. 

Data and Hesults 

Hypotheses 1 and 2 were tested with a one-sample chi square 

according to Sier;el (1956, p.42). Herd 1 cows preferred groom­

ing their twin to any other cow in the herd (p < .001, see 

Table xx) (Hypothesis 1), and Herd 2 heifers preferred grooming 

their twin to any other heifer in the herd (p < .001, see Table 
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XXI) (Hypothesis 2). 

Hypotheses 3 and 4 were tested with a. chi square after the 

data hc1d been put in a 2 x 2 form and corrected for continuity. 

Ho siQ1.ific,mt difference was found between Herd 1 and Herd 2 

in the proportions tlw.t nreferred to groom their twin versus any 

other herd member (IIypot~esi s 3). However, the significance 

level (p < .10, seo Table XXII) is recorded as it would have been 

significc1nt ha.d this been a one-ta.iled hypothesis. Hypothesis 4 

was supported in tha.t c1. significant difference wa.s found between 

the proportion of two year olds in Herd 1 and the proportion of 

heifers in Herd 2 that preferred to groom their twin versus any 

other herd member (p < .O 5, see Table XXIII). 

Hypotheses 5 and 6 ,._,.ere tested with a one-sample chi square 

accordinc to Siee;el (1956, p.42). To test Hypothesis 5 relating 

to age Groups, the cows were divided into three age groups as 

follows: 

(1) 32 two year olds, 

(2) 35 three year olds, and 

(3) 37 four or more year olds. 

It was hypothesized that Herd 1 cows would be more likely to groom 

their o.-m a.ge group than other age groups. Cows who gave an equa.l 

or no response were deleted from the group for the purposes of 

analysis. This explains the discrepancy in the total number of 

cows in 'rable XXIV and Table XXV. Herd 1 cows were more likely 

to groom their ovm age group than other ae;e groups classified by 
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d ( < 01 see Table XXIV) and when classified by number of secon s p • , -

cows groomed (p < .001, see Table XXV) • 

6 t a th '"'t Herd 1 cows would be more likely Hypothesis suge-es e . "" 

to groom their oi-m age group rather than the next nearest age 

group, and the next age group rather than the furthest. age group, 



Table XX Preference in Herd 1 for Cows to 
Groom Twin rather than other cows 

Preferred Preferred 
Twin Otr.er Cow 

Number (. 86) (85.14) 

of cows 67 19 

2 L = 5138.0075, df = 1, Q < .001 

Table XXII Herd as a Factor in Choice of 
Preferred Grooming Partners 

Herd 1 Herd 2 

Chose twin 
most 67 24 

Chose non-twin 
most 19 15 

Total 86 39 

Total 

86 

Total 

91 

34 

125 
2 L corrected= 2.8507, df = 1, Q <•10 (n.s.) 

Table XXI Preference in Herd 2 for Heifers to 
Groom Twin rather than other Heifers 

Preferred nreferred Total Twin Other Eeifer 

Number of ( 1. 01 ) (37.99) 

heifers 24 15 39 

2 L = 537.2196, df = 1, Q < .001 

Table XXIII Two Year Olds versus Heifers in Choice 
of Preferred Grooming Partners 

Herd 1 Herd 2 Total Two Year Heifers 
Olds 

Chose twin 
most 20 24 44 

Chose non-twin 
most 2 15 17 

Total 22 39 61 
-2 L corrected = 4. 6629, df = 1, l?. < • 05 



Table XXIV Preference in Herd 1 (!,:easured in Seconds) 
for Cows to Groom Own Age Group rather 
than Other Age Groups 

Number 

of cows 

Own Age 
Group 

(22.62) 

34 

Other Age 
Groups 

(44-38) 

33 

2 . 
L = 8.6433, df = 1, 12 < .01 

Total 

67 

Table XXVI Preference in Herd 1 (Measured in Seconds) 
for Cows to Groom Own Age Group rather than 
Next and Furthest Age Groups 

Own Age Next Age Furthest 
Group Group Age Group Total 

Number (14.80) (14.96) (14.24) 

of cows 30 8 6 44 

2 L = 23.6170, df = 2, l2 < .001 

Table XXV Preference in Herd 1 (1'.easured by l\'u:nber of 
Cows) for Cows to Groom Cwn Age Group 
rather than Other A£e Groups 

Own Ar,e C t:-ier Age 
GY-ot:p Grot:ps Total 

Number (19.68) ( 32. 32) 

of cows 36 22 58 

2 
L = 20.4842, df = 1, 12 <•001 

Table XXVII Preference in Herd 1 (Measured by Number 
of Cows) for Cows to Grocm Own Age Group 
rather than Next and Furthest Age Groups 

Own Age Next Age Furthest 
Group Group Age Group Total 

Number (12.20) (12.24) (11.56) 

of cows 29 6 1 36 

2 L = 35.9621, df = 2, £ < •• 001 



classified according to seconds and number of cows. The age 

groups were defined ci,s for Hypotheses 5. However, only the 

cl:oic::;s of the oldest and the J'ouncest groups were ci,ttended to 

as the middle 0cc group could not be meaningfully used in this 

test ;:;i,s it did not have t any group wo steps awa,y from it. The 

hypothesis v,,a.s ~l'pported both • t ,pt "' .. ·, • 1.n erms 0.1 he classification in 

seconds (p <.001, see T8,ble XXVI) and when the cows were clas­

sified 2.ccordinc; to the number of cows groomed from any given 

ace level (p <.001, see Table XXVII). 

Hypotheses 7 and 8, concerning Herd 1, were tested with a 

chi square e.fter the data had been divided into three groups as 

follows: 

(1) 32 two year olds, 

(2) 35 three year olds, and 

(3) 37 four or more year olds. 
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Cows tha.t did not groom a,ny other co1·rs a.nd cows that did not have 

their twin present in the herd were removed from the ana.lysi s, 

leaving 22 cows in group (1), 33 in group ( 2) and 31 in group 

(3), giving a. total of 86 cows for the testing of these hypotheses. 

It was found that with increasing age cows were significantly more 

likely to groom other cows rather than grooming only their twin 

(p < .05, see Ta,ble XXVIII) (Hypothesis 7). It was also found 

that with increa.sing age cows were significantly more likely to 

prefer grooming another cow in the herd to grooming their twin 

(p <.0l see Ta.1Jle XXIX) (Hypothesis 8). 

The altruism-9c""'C>ism dichotomy wc1s constructed in such a 

manner that e;iving and receiving would be likely to be highly 

correlated. These correlations are given in Table XXX. 



Table XXVIII Herd 1 - Age as a Factor in Grooming 
Twin Only versus Grooming Non-twins 

2 years 3 years 4+ years Total 

Twin 7 10 3 20 

Non-twins 15 23 28 66 

'fotal 22 33 31 86 

x2 = 5. 0238, df' = 2, .Il < .05 
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Table XXIX Herd 1 - Age as a Factor in Cow's Choice 
of' Pref'erred Grooming Partner 

2 years 3 years 4+ years Total 

Chose twin 
28 19 67 most 20 

Chose non-twin 
5 12 19 

most 2 

Total 22 33 31 86 

x2 = 8.0566, df' = 2, 12 < .01 



HyJ)othescs 9 ::ind 10 were ter;ted using the Point Biserie.l 

correlation ( ee;o ism = O, altruism = 1) which was then checked 

153. 

for levels of sic;-nificc1.nce in Ferguson (1971 457) ' p. • Hypothesis 

9 suggested that tlrn indeponclent variables age, body weight, milk 

weight 2nd milkinc order,which were sho,m to be siGnificently 

correlated ,·:ith the c;iving 2.nd/or receiving of social grooming 

between non-twins, 1-rould al80 be significcintly correlated with 

the altruir;m-ccoism dichotomy. HoHever, only age proved here to 

be sic;11ificant, older cows being more likely to be altruists 

(p < .01, see Table XXXI). As suggested by Hypothesis 10, the 

altruism-eeoism dichotomy correlated significantly with the 

amount of time twins spent grooming ec1.ch other (p < .05) and the 

amount of time h,ins received grooming from each other (p < .05) 

(see Ta.ble XXXI). 

Hypothesis 11, that altruism is twin-linked, was tested by 

using the binomi~l distribution 

which wa.s derived from the data in Appendix K ( see Table XXXII) 

and looked at the probability of both members of a twin pair 

appearing in the altruistic group versus the probability of their 

not both c1.ppearing in the altruistic group. A total of 100 cows 

(50 h:in pa.irs) was used in this analysis. This yielded a 

8ignifica.nce level of p < .0002. 

Hypothesis 12, that egoism is twin-linked, wa.s tested by 

using the binomi e,l di stri but ion 

p(X >5/n=14) 

which wa.s derived from the data in Appendix K ( see Table XXXIII), 

Prob ..,bi· 11· ty of both members of a. twin pair and looked c1.t the = 



Table XXX Herd 1 Point Bj_seria1 Correlations 
of Altruism-~coism with Measures 
of' Giving B.ncJ. Receiving Grooming 

Numbe1· of' covrn .889 
Given 

Seconus . 776 

Number of CO\i'S - .. 635 
Received Seconds -.563 

p< .005 

p< .005 

p <. 005 

p <. 005 

Table XXXI Herd 1 Point Biserj_al Cor1•ele.tions 
between A1truism-Sgoism and the 
Independent Variables 

Breed -.024 n. s • 
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Age • ~-09 p< .01 

15 Altruists, Body weight .066 n. s. 

20 Egoists Milk weight -.185 n. s. 

Milking order -. 01.J.7 n. s. 

Collar colour -.048 n.s. 

