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PREFACE

THE aim of 1his eysay i to pregent 2 particular chapter

of Animal Sociology, in accordance with the most
recent results of rescarch in roclogy and the paycholagy of

imals, Animnal Sociology hes an imp bead

upor, Himan Sociology ; for much that from an isolated
standpoint seems to us pursly human preves, in the Llght
of animal and comparative sociology, to be typical of gronp
peychology in general.

The subject i divided into Spatial and General Anlmal
Sociology. So far as I am awafs, a comprdsmive survey
of the latter iy here attempted foc the first time. In the
special section, also, I believa that I frequectly procmsd
along new line. To the Anal chapter Human Sociology
carded from & bislogica! 3o ives such dis-
custion as the precent state of compertive socinlogy
Permits.

F. A






SOCIAL LIFE IN THE ANIMAL
WORLD

I INTRODUCTION

Anima! Sociology, or the study of the sceial life of animals,
hat already occupied the attention of 4 number of writers.
Exginas was the fimt to write a comprehensive treatise on
thit enbject ; others followed him, emong them Deoflein,
Ziegler, and Deegener. One portion of the field bas been
grartioylatly well surveyed, that, namely, which containg the
so-called stateforming insects (bees, ants, termites, etc.),
and excellent momograpus have been written about them
by Buttel-Reepen, Escherich, Forel, Wheeler, and others.
But the sattered details of ont knowledge of the sodial life
of other enimals have been much less carefully collated
Here, then, there is 2 gap to be filled.

Animal sociology bas ap important bearing on buman
sociology. As I bave already mentioned in the preface, mmch
that seems to us purdy buman, in the light of animal
sociology comes to be recoguized as typical of social
psychology in general.  The present treatise, however, isin
no way concerned to show in how far moch that we would cali
huwuan is likewise found in animals, ncr bow much thet we
would cal'! animai ocoars in the behaviow of o
{" Animal ¥ ax wed here and later bas, peedlesn to my,
no derogatory implcations) Nevertheless, cne of the
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teations of this emay is to shtw i whet respects the social
1w of men difters from, end in what respects it resembles,
that of animals, Compmrisan of the two will then enable
w to divcover sme of the Tmsic instincts and impulses
wpon which the whele edifice of buman society is reared.
Researches such a5 these will form the task of o comparative
swcivkogy of the future, and it is one of the main objects
of this work to collect the building stones for such a science.

A distinction can be drawn between special and general
anima] sociology. The former is conterned with the diferent
types of social unit, such a3 the herd, marriage, the family,
and s on, whils the task of the latter is to stedy thoss
gensral Fenttires which appear whemever any association &
formed, such as the establishment of a social scale, mutual

3 ling, mutual ass: eto.

Whik going through the literature of zo0logy from this
particolar point of view, [ realized how defective in many
ways our knewledge still remains. It is true that the subject
itself frequently ofiers very great difficulties. Lying in wait
for chances of observing the social life of the untamed
denizens of the woods, or the fish in the mountain streqm,
Tequires much time and an ongrodging devotion to truth.
Numperous mvestigators have undertaken such tasks; but
much remains to be done, and wll these wha come inte
contact with animals : farmers, exph T kecpers,
and every animal lover, can lend valuable wid provided their
obeervations are jodiciously made.

For my foesent [rarp I have end, d to pay
special attention to all the most recent literaturs bearing
upon the subject. In wdditiom, Brehm's work on the Life
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of Awimals was, naturaily, a zich mine of infermgtion: T
have made use of the fourth edition, edited by zur Strasen,
except where otherwise stated. I have alse read o number of
travel books for the sake of what they might comtain of
interest for animal sccislogy ; among thew I chould like
to single out that of vou Schilling’s, which, for this, as for
other purposes, bas much to offer. Other hoaks of travel,
which I will not name and have not quoted, often suffsred
from the fact that the anther thought it hessary to assume
a hmmorons tons whenever he was talking of asnimals or
natives. This procedure (which, ss a rule, merely scrams
the faet that the author has ner positive contritmtion to malke)
rendered the works in question wieless for zoy purpose ;
for jokes, if we try to read a serions meaning into them,
eften admit of 30 many interp ions that it 13 impossitl
even to Tead between the lines.

The work of Kihler on anthropoid apes, and that of
Schizlderup-Ebbe oo 4 ic fowl and wild ducks, proved
to be of the greatest impartance for the chapter oo general
animal secinlogy ; these investigations open up cew paths
alomg which animal sociglogy may hope for great echieve.
ments, With regard to the exposition and interpretation
of facts, I sometities differ not a [ittle from earfier workers
in the field (especially Espinas and Decgener) ; but I have
doe my best not to dwell upon these points of difference
30 that mere controversy oy oot bulk too lorgely in the
follovring pages.

T have limited my theme in this work by confining my
treatinent of animal socdology to the consideration of thoss
wocial creations in which animal paychalogy (i.e. a specific
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loﬂhlinaﬂm}uthemhnlhdnr. Tlluslluwnntdls-
s the of parasitism,
mmk:y,hlwﬁnmaﬁm; although I do mot pretend that
snimal prychology plays ateahitely oo part 1o them. For
informmtion oo these heads I refer to Balss, Buchuer,
Jordsn, Jembi, Doflein, ets.

‘Withic the varicns agglomerations which cnimals are

u;nhleol!ormmg ldmmumnﬁbedmwhetwun
joms [mere coll ) and ic wholes).

By associations ] understand those chance gatherings
produced solely by external factors (e.g. insects romnd a
somrce of light). Societies, on the other hand, are geoming
communities which exist in virtue of some partienlar socil
instinct in the animals concerned (e, the ant-state, o heords
of monkeys). In short, no social instinct, no society | (My
Mmmmmmmmmmm] In the
k on of an i the individual is goided by
eavircnmental factors, and oot by other metcbers of its
own species . & %ociety, on the other hand, is formed when
the mdividual is guided in the first place by the presence
of others of its own species and caly in the second place by
savironmental Eactors. Inagennmmety,slnnlﬂ.need
arise, the ndivi b hange a & bl
mwmmmtﬁormlus&mhlﬂ.lﬂdymnrdﬂ'mmuﬂy
& craving for companionshilp, and to remnn in contact with
Thus the social species umong animals are those whose

individual members possess a social instinct, while the
splitary species are characterized by o lazk of this instinet,
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Whensver social beings afe umited by chance into an
axsocistion (fowls In & Jowl-run, sthool children in & clas,
reervits in a4 aqwad), manifold relations are guickly

hlished, and the Sation 1 asodsty. Solitary
beings, om the contrary, can only form associations, although
oo certain occasions a social instinct may be awakened within
a solitary species and an assaciatien be thereby zaised for a
time 10 the lavel of a society {ses below). Solitary life i
certainly the more primitive manner of existencs; it is
charasteristic of all the lower forms of animal life, whens
sacieties are found only among the most highly Gevelaped
species (vuttle-fish, insects, crabs, vertebrates). Social bife,
therefore, presupposes that mind and brain stroctore bave
both reached a certain level of development.

The question, which is the older, the family or the band
(the group, the society), and whether, peshape, the one
datives from the other, has long octupied sociclngists. This
statement of the questioc, as T shall show in detail, is
altogether wrong ; the phylogenetic paint of view is worthy
of all respect, but it is possible to concede too tuch to it
For the genesis, on the cne hand of mateship and the
family, and on the other of the herd, depend upon twn
distinet principles, each of which has its own biclogical
ignifh Thess institeti cannot be derived from
cme another ; they stand side by side, and, among animal,
somnetimes they support and at other tioves they axcude

one another. The situation is further compliceted by the
!mmatmml;amdthekmﬂyubmdydnwtdepmd
only upon the teproducti andthe‘ ding i

an additinnal & t may be invol numdy;apmnl
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instingt for hip and for {famity companionship. This is
proved by the case of those animals whick propagate only
during a xpecial period of each year, and which yet live all
their lives in campany with their mates ; or whase family
life iy prolonged far beyond the time required ta rear the
YOUNE.

It may be stated at the cutset that sexual relations amang
animals realize zvery conceivable possibility. Monogamy,
palyandry. pelyryny, whether mating be seasonal or
permanent, are all to be found. Folyandry, however, is
eare. Promiscuity also occurs; it may be defined ax that
socia] state in which both male and female have intercorime
with any mimber of individuals of the npposite sex taken at
mndom, A distinction mwst be drawn between promiscuity
a the porma] state. snd promiscuity as an accessory
phenomenca.  Given the second fense, then the existence
of one or otber of the iwo most common forms of mating
(monogamy or polygymy) & the rule with the species in
questinn, and coly incidentally does one or other, or do
both of the mates permit themselves to be unfaithiul.
Incidental promiscuity is by no means uncommon ameng
unimals (nor among human beings). But promiscuity as the
normal relation of male to female, which would atmolutely
prechode any forn of pernsnent mateship, is, an the other
hand, by no wmeans of mxh frequent occurrence wmong
animals as scme sociologists would have us believe. (Among
human beings promiscuity is never the normal sex rdation.}
The permanent mateship of male and female is, neveethe-
1ees, 3 foren of compenicnship which pocurs only amoog the
higher apimals, 1 have comsistently awnded the iertn
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* polygamy * since it i 30 often nnderstood to cover not
only polysndry and polygyoy, but, by some, promiscsity
as well,

The term “instipct " has already been employed more
than omce in the preceding pages, and this is a suitable
cpportunity on which to explain briefly in what smse the
e will be nsed in thir book. As I bave already dealt with
this concept in @ separafe paper [rga4} I shall now only
add a few supplementary statements. Many writers speak
af the instinctive and mtelligent actions of men and aniroals
as though these two types of action differsd fuendamentally
from voe anather, As agaipst this view, it Dot be anserted
that a large instinctive clement enters into every form of
intellectgal mtnmy wh:lstmuummwwhnnmm
its eymree al and i Jty, but
Mmmmmwmﬁmedaudmm
components 2 variable dement more or lese adapted to the
particular situation.

Ewery act, A, Is, therefore, alonelnﬂﬂmaameﬁna
function of & coast: C,and a variable, ¥; dasa
formula this becomes A =1 (C, ¥). Themnmtn!.he
instinctive element in the actions of men and animab;
the varisble, on the other band, is the clement which
produces in some cases an eppiriate, in others an unfoce-
secable response to o gituation. Tt must, of course, be
emphasized that the anatysis of the action A inte the com-
ponents ¥ and € is a purely abstract analysis. ¥ and € mast
ot be taken as two more or lexs opposed natural agencies
{43 it were two souls) pulling the orgunism, now in this
direction now in that, sz they battle for supremacy ; they
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mmwmmﬁﬂumtmdthm

reality, The difference b L tve and
ncuwtyuths.ﬂutmlheﬁomthemt in the lxtter
the vari 3 In i ive actiom then C

ugxum'ﬂnn\f[c ¥), in intelligent actice C is less
than ¥ (£ < V)

The purely imtinctive, impulsive clement in both
instmctive and intellipent action is called the conxtant, for
what is instinctive in every individual is d P
beredity. Neither animal nor man can transcend the himits
of his native store of instincts. It is net alooe the type
of instinct which, for example, iopels the insect larva just
belore the chrymlis stage to spin & complicated cocoon,
characteristically diffarent lor each species, that justifiec
us in spesling of & constant. We have the saoe sight to
speak of & constant in the instinctive actions of the bigher
animaly and man ; it is sufficient merely to memtion those
actions which are prompted by sexval and parental love,
by the social and the egeistic instincts. Butin 2 wider sensr
whatever man or animal doss or Jeaves mndone, has its ronts
in instinet, in impulse ; whatever is not potentially sxistant
in this coostant subsoil no power an earth can charm
into being.

The variable Jactor contaived iz every act is mest clearly
visible ic certain featuves of the behaviour of the higher
wertebrates,  Practice, experience, bakit, also on occasion
traditinn—in short the whale past life of the individual—
can greatly modify the course of sobsequent behaviour.
Tie reason is that in the intelligent activity of the higher
azimals ¥ » C, whereas in any typical instinctive activily
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of ingects, etc., ¥ « C. In intelligent actions the variable
produces on the ooe hand the suiting of the action to the
given situation, and on the other hand its imprevisibility.

We have to postulate the exi of a variable not only
in the intelligent actions of the higher vertebrates, but also
threugheut the whole of their instinetive activitias, Take
the caxe of a bird building a nest; the variable appears
in the way in which the individual bird sets about finding
& suftable nesting place, and then, by means of purpaseful
and dinated hodily ts, collects blades of grass,
twigs, aed Boating feathers, and weaves them fittingly
into the structure of the nest. This variable shows itself
further in the preater skill displayed by the clder birde
m buikling, The acts performed in the cperation of npest-
Tgilding are by ne means automatic, they are oot mere
“meflexes = . meither are they purdy intellectunl [where
Y would be grester than €). On the copirary, genuine
instinctive acts, in which € = V are everywhere involved.
The fand 1 impulse, £, invari forms the constant
hasic which gives its ** biclogical meaning” te the animal's
whole procedure, and it is upom this joundation that all
those individual purposive activities, which are determined
by the varizble ¥, repose. Exactly the sama is troe of the
instinctive activities of insects, spiders, and = focth ; how-
ever rigidly and unatterably these may appear to procesd,
in every case A m £ {¥, C).

In the majority of human actions ¥ = C. Bat in the
purely instinctive acts of inaects, which are frequeatly
expcuted with * iptoitive " “somnamimlistic ™ certainty
without mither pactice or pattern, C often greatly
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preposderates, It is this that frequently renders the actions
of irsects incomprebensible to hutan beings. For moch that
mmanumledhytrmhtwnmdcmbepeﬂnm\odbym
individual only after Jong practice, in animals is <mdi

by instinct, and favitlesly executed st the fust attempt.
Buol we are, of course, still far from being able to say in
each particnlar cass of animal activity that here tradition
{iounded oe V) is at work, end thers instinct (K). This
problemn opens up 3 vary wide field for future investigation
The sotion of instinct defies ajl attempt to explain it ;
o instinet, in commmon with other paychic attributes, came

to be possessed by crganivna in the same way as did their
individual organs. Instinct is, 30 to speak, the  directionz
for the ume of ® the varions organs. Why should the
]nuﬂnnoidnmtmuhrmbemmyﬂeﬂomm

licable, than the [ dom of the tool to be vssd ¥
Imntaudmmequally unexplainable.

In y speech  intell I activity is called
“ doux ™', instinctive ackvity jous . On this

point we mist remark, however, that every act of man ix
attendsd with some degres of conscignsness. This degres
dows vot depered upon the felative amounts of ¥V and C,
It is just thoss acquired automatisns, which have nothing
to do with genuinely instinctive acts [the daily winding up
of one’s watch, dressing mnd oodressing) that are lmast
conscioualy performed.  As to the real naturs of the omn-
sciqusess of aniraly, we khow nothing end cn leam
nothing.

Taking ax our basic the formola A = f (V, C),wemlmn
that in hyman lves, even in ext: canm, g+
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and " ratlonal " are not antitheses. C aod ¥ are involved in
twth, caly in the first we bave C » ¥, in the laxt ¥ » C.
For even a “ matinal * judgment depends largely upom the
** etootional " otganization end the mood of the moment ;
its poots descend into depths Deyund our penttration. Om
the other hand, in an action prompted pardy by ** feeling “—
or by intuition—mmch is conditioned by the given sitnation
and the given mament of time, and manifold experienes ars
interweves with the ** fedling ",

We are notorionsly prane Lo give post factn o Tational
“ explanation * of gar impulses to act ; bt thess ultimately
spring from the depths of the unknown and the unfathom-
able. That we 5o easily sunceed in our + explanations ™ i
doe to our farteaching adaptation to ¢ur envi
(which wa shate with every organism): and we rerely
beconse conscitus of how many ioterpretations Tmy usnally
be put upen our acts, oot of how easly we could fod a
whﬂebmdleolmoﬁmiolmymofthem

B i are so icted, so tied down, so limited
in their seope, many iratonal sitoatiens arise in the
lnﬁhmimmdmnmhmdm 'Wemwr,!wnuhme.
on ants, thoss derful arch g a
however low, even when bythumthzywuldhn‘
within their reach an otherwise unattairable source of
food. They try on the contrary =very other methed, only
in the end ta abanden their efforts if these are consistentiy
mumul. hﬂummywueemdﬁnmumnl

imals they are Ty ting one anutber in all
woTts of situstions, aots never help each other to remove
tiites and other parasites from the surface of their bodies ;
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preponderatss. It is this that frequently renders the artions
ofinsects incompeehansible ta human beings. For much that
mmlnumle\ihytndltwnmdmbepe:ﬁmedbythe
individal only after long practice, in animals is

by instinct, and faultlessly execoted at the first attempt.
Buat we are, of course, still far from being able to say in
each particular ease of animal activity that here tradition
{founded on V) is at work, und there instinct (K. This
prublem opens up & very wide Geld for future investigation

The notion of instinct defies all attezupt to explain it ;
{or imtinct, in commion with othet psychic attritutes, cams
10 be possessed by organisms iz the same way as did their
individual organs. lnstinet is, so to apeak, the = directions
for the vee o * the varkms organs. Why shoull the
wmmudd:mclmhrmbemmmmm

plicable, thao the p jon of the tool to be wed ?
Im&mxandmmequﬂyuuxphmlble.

In oﬂlmary speech  intellectual activity is  called
- ", instinctive activity * ius ™. On thia
point we must remark, hawever, that svecy act af man ia
atteded with somme degree of consciousness,  This degres
does ot depend upon the relative amoumts of ¥ and C.
It ix just those acquired antematinms, which have nothing
to do with genuinsly instinctive wcts (the daily winding up
af ppa’s watch, dressing end undressing) that ere least
conscivusly performed.  As to the real nature of the con-
sciomsmess of animals, we know nothing and can Learn
nothing.

Toking as our basls the formpia A =1 (¥, C), wurenlme
that in humen evenin canes, q"
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wnd “ rational * are not antitheses. C and V are involved in
both, culy in the first we have C > ¥, in the last ¥ » C.
For even o “ rationa] " judgment depends largely upon the
" emctional ™ organization and the moed of the moment
its roots deseend into depths beyond our penetration. Om
the other hand, in an action prompted purely by * feeling "—
ar by intuitl ch ia condith ‘bythegw!nntu:hm
and the given «f tithe, and manifold exp are
interwoven with the * feeling ~.

We are notoricusly Fone to give fosl facluw a rational
* eaplanation " of our impulses to act ; but these vitimately
spring from the depths of the unknown and the unfathom-
2ble. That we 30 easily succeed in our * explanations * is
due to cur fa hing pration to omr i t
{which we share with every orgacism); and we rarely
becoma conarious of how maxy interpretations may usaally
be put upon our acts, nor of bow easily we could find 3
wb:kbmdkdmﬂmﬁormyomdthm

B areso icted, 50 tied down, 3o Emited
in their scepe, many irrational situations arise in the
instinctive life of animals and man. “We never, for instance,
spe ants, thoss wonderful architects, erecting a structure,
however Jow, even when by this means they oomld bring
within their reach sn otherwise unattainable amrce of
food. They try on the contrary every other foethod, oaly
in the e to sbandon their sfforts if these are consistently
unsnccessiul. Inthanmmymmmtaithon;humd
imaly they are ting one aocther i all
m:oimummmbdpmmmm
mites and other parasites from the surfare of their bodies ;
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prepondesates. It is this that frequently renders the actions
of insects ineamprehensible t¢ human beinge. For much that
in tman is ruled by tradition and ean be paformed by the
indivital only after long practios, in animals ix conditionsd
by instinct, and faultlessty executed at the first attempt.
But we are, of course, still far from being able to sy in
each particular case of animal activity that here tradition
(fonnded on ¥) is at work, and there instinet (K} This
prablem opens up a very wide ficdd for {uture investigation

The notion of instinct debes all attempt to explain it ;
or instinet, in common with other peychic atiributes, came
ta be pemessed by organisms in the same way as did their
individual organs. Instinct is, so to speak, the * directions
for the use of * the varicus organs. ‘Why shewd the
possession of directions for use be more mysterious, more
inexplicable, than the possession of the bogl to be used ?
Instinet and organ are equally unexplainable.