Seconds groomed 

14 Altruists,,:, twin . 331 p < .05 

19 Egoists>:' Seconds :received 
f'rom twin .335 p <.05 

* singles not included 



Table XXXII Herd 1 Altruists• 

Cow Groomed/Received 
Ear Tag Age 
Number ( 1974) Cows Seconds 

! ( 861 8 12/2 1880/270 
! ( 862 8 15/7 2720/990 

! ~989 7 9/4 14l➔0/245 
990 7 6/2 745/ 45 

ion 6 6/3 360/125 
018 6 8/3 365/100 

108 5 6/2 760/275 

!~127 5 9/4 1185/225 
! 128 5 8/1 1335/145 

+! 133 5 13/3 2065/790 

! ~201 4 10/2 990/100 
! 202 4 16/1 1090/ 55 

234 4 13/3 675/ 90 

! ~307 3 17/0 3250/ O 
! 308 3 14/1 1675/125 

• Altruists gave at least 330 seconds in interactions with at 
least four cows and received back less then½ of the amount 
they gave from less then½ the number of cows they groomed. 

! These cows gave at least 900 seconds to at least seven 
cows and were therefore one or more standard deviations 
from the mean. 

f Signifies twin pair. 

+ Single 

Table XXXIII Egoists• 

Cow Groomed/Received 
Ear Tag Age 
Number ( 1974) Cows Seconds 

1~021 6 2/9 115/1000 
022 6 2/6 35/ 430 
029 6 0/4 O/ 415 
103 5 0/4 o/ 700 

i 109 5 2/7 10/1020 

~123 5 0/7 O/ 535 
124 5 0/8 o/ 445 

+ 207 4 1/5 15/ 530 

~ 211 4 2/4 105/ 460 
212 4 0/4 o/ 405 
221 4 0/4 o/ 380 
225 4 2/4 185/ 500 
239 4 0/4 o/ 785 
302 3 2/5 60/ 415 
311 3 2/4 75/ 495 
319 3 0/4 0/460 

i329 3 2/5 255/1215 
330 3 0/5 o/ 535 

~331 3 2/5 20/ 555 
332 3 2/4 115/ 370 

• Egoists received at least 330 seconds in interactions with 
at least four cows and gave back leas than½ of the amount 
they received to leas than½ the number of cows from which 
they received grooming. 

; These cows received at least 675 seconds from at least six 
cows and were therefore one or more standard deviations 
from the mean. 

~ Signifies twin pair. 

+ Single 



a.ppea.rint; in the er::oi stic croup versus the prob,i.bili ty of their 

not both 2.ppe2.ring in the er:oistic group. AGain, a total of 

100 co,rn ( 50 tv,in pairs) vras used in tbe analysis (four 

sinGles ,-:ere excluded). This yielded a. non-significant 

result of p < .11. 
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DISCUSSI0ii - 'l'iTirrn S'I'AG8 

The scale o:f "others" be.c-ins ,-6t}1 t•-nn • o .,_,_ pmrs giving roughly 

two-thirds of their crooming time to ee,ch other and only one-third 

to the rest of the herr1. Th" h" , 
u. is Wern 1gnly significant for both 

herds. There was no significant difference noted between the 

herds. l!ei thcr t·:-c1.s a significant difference found between Herd 1 

and Herd 2 in the proportions that preferred to groom their twin 

to a.ny o tb:r here mer;iber. Ho,·.'8Ver, if a. one-t2.iled question hc1.d 

been asked of the cl8.ta, - for ex21:1ple, will increc1.sed herd density 

decrea.se groominc pa.rtner preferences from the more distant "others" 

to t,.,in - a si [J1i fi cance level supporting H:j.. would have been 

rea.ched. Indeed, such rea.soning may clo.rify the difference found 

bet,rnen heif'ers Eind t1-;o year olds in this respect. 

Research into the effects of popule,tion density and age 

structures in cows may provide clues a.s to methods for increasing 

social integration. It is only due to the fact that identica,l 

twin herds were used the.t such a, relationship could be brought to 

li 6ht. Under more usual herd conditions, increa.sed density may 

simply depress socia,l grooming altogether. In this study only 

one member of Eerd 2 (No := 40) did not groom as opposed to 16 in 

Herd 1 (N := 104). 

The next step on the scale of "others" involved asking 

whether or not Herd 1 cows would prefer groomine their own age 

group to any other age groups. This significant finding led to 

another step ,-:here age groups could be bro ken do\-m into three 

d f rou <"lily similar numbers. Here c1.gain, in a group G compose o u 

f • re point scale emerged which more accentuated form, a 1 \ -

· t "· !=:pectrum of social distance inversely a.ppea.red to del1nee. e O -

related to the amount ~f time social grooming was given to herd 



members. 

1. Self, 

2. T,:in, 

3. Ovm 2CG croup, 

4. Eext V,f;C croup, m1d 

5. Furthest 2..1-:,::i;y a,ge r;roup. 

Age, the most pervasive va.riablc which correlated with 

social groomin::, a,l so turned out to be significantly rel2,ted 

to the preference of crooming a non-t,-1in to twin. A formula 

which wa.s developed in Chc1,pter V (see p.71) to differentiate 

altrui Gm from rccipro city 2nd egoism has an inherent wea,kness 

in its conception, in that benefit may be returned to the ini t­

iator via an 2ltern2-tivc modality. The greater the number of 

posf:'.ible mod.a.Ii ties, tho more complex the problem of deciphering 

the meaning of a given behavioural a.ct. It was thought that the 

use of domestica.ted dairy- cows would reduce the theoretical 

options by which benefits could be returned. 

Using this forrnulci. for differentie.tion, it was possible to 

sep a.ra.te out tvio subgroups, the "altruists" and the "egoists". 

Al trui d s were defined as tho :::e which ga.ve a.t least 330 seconds 

groor.1ing to at least four cows and received back less than half 

of tho arnount they gave from less than half the number of cows 

they croomed. 'Sgo i st s received at least 330 seconds from at 

least four coKS and ga.ve back less tha.n ha,lf of the a.mount they 

received to less than half the number of cows from which they 

received grooming. Ta.bles XXXII and XXXIII, which were dravm 

out of Appendix K, show the subgroups drmm. 

The altrui:::~m-egoism dichotomy correlated highly with the 

measures of grooming given and recei vcd, as was expected ~n that 
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the clichotom;y'~~ s·tracturo '•"1~ ba~ed t'---

"c-~' c 0 on r.ese measures. Age alone 

of th=: i ndercndon·~- vari ahlo s co rrolc.ded sic:nifi cantly with t:;i v:ing. 

The ir:iplic'"-'.tio1~s of the findinc:s of this chapter su{;e;est that 

the rmtri tio,pl h•·no·' },e~-- ,. f · 1 · 
- ·, ••• , .- l, • ~,1.., or soci<' grooming does not hold up, 

unless, for sor!lC re,-,son, the nutri tion2.l eains from a tw"in differ 

from nny g2,ins recGi vocl fror.n 11011-+,,ri· n_r•,. U f J t 1 • th , u. • n or,una e y, since e 

nutri tionol hjrpc,thcsis cler.1~•nc.s proof of the null hypothesis, it 

cannot be d.i spY-o ven. Eowever, de::~pi te an extensive search of the 

literature no proven substances have been cited as being the min­

er;:il in toke rcc_ui rod for social ~rooming to occur. Two substances 

succcsted for tl: is role have been so.l t (Hafez, 1969) and vitamin D. 

Vitamiri D3 (cholocalciferol) is forrr,ed in the skin of a.nima.ls by 

irrn.dia.tion of pro vi ta.min 7-deh;ydrocholesterol (Jennings, -1970). 

In this connection it is Hidel;.'l knovn the.t exposure to sufficient 

summer sunshine md:es the gi vine of the vitamin D to da.iry cattle 

unnccessar:,r (Jones, 1954) • The evidence for the tentative con-

clusion tlwt the nutri tion:>.l hypothesis can not apply in the ca.se 

of either sc1.l t or vitamin D is based on the following: 

(c1.) Co\-rs licked more tho old.er they were; e,lso, they 

were licked more the older they were. Thus older 

cows both produce more of substance X on their skins 

and need mo re of it in their digestive systems. 

(b) The substance would have to be profusely produced 

on the skin and/or needed only in the minutest 

qu.anti ties as grooming interactions generally 

lasted loss than one and a ha.If minutes per day. 

(C) h . h the milkinr.r order (cum dominance Cows ic on .., 

order) would have to proc.uce more of the e::ubstance 

as they get groomed more often. 



A substonco to fit th~n0 t -- - - yper, of roqui rements ha,s so far not been 

proposed and_ tr.is crnthor con"ider tl t th ~· - s -~a-, on .ebasisofthis, 

research crcduli ty is boinc stretched to believe tlw,t pro-social 

behaviour rn1st be so motivated. 

Of course, tLc altruistic beh2viour a. species exhibits 

must exist initinlly within the behavioural repertoire, where it 

probably serves to bcnofi t tl:e individual a_ir-cctly. Self grooming 

as an antecedent bel:c1viour makes its appearance in ca,lves where 

they spe!,d up to 52 minutes a da,y cleaning the□sel ves with their 

ton('.,7-18 (Roy, Shill am (:. Pa.lmer 1955) o Later it appears to expand 

a,nd a.l so become a so ci8.l behaviour increasing group cohesion. 

Another question raised by trcis study but which is as yet 

unresolved, is whether or not co11s can discern members of other 

twin pairs as separate "personalities". A closer examination of 

dominance hierarchies, leadership patterns a.nd milking order may 

provide future resea.rch clues into such recognition factors. 

The nature of the herds preclucled an exact ane,lysis of gene­

tically procro;:ir..cd or ba.sed behaviour because they were composed 

entirely of identical twins. If we had had D, herd composed of 

fraternal tHins 2.s well, we could have used Dobzhansky' s (1970) 

formula for heri t2.bili ty (h): 

h = (1 (p.87) 

where r is the correlation coefficient between the measurements 
I 

of a trait observed in members of identical twin pairs and rF 

is the coefficient obtained from fraternal twin pairs. 