In urdimy :peu:h mbe]]ectuul activity is c-u]led.
peint we must remark, hnwwer that every act of man is
attended with some degree of conscicusnesa. This degree
does not depend upom the relative amounts of ¥ and C.
It is just those acquired automatisms, which bave nothing
to do with geoninely instinctive acts {the daily winding up
of vne’s watch, dressing and undressing) that are least
conscicously performed. A to the real nature of the con-
sciouaness of animals, we know oothing and wan leam
nathing.

Taking ax aur basis the formula A = f [V, C}.mmllze
that in buman even in cases, 3
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and * rational ™ are not antitheses. C and ¥ are involved in
both, only in the first we bave C » V, in the last ¥ = C.
For even a *" rational  judgment depends largely upon the
* amotional ' organization and the meod of the moment ;
its voots descend into depths beyond cur penetratien. Onm
the other hand, in an action prompted purely by [eling "—
or by inteition—much is conditioned by the given sination
amd the given mommt of time, and roanifcld experisnoss are
interwoven with the  feeling "

We are notoriowsly prone to give posi fachon a mtimal
* explanation ™ of our impulses to act ; Eut these nitimately
spring from the depths of the unknewn and the unfathem-
able. That we £ easily succeed In our * explanations ™ is
due to cur far-reaching adaptation to per epvirgnment
{which we share with cvery orgamism); and we rarely
becomt conscious of how many interpretations may ussally
bw put vpon our acts, por of bow sadly we could find &
whole bundle of metives for any one of them.

B instincts are so icted, so tied down, so limited
in their scope, many imaticoal sitmations aise in the
instinctive life af animals and man. "We never, for instance,
soe ants, thosa wonderful archi ng a
however Jaw, even when bythummsthzyowldlmng
within their reach an ctherwise upattaipable sowce of
food. They try on the contrary every cther method, enly
in the end to abandon their efforts if these are consistently
unsaocessful. Tn the same way we see that although es socal

imaly they are isting cne another in all
snts of mituations, munevm‘helpm:ho&hermmnow
fuites and other parasites from the surface of their bodies
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this is left for each individual to do for itself, and in con-

7 many @ parasite is left und ved. It would,
of course, be easy to exterminate them eotirely if the ants
helped one another with the hum

peaking quite | by, PR arise
whenever two ingtincts, which were they combined would
preduce a purposive whele (the permanent advantage of the
individual or the species), remain independent of cach other.
But irrational situations aleo arise whenever two instincts,
acting independently of each ather, cause the individual to
Teact in contradictory ways towards one and the same abject.
This can be obeerved not only itt animals, but noteriously
also in the case of hukan beings. In faet, absolute purposive-
ness 0ot found in any organisim,

At the tusipn of this i Juction let me mentiom,
and dispose of 2 peculiar kind of error, namely that animals
as opposed to men enjoy complete hberty of action, and
herefore live in o paradise of dled freed In
sexual matters parti an idyllic trained is
supposed to rqun The catchward of a imiti
condition has in this, a8 in other connexians, nbtameduﬂde—
spread currency. Al such talk is, however, foundsd npon
fancy unsupported by fact, Some historjan might find it
& profitable task to investigate the origins of these and similar
fantastic notions.

Primitive man, just as much as civilized man, bas hiz
owm stropg inward and antward tise and iphibitions, beyord
which he cannot go (Th d) ; and the behaviour of an
animal 15 determined in exactly the same way by the it
and auter ints which are i

posed upon it. W
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believes that sexual inbikitions do pot exist for animals is
oo the wiong road altogether, Ideas such a3 these are
frequently the remilt of observations carried out as occasien
serves of apes and linns imprisoned in the cages of 2o0logical
gardens (of. alse Brehm, wol wiii, p. 436). Bot ia it
permissible to draw conclusions applicabls to the whate
animal kingdom from the behavieur of o few separate
individuals suffering more or less from claustraphobia ?
In other cases an observer is misled by watchimg the ways of
dogs and other domestic animals, who, as a result of their
association with human beings, have totally abandoned their
normal social and seaual bebaviour.,  Agmin, certain ocoomr-
reEnces are wrongly mterpreted, and 2 conclusion drawn from
the behavicur of an animal in 2 singlei is applied in the
first place to its behaviour in general, then to that of every
animal of the same species, and afterwards, if possible, to
amimals in general.

The common zotion that inhibitions first appear when the
buman stage in evolution is reached, and that they distinguish
man from the * brute *, is without foundation. The sperific
charactetistics of man are found in quite other spheres.
“ Brutes " in the evil and derogatory sense exist only in
magination, not in fact. Men are fond of calling " brutes ”
those animals which, when trapped or hard pressed, tum
ard defend themselves. But ™ brates ™ in the sense intended
do not exist ; what we do find are animals which act with
great vigour bath when defending themselves and in the
pursnit of prey.
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AR dation is formed by envi ! factors canging
& number of animals, whether of the same of of diffetent
specles, to gathar togrether in one place ; the mere presence
of pther animals does not keep the individual at the place
in questiem | it is, therslore, some [actor in the environrmmt
which acts as the binding farce. The aggregations of protozoa,
and smail crustaceans which, under eertain conditions,
peaple in countless multitudes both fresh and salt water,
are instances of associations; 50 also are the coflections
of plant lice where the band is merely & smitable feeding
g:_uund. and not a sacial instinct. The gathering of birds and
beasts of prey round the fallen body of a large wild animal
In the troplcs is an association, not a =oclety | ax aleo are the
gatherings of many speties round a watating place in dry
districts.

Gronps of burying bestles {Nersophorus) gathered round
the corpses of mice, lizards, birds, etc., are to be classed as
associations. These beetles, aleme or together, bury the
dead bedy without th 3] any app
amount of it; afterwards, however, it iy invaribly only a
single pair of burying beetles that lays egas therein, while the
belpers, having dome their work, withdraw; thus the
decaying corpse serves almogt axelusively for the nowrith-
ment of the yeung which later emerge (Deegener, z91f,

14
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p. 302]. In burying beetles the hurying instinct is invariably
awakened by the sight of a exrpse, whether the individaal
is alope or whether others are present; each individua]
thereapon strapes away at the task on itz own acconnt
without eny kind of mutual understanding with its fallow
labowrers. The effect of this instinet, which serves no uscfnl
purpose for the individuzl, Yot only for the offspring of the
pair laying their «ggs in the corpse, is of great impattanre
in the preservation of the species.

Cullections of ciliated infusoria at favemrabe points in
their environment are (wrther instanees of associations.
The slippet animalenle (P : datum) reacts
positively to cartain concentrations of €O, iu water
{Jenmings, pr. 200) ; the biclogical importance of this reaction
is that it guides the Parammrcin to the aggregations of the
bacteria  which form their chief nourishment. Now
b3 ia th produce €O, ; it follows that in timn

i ing " sy llections *  are formed
whetr several Pararacia have chanced te eollect. Thera is,
thetelors, no question of & sacial instinet which brings
Paramzcia together into one place, as used to be soppesed.
The mode of formation of this particular associstion gains
interest from the fact that we have hers an association
formed, so to speak, in a self-created milieu.

A sl further metanee of assnciations is provided by the
troops of migrating lemmings in the " lemming years ",
The {probably unmated) males travel alone, each
independently of all the others ; the femnale seldom migrates
(Brehm, vol xi, p. 265); coly when a large number are
migrating, of when extertal obstacles act as dams, de
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wt pet the impression of z gatheding possessing the
characteristicn of a herd. The direction of the gration ix
determined by the given envircnment, so that, as a general
rale, all the individuals travel in the same direction, even in
different years.
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The particular instinct which canses the members of
social species to attach themselves to their own kind, or
in the absence of these, to other animals, is wanting in the
politary species. Most of the lower animals lead a solitary
life If we disregard certain ph shortly to be
mentioned, solitary animals never seek ot gther individuals,
Speaking generally they exist, sach ane for jtzelf, in extreme
isclation, even when external ¢onditions fhrow them
together in no matter how great a number. Only at breeding
1ime can we say that exceptions occur, in that the male and
female then come together during the one sexual act, only
10 separate again immediately afterwards. In these species,
however, where the lertilization of the eggs takes place
without copulstion there is not evert an attempt on the part
of male and female to come together,

Fertjliration of the eggy without copolation em the part
of the parente, that iz to say without one parvienlar male
coming imto actual physical comtart with ome particular
{emale, ooours amang many of the Iower salitary animals ;
it poccurs among Coel aned ring s
ameng the lower snails and the majority of magine shell-
fish, among Echinodmmata, Twricets, and many fishes
{(Meisenheimer, pp. 110-12). Eggs andsperm-cells are emitted
into the water, and there fertilization follows. This emission
takes place sither without regard o the gresence ot absence
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of the other sex, or else individual members of the same
species collect together beforehand in jons at definite
Places. 1n ihe latter case, wh an individual disch

its sex subslances thie acts as a stimulns to the athers, mlla
and female alike. [n many cther species the mals emits its
sex sabstances into the water, and the sper then penctrates
into the female genitalia In ail thege cases where a particular
male does not enter intp any direct relation with the female
there can be o suggestion of the formation of & mateship,

Among the solitary species in which piting apd eopulation
oeenr, the individual may perform the sexual act either anly
ooce in its life, or repeatedly. The majority of insects pair
only ance (e.g. day-flies) ; spiders and some insects of the
beetle, plant-louge, By and butterfly clases, pair, az a rule,
wore than once.  [o general these repeated painngs take
place pramiscuously, that is to say the individuals eopilate
at random with members of the opposite sex. Here, there-
fore, promiscuity is the general rule  In exceptional eases,
however, among certain specics of inseets and spiders {see
below) mateships may also be formed.

Tt is rpasy to show that promiscuily exists in the case of
Alylzs ohsiggvicans. At each breeding searon the female
produces her eggs in threc ot four separate layings. These,
as they emerge frem the body of the mother, are {ortilized
by the male, and the iatter immediately winds the whele
laying, strmglike, round his hind legs. Thos it eften happens
that a male carries about, at one and the same time, strings
of eggs belonging to several different females. In the case of
the fish Calliondmiis dyra, which lives rather in masociations
than in societies, the male and the female deliver eggs and
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sperm while, with their abdomens pressed together, they rise
o the surface of the water. Near the surface the fish, which
appear ta delight in copulation, separate, but after 2 short
time go through the act again, sometimes with a different
partner. Fromiscuity also cbtains ameng many reptiles.

‘True premiscuity ocours in the case of the cuckoo, which
Jeads a sclitary life throughout the year. In this species there
are two males to every female. Each male remazing in its own
sharply circomseribed domain, and the females ream from
one male to another, often pairing with six different males.
Tt is altogether wromg to call this polyandry, jer all the
criteria of promiscuity are present.
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Even smong &ilitary animals phenomena of an nndendably
social nature sometimes occur. On such oteasions o social
instinct awakens in them which does not manifest itself at
other times, Thus groups of solitary amimals are com-
stituted for breeding, hibernating, migrating, and slecping,

The swarms of doneing males formed by certain solitary
insects, e.g. midges, fies, Newropiara, day-flies, and Perdidae,
are breeding socicties. The females probably scek mat these
swarms, and as 50on a3 a female approoches one of them,
several males throw themselves upon her; copulation
ensues, however, with anly ome of the males. Among certain
solitary insects, namely horseflies and some botterilies, the
males and females collect in high-lying conspicucus places.
Breeding societies are alse found among certain  species
of sgnakes ; twreaty or thirty individualz roll themsefves into
a kind of all and remain thus for hears, perferming, Toean-
while, the sexual ace, pair by pair.

Migrating troops are often formed by certain insects which
normally Live in solitade : by caterpillars, for instance, and
the larve of other genera, by butterfiies, dragon-Ries, and
lecusts. Different species belonging to the same genus may
combine to form & single migrating treop. Within these
mmpnmzsthemwnsoiﬂmammalsmcemodwhold

is H - they travel owver

theg:mdwthmnghtbzmtmﬂlnplydeﬁmdmms
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The reason why thete migrations take place is sHll
unexplained ; they arve npt the vesnlt of a lack of food, ar,
at least, ot always. Whenever, inhot weather, e nunber of
lncusts sit together in a eampart gremp they become more
and more excited until suddenly they take flight in 2 body.
In their courge they attract to themselves every member of
their own species, so that the swarm iocreases like an
avalanche (Brehm, vol. ii, p. ). Thus what was crigizally
an association bacomes a society. In addition to thess fiying
swarms of full-grown individoals, migrating swarms of locust
larve occur.  With dragon-flies the migrating host increases
in the same way as with locusts, since every dragen-fly in
the disttict traversed joins the thrung.

The larve of Sgiara militaris, a species of midge, led, as
s role, a solitary life hidden in the ground ; at times, how-
ever, they come to the surface, collect in large swarms, and
set put on migrations (bence the name army-worm), IE
cne scatters the migrating insects they gather together again
In contrast to the animals that T have named, lemmings
migrate as solitary animals, in the manner destxibed above,
even when they appear in Jarge numbers.

Sleep societies occur ameng certain species of bees and
wasps, as well as among butterflies (von Frisch, 1916,
Schrottky). During the day the insccts live apart, but in
the evening the group in question always seeks cut the zame
place ; the oumber of individuals present varies a little
from day te day ; it may therelore be assumed that a few,
ut least, sometimes spend the night in one place acd seme-
times in another. Culy males and unfertilized females are
members of such sleep zocieties ; the fertdized females Live
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im #tyict solitude, and devote themselves to the care of their
Fouog.

On certain ions tocial tewd if
tbﬁnselmamongthemalesafmmehndso{bunuﬂlu
Thus it is knerwn that butterfty collectors an procure many
meles of these species by exposing bere and there one or two
mxles killed for the purpose, Other males then arriva and
settle near tham  But the assembled butterfies da not
appear to enter into any discernible relatiom with cae
anather.

Hibernating societies are found among various amphibians
nwd reptiles ; thus in the autumn salamanders, slow worms,
lLizards, and snakes of the same species seek out rommon
hiding places. But whether they are guided by a soctal
instinct i3 as yet uncertain somctimes there czn be no
question of anything mote than an asscriation, since suitable
hiding places are not very easily found. Hibernating societies
nlmoocuramnngwnm solltary insecty ; flegs, lor instance,
cluster top in 1 g8 which are uoinhabited duriog
the winter.

in the case of hibians it is impossibl ding to
Brelum {wol. iv, p. 26}, to talk of a common social life ; the
fact that they inhabit the same locality is the only bond
between them. And yet frogs, for instance, are adapied
for living in iations, and those companies of thern which
animate lakes and ponds, poois and rivers, during the warm
months of the year may perhaps wu}usom ]ushﬁcntm e

ded as int diate between tiene and
Frogsodtmheginandmdthurmnkingalltogether.as
wnyone may bear for hirmsel!, The ncise made by a frog
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in jumping inte the water {the splash smnd, Yeckes, 1903},
the croaking, and the ary of a frog in pein acts s a waming
to other frogs; but no frog takes to flight before it has
itgelf seen the enemy. It is impassible to approach a frog
in its native haunts i another nearby has glready leapt into
the water in flight. Noises othet than those mentioned have
o sensitizing effect on a frog, though it may well have heard
the,
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1n this section we mmst discoss the sociological behaviour
of those animals which, either temporarily or permanently,
live a social Life. I will endeavour in what follows to proceed
with as little high-handed ible in dividing up my
subject matter, making dnqmns only as they become
necessary ; but since natore kKnows no scheme or system, 4
certain arbitrariness could not be avoided. 1t is not easy to
delimit the concept of ™ temporasily social " animals from
that of solitary animals displaying c¢n cccasion a social
instinct. The last tnentiomed cases have already been dis-
cuxeed above. Amang temporarily secial epecies we will
include thote whose members consort with the opposite sex
at least duting 2 protracted breeding pericd, or which un
ather iong as well seek bers of theic own ar other
species. The concept ™ protracted © is naturally & highly
relative ome ; how I understand it will appear in the course
of my exposition. The term ** pezmanently sccial animals ™

plains iteelf porarily and Iy social spocies
cannot be sharply divided fromt ohe another ; transitions of
every kind octur, Inorder to divide the * states " ol bees,
ants, termites, etc., suitably from all other animal satieties
{for on account of the morphelogical and psychological
differentiation of their " castes ™ these "states ' are
forwiatioms of an altegether special kind), I ghall in the first
instznce discriminate between [A) species in which every

M
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individa) nermally attains full sexual developownt, and
(D] species in which the greater number, or the vast majority,
of individuals are asexual, i.e. the ** state ** forming insects,
A SPECIES IN WOICH EVERY NOEMaI, INDIVIDUAL BECOMES

CAPABLE OF REPRODUCTION

Among the species all of whose members, apart from
ahnarmalities, are capable of repreduction, we may divida
those in which reproduction takes place at fived seasems from
those which breed practically without iterrnption. The
majority of socinl species are inchuded in the first category ;
among them rutting periods alternate, in regular yearly
Totation, with periods of sexual inactivity. The second
category possesses a pecnliar interest in that it includes
human beings.

For bers of the i species breeding time brings
with it 2 more or less radical change in all their habits,
Individuals which, until that time have led a solitary life,
then attach themselves ta partpers of their own race; er,
again, companies of animals which have been living peace-
Iully together break up into separate couples and families ;
at the very least a radical reorganization of the berd occurs.
In what follows, therefore, we shall have to censider (1}
the behavicur of both temporarily and per ly eocial
animalke during breeding time separately from (z) their
behaviour at other periods. Those species whose members
lve per ly mated are relatively least affected by the
seancnal rutting period ; yet even in their tzse this period
brings with it manilold changes in the daily conduct of their
lives.
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1 RBeeodustion

In idering bebaviour during reproduction we most
distinguish between {91} relations to the other sex, and
{az) relutions to offspring. The tmse {a3) of those excluded
Fromn reproduction deserves sep attantion.

at  Relations to the Other Sex

Sexunl intercomrse among soctal animals with seasonal
rutting parigds nay teke place either (31) by the members
gathering together and emitting their sex substances into the
water, a5 we have already seem to be the habit of some
solitary animals living in associations; in this case there is
oo mateship and no formation of a family. Dt (b2} by each
animal ing into sexual relations with another.

b1 The Fmistion, in , of the Sex Subst
&y the Collected Individuals

The majority of fishes, cspecially the salt-water Jpecies,
emit eggs and sperm Joose into the waler : (ertilization is
then left to chance. In this connexion the species which
most interest ws are those which live in swarms ; among
them it is commen for the females to swim above the males
during spawning %o that the eggs as they sink must pass
through water saturated with semem (Brehm).

bz Individual Sexual Rel

may either take place {c1) promi: Iy, of (2] & hig
may be formed b two bers of opposite sexes.

Either such mateships are strictly adhered to by both mates,
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magﬁnbalhmyadoptprunismity In that case
ity a5 an stands sde by
sdamthpumanmtmtshtpsuthemh If one ar both
of the parents remain for a time with the offspring then the
mateship gives rise 1o the family : but many parents forsake
the 2ggs briore the young emerge.

¢t Prootizadty as the Gearal Ruly

We met with promiseuity as the normmal form of sexual
intercowrse among solitary animals, insects in partienlar ;
turther among fishes, amphibians and reptiles, and in the
case of the cuckoo. Promiscuity among gregaricus animals
is extremely rare. Formerly pecple were inclined to take it
forrgrmted that within 2 berd the sexual act is performed

b the individoal tnembers (for a time
thiz was quite wrongly supposed tn be the custom among
Primitive races). It wag imagined that if at breeding tims
any malé came together with any female within the herd
ropulaiion at onve ensiued,

Some spevies of lizards living gregatiously adopt

iscuity. True promiscuity appears to exist among bats
whu:'h Tive grpgmonsly ; in any case several males hawe
been oheerved to pair, one after ancther, with the same
feznale; other males which happened to be present at the
zame time exhibited complete indifference. Promiscuity ia
said to have ruled among Necth American bigons ; bot this
assertion must remain @ matter of controversy. The Nerth
American cow-Fird [Afolotheus aler), which lives gregatiously
througt the year, s promi m jts habits; it is

interesting that this bind, like our cuckoo, is a parasits so
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fur as hatching out the eggs is concemned. Promiscuity very
the domestic cock, as is well known, keeps his hens fogether
throughout the year, among the two last mentioned species,
during pafring time the male forsakes fmmediately after
tach copulation the females which had collected at ithe
pairing ground. Capercailliss have, on an averuge, four, and
black cock eight hens. Apart from the thort periods during
which they meet every day at the pairing ground, the sexes,
in this case, lead 2 perfectly separate life {Dodein, p. 473)- A
polygynous mateship is not formed, as it is among certain
other gallinaceous birds: and it is quite possible that
individual bens seek our the pairing ground now of cne male
and now of ancther. Over and above this there are black
cock that By from pairing ground to pairing ground, fighting
there with other males for the favomr of the lenale.
Actording to Naumann (vol vili, p. 254) pairing takes place
premiscuously amemg quffy (Macheier pugnex), which live
in gocieties.