(h = 0) indicates vari dions due to 

environmental fa.ctors, and 

(h = 1) indicates purely genetic factors. 
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As it ,-:as, .:i.l truism proved to be identical-twin-linked to a high 

::::icnific2nce level. Twin::: enter the Ruc:>Jcura herd when they are 

betueen four oJ1d seven days old a,nd stay several years (oldest 

pair wa,s eleven ye2.rs old). It ,.,,ould seem that either they bond 

to eoch o thcr at a II cri ti ca,l II period or there is something about 

genetic similc1.ri ty Phi ch stimulates boha,vioura.l to 6etherness (as 

evidenced by the cli::;proportionate amount of time twins spent 

groor:1ing each other). A sur;6estion for workers in animal research 

which grows out of the frustration of not being able to neatly 

sepa.rate these h;ypotheses is tha,t in living stock where identical 

twinf; are studied. for on understanding of genetic variables, a 

control group of fraternc1l twins should also be studied. 

Altruism (scientific) was distilled from a.n antecedent 

behcwiour, f'-O ci ci,l groominc. None of the conditions leading to 

the giving or receiving of grooming ,-:ere linked to the altruism­

egoism dichotomy except age. Neither age alone as a predisposing 

condition, nor the proposed nutri tionc:1.l hypothesis as a reinforc­

ing event, seem sufficient to remove the behaviour studied from 

the category altruism (philosophica.1). The results of this 

chapter indicate that a pro-Bocial behaviour, in this case social 

· f rm an antecedent or basis for the occurrence of grooming, may o 

altruistic a.ct ions within a herd of cows. 
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C H A P T E R V I I I 

G :.;r-:i•~RAL sm:I,':ARY Alrn CONCLUSIONS 

Ini ti n.lly it wa.s thouc;ht th;::,.t the a.rea of a.mi cable 

responses in nnimalio. was not well studied in comparison with 

ar:;-r,ressi vc r2sponses. A thorough literature survey sho'l-:s tha.t 

this is not fully correct. The early chapters indicate problems 

of defini tjon 2.nd research methodology for the study of a.ltruism. 

In order to pci.rtiall;y resolve the problems of definition altruism 

wa.s considered to be both a "norma.l" (in our understancling) and a 

residual (in our usage) Ccl.tegory. The category a.ltruism was then 

examined from t,-;0 main vantage points: a. philosophica.l 2.nd a, 

scientific. Two definitions having similc1,r criteria. were devel­

oped coverinc these aspects. The criteria for a.l truism were con-

sidered to be: 

( a) 'I'hat it is a social behcl.viour 

(b) That it is directed towards others 

(c) That benefit is taken to mean increases 

in physioloGical well-being and/or material-

istic comfort. 

Altruism (scientific) wa.s defined as purposive activity 

likely to benefit others more than oneself, whereas altruism 

(philosophica.1) was defined as voluntary purposive activity likely 

to benefit others more than oneself when that activity ha.s not 

been motivated by reward. According to the circumstances, al tru-

. be con~ 1• dered to be either a moral principle or a behav-ism may ~, 

iourc.l category or both. Al truism a.s a behaviour may be invest-

. t d · t'f1.·cally and be thereby more clearly delineated. iga e scien i. , 

As a moral principle implying choice and no reward to the donor, 



it belongs to the field of ethics a.nd must be turned over to the 

phi lo ::--0phers. 

l!o tanci blc extrinsic rewards should be forthcoming to 

the i ndi vi du,~.1 in his lifetime, if his actions are to be classi­

fied a.s alt rui sti c. Al though the literature if:: unclear about 

the relationship of altruiE:m to reciprocity it wa.s felt here 

that in the immedi~te (lii'e of the individual) form, reciprocal 

altruism is a contradiction in terms. 

In order to differentiate bet.ween al truism and recip­

rocity the folloHing were consid.ered. A carried out beneficial 

act (B) is unity. The sum total of past interactions with the 

recipient is represented by (n). Factors which affect the 

recipient's c2.r~Jing out towardf'. the original donor a similar 

act a.lso affect the original donor's expectation (E) of the 

probability of return for his effor_ts (Bk). As this approaches 

zero, so does the originc.'.l behaviour resemble altruism. As the 

expectRtion of return appro a.ches unity so doe1:1 it resemble 

reciprocity aJ1d, fina,lly, if it exceeds unity it may be con­

sidered egoi:::m.. Expectations mey be said to exist for the 

ini tie.ting anima.l (x) in rela.tion to ea.ch other animal in a 

• 

given group. In other uords, the same actions will be altruistic 

when directed towards animal (y), but reciprocal when directed 

towa.rds (z) cmcl egoistic when 

n 
= .Ll 1= 

directed towards 

[
By+ x] 
Bx+y i 

n 

O :S'. Ex(Bk) '$ 1 1 <Ex(Bk) 

Altruism Reciprocity Egoism 

(w). 

Altruism is almost coeval l-rith egoism and certainly 

almost as old as life itself. It is therefore reasonable to 



think of altruism as either a prim2,ry reinforcer or as being 

intrinsically rnotivatin~. Th ~ ose considerations led to invest-

igations into several behaviourR 1·n the· - animal world. During an 

experiment using phea.sc1.nts it wa,s found that the brightly coloured 

males r.ia,l:e si cnifi cantly mo re loud ca,11 s them do cryptica,lly col­

oured fern°,lcs. Theso calls are considered by some investigators 

to bo warninc calls. It is now felt they should be given a.n 

eeo i sti c interpretation. Primarily the effect would be that of 

"freezine;" predators while making a get-away, something in the 

nature of a "war hoop" rather than warning cry, al thoueh secon­

darily it seer.is to also serve that purpose, due possibly to a 

rather one-sided selection of the sound stimuli by offspring and 

used as a sicrwl to take cover. The exclusion of a behaviour 

from the catee;o YJ altruism was considered to show some of the 

powers of di scrimina,tion to be gained by using the definitions 

developed in Chapter II. 

The nutritional hypothesis, often proposed to explain 

the motivation for social grooming, was examined in dairy cows. 

As disproving this requires proof of' the null hypothesis, \-Ihich 

is impossible, an alternative route seemed to be to show that the 

existence of a nutritional substance having the cha,racteristics 

implied by the studies on social grooming was most unlikely. 

This also meant that a behaviour which had been excluded from 

altruism (philosophical) because of the hypothesis could at 

lea,st temporarily be reinstated. 

Examination of' some of the models for genetic ante-

cedents to altruism was considered rui important step leading 

to greater understanding of the biological bases of al truism. 

Improvements were made to Hamil ton's (1963, 1964) fonnula. 



1 
K> /r, whero (K) the benefit conferred c1.nd (r) is the Wright 

coefficient of rol 2 tiorn=-,hip. The bon0fit (B) to the recipient(s) 

must be r,rcatcr thc'n the co st ( G) to the altruist over the sum of 

the cocfficicntc of rclationf.~hip (r) existing between the altruist 

and the recipient ( s). Ramil ton's formula, would lead us to conclude 

that al trui sr1 mr\y occur Hi th equal prob2,bili ty towards parents 

ci.nd gr2,ndp0.rer..t s 2.s to wards off spring a,nd grandchildren. To 

rectify this, 2. po tenti a.l eeneti c contribution fa,cto r ( G) should 

be incorporated. Fa.ctor (G) would be obtained by dividing the 

potenti 2.l ccmeti c contribution of the recipient ( s) by that of 

the altruist. Benefit is considered in relation to the proportion 

of total potential cenetic contribution by the recipient which 

has been "sa,ved". Co st is measured in the proportion of total 

potonti al t;eneti c contribution which is lo st to the altruist. 

The revised formula is: 

B > C 
N 
E r.G. 

. 1 l. l. 
l.= 

These modifications to Hamilton's formula can account for 

the preponderance of parental care as opposed to geriatric care 

in the anim1::.l world. It also suggests that older pa.rents mey 

be more a.ltruistically disposed toward offspring than younger 

parents. 

Hc1mil ton, s formula initially had been sho,-m to be helpful 

in interpreting entomological evidence on the establishment and 

growth of al trui sti c genes in gene pools once they had 

"appeared". Of t he specia.l na.ture of some of However, because 

the social Hymenoptera, i.e. reproduction through parthogenesis, 

and the lack of supportive da.ta from other phyla, the formula 

• t d Therefore an examination of' had not been fully apprecia e • 



the genetic ,mtecedents of altruistic behcwiour in the avian 

order Pns~~eriforP.1es ·pa,s undertaken. The hypothesis was that the 

four cl 2 c;sification2. of carete.king behaviour would correlate 

positivel;y , 7ith clutch size which was taken to be an index of 

eenetic jm•cstment. The significant correlations found in this 

resea.rch support H2-.'nilton's theory. 

It was a.l so found that interspec1·.es altrui· ~ts had th - . "' ~ , e 

highest clutch avera,ees. As there could be no genetic feedback 

in r;uch :::-.i tuci,tions unless the behaviour was reciprocal between 

gene pools, it wa.s succested that caretaking was developed to 

such a dGcree in species with high clutch averages that it would 

be more susceptible to eli citation with less than optimal 

stimuli thrin in species with low clutch averages. 

The next investigations involved social beha,viours in 

ma.'Timalia.n groups. A possible critica,l period was studied in 

rel at ion to the success rates of' ewes in ra,i sing twins to weaning. 

Two groups were studied: 

1. E1ves that in their primiparous experience had 

singles and then the following season had twins, and 

2. Ewes that had twins both during the primiparous 

experience and the subsequent lambing season. 

The survival rates of' the twins from the second lambing sea.son 

for both groups were then compared. The non-significant results 

obtained sugeested that, contrary to the initial thinking, it may 

in fact be malada,ptive from the ethological viewpoint for parents 

to bond to a given number of offspring, especially when tha,t 

number is dependent upon the apparently low frequency occurrence 

of multiple births during the primiparous experience. 
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Social c;rooming in cows ( another abnndo.ntly available 

grazinc mornmal) Hc•s then selected f'or study, one of' the reasons 

being that tho reduced stimulus world of the yard-kept domestic 

cow Hould also docrcca.se the number of rnodali ties by which rewards 

could be returned to the benefactors, and so the formula developed 

earlier could be a.pplied to differentiate altruists from egoists. 

It was c1.lso here th2t the nutritional hypothesis could be ex2,m­

ined for its relcv2,11c0 in explaining social grooming. 

In collating herd pa.rDmeters of social grooming, it was 

found th.'.:l.t for the~~e cows grooming was related to the milking­

grazinc cycle. In the heifers studied, a midmorning lull was found, 

then rv,ther steadily increasing amounts of grooming were given 

until the evening high at which time observations were broken off 

due to sunset and decreased vi si bili ty. Herd members gave a;pprox­

imately one minute a. dc\Y social grooming to their respective twins 

a.nd a.pproximately ha.lf that amount of time to the rest of the herd. 

It is quite clea.r that the cows were not dispensing grooming ran­

domly. This reinforces the idea. that one ma3 use social grooming 

as an index of social cohesion. 

Only age and body weight in Herd 1 correlated signif-

icantly with grooming other cows, whereas age, body weight, milk 

weight and milking order all correlated significantly with the 

amount of social grooming received. Milking order correlated 

significantly not only with the amount of grooming received from 

non-twins, but a,l so with that exchanged between twins. This 

suggests an evolutional movement towards increasing the survival 

margin of those most likely to survive. This in turn could be 

b d Con,..ervcltion of energy principle in order for "Life" ase upon a ~, , 

to continue most effectively. 



Groominc preferences in CoHs were found to fall into a 

five point ord.ino.l scale: 

1. Self, ) egoism 

2. THin, ) 

3. Oi-m 
) 

c':.r;e croup, ) 
) altruism 

4. Hext 0.[:e Group, and ) 

5. Furthest 
) 

2,.\·T2.y cl.{;0 group) 

Age Has si c1·1ifi Cc!ntly rclo.ted to cows' increased preference for 

groor.1ing other coNs rather thnn their twins and in fact proved 
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to be the mont perve.sivc V8.riable correle.ted with non-twin social 

groomine. Age wa.s the only variable which correlated significantly 

with the 2.l trui st-egoist dichotomy. These results indicate that a 

pro - soci2.l behaviour - socia.l grooming - ma.y form the basis for 

the occurrence of altruistic actions within a herd of cows. 

The theo rcti ce..l contributions of this thesis included 

developing a. pair of interci.cting definitions of al truism which 

can be used a.s a basis for unifying a.nd interpreting resea.rch 

findings in the area of pro-social behe.viour, and, strengthening 

the case for altruism to be genetically :fixed in populations. 

It was also considered important to gather a list of relevant 

studies showing the range o:f al truism in the animal world as 

this had been missed by Krebs (1970) in his rather substantial 

review of the research li terattire on al truism. Another contri­

bution dealt ,-,i th the delineation of altruism as a concept from 

reciprocity a.nd egoism. Research findings were then presented 

in connection with each of these theoretical aspects of al truism. 

A th • thesi· s 1· nvestigated altruism in animal populations S l.S - -

generally, and in domestic animals specifically, the interest 

in these studies is likely to cover a la.rge range. Some will be 



interested in tho cvo l utiono.1-r-eneti c '---' e,spects of "fixing" 

al trui sti c behaviours • 1.n populc:>.tions, whereas, philosophers among 

the socinl scientir;ts ma,y wish to further develop the discussions 

surroundinc the t,:ol ve issues presented in Chapter II. 

A qw:)stion of some interest to Comparative Psychologists 

deals with the po r::si biJ.i ty of a critical period as an explanation 

for the extremely di r:-proportiona,te amount of time spent groominc­

by a cow to its idcntic2-.l twin as opposed to any other cow in the 

herd. 

Anir:1;-,,l research centres will be interested in the studies on 

social croo□inb for mrmy reasons. Where, for example, should anti­

bloat solutions be pninted on coi-rs to maximize, through social 

groominc, its ingestion. They may also be interested in the 

possibilit;y of the control, throu[;h social grooming, of diseases 

ca,rried by ticks a,nd fle2-.s in live-stock, or the development of 

another possibly mo re effective index for measuring herd "harmony" 

or stress for pre.gmc>.tic use in domestic yarding conditions. 

Research into the correlations found between grooming and milk 

production rncsy sug[;est that a change be made in culling practices 

which at the present time are based on an individual cow's milk 

production. '1.1hesc prc1,ctices m.:iy result in a drop in the herd 

milk proc:uction if the cows culled were good groomers which in turn 

helped to maintain herd "harmony". 

One question raised but not resolved in this study of 

identical twin cows wc1.s the ability of cows to differentiate 

between members of other twin pairs, possibly a. rather confound-

. · •·'h1.· ch m8,v effectively reduce subject numbers by half 1.ng J. ssue ., v 

depending on the research hypothesis. In other words, whereas 

an observer may discriminate 104 different cow ear tags and thus 



in<li vi du c1,l s, any civcn 
CO\-:, while theoretically able to "see" 103 

other herd men:bers, m,\y in fact only be c~,1,le to 
r, u perceive and 

therefore interact ,,,i· tl1 52 11· d" ,_ in 1viduals". 

Densit;y as a variable will, it is thought, be inversely 

reL'tted to the «mount of social grooming civen as greater numbers 

will probr-.bJy lcc1.d to grea,ter competition for the advantaees con­

ferred by 2, limited. environment. 

Other succostions for additional research relate to the 

examin;=\_tion of 111-:orning ca.lls" in other dimorphic avilln species, 

parti cul 2.rly where femc1.les r2,thcr than males a.re mo re likely to 

be the objects of greater predation. Hi th increased orni­

tholoc;ical inform2.tion a more precise study of the relc1.tion 

between caretakinc; and clutch sizes may be obtained using species 

as the unit of mec1.sure ratter than using the coarser unit of 

families. Then moving from Avian orders to l-iammalian, a list 

ma,y be developed of al trui sti c beha.viours against which various 

breedine- patterns can be checked and theoretically related to the 

genetic coefficients of relationship existing within the plausible 

reproductive gene pool (e.g. per thirty ·individuals). 

The five point grooming hierarchy found in Chapter VII 

whereby a cow 6 rooms self mo st, then twin and the furthest away 

a.ge group least, would suggest a genetic explanation similar to 

the one discussed at the end of Chapter V. However, due to the 

nature of domestic herds it is difficult if not impossible to 

tease out the environmental production of age "classes" from the 

genetic feelings for such "cl2.sses 11 • Re::::earch with feral herds 

as well as other wild social groups may bear out the rea::::oning 

developed in this connection. 
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A!-'PENDIX A 

Tho Original I•'rench of Comte's Statement 
on the Bio lo gi ca1 Roots of Altruism 

"Cette coord.ination pP.rtielle nri5n2.re graduellement la 
noble t~rDina~son de ln s6rie affective1 par l'ensemble des 
pench 2 ~~s c~~Clc1UX OU a~truistes. L'accroissement de dignite 
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et 1o_r,~croisso~:H)nt d'enerr;ie, qui diricent toute ma, 
cl~ssific 0.tion r::o:c2le, s 1;/ rn2nifestent autc=int aue possible. 
Na1s lour inf~riorit~ de puissance trouve une ~ert~ine 
COmJH)l,Gc1.tion d;:u," lour aptitude naturelle a un essor plus 
com-plet, puisql1~ tous le~ etres peuvent y participer 1 J.a. fois 
sans ,::.ucun cori.fli t, et m8me en retir,mt de ce con~ours un surcro1t 
de 8;ti ~factio11 ~ C',:,uoique cette propriete ca.re.cteri stique ne doi ve 
se 1·eo.l1 ser nloinomont c:-ue cbez notrG espece, comrne je l 'ai 
expli½ne, son eb~.uche 2.ppc=trtient reelJ.er.ient a la biolot;ie, qui 
pout seule en prep 2rer conve:no.blement 1 'etude so ciologique. Il 
est c'"rtc1.in, en effet, que cos nobles penchci,nts sont communs a. 
beaucoup de r2ces a.nimo.le[,. Outre qu'ils y offrent quelouefois 
plus ~'int:,msite que d2.J.1S l'homme, ils s'y trouvent mieu~ degages 
des resultats sociaux et dos influences mentales. C'est 11 
surtout que lcUT na,ture devient nettement irrecusable, de maniere 
a di ssipe{ toutc incertitude. Notre fa,i ble raison dut d' Rbord 
recourir a 1 'observation des animaux pour repousser 
systematiquer.ient lcs funestes sophismes de la theologie et de 
1 'ontolocie contre l 'existence propre des instincts sympathiques, 
encore meconnur: par les esprits qui rejettent une telle autori te. 

La principale tendance de ces l)enchc1nts superieurs consiste 
~ chencer 12. constitution fond2mentnle de l 'unite vi tale. Dans 
chaque existence complexe, 1 'harmonie cenerale ne peut rcsul ter 
que d 'une suffi sante subordination de toute les impulsions 

~ ' ~ '~ t 0 sponta.nees a. un seul moteur preponcwra:n • r, ce penchcint 
d;r:iinateur est eco'!ste ou al truiste: d'ou derive ma distinction 
anterieure entre les deux modes que comporte le consen::ms vital. 
}Yon-seulement le second rocime surpa.sse le premier comme seul 
compatible avec l 'etc1.t social. Mais, en outre, il constitue, 
m~me ch::z l 'indi vidu, une uni t'e plus complete, plus facile, et 
plus durable. Les instincts inferieurs dirigent la conduite 
d' a,Dres des motifs purer.1ent internos, dont la mul tiplici te et la 
varia.tion ne lui permettent aucune marche fixe, ni mime aucun 
carv.ctere habi tue1, sa.uf pendant les exi i:;ences periodiques des ,. .. 
principa.ux cU)poti ts. Il faut que 1 'etre se subordonne a une 
existence exterieure a.fin d'y trouver la sou;-ce_de sapropre 
stabili te. Or, cette condition ne peut se realls~r assez que 
sous l'er..pire des penchants qui disposent chacun a. vivre surtout 

Pour 2 utri:ii. Tout individu, homme ou animc1.l, qui, n'aima.nt rien 
_. 1 . A t au dohors, no vi t reellement que pour u1-meme, se rouve, pa.r 

eel a seul ho.bi tuellement condamne ~. une ma.lheureuse alternative 
' ~ .. ' L •• 1 " d'ignoble torpeur et d'ag-i tation dereglee. ,e pr1nc1pa progres 



de chaque ~tre vi vant doi t, sc:ms doute, consistcr ~­
perfectionnor CG consensus universal OU reside l' attri but 
essentiel de 12. vi t2.li te. C 'est pourcruoi le bonheur et le 
m~rite, m~~e nersonncls, d5pendent pa;tout d'un juste 
ascendant ces instincts syr:p2,thi(!l.10s. Vivre pour autrui, 
devient ainsi le reEiur.ic ne,turel de toute lci, mora,le positive, 
dont la biolocio doi t deja ebaucher J.e principe universal, 
rnieux dee;-c1.ce alo rs des di verses influences perturbatrices. II 

(Comte, 1851, p.699) 
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APPEI~DIX B 

The Good Ssma.ri tan 

. And, beholc., a certain laHyer stood up, and tempted him, 
r,,:2.yintr, "1-:2.ster, uho.t sh2.ll I do to inherit eterna.l life? 11 

173. 