Promiscuity is amerted to exist zmong arguseyed
pheaxants, quails, and also among hares. But perhaps
permanent partnerships are the rule here too, and their
existéncs is overlooked by obscrvers only because the
parttiers do not abide by them over-sincily. Promiscuous
habits were lmg ascribed to foxes, but it has now been
establithed that they live monogamonely (Brehm). The fact
that boose dogs pair proms: lyisa g of their
domestication, seeing that the special conditions of their
agociation with men prevent any permanent mateship.

It has never been ascertained whether polygyncus mating
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takes place among wild pigs in the breeding season or
whether promiscoity is the rule. The latter is faquently
asserted. At breeding time the males, which otherwise keep
to themselves either alone or in separzte herds, wnite with
the berds of the females, these latter being accompanied by
the sexually undeveloped young. Long-drawn-out battles
then take place ameng the males, which resnit either in the
removal of a rival by one of the mafes, or the mutnal
toleration by two egually stong males of one another's
prezence within the same herd. In this last instance it is
comeeivable that promiscucus peining ensues {it might be
permisaible to speak of some kind of ** group mating " here),
or, again, the right of possession aver the different females
may have bean strictly delmited as between the rivals.

‘The greater nunber of fishes emit #ggs and sperm into the
water without the male and female thereby entering into
any individual reletions with one another. This, bowever,
is not always the case; amomg perch and other species,
the female lays its sggs and several males then discharge
their eperm over them.  Tf the fernales lay egps more than
ouce during ene and the same period of aexual activity, ther
promiscuity and not polyandry extsts.

Sticklebacks and Gofiws belomg to the fishes which live
in swarms, males and lemales together, extept duwring the
pairing season. At the beginning of the breeding petind the
mades isolate themealves, and each one then builds a nest
within a circumscaribed area which is thenceforth stoutly
defended against every intruder. When the nest is finished
the male fetches some fmmaie, which thereupon layy a few
eggsinit. Themale then fertilizes the sgps. On the next and
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following dayy the male again regularly fetches apother
fermnale, until a considerable nwmber of eggs has
been deposited. The females in this way lay their eggs in the
neats of different males.

c  Manships

As against promiscuity we may
These may be menogamous, polygynous, er polyundrous ;
the Jast is rare. Mateships are either {dI) seasonal, that is te
sy the partnerchip & dissolved at the end of the mtnng
seatm, or they are [d1) | ot enduri
whentheyouﬂasltherudso(szxmlmchntywluch
Tecur each wear ; lelm,gmanyh:dsoiwluchseasuml

jon i3 char stic, 1he

ome concloded, laats thronghout Life nntﬂ death npmtes
the mafes. Mateships are gither solitary, in which case the
mzle separates himsslf and his mate, or his harem, from
others of his own kind, or several mateships {whether
monegamous or polyg:.mous) join together to form o com-
wunity. Per and combinations of these ditf
possibilities yield several categories. Unfortunately our
knowledge is still very imperfect ; thus in respect of certain
species we do not kmow whether they live in seasonal or in
permanent mateshipe. Such doubtful eases will be mentioned
later in their appropriate copnexdoms,

21 Bmmml Mabebiye
Seasonal mateships do not ocutlast the bresding period,
this owing to the fact that members of the species con-
cerned live a year at most, or that, in the case of animals
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hwnslonguthanayw A new partoer is chosen at the
beginoing of each broeding period. Seasonal mateships may
'beelther [ex) solitery, or (¢2) within the herd.
ot Sohitery Seasonal Matohipe

In sclitary seazonal mateships the partners, linked together
in {/3), monogamy, {fa} polygyny, or L/} polyandry, live for
the times a solitary existence, and do not enter into relations
with athers of their own kind.

1 Monogamy

Monogamous solitary seasonal mating is found among
a oumber of beetles. In these species male amd female
remain together throughout 3 summer, copnlation taking
place several times; the couples live, at most, in
associations, not in societies. Only in the case of a very fow
inserts does the life of the individual, efter it is full grown,
lpst more then a year (Korschelt] @ it is, theref: fect]
justifiable, wherever mateships are formed, to speak orf
seasonial mating. In the case of the dung beetle [Mintawrns
typhosus) the methed of forming a mateship i far the female
to choese one out of a number of males ; she always knows
him again, and keeps by his side {Doflein). The lamellicren
beetle (Aleschus sacer) lives paired with a mate within an
association formed near a favourable feeding ground. Male
and jemale vo-operate in making their pilis of dung, and theee
they defend against cther membets of their own species,
later using the pills as fond for tk tves or their oifspring,
Among wood-boring FPassalide and other bestles, the
mooogamous parents feed the larve and guard the
chrysalides.
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The male and female of water spiders (Argyronsta) rermin
togather thranghout the year ; also ¢ertzin species of crahs
live together in pairs {Doflein, p. 467). Whether among water
spiders and the crub species in question the case is oue al

1 or p ipe has mot yet been
determined.

Seasonal mating eccurs among certain fish species, Thus
the female zalmon lays its eggs and they are then fertilized
at intervals by the male which remains prasent whilst they
are being laid (Brehm). Rivals are driven off by the male.
During the fights which iemelly ariss it L
happens that young males armrive andl fertiliza the eggs;
these play the part of ferdié guudmles, as young deer do in
similar ¥ ity). If the full-
grown male mects his death, the female fotches another to
the spawning ground (sscond mateship). Tt is inadmissible
to regard this as polyandry. Soieties formed by shoals
of small carp (Rhodaus amarus) break np at pairing time into
moncgamous parinerships, only to collect together again
after the time is over. Gmaylings (Thymalius) consert
together in pairs dering the breeding season. Among Labrus
and some Cichiide both parents protect the eggs and supply
the young with food.

In many amphibious species the couples seem to cling to
¢me aouther at pairing time with great affection ; howewer,
they separate at the close of the breeding period {Brehm]

Rhinod: for @ live The
f=male lays eggs repeatedly, uneurtwnatahme.atmtwv:h
which may extend to several days, and after their
fertilization by the male cellects them inte a gular zac
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Some reptiles live in pairs during the breeding ssason ;
cobras, Cyefwrs, wall lizands (Doflzin, p. 468), also emerald
Lizarda and pearl lizards usoally Live together in pairs
throughout the breeding season {permanent matechip #).
With some birds the mateships do not ontlast the breeding
meason ; 80 that a fresh mateship s entered into with a
different individual at the begmning of eath guch period.
Some mammaliany beasts of prey hve monogamously but
none throughout Life. Iz certain cat and marten species the
two sexes comsart with cpe another both daring and after
the breeding period in order to protect and mearish the
young. In the case of lions a fresh mate ix choaen at every
rutting time; during pairing time mooogamy is the rule.
Male and fetale jaguars live fogether monogamcusly for
four or five weeks ; during the rest of the year they leed a
aglitary life. Foxes live monogamously ; the femals accepta
only one suitor and the father (contrary to earlier belief)
defends the young and brings them feod. Welves Live in
couples during the Epring and i packs during the winter,
Wolves, foxes, and bears live mated for 4 certain pericd
even after the actugl rutting time is over (Doflein, p. 479).
Tt 13 uncertain whether seasonal or permanent mating is
the rule among certain other mammals. These appear in
couples throughent the year, and are accompanied lor 2 Hme
by their young. The species concerned inchude certain kinds
of dolphine, Sirewoidei, pigs, deer, and antelope, also
apparently the blue whale. It sscros very likely that for some
of these ppecies, especially the small lape, p
mateship is the rule.

Onr ignorance about the duratien of some animal make-
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ships is in part doe to the fact that we have not yet eny
exact information about the ratting times and laying periods
of many kinds of tropical wild animals. The reason for this
is that the majority of hunters sally forth with a purely
sporting inderest, i.e. they aim at the destruction of a large
amount of game in the shortest pessible time, Unfortanately
the only method kmown to the majority of men of dealing
with the aniral creation, in so far as it is not a question of
parely domestic animals, is that of sheoting them down or in
other ways doing them ta death. According to Berger, the
assurnption that African wild beasts breed throughout the
year is falsa ; on the contrary, breeding time falls, gererally
speaking, in the dry semson ; but this differs in different
regions. The Jength of the period of gestation varies with the
species ; and, mspmﬂingly.th:mlhnghmzwﬁnm

species o gpecies. Animals kept in
do not afford a reliable sonree ofmiwmahun in oonsequence
af their completely altered | Inopp

to Berger, Schmter believes, amongst other things, that at
least in the case of certain antelope species, no periodic
heat oceurs, and that comsequently the breeding period
extends over the whole year. (With regard to zebras and
rhincceres see below.}

fa FPolygmy
Seascnal solitary polygynous mateships exist among some
bark beetles. The male establisher a sort of nuptial chamber
nder the bark, one after ancther » number of females
enter it, und each after the resulting fecundation gnaws
cut & hatching place in which she Inys her eggs.
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Many Is, too, live in such thips. The fullewing
hehavionr i3 typicel of many speciez : outside pairing time
the males do not concern themselves with the females, but
live an independent life, either singly or in troeps When
meting time arrives they seek ont the females and either
attach themselves to the troops of the latter or collect
together the largest oumber of females they exn, and fight
every rival. Duoly young males incapable as yet of repro-
duction are tolerated. Among Indien buffalo the herds break
up at the commencernent of pairing time into small bands,
each gathered roumd one steer. In the following rernarks
bands of fernales, guarded by a single male, and sometimes
accompanied by other immature young males, will be
described, for the zake of shortness, as " harems ™. It is
characteristic of the seasomal harem that it is Rbandoned
by its overlord every year at the end of the breeding period.
The harem either zcatters to the winds {e.g. among elks)
or remaine together ae a " herd of mothers . Tt should be
stated in regard to the organization of a seascmal solitary
harem, that in certain cases the leadership of the herd is
taken over by the male overlord ; on the other hand thia
busivess is often left to an old and experienced female who
also presides over it during the pericd of sexual inactivity,
when the male bas long since taken himself off.