Ee s«.icl unto him, 111i:h0.t is written in the lc.1.w? how readest thou? 11 

And he answerinc s2.icJ, "Thou shc1.lt love the Lord thy God with 
2.11 thy heo,rt, 2.nd with all thy soul, and with all thy strength, 
and with all thy mind; and thy neighbour as thyself". And he 
sa.i d unto hir.1, "Thou h<'st answered right: this do, a.nd thou 
shalt live". But he, willing to justify himself, said unto 
Jesus, "Ancl ,-:ho is my noi c;hbour? 11 And Jesus c1nswering said, 
"A certain r.12.n Hent do1·.n from Jerus2lem to Jericho, and fell 
Bmoni:; thieves, ,,;hi ch stripped him of his rc1.iment, and wounded 
him, e.nd dep2rted lec1.ving him ha.lf dea.d. And by chance there 
c2-,r,e d.o,-m a certain priest that Wc\y: a.nd when he saw him, he 
passed by on the other side. And likewise a. Levi te, when he 
was at the pl~\ce, came and looked on him, and. pa.ssed by on the 
other side. But a. certain Samaritan, as he journeyed, came 
where he wa.s: and '1"11en he saw him, he had compassion on him, 
cind went to him and bound up his w"Ounds, pouring in oil and wine, 
and set him on his o,m beast, and brought him to an inn, and took 
ce..re of him. And on the morrow when he departed, he took out two 
pence, and f/3.ve them to the host, and said unto him, 'Take care 
of him; and ,-;hcitsoever thou spendest more, when I come again, I 
will repay thee'. 1-/hich nou of these three, thinkest thou, was 
nei chbour unto him tho.t fell among the thieves?" And he said, 
"He that shC'\·,ed mercy on him". Then said Jesus unto him, "Go, 
and do thou likewise". 

The Go snel According to Luke 10 : 25-37 
The-Reader's Bible (1951 p.99) 
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APPEJrnix C 

Summa.r-.1 StE1.tements Used in the Decision­
I.1c1.kinc for Compiling Table IV 

Icterid<1.e - ?uph~ c;yanoceph~i.lus 

II••• in 
in one, 
fecdinc 

:c.ome species the male ma.y assist in the feeding and 
Drm-,er' s Illackbird, ha.s been observed systematically 
the younr, in tv.ro Rdj2.cent nests" (Bent, 1958, p.374). 

2. Ace.nthi si tti d2e - Acanthi si tt2. chlo ri s 

"Accordint3" to 1,:.F. Soper the young of the first brood some­
times c1.ssi st in feeding second, and Soper' s observa.tions 
shoN thnt this species is frecruc.mtly polygrunous. 11 (Falla, 
Sibson Dnd Turbott, 1966, p.192) 

3. Sylviiclac - 1-'.ohoua. <'.lbicilla 

"Quartets combining- to incuba.te and feed young were noted by 
Guthrie-Smith in his investigation of the breeding habits 
of this species on Little Barrier Island and in Hawke's Bay; 
he was doubtful vhether these comprised tFo pairs, or a male 
and three fem2.les, but according to Soper' s recent obser­
vations the mc>le Yellouhea.d (see belo\·1) is commonly poly­
gamous. It seems likely the.t the latter explanation is the 
correct one. Guthrie-Smith found four adults present at a 
majority of the nests exemined, but at some there wc1-s only 
a single p0.ir. 11 (Fa.lla, Sib son and Turbott, 1966, p. 209) 

4. Sylviidc>.e - J~ohou0. ochrocepha.la 

5. 

"Soper hRs shol-m that polygamy is of regular occurrence in 
this species. He wa.s able to observe the breeding cycle 
closely a.t five nests and found that three birds (a ma.le 
and two fema.les) ,-1ere associc1,ted at two of the nests, the 
fema.les being of different c1.ges 2,na_ thus distinguishable 
by the degree of shading on the nape. The number of eggs 
in these nests wa.s three or four, the same as in nests with 
one femc1.le; both femc1,les sha,red the work of incubation." 
(Falla, Sibson and Turbett, 1966, p.210) 

l!eosi ttidc>.e - Feosi ttr,, pilea.ta 
11 sever2-.l individuc1.ls (as me~y c1.s eight have been seen) may 
assist in nest building and in feeding the young, but 
norma.lly only one fema.le la,ys in a nest •. In one ca.se 
noted tvIO fema,les used the same nest, laying a tota,l of 
seven eggs in it, and both birds sat together, side by 
side. 11 (Hindwood, 1966, p.84) 



6. lfoosi ttidc10 - I'.00:::;i ttn, chr;ysoptera 

7. 

"They are 211-:oys in grouns f • t • ht b" d d _ , o six o eig ir s a.n 
more thr-n t,:o bi· r·a.1 ~ have b + -"' d - een Seen uO i00 young in 
the nest." (1''irth, 1969, p.378) 

C2.r:1ne-r.h~ f,j_dee - F'tr>ropo clo eve., m"xi· ~ ~ , ,, •' ! Cv ffic3, 

"It m2y be seen singly or in p1:1,irs, but more often in 
small p.:1,rtics of up to six or so birds, sometimes more, 
at r.1ost seasons. ~ven Hhen breeding, sever,J.l birds may 
a,ssocie.te. In one in:citance three a.dults were seen to 
bring food to the s2me nestlings. In another cci,se, two 
nests, both contnining young birds, ,Tere seen on the same 
branch Hithin 3 feet of each other, and five adults were 
tending the chicks. 

The Ground Cuckoo-Shrike is rm aberro,nt member of its 
eroup, Hith snecialized feeding ha.bits and some unusual 
nesting and so ci o,l practices. Frequently three or four 
of the birds ,-rill perch close together on a limb, with 
fee.thers fluffed out, r.1co.nwhile indule;i.ng in mutual 
preeninc." (Hindwood, 1966, P• 58) 

8. Ne.lurine.e - 1-:Rlurus mele.notis 

"A male c1nd two feme,les were seen feeding the same 
nedlincs, while an immature me.le of the party kept the 
nest clean." (Hindwood, 1966, p.82) 

9. Gre.llinic.a.e - Struthidea cinerea 

" •• ; it is almost certain tha.t several birds help to 
build the nest, Hhile from the number of eggs found 
there more thc1n one hen seer.1s to use it to ley her 
eges in." (Gould and Rutgers, 1967, p.294) 

10. Artar.iidRe - Artamus insi Q1.i s 

"They hunt in flocks, nest in 
other in rea.ring the young." 
p.245) 

colonies a.nd assist each 
(Gould and Rutgers, 1970, 

175. 



APPSHIHX D 

S8RSNDIPITOUS FINDINGS 

Hhile ,-:o rking over the data. in Chapter VI a.n unexpected sex 

di stri but ion ca.me to 11.· 0·l:1t. Th 1 o e evo utionist's problem in 

handling sex ratios has several times been connected to dis-

cussions in the li terc1.ture on the po ssi bili ties for altruism to 

be genetically fixed in populntions (Ka.lmus, 1969). The sex 

ratio is derived by dividing the total number of males by the 

tota.l number of both sexes found within any g1.·ven 1 t· popu a. 1.on. 

'l'he case for sexuc1.l reproduction being an overa.11 a.dvantage is 

made by i-'illiams 2-nd l,'.itton (1973). Uneven sex ratios can be 

the result of severa.l fc1.ctors, in either or both parents. For 

example, in humG.11.s blood group 'B' mothers tend to have high sex 

ratios (more males than females) among their 'B' offspring, 

whereas blood group 'A' mothers have lo~ sex ratios among the{r 

'A' offspring. One expl Pnation po stule.tes selective elimination 

of fetuses based on kno,m immunological phenomena regarding the 

passage of antibodies through the placenta.. It has also been 

postulated th2.t differential vi.ability and motility of sperm may 

account for different sex ratios. The selective agents suggested 

have to do with various pH concentrations in the venous blood, 

arteri e,l blood and along the entrance to the cervix. Lower pH 

levels increase the likelihood of the more mobile Y cell sperm 

to survive and impregna,te ( Osler, 1971; Weir, 1966). In fa.rm 

livestock, siQ,ificant deviations in sex ra.tios may occur within 

the same species when different breeds, strains, or families are 

considered: "Jersey cattle avera.ged 52% ma.las at birth, 

1 mo st breeds of sheep show an excess of females." Guernseys 445.,; 

(Weir, 1966, p.421). 
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However, 8. stu-4" by Fa • 
'¾.) ,c.pier a.nd J.'ullaney (197 4) found no 

evidence that breed or strain of sheep affects sex ratio ( see 

Table XXXIV). Po SGi bly thoi r t dy s u was too limited in scope 

(only two breeds comp a.red). 

Toble XXXIV 

Totnl number 

Sex ratio of 

EXPERD'.-Sl!T 

Sex 
c1nd 
and 

ratio c1.nd Lamb numbers in 
Co rrieda.le sheep. (After 
J."ull a.ney 197 4) 

Merino 
Napier 

At Birth 

Jl!erino Corriedale 

of lambs 7840 4122 

all lambs • 513 . 500 

Both Breeds 

11962 

. 508 

177. 

The hypothesis here stated tha,t a difference in sex ratios 

exists between Romney and hybrid Border Leicester x Romney lines of 

sheep cind their backcro sses. 

Subjects 2nd Procedure 

The flocks from which the imprinting. study drew its sample, 

i.e. 7,670 male cind femole lambs, formed the experimental group. 

Sex was established from birth rather than weaning records. As 

the va.rious crosses were raised more or less at the same time 

during 1959-1967, they form their own controls against such random 

variables as wec1.ther, cha.nge of personnel and food supply. Each 

of the six genetic groups was compared with the group immediately 

following using a. chi squa,re test and Yates correction for con­

tinuity. The first two control groups were then combined, the 

strc1.ight crosses of the F1 and F 2 generations were combined and 

th 11 d r.i d F4 genera.tions, both of which used backcro ssed 
e so-ca e i3 an 



rams from the F1 croup, were combined. These three groups were 

all:-0 chi squc1.ro tasted using Yates correction for continuity. 

Discussion 

"Frequently hybrids :.;,.how anomalous sex ratios; an excess 

of females is commonly encountered when parents belong to 

different species" (Heir, 1966, p. 421). The significant 

results (see T2.ble XXXV) obtained suggest that for some reason as 

yet unknown backcro ssing may counteract the swing in sex .ratio 

favouring fern2.les over males. This finding, while somewhat at 

a ta.ncent to the ma.in line of investication, was considered worth 

recording for future reference. 
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Table XXYY. x2 Analyses of Sex Ratios in Consecutive Genetic 
Crossings of Sheep 

Parents Offspring 

Male Sex Female 
ratio 

Romney experimental flock 590 • 506 577 
X2= .9089 

693 • h86 
df=1, n. s . 

Romney control flock 733 
X2= .5953 

F1 df=1, n.s. 
Border Leicester x Ronmey 604 -~-70 680 

2 X = .0009 
Ewe(F1) F2 Ram(F 1) df=1, n.s. 

(BLxR) x (BLxR) 808 .470 910 2 X =9.5703 
Ewe(F2) F3 Ram(F 1) df=1, p.<01 

[( BLxR) x(BLxR)J x (BLxR) 746 .526 671 2 X = .6685 
Ewe(F3) F4 Ram(F1) df=1, n. s . 

lli..BL.xR) x ( BLxR TI x( BL.xR J] x ( BLxR) 333 • 506 325 

Total Flock 3774 .492 3896 

) 
) 

~ 

) 

l 
) 
) 

) 

l 

2 X =2.8908 
df=1, n.s. 
(p < .10) 

x2=10.3962 I 
df=1 
p < .01 

!-' 
--J 
'-0 
• 
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Appendix E Herd 1 NumlJel' of Grooming Interactions 

Tin:ie 
12 of day Feb. 13 Feb. 1L+ Peb. 15 Feb. 16 Feb. rrotal 

' 

0700-0759 3 5 0 0 3 11 0800--0859 0 29 
0900--0959 

0 0 10 34 
7 0 16 10 17 50 

1000-1059 4 9 5 4 6 28 
1100-11 59 3 3 3 3 4 16 
1200-1259 4 3 7 1 1 16 
1300-1359 4 1 8 1 12 26 
1400-1459 0 1 1 • 14 7 23 
1500-1629,:,: 0 0 0 0 0 0 
1630-1729 0 0 0 1 0 1 
1730--1829 7 23 8 8 11 57 
1830-1929 4 9 2 14 28 57 

Total 36 78 50 56 99 320 

* Milking time 

Appendix F Herd 2 Number of Grooming Interactions 

Time 12 Feb. 13 Feb. 14 Feb. 15 Feb. 16 Feb. Total 
of day 

0700-0759 0 2 1 4 10 17 
0800-0859 0 0 1 0 3 4 
0900-0959 0 0 1 0 1 2 

1000-1059 2 0 2 0 1 5 
1100-1159 4 1 4 3 7 19 
1200-1259 1 4 1 6 0 12 

1300-1359 1 3 0 10 1 15 

1400-1459 4 1 4 1 0 10 

1500-1629,:c 1 3 3 6 14 27 

1630-1729 3 0 6 5 6 20 

1730-1829 10 0 5 1 7 23 

1830-1929 5· 6 8 16 7 42 

Total 31 20 36 52 57 196 

* This time division was used to conform with 
the period occupied by milking in Appendix E 



Appendix G Herd 1 Grooming Seconds 

Time 12 of day Feb. 13 Feb. 14 Feb. 15 Feb. 16 Febo 

0700 0759 65 675 6 0 105 
0800-0859 0 2,930 0 
0900-0959 1,460 

0 2,400 
0 2,725 

1000-1059 225 
1,400 1,820 

1100-1159 
1,030 685 715 795 

100 145 170 415 905 
1200-1259 145 290 875 240 330 
1300-1359 1 , 1-19 5 
1400-1459 

495 810 50 2,800 
0 40 110 2,175 2,120 

1500-1629'-' 0 0 
1630-1729 

5 0 0 
0 0 0 10 0 

1730-1829 1,035 2,510 440 485 1,445 
1830-1929 585 945 190 1,375 3,120 

Total 5,110 9,060 6,010 6,865 15,8ho 

~• Milking time 

Appendix H Herd 2 Grooming Seconds 

Time 12 Feb. 13 Feb. 14 Feb. 15 Feb. 16 Feb. 
of day 

0700-0759 0 10 50 935 1,270 
0800-0859 0 0 40 0 40 
0900-0959 0 0 15 0 85 
1000-1059 55 0 70 0 10 

1100-1159 65 5 210 495 445 
1200-1259 35 290 170 405 0 

1300-1359 155 105 0 1,295 45 

1400-1459 305 345 150 10 0 

1500-1629"" 475 655 345 570 2,205 

1630-1729 390 0 545 345 425 

1730-1829 860 0 605 40 625 

1830-1929 105 690 810 1,400 555 

Total 2,445. 2,100 3,010 5,495 5,705 

*This time division was used to conform 
with the period occupied by milking in 
Appendix G 
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Total 

845 
5,330 
7,~05 
3,~-50 
1,735 
1,880 
5,650 
4,445 

5 
10 

5,915 
6,215 

42,885 

Total 

2,265 
80 

100 
135 

1,220 
' 900 

1,600 
810 

4,250 
1,705 
2,130 
3,560 

18,755 
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Days of Observation 

Gra.ph showing results of reinforcement 
schedules on milking order. 
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Ear 
Tag 
No. 

APEINDIX J 

Ecrd 1 Distr1bution of' Choices Over the 
Varj_ous Af~e Groups f'or t1+ Age G1~oup (excluding 

interactions occurring within twin pairs) 

No. of' Cows Seconds 

Sarne A[!,e Younger Youngest Same Age Younger Youngest 
Group GPoup Group Group Group Gi-•oup 

4117 5 2 1 780 270 125 
4118 2 0 0 135 0 0 

861 6 3 3 905 785 190 
862 8 4 3 2,180 475 65 
921 3 0 0 160 0 0 
922 2 2 0 200 30 0 
937 0 0 0 0 0 0 
938 1 0 0 10 0 0 
989 7 2 0 920 520 0 
990 4 2 0 430 315 0 
017 6 0 0 360 0 0 
018 5 1 2 235 70 60 
021 0 2 0 0 115 0 
022 2 0 0 35 0 0 
029 0 0 0 0 0 0 
030 0 0 0 0 -o 0 
031 6 2 0 330 310 0 
032 4 1 1 455 340 10 
103 0 0 0 0 0 0 
104 0 0 0 0 0 0 
105 2 0 0 20 0 0 
106 0 0 0 0 0 0 
107 3 1 1 280 15 65 
108 4 2 0 575 185 0 
109 2 0 0 10 0 0 

0 270 60 0 110 3 1 
0 150 0 0 111 2 0 

1 0 0 15 0 0 112 
3 500 410 535 115 6 6 
4 335 80 625 116 4 1 

0 0 150 0 0 117 1 
60 0 0 118 1 0 0 

0 0 0 123 0 0 0 
0 0 0 0 0 124 0 

110 1,040 35 4 2 127 3 
485 830 20 128 4 3 1 

105 1,955 5 133* 11 1 1 

Total 108 40 22 12,050 5,855 1,835 

* Single 



Ear 
Tag 
No. 

201 
202 
203 
204 
205 
206 
207::.</ 
211/ 
212/ 
213 
214 
215 
216 
221/ 
222/ 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233/ 
234/ 
235 
236 
237 
238 
2391 
240/ 
259 
260 

Total 

APPENDIX J ( contd) 

Herd 1 Distribution of Choices Over 
the Various Age Groups for 3 Year Olds 

No. of Cows Seconds 

Same Age Older Younger Same Age Older 
Group Group Group Group Group 

5 4 1 440 530 
4 10 2 330 580 
2 0 3 30 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 1 0 0 15 
0 2 0 0 105 
0 0 0 0 0 

1 1 1 70 95 
1 0 0 20 0 
0 0 0 0 0 
0 0 0 0 0 

0 0 0 0 0 

1 1 3 90 30 
0 1 0 0 5 
0 0 1 0 0 

1 1 0 20 165 

0 0 0 0 0 

3 6 2 590 750 

3 2 1 115 210 

0 0 0 0 0 

0 1 0 0 40 

0 0 0 0 0 

0 1 0 0 70 

3 5 2 190 210 

6 4 3 155 295 

1 1 0 15 85 

1 0 0 180 0 

3 0 0 195 0 

1 2 0 155 155 

0 0 0 0 0 
0 0 15 

0 2 
85 30 

2 1 1 

0 1 0 0 65 

38 47 20 2,680 3,450 

* Single 
.f Nose rings 

300's 

20 
180 
175 

0 
0 
0 
0 
0 
0 

10 
0 
0 
0 
0 

120 
0 

30 
0 
0 

310 
15 

0 
0 
0 
0 

60 
225 

0 
0 
0 
0 
0 
0 

65 
0 

1,180 



Eal' No. 