Amocng stags at mtting time the strongest male drives off
all younger males and rivals from the herd of females,
comprising from six to twehre enimals, which he has selected.
The herd is mvariably led by a female, and all the other
females follow her guidance. This leadership obtains sven
during rutting time. During the vigorons batties between
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the principal stags, the younger males sometimes stealthily
enter the herd and cover its female metnbers ; they likewise
appear when the old males have become impotent, and
then themselves cover the females {the two last-mentioned
instances should be rated as accessory promiscuity). Sexual
activity takes a similar course ameng other deer, among
many antelopes, amutmg witd sheep and wild goats.

Amemg Indian eleph o and buck the
harem also possesses a female Jeader. The function of the
Accompanying wle is then merely to posssss the females.
In earlier times such a harern of elephants consisted of thirty
or forty full-grown females; that to-day much smaller
hareras are encomntersd is due to the severs persecution
which elephants have sufered duzing the last few decades.
We fmd solitary haremy among most deer, among many
antelopes, ameng wild goats and wild sheep, without it
being possible, wp to now, to establish with certainty
whether in every case the male or the female takes the lead.
The information we at present poasess is to some extent
self-contradictory. Among gaur, a speeies of Indian wild
buffals, every herd of irom eight to ten head contmins,
ouiside rotting time, two herd bulls. At pairing time an
otherwise solitary buil joins the herd, who proves himsslf
mpre than a match for the herd bulls and rules noregtrained
an long as the rut laetx. In pite of his presence, the berd
tolls usnally remain with the herd,

Wild cock pheatants ssem to live mmmogamously and the
male takes 2 share in the rearing of the young ; on the ather
hand, half-domesticated pheasants are polygymems, pnd the
male, in thiz instance, does not comcern himself with his
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ofispring ;: when his sexual instincts are satisfied he thus
forszkes the harem which he has gathered; the females
ecatter and devote th } each independently of the
others, to the care of their young. The behaviour of black
game and capercaillies at dancing fime apparently lies on
the bordertine between polygyny and promiscuity, as
we saw above.

f3 Polyandry

Polyandry ia rare [(Deegener, p. 258) ; it cccurs, £o far as I
waz able to se¢, enly us a form of solitary scastnal mateship,
and so should be treated in this comtext. It i invariably
connected with the fact that in the species concerned the
males are considerably smaller than the females. Among
Alkcippe, u cirripod belonging to the race of erabs, the females
live as a ule in assecintions ; from three to twehre dwarfish
makes join 2 temale and remain with her through life. In
the case of the worm Boaellia up to eightesn males attach
&lunselmboewryfmale, here, likewise, the males are
di: small pared with the femnles
Polyandry also exists among certain spiders, where two
males attach themselves to each female and copalate
repeatedly.

2 Searomal Marevkipr witkix the Herd
The different types of seasonal solitary matechips have
been discussed in the previous section; such matechips
oecur when a monogamous couple, which have united for
one breeding period only, or when the polygsyninm or the
polyandrium remains solitary. ‘There are, howewer, cases
in which the individnals united in a stasomal mateship
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mmunmmhusnla]arguhﬂﬂumt ‘lnthuemsunmthn

herd of exually inaeti s unergoes a reorg
atﬂlebugmmgufth:sm:alpmod.mdmnﬂt however,

inte partnership onthewntnrythm
ml:i:wetukeep‘,“ Toose ngfted

into a larger unit are either {fi} monogamous, or [f2)
polygymous ; no caze of polyandry has ever been known.

fr Monogamy

Fmm the nature of the case it is frequently very dificult

to decide whether the mateships of gregacious umma]s are

1 or T when the animals in g are
monoganous and yet do not abanden their communal
life during the breeding period. To get umimpeackable
results one would bhave to mark paired animals in some
way which leaves them unbarmed and then watch them
carefully from year to year.

Many rodents which construet their barrows colony-
fashion, and which obwviously have dealings with one angther
mside these stationary societies, have been found at Wreeding
time in their burrowing places in pairs, e.g marmots, rabbits,
prairie dogs, chinchillaz, beavers, and rats. Since rabhits
are now said to live in mateships that last several years, it
may be conjectured that this also occurs in the case of one
or pther of the abovenamed rodents. The oryx entelope
[Doflzin) and many whales live monogamously within
wandering berd groups. The Beluga whales live in thiz way
in schools within which the animals live in pairs, accom-
panied sometimes by a young one. Steller’s sea-cows
(Rhiytina steBerr), which in their time inhabited the Behring
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Sea, and are now sxtinet, lived menogamously within the
herd ynit. Their discoverer, Steller, reports that a male
came two days in succession to the beach where the female,
which had been lilled, was lying {(Prehm). Further, the
sea~ctter [Latax) lives monogamously in & herd unit ; male,
{emale, and the young which belong te them keep togeiher
within the group. In all these cases, as I have already
remarked, it i3 not certain whether we should speak of
seasomal or parmanent mgteship; were the latter proved
trya in one or other czge, then the species concarnad would
heve to be classified not here, but under a beading to be
discussed later.

Many birds, as is well knows, nest in colonies. Thus they
do not abandon their gregarious mode of life even during
the time of mcubation ; it is abave all & sogial instinet, not
the specislly favourable nature of the enviremment, that
forceg them together. It is often doubtful whether we have
here a case of 1 or t hip. But since
the majority of birds Eve in mateships we will leave all bird
colonics to be considered together in their appropeiate place ;
let it suffice, at this point, to hint that perhaps gne day the

1 of 1 hipa among one or other of the
bird species which hatch in colonies, will be established
beyord deubt. Amemg Central Eurapean swallows, which
mest in colonies, the couple remain together often during
one incubation ealy, pairing alresh for the next.

f= Pohvgymy

The casts in which seasona! polygymy oocurs together
with the continued existence of the herd as a unit ace sasier
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to establish. The stracture of a herd of sexually active
animals difiers considecably from that of o herd during the
asemal period. At the period of sexnal inactivity the
sexes not infrequently divide into separate groups, or at
Teast held together in two distinet bodies within the herd.
The awakening of the sexum] impgles brings about a complete
slteration in £o far ag the herd now consists entirely of
harems. Let us take seals a6 an example, In the species
Callovhings, the fur-yidlding seal, the bulls live separately
in herds in the open 322, and 50, to & certzin extent, do the
backelors, te. the males which have not reached pairing
age; these bachelors alse appear sometimes to attach
themselves to the herds of lemales with their young, At
the beginning of the breeding season the old bulls are the
first to come to land, where they ootupy their actustomed
Tocks ; later the treops of females appear, and immediately
ibe males begin 1o collect together harems, mumbering
uspally from fifteen to twenty-five, amd at the most forty,
{females (Deflein, seeillugtration, pp. 475-8). The females may
be either about to be delivered, or if one year old only, still
virgin. Furious Bghts then take place bBetween thr males
until gradually a balance of power s established and the
right= of each animal are defined and recognized. The old
bulls, defeated n combat and driven off, and the bachelors
prevented from paiting by the lotds of the barems, hold
themrelves in two separate groups. When all the cows have
been covered the harems are dissoived and ail the animals
betake themeelves again te the open sta,  Reproduction
iollows precisely the same course among other speeiss of
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4 Permanmt Maitwides
What serves to charactetize a permgnent mateship iy
the fact that the partners hold together either through several
breeding periods or fer the whalt of their lives. Permanent
mateships may be tither memogamous or polygyncus.
FPolyandrous partnerships, which conld be described as
ferms of permanent mateship, are so far onknown. Both
mencgamous and polygynous mateships may be either
{3) solitary or [s2) comprised within more or Iass extensive
herd iti Py it g b
occur both ameng species with uminterrupted, ax well as
ameng those with periodic reproductive activity, Tha
latter case is especially noteworthy because among species
with regularly interrupted sexnal activity it cannet be the
sexual impulse alone which holds the momogamots couples
together tiroughont the year ; =& I have already said in
the intreduction, & second mstinet is necessary before a
trye mateship can be formed.

1 Soktary Perwaremt Matedkips
J1 Momogamy

Monogamous solitary permanent mateships are character-
istie of many bird species. ‘The commen raven and mumber-
Yess birds of prey live in solitary couples throwghont the
year, and do not migrate 10 move temperate zones during
the winter. Other birds of prey and also partridges do not
migrate, and while being strictly monogamony (mating in
some cases, like the partridge, for life) gather together inte
flocks during the winter. On the other hand grebes live
pemmnently in solitary couples which migrate together to
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the south, and together come back again.  Other birds,
on the contrary, travel in feeks to warmer regioms, although
the couples not uncommmly remain united within the Bock.

Among chaffinches returning from their winter quarters,
males and females fly in peparate flocks, the males about
a fortnight ahead of the femgles; the “divided couples
usuzlly meet one another again at the old hatching ground,
each bird there rediscovering its old mate. in some parts
the males remain behind throughout the year while the
temalesml‘ymim‘abe.sothat in such cases the monogarmous
tlasts even a long separation of the mates.
Inmnyspemsthcwupls on their return, seek out the
eame spots, il not the same nests.