Tag 
No. S o.n1c 

Age 
Group 

301,' 1 
302,' 1 
303 0 
304 0 
305 6 
306 1 
307 11 
308 8 
309 0 
310 0 
311 1 
312 0 
313,:. 0 
315 0 
316 0 
317 0 
318 0 
319/ 0 
320,' 0 
321 0 
322 0 
323/ 0 
324/ 2 
325 0 
326 0 
328':C 0 
329 1 
330 0 
331 0 
332 2 
391/ 1 
392/ 1 

Total 36 

APP1~DIX J (contd.) 

Herd 1 Distribution of Choices Over 
the Various Age Groups for 2 Year Olds 

of' Cmvs Seconds 

Older Oldest Same Older 
Age Age Age Age 
Group Group Group Group 

2 0 55 100 
0 1 35 0 
0 0 0 0 
1 0 0 30 
1 3 135 15 
3 2 25 90 
4 2 2,065 945 
3 3 1,330 185 
0 0 0 0 
0 0 0 0 
1 ·O 20 55 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
1 1 0 30 
0 0 0 0 

0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 

0 0 285 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

1 0 15 240 
0 0 0 0 
0 0 0 2 

115 0 0 0 
230 105 1 0 
160 0 0 0 

18 14 4,470 1,795 

* Singles 
/ Nose rings 

Oldest 
Age 
Group 

0 
25 

0 
0 

145 
155 
240 
160 

0 
0 
0 
0 
0 
0 
0 

60 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

20 
0 
0 
0 

805 



APPENDIX K 

Herd 1 Proportions and Amounts 
of' Grooming to Receiving (excluding 

interactions occurring within twin pairs) 

Cow Ear 
Groomed/Received 

Age 
Tag No. ( 1973) 

No. Cows Seconds 

4117 11 8/10 1175/2240 
4118 11 2/ 5 135/ 340 

' ' 861 7 12/ 2 1880/ 270 •• 
' ' 862 7 15/ 7 2720/ 990 •• 

921 6 3/ 4 160/ 440 
922 6 4/ 3 230/ 335 
937 6 o/ 1 o/ 60 
938 6 1/ 0 10/ 0 

' ' 989 6 9// 4 1440/ 245 • • I 990 6 6 2 745/ 45 • 

' 017 5 6/ 3 360/ 125 • 
' 018 5 8/ 3 365/ 100 
• 

±± 021 5 2/ 9 115/1000 
; 022 5 -2/ 6 35/ 430 
± 029 5 o/ 4 0/ 415 

030 5 o/ 3 o/ 105 
031 5 8/ 8 640/ 550 
032 5 6/ 8 805/ 750 

± 103 4 o/ 4 0/ 700 
104 4 o/ 1 o/ 180 
105 4 2/ 5 20/ 240 
106 4 o/ 5 o/ 265 
107 4 5/ 2 360/ 565 

' 108 4 6/ 2 760/ 275 
• 2/ 7 10/1020 

:i;; 109 4 
110 4 4// 7 335// 755 
111 4 2 3 150 145 
112 4 1/ 6 15/ 230 

115 4 15/ 8 - 1445/ 190 
116 4 9// 7 1040/ 420 

117 4 1 5 230/ 450 

118 4 1/ 2 60/ 300 

* 123 4 o/ 7 o/ 535 
o/ 8 O/ L~45 

* 124 4 9/ 4 1185/ 225 
t I 127 4 1335/ 145 •• 8/ 1 I I 128 4 2065/ 790 • • 13/ 3 t! 133* 4 

cont. next page 
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Appendix K cont. 

Cow Ear Age Groomed/Received 
Tag No$ ( 1973) 

No. Cows Seconds 

t t 201 • • 3 10/ 2 990/ 100 I t 202 3 • • 16/ 1 1090/ 55 203 3 5/ 4 205/1000 204 3 o/ 1 o/ 130 205 3 o/ o 0/ 0 206 3 o/ o o/ o ± 207=:: 3 1/ 5 15/ 530 ± 211 3 2/ 4 105/ 460 
;i; 212 3 o/ 4 o/ 405 213 3 3/ 2 175/ 240 

214 3 1/ 2 20/ 75 
215 3 o/ 2 o/ 180 
216 3 o/ o 0/ 0 

± 221 3 o/ 4 0/ 380 
222 3 5/ 0 240/ O 
223 3 1/ 0 5/ O 
224 3 1/ 3 30/ 230 

:E 225 3 2/ 4 185/ 500 
226 3 o/ 2 o/ Bo 
227 3 11/ 8 1650/ 580 
228 3 6/11 340/ 835 
229 3 o/ 2 0/ 30 
230 3 1/ 2 40/ 40 
231 3 o/ 3 0/ 625 
232 3 1/ 5 70/ 215 
233 3 10/ 3 460/ 275 

t 234 3 13/ 3 675/ 90 • 
235 3 2/ 1 100/ 40 
236 3 1/ 0 180/ O 
237 3 3/ 3 195/ 250 
238 3 3/ O 310/ O 

~ 239 3 ol 4 o/ 785 
240 3 2/ 3 15/ 710 
259 3 4/ 5 180/ 545 
260 3 1/ 3 65/ 940 

301 2 3// 3 135/ 295 
~ 302 2 2 5 60/ 415 

303 2 0/ 1 o/ 150 
304 2 1/ 2 30/ 40 
305 2 10/ 0 205/ 0 
306 2 6/ 2 270/ 165 

cont. next page 
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Appendix K cont. 

-
Groomed/Received 

Cow 3a1• Age 
Tag Ho. ( 1973) No. Cows Seconds 

' ' •• 
' ' •• 

' • 

' ' •• 

± 

;i; 

; 
;i;. 
; 
± 

307 2 17/ O 
308 

3250/ 0 
2 14/ 1 1675/ 125 

309 2 
310 2 

0/ 2 o/ 165 

311 2 
0/ 3 0/ 195 

312 2 
2/ 4 75/ 495 

31 y, 2 
0/ 1 o/ o 

315 2 
o/ 2 o/ 310 

316 2 
0/ 3 o/ 750 
O/ 2 o/ 345 

317 2 2/ 2 90/ 130 
318 2 o/ 5 o/ 100 
319 2 o/ 4 o/ 460 
320 2 0/ 1 o/ 15 
321 2 o/ 1 o/ 50 
322 2 o/ o o/ o 
323 2 o/ 4 o/ 125 
324 2 2/ 1· 285/ 100 
325 2 o/ 2 o/ 115 
326 2 o/ 3 o/ 70 
328* 2 o/ 5 o/ 140 
329 2 2/ 5 255/1215 
330 2 O/ 5 o/ 535 
331 2 2/ 5 20/ 555 
332 2 2/ 4 115/ 370 
391 2 2/ 2 335/ 170 
392 2 1/ 0 160/ O 

Altruists - gave at least 330 seconds in interactions 
with at least four cows and received back less than ½ 
from less than½ of the cows 

These cows gave at least 900 seconds to at least 
seven cows and were therefore one or more standard 
deviations from the mean 

Egoists - received at least 330 seconds in inter­
actions with at least four cows and gave back less 
than½ to less than½ of the cows 

These cows received at least 675 seconds from at 
least six cows and were therefore one or more 
standard deviations from the mean 

Singles 



Ear 
Tag No. 

401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
Li 11 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
437 
438 
441 
442 
497 
498 

APPENDIX L 

Herd 2 Proportions and Arr1ounts 
of Grooming to Receiving 

Groomed/Received 

No. Cows Seconds 

0/Li 0/220 
3/3 85/ 35 
1/4 65/115 
6/4 315/215 
4/1 260/ 65 
2/2 90/140 
7/1 315/ 95 
6/1 590/ 40 
2/3 20/ 90 
5//5 135/230 
1 5 5/310 
0/2 0/ 45 
5/1 540/ 0 
9//5 625/265 
2 3 15/360 
2/5 125/890 
2/5 30/365 
1/5 35/250 
6/9 755/560 
3/5 70/395 
1/5 175/285 
0/1 o/ Bo 
3/2 275/ 75 
1/1 50/ 70 
3/3 230/ 95 
1/1 60/125 
5/0 395/ 0 
4/3 230/ 50 
1/1 15/ 10 
0/1 o/ 50 
3/2 160/410 
4/3 215/270 
3//4 240/165 
5 1 275/ 60 
2/1 130/ 10 
8/3 1035/ 65 
0/3 0/210 
1/5 10/895 
2/1 70/ 10 
1/1 15/ 40 



No. 

(J_i117 
(4118 
( 861 
( 862 
( 017 
( 018 

( 021 
( 022 

t 029 
030 

~ 031 
032 

? 
105 
106 

( 109 
( 110 

t 123 
124 

~ 201 
202 

t 203 
204 

~ 213 
214 

( 227 
( 228 
I 237 ( 238 
( 303 
( 304 
( 313 
( 314 

~ 331 
332 

( 401 
( 402 

~ 323 
324 

Age 
( 1974) 

12 
12 

8 
8 

6 
6 

6 
6 
6 
6 

6 
6 

5 
5 

5 
5 

5 
5 

4 
4 

4 
4 
4 
4 

4 
4 

4 
4 

3 
3 

3 
3 

3 
3 
2 
2 

3 
3 
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APPENDIX M 

Dairy I Culling Criteria 
for the 1974 season 

Breed Reason for Disposal 

J (Large difference in milk 
J production. 
J (Large difference in due 
J calving date. 
J Empty (not pregnant). 
J Twin empty. 
F Empty. 
F Twin empty. 
J (Large difference in milk 
J production. 