Permanent mateship, emong some species, does not last
a lifetime ; among others, on the contrary, it is terminated
only by the death of one of the mates. In many bird specias
lively battles are fought between the males for possessipn
of the females; and m the case of species which commeonly
pair for life it may happen that an uniavourable issue costs
the defeated bird his mate (Hafigzivs). In some species
the female vigorously supports her mate in battle with a
rival. Sometimes the mates are greatly attached to one
soother ; thus, il ¢ld nightingalet, which have paired before-
baxnd, are impri d, they regulacly die; wk youmger
birds, which have not paired, cun endure captivity [Brehm).
Widowed birds pair again, both in a wild state and in
captivity if suitable mates are available. Among starks,
and s birds of prey, il one pariner perishes the sutvivoesr
is said to seek out a new mate 5o that with the help of the
latter it may complete the rearing of the young (Dodein).
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Among other species of birds, on the coptrery, one parent
alome brings up its offspring ; whilst in yet other species
the father, at least, carmnt do this smaided.
Monogumy ix either strietly observed [cranes, prese, and
swans}, oromofﬂlst\mmatespeﬂhitﬂu'mse]fanml
infidelity ( iscrity). Cases have been known
mwhlnhaimulssburk already paired, has allowed itsel
to be trodden by a strange male. Coots live monogamensly,
and the couples hold together apart from cther birds during
the period of mcubetion, though an ted hen may lead
the male inte a passing infidelity. Contrary to what used to
be asserted, and in contrast to related species found in
South Ameriea, the Afriean ostrich is menpgamops {Brehm).
The male arranges the nest, and male and famale ralieve one
another duting incubation. As thore are more females than
males, the surplos hens wander abont and allow themselves
to ba mounted by males which have already paired ; these
femalee, since they da not amange 2 nest for themselves,
lay their eggs in aoy pest they come acress; thereupos,
a battle with the rightful owner may take place cver the
nest, in the course of which all the eggs may possibly be
destroyed. Cnatside pairing time ostriches Hve grogariously ;
how Jong the mateships last has not yet been ascertained.
Thmammnymmmahofwhichwcmtyﬂsy
whether their solitary & b 1
of permanent. Sclitary permanent mateslupsseem at least,
to ecour among the various species of rhinoceros ; the same
applies to some apes, and their hybeids. According to Volx,
the ptang-utan lives in solitary permanent mateship,
The p chips of the rhi are possibly
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connected with the fact that, secording to Schuster, these
animals breed uninterruptedly throughoat the year. Deeg.,
it is true, asserts that in this case, too, breeding is periodic.
In the sams way ptrmanent mateships among apes e
rendersd more probable by the fact that, for some species
st least, it in fumly established that the males never Tose
their reproductive powers, and that the females mengtruste
at hiy intervals through the year. But even in
these cases the impulse, atready alluded to, prompting the
formation of a real mateship should not be altogether lost
sight of.

Fz Polygyey

The d tic fow! provides a typical i of solitary
and permanent pelygynous mateship, since the cock keeps
his hens together througheut the year. In the case of the
Mandu, the South American oetrich, the eock bird lives
during bresding time with a flock of hens, oumbering from
five to srven, inside an area which he holds thronghout the
pericd against every other member of his own species. The
hens lay all their eggs together in one nest, bot incubation
it done by the male alone. During the time of incubatizn
the bens remain together within the area held by the cock
bird. First of all the chicks alone follow the father, and the
hens join them later on. 'When hatching time is past several
polygynons families, with the chicks belonging to them,
callect together in larger groups ; mevertheless whereas the
family tie holds fast beyond the breeding pericd, the tie
which holds the lazger umion togeiher & looser, for the
separate families attach themselves now to one and now to
another flock. During breeding time then, the Nandu lives
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in selitary polymynous mateships, end thess hi
mpermanembmmetheymuunuemmmdurmg
the period of sexual inactivity when the birds congregate
together with the members of ether family unite.

Among mammals each herd of guanagns end viconas
ormaists, both during and after hreeding time, of & mumber of
femples and (oo male ; only yoong males as yet sexually
undeveloped are tolerated by the old male. The latter leads
the harem, looks after its wfety, and covers its retreat. If
the male is killed, the femzles, left leaderlegs, wander about
aimlesaly.

Among primitive Asiatic wild horses sach herd consists of
a mallion and his harem, which contains from five to fifteen
mares. Herds of Esbrak arc organized in the same way ; if
the staflion perishes the mares aiw received into annther
barem, {Schillings), Several herds of sebras, each mads up
of 2 stallion and his barem, may temporarily unite into larger
herds {see below): such groups wre, nevertheless, but
loosely connected, and break up easily inte their companent
parts, the separate polygynous mateships. Durmg these
temnporary alliances each stallicn watches jealously aver his
harem. Ammmg sebras there is no settled time for partarition ;
Deeg. hus otmerved eoverings to take place and foals to be
bormn at ell times of the year,

Where, as in South America, the domesticated horsa Lives
in a semi-wild state, every stallion is given from twelve te
eighteen mares which he holdx together. Each group lives
apart, and keeps to ittelf, and sheuld the groups, by any
chance, merge with me anothet, e g. as the result of a large
numbes of horses being driven together, the various troops
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immediately separate ont again, The surplus stellioms zre
gelded, and these geldings keep apart in bards of their awn,
AR stallions, even those which hitherto have passed their
iives in a stable, thow the instinct to collect together a
nimnber of mares and possres them (Brehm, vol. 12, p. Goa),
and the latter offer oo resistance | ¢leatly then both mares
and stellines postess an instinet for speh polygymous
mateships.

Among cne of the Asiatic apecies of wild ases, the herd
leader is Jikewite g male ; atd the older he becomes the mote
mzres be gathers about him, the number varying from three
to fifty. Jf the male is Xilled, the herd bresls up. With the
Nubizn wild 238, on the contrary, it is said that the herd,
which contzina from ten to Hfteen mares, is led by an
old mare (Brehm) ; such a harem, however, is always the
property of a single male, whe obstinately defends lis
rights.

Ewvery herd of kangaroos frequents a special graxing place,
and sometimes more than tme, these being linked by welt
trodden pathways. One and the same herd remains a
constant unit and does not mingle with others. Each is
ted by an old male which it follows Windly, either when
grazing or when in flight. When pairing time beginz, the
leader clainys the females belonging to his herd as his own
property, but the daim is not allowed withont Berce battley
with other males who bave come to maturity since the
peevious breeding period. These battles may result in the
Ireaking up of one herd into several, which thereafter axist
a3 separzte units, exch led by v male,

Solitary and p polygymous Lips also ocour
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amumg SOme apes, &2, AMOng Macaques @ the horde forming
the harem ix always led by a male, and eootains from ten
to fifty animals, Some writers bave called this leader * the
pacha”’. He suffers ne other male near him, and any
rebellicus animal is disciplined with kicks and cufls. In
climbing, the members of the hords are careful to keep to
the route taken by the leader, and the whals progession then
goes thiough identical movements gt aoy given place. Jf
the leader is killed the herd becomes complately helplecs.
According to the anthorities on this subject, each such
berd is believed to consist of the ramifications of a single
family ; and the leader is ¢luitted as its founder ; this, of
course, is Merely an hypothesis. During the search for food,
the leader keeps guard, and in case of need wams the herd,
which thereupon takes to flight. Dhuring the retreat the
leader, from time to time, Inaks back at the pursaer. Each
horde wsuelly elings to a specal area, which it never
abandons. If two hordes encounter one encther the leaders
sometimes fight a duel, and if one i3 mortally wounded his
barern may well joim in the fray. DBrehm reports that
occasionally one horde will attack another and drive it frem
its dwelling place {which, in Indiz, is sometimes an ancient
temple).
2z FParwanest Matakips within @ ferd

Permznent mateships within a larger unit are of special
interest sinee humsan marriages must be classified under thia
heading. Among acimels such mateships may be either
[134] or (fz) polygy . and the same i3 true
of men,
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f1 Monsgamy

I shall discuss the subject of permanent mencgamous
mateships within a herd in special detail because sociologists
insist that such mateships are unknown in the animal king-
dom, ard * therefore " conclude that, 29 found ameng men,
they are purely arbitrary institutions having no “ natoral ”
fouadation. This it one of the numargns cases where zookogy
ia called in, quite wrongly, to cocoborete some purely

According o the g facts sscartained by
Raichenow, the gorilla comes under this heading. The
‘West African gotilla lives in bands norabering from ten to
twenty, the East Affican m bands numbering from twenty
to thirty animals, During the day the herd scatters over a
fairly wide tract of country, but reassembles in the svening.
Each gorilla boilds a nest for the aight, those of the fall
grown anirnals measuring from two io three metres acrom.
From the arrangement of the nests relatively to one another,
Reichenow was able to arrive at important conclusions
about the family life of gorillas. In the vitgin forests of
Northern Africa the nests are built on the ground ; only
females with very young ofispring build iheir nests about one
end @ half metres abowe the ground. In the south, oa the
comtzary, the females and the younger animeals alone buikd
nests, and these are placed from fve to six metres upin the
trees ; the males spend the night on the ground without a
nest at all. Apes belonging to the central region seem to
aoaiupy a middle pogition, since in their case some members
of a herd will build a nest near the ground, and cthers one
from three te five meires above k. A shelter against rain




{5 mever provided. Thenm:sunedalnysﬂwmmghtmly.
am‘lmthe n dep is not infrequently

betouled with According to Reick i
bulld.mgpu‘nblblﬂfdepmd:mtn'dynpontradmm and ngt
upen & sharply defined and specialized instinct {as amoag
birds), for ooly gorillas captured after a certain age xhow,
in captivity, any inclinati is arranging a bed, a
thing never found when the snimals are taken very young
from their mothers. Perhaps, then, a difference in tradition
is responsible for the fact that gorillaz build differenily in
thenurthandmlhesouth Kabler, however, in the course
of his i ‘ with chi came to the
mndumuuthaxnmbwldmsmnnsthlssmﬁpmly
imstinctive [set below).

According to Reichenow (p. T6), the gorlla lives not
polygynensly, but monogateously within its hordes (this
contradicts Zenker's arsartions) | the saves do not associate
merely during each breeding perind, ut remain together
during wany wears. The haif-grown apes evidently stay
for 2 long time with their parents, perhape even until they
fourd a family of their own. The horde therefnre consiats
of 2 number of monogaraous couples and their ofspring.
1t is not known in what family relationship the members of
a borde stand te one another. Reichenow observed that a
horde is naver composed of moro than Gve families. This
division inte families is expresard even in the daily arrange-
ment of the nests. Reichenow found that in the northem
region the ests of u honde were atranged not irregularly,
side by side, but in ordered groups, which were divided
by spaces from aight to fifteen matres wide, Each group
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cmtnined twe large oests, those pamely of the two parent
apes, and from cne to two smaller nests belonging to their
half-grown offspring, whn from the age of about three or
four years enward cecupy slecping places of their gwn. As
lung as the young are still quite sogll they spend the night
with the mother, who builds a specially soft nest placed
specially high.