JxF (Large difference in milk 
JxF p1•oduction. 

J 
~
Large difference in due 

J calving date. Also poor 
producers. 

J ?Large difference in milk pro-

J duction possibly due to 
(mastitis. 

J Twin empty. 
J Empty. 

3/4F Twin empty. 
3/LtF Empty. 

JxA Empty. 
JxA Twin empty. 

J Twin empty. 
J Empty (Acute Me tri tis"'~). 

J Empty. 
J Twin empty. 

J (Large difference in due 
J calving date. 

AxJ (Large difference in milk 
AxJ production and calving date. 

J Empty. 
been pregnant). J Empty (never 

J Empty. 
J Twin empty. 

JxF Twin empty. 
JxF Empty. 

J (Low milk 
J production. 

* Inflammation of uterus 



No. 959 
6 years 
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APPENDIX N 

Sample Page From Collation Notebooks 

Jersey 
Medium coat colour 

Red Collar 
328 kilos 

Initiated Grooming Received Grooming 

Date No. Min. Sec. Date No. Min. Sec. 

29.1.74 123 55 1 o. 2. 71-t 990 05 
10.2.74 990 10 11.2.74 201 50 

~-------~--------------------------------------------------
13.2.74 017 
13. 2. 74 032 4 
13.2.74 228 3 
14.2.74 922 
15. 2. 7L~ 203 5 
15.2.74 921 3 
15.2.74 031 
15.2.74 862 4 

30 13.2. 74 228 1 
00 15. 2. 74 921 
25 15. 2. 74 862 2 
45 
15 
50 
30 
50 

Intensive observation period 
(12-16 February) begins 

00 
15 
00 



APPENDIX O 

Summary Statistics of Dairy Herds 

Herd 1 (104 cows) 
Variable 

Age (years) 

Milking order 

Average milk 
weight (kilos)* 

Average body 
weight (kilos) 

Gave to N"o. of 
non-twin others 

Received from No. 

Low 

2 

1. 4 

28. 71 

253.79 

0 

of non-twin others O 

Seconds given to 
non-twin others 0 

Seconds received 
from non-twin 
others 

Seconds given 
to twin 

Seconds received 
from twin 

0 

0 

0 

High Average 

11 3.43 
103.2 53.08 

101.97 59.53 

482.29 349.46 

17 

11 

3250 

2240 

4090 

3.30 

329 

329 

439 

h090 4~q 

Herd 2 (40 heif'ers) 

Variable Low 

Average body 
weight (kilos) 

Gave to No. of 
non-twin others 

Received from No. 

214.40 

0 

of non-twin others 0 

Seconds given to 
non-twin others 0 

Seconds received 
from non-twin 

.others 

Seconds given to 
twin 

Seconds received 
from twin 

0 

0 

0 

High Average 

382;.10 290.28 

9 

9 

1035 

895 

1390 

1390 

2.88 

2.85 

190 

192 

281 

281 

Standard 
Deviation 

1. 64 
27.10 

13. 81 

47 

4.33 

2.43 

596 

342 

599 

Standard 
Deviation 

39.74 

2.32 

1.93 

235 

211 

345 

345 

* Average per week over the observational period 

192. 



Breed 
No. 

-
-
0 

2 

4 

6 

7 

8 

APPB.'NDIU 

Herd Breed Composition According 
to Dairy I Records 

Breed Composition Herd 1 
(cows) 

Ayrshire x Jerseys 2 

(AxJ) X J 2 

Jerseys 58 

(JxP) X J 0 

Jersey x Friesians 32 

(JxF) X F 6 

(JxF) X F x F 1 

Friesians 3 

Total 104 

193. 

Herd 2 
( heifers) 

0 

0 

8 

2 

18 

4 

0 

8 

40 



Gave 
No. Cows 

Gave 
Seconds 

Gave 
Twin* 

Received 
Twin* 

Received 
No. Cows 

Received 
Seconds 

Appendix Q 

Gave 
No. of CovJS 

X 

.967 

. 289 

.154 

.. 183 

.182 

Herd 1 (104 cows) Intercorrelations between Giving 
and Receiving, the Dependent Variables 

Gave Gave Received Received Received 
Seconds Twin* Twin'' No. Cows Seconds 

. 967 . 289 .154 .183 .182 

X • 315 .175 .152 . 161 

• 315 X • 659 -.120 -.138 

.175 . 659 X -.092 -.198 

.152 -.120 -.092 X • 777 

.161 -.138 -.198 • 777 X 

* 100 cows four singles removed. 

I 

..., 
\.0 
..,:,. 
• 



Appendix Q (contd) Herd 2 (40 heifers) Intercorrelations between Giving 
and Receiving, the Dependent Variables 

Gave Gave Gave Received Received Received 
No. Cows Seconds Twin Tvvin No. Cows Seconds 

Gave 
No. Cows X . 884 . 293 . 1 1 1 . 044 • 036 

Gave Seconds • 884 X .309 .079 -.060 -.145 

Gave 
Twin . 293 • 309 X . 446 -.087 -.134 

Received 
Twin .111 . 079 .446 X -.156 -.170 

Received 
No. Cows .044 -.060 -.087 -.156 X .809 

Received 
Seconds .036 -.145 -.134 -.170 .809 X 

,_, 
\..0 
\J1 
• 



APPsrrnrx R 

GS1ERAL CONSID"SRATIONS INVCLV~D IN DATA 
COLL8CTION AND ANALYSIS 

The motto ds and techniques used for collecting and a.nalyzing 

the data presented in the various chapters of this thesis were 

felt to be i:,t andard procedures for i:,uch research. For a while it 

wa.s imagined in Chap,ter V tb .,t 1.· n o rd t 1 th d t .~. er o ana yze e a. a 

obte.ined about passeriformes rega.rding the number of primary care-

tRkers the Fisher test (Siegel, 1956) might be the most suitable 

test, as the da.ta a.t first glance seemed nonparametric in chara.cter, 

i.e. one recorded instance of helping versus more than one recorded 

instance times small versus la.rge clutch sizes. It was thought 

tha.t an unusuc1.l case of a.l truism or helping behaviour in a species 

would be recorded wherea.s usual or rela.tively common observations 

in another snecies would receive an attenua.ted scoring. However, 

upon further consider2.tion it was rea.soned that the point bi serial 

correla.tion (r b") (Ferguson, 1971) would more closely fit the 
p l. 

d.emcinds of the research design, insomuch as clutch size could 

reasonably be considered a continuous norma.lly distributed variable 

whereas one instc>..nce or more them one instance of altruism was 

clearly best described as a dichotomous variable. 

Also, r b" is readily convertible to the more generally ue:ed 
p l. 

rpbi ✓i N 2 However, it mey be 
t by the formula t = r b" 2 

. con-
p l. 

sidered that the dichotomous variables are in fact continuous end 

normal in distribution, and that the biserial correlation ra.ther 

than point bir.eric>.l would more clearly illustrate the relationship 

between the independent and dependent variables. As bi serie,l 

correla.tions tend to be lc1.rger than point biserial correlations, 



it was felt wiser to err on the conservc::1.t1· ve side and slightly 

increa.se chances of a. Type II error. 

An cxar!1in2.tion into the sui tubi li ty of the Fi st~er test 

founcl that a.n e.ppa.rently rc1ther normal procedure a.sks the 

rosea.rcher to indulee in a. game of chnnce throu~h the use of 

Tocher' s modification. I 

After going through the various compu-

tations, the researcher is supposed 11 ••• to go to a table of 

random numbers and et ra.nd.om draw a number between O and 1. If 

this ra.Y1c.om number is smc1,ll er than our ra.tio (derived from the 

Fi slier test) above, we reject I-I • If it is larger, we ca.nnot 
0 

reject H0 • 11 (Siegel, 1956, p. 103). 

Surely it would be advisable in the above case to sta.te the 

likelihood of dra.wing a random number smaller than the above 

ratios rather then in fact carrying out the "da.rt game" 

suggested. 

Systematic observations of beha.viour were used for the data 

collection in Chapters III and VI. The pheasant population at 

tho Hillda.le game farm and the cows studied at the Ruakura 

Anima.l Research Centre both have the disadvantage of being 

ca.pti ve populations with a.11 that that entails with rega.rd to 

the ontogeny of behaviour patterns when generalized to greater 

populations of organisms living in their natura.l state. The 

d t g ho •--ever, outweighed the disadvantages for this a, van a. es, ... 

thesis. This is due to: 

1. Accessibility. 

2. Records which have been kept regarding birth, 

genetic strains, feeding, etc. 

3. The cows studied were identica.l twina which 

allowed several refinements of hypotheses about 

L 



the relationship to "others". 

4. The altruism studied discussed the usefulness 

of the definitions of a,ltruism aJ1d th "b e poss1 -

ili ties for A,l truism to exist or not exist. 

A re-m1c1.lysis of existine; informn.tion was used in Clrn.pters 

V and VI. Thi E"- re-P-nalysi s was considered pa.rticularly apt in 

Chapter VI a,s it wc1s felt that it increased the objectivity 

and reli2.bili ty of the ini tia,l observations a.s distinct from 

the hypothesGs croe:ing out of the literature subsequent to the 

data collection. In both Chc1,pters V and VI if this method had 

not been used it Fould have taken several years just to set up 

the experiment a.na. to collect first hand data. This made it 

possible in Chapter VI to draw upon nea.rly twenty years of 

careful data collection, which is one of' the mc1,in reasons f'or 

such careful work at Ruakura. And in Chapter V it was possible 

to draw on more than fifty years of ornithological record 

keeping. 

Non-parametric tests were applied to the data in Chapters 

III V VI d VII Additional P .. a,rametric tests used were the , , an • 

Pearson product moment correla;tion {n Chapter V and the point 

biserial correlation in Chapters V and VII. 

198. 
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