Von Kappenfels {quates hy Brehm) describes the father
a3 forcing his mate and his ofispring to pluck and fetch
fruit for him, dealing out boxes on the ears when this is not
done quickly and iavishly emough; Zenker relates the
same thing,

¥Very old male gorillas, and these aloze, live without a
mate., According to Keichenow, they are always animals
which have ceased to have any desire for the female, and
which have lost touch with their companions in consequence
of the brenk up of their families ; whether an old male is
expelled by ot or more of the younger males is ot known,
Such —still hypothetical as far as apes are
concerped—play a part, as is known, it discustions of the
* Oedipus cormplex . We have likewise no information as
to the fate of old females living independently of 4 mate
within the herd ; they are oot met with living apart from
other animals of their own kind.

The chimpanres, like the goritla, lives in bands, and the
former avoids the latter ; Reichenow believes that inter-
breeding between the two species is therelore very
improbatile, for every female is protecied by her own borde,
Tt is unanimously denied by travellers that old gorilles
cany off women. Reichenow is of the opinion that these
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tales of tealing gorillas originmted in the notion
that soreerers conld arsume the forms of gorillas, leopards,
or elephants, and in this goise were akle to play all serts of
tricks upon their idlow extatures. Like the gorilla the
chimpanzes builds ftself g sleeping nest every might, which
it uses only once; this ix tmilt in the trees, twenty to thirty
feet above ground. What has been said of the nest-building
impulse of gorillas is troe also of chitpanzses ; according
to Reichenow this dependsupou tmiltwn according to
Kohler it is purely insti The knows
hwwmmtnselfmtrmmthbranchu,whldln
laye over its back. Much less is known about the famiy
life of the chimpanzee than abont that of the gorilla. The
former are encountered in hordes ef twenty to thirty bead.
According to Reick | SRk ial suitable for obmerva-
tion is entirely lacking, assertions about polygpyny among
chimpanzees are yorely imaginary. Very old chimp

live quite alone withont a mate

Every horde of gorillas or of chimpangess inhalits a
perdectly well-defined and limited area, whose sze is
regulated according to the number of animals in the borde ;
for a horde of ge tige its diamel ling to
Reithenow, measures about fifteen kilometres; the doemain
of an old male, living zlone, is rorespondingly amaller.
These in particular defend their area ob=tinately against
every intruder. The hordes wander thmough the whele
domain in every directien, and in so deing the animals
contrive pever to spend twe successive nights io the same
place, althorigh at the end of several weeks they pver and
1gain retutn to the neighbourbood of a former sleping
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place. This wandering life iz conditioned by the vegetarian
habits of gorillas and chimpanzees, who, in their wild
state, feed exclusively upon fresh shoots. Unlike gorillas,
& horde of chitmpanzees seems always to travel in unbroken
file, one member following close on ancther, These circum-
stances produce a constant coming and going in any region
where chimpenzees abound.

Other specizs of apes also live monogamously within a
hoeds ; this seems to apply, for instance, to the members of
the Callithrix family, which inhabit Sonth Amesica, In this
instance, the female hears feom one to thrie young at 3 birth,
and carties themn abomt with her; from time to time she
induces the male to taery the children, which he does without
begitation. Tame guines pigs live menogamousty within
their berds.  Their breeding period lasts throughout the
whole vear ; at the beginning two unmated males may fight
for an unmated female ; cone of them pam with the jemale,
and from then on this h disturbed.
Among Patagonian cavy {Dolicheiis), a species ailied 1o the
guinea pig, which lives in herds, the mates are o closely
sttached to one anpther that they comw together agsin
even if they are separated for months and the female is
shut up with another male (Beehm). Wild rablits construct
their burrows in the form of colomies whers the different
passages in which they live communicate with ohe another.
They have been gaid to form monogameus mateships which
last for several years ; the male, nevertheless, i belteved ta
indulge in acoeisory promiscuity, seeing that he copulates
occasionally with unmated females. Further investigation
of rodents living in colonies will perhaps resylt in the
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discovery of other species among which moncgamous
mateshipa last for several yeam.

Permanent hipy within a
pmbablyoecmnmmgmany of these birds whmhbmod
gregariously.  Penguins, berons, wild guinea fowl, some
species of mand-pipers, sea-gulls, sea-swallows, acks,
guillemots, perrots, bee-eaters, swifts, certain birds of prey
le.g. the majority of the vulture species), rmvens, starlings,
some thrushes, ihe weaver bird, many doves, duchs,
cormorants, all are gregarious throughout the year, and
live in mencgamous unions which, among tmany of the
species named, probably last for several years, if not for
life. Thus ell species of parrots, so far a8 is kmown, live in
strict fmonogamy throughout their lives. If one of the
mates is shat the other {e.g. ameng araras) not infreqoently
allows itself to be caught. Flerons in their brooding colonies
are also strictly monogamous, and the seme applies to the
flocks of penguins which collect at brooding time, often
mumbering lundreds of ds. In lonies differsnt
species may postibly brood side by sde {as do difierent
species of vultures}. Among meny kinds of birds, even in
large fincks, a pair of mates may be recognized by their
drvation to one wnother's society. At brooding time too,
hirds which brood in colonics generally set out together, in
large or amall groups, cn the quest for food, as anybedy
may cbserve, for hmlself cach year in the case of starlings.

il d are and nest
Eregatiously. During the day the ma]g feeds the brooding
female ; at might the latter remains on the egge, whils the
males depart together for o sleeping place which is perhaps
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severn] kilometres wway. Sparrows ate also memogamous
and hrood gregariously, and while the female broods the
male from time to time betakes himself to the socdsty of
ather males.

H used to be supposed that button quails [Ternices) lived
palygynously ; this hes proved to be eron=ous, they are
monogamous. Mereover among them, as among phalarope,
the females are larger and more brilliantly coloured than
the males ; here only the females dance and fight for the
pessession of the males, while the latter alone hatch the egas.

Among the | ing already ioned, at breeding time
the brocding eolonies, which sometimes contain members of
more than one species, are traversed by innumerabie
pathways cutting each other at right angles. Each of the
rectangles thus formad is taken possesgion of by a pair of
penguing, and here the nest is built, either below, or on the
level of, the groond. Nests below ground level are conmected
with ¢ach other by gimilar paths. Endless quarrels occur
aver the nesting place and the quadrangular epace which
surronnds it. The nest itself is made of collectrd pebbles,
which the Birds occasicnally steal fram one another, Murphy
has described the gregarious life of the guzne birds of the
Peruvian cocast; most instroctive photogmaphs show the
birds brooding, fymg 1 and engaged in otber
activities.

In the case of the small green black-capped parrot, as
many as twelve paire build their globular nests 5o close
together as to give the impression of a solid mass of twigs ;
cach nest, however, has its own entrance and its own mter
room and brooding chamber. The sociable gros-beak
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(Phileiarrus socius) mests, colomy-fashicn, in trees, Each
pair tnidlds and roofs itz own nest, but the nests are so
closely packed together that they resemble a single struchure
with a roof abgve, and innumerable entrances below. Each
nest is vsed poly once | at the next broeding time the new
nests are fastened undermenth the old anes, so that the
struchire grows larger and larger, until, at length, it crashes
to the ground.

Honse pigeons live and nest gregariously ; as pigecn-
faociers kmow by expencnce, from four to might pairs at
Jenst must be kept at the tame time, gtherwise the birds
fly away and join some other flock. In certain species,
according to Whitmnan, the sexes de not recognize goe
another at first sight, bt only by their behaviour . homa-
gexnal inclinations and actions occar with malss and females,
Otioe mated the ferale pigean is usnally faithiul ; this is
Tess true of the male ; all the sathe, even il he does sccasion-
wlly visit other unmated females, he is 0 far [aithful to his
mate that he assists in the preparation of the nest, relieves
her regularty during the breeding period, and feeds the
nestlings. The infdelity of the male may, then, be claimed
as a case of ¥ promuiscuity. The male {rom.
the loss of its mate much more geirkly than the female.
If the fencier attempts forcibly to re-mete the birds, they
often go back to their original mate on the first oppartunity.
Nevertheless it would seem that among pigeons mateships
are not life-long, ut last only over a number of brocding
perioda,

Sehjelderup-Ebbe has made & number of most important
ohservations on the life, after mating, of gregarious wild
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ducks. Cue female never attempts to decoy a mallard
belonging to another. During the selection of mates the
mgle approaches the female; but the latter does the
choosing, that is to say she either avoids the approaching
magle mt accepts his advances. If she accepts him 2 mone-
ganiods micn it formed ; i she does not the male turns his
attention te other unmated females antil his wooing meets
with mocess. Nohen bird ever allows herself to be foroed
into mating with & mallard, The supetiority of ooe suitor
gver another does not influence the female in her choice,
According to Schielderyp-Ebbe both male and female are
strictly faithiul to one another. Unmated males are always
ezger to waylay already tipted females. I the mate iz
stronger than the new-comer he tries to drive off the latter ;
but in spite of this the intruder sometimes succeeds in
treading the femaie, for once he is in the * pairing trance ™
ne biting or pinching en the part of the rightful mate
has any effieet. Il the new-comer is stronger, the dis-
possessed mallard does not dare to defend his purtner, but
merely sets up & loud cutary. (According to Schielderup-
Etbe, the respective superiority aod inferiority of ene
bird to another in a bird community is always perfectly well
knowt to its members ; see below under ' pecking order ™)
When the hen bird begins to btood the mallerd, according
to Brehm, leaves her, and joins with othet drakes to form
special flocks, or even mates again with » second hen bird
which has remained unmated. But when the ducklings bave
reached o certain age, the mallard again juins the female
and her brood. The mergus often nasts in colonies | in this
cate two hen birds, even il they beloog to two different
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species, ot infrequently oy their eggs in ene nest, broed
in common, sod share the work of feeding and earing for
the young without making any distinction between theic
own and the other’s offapring.  Among a species of weaver
bird {Mumia malebancd) two couples often share & commen
nest in which beth the hen birds lay ther eggs and hatch
them owt. Supplementary mention may be made of the
Brarilian snis {Crotophaga ami). Scme half-dozen of the
hen birds boild a common nest zod alsa carry out the incuba-
tion of the eggs in commem, twn of three hirds sitting on the
nest simultangously, and bring relicved from time to tme
by other mothers, But sinee T could not, from the literature
on this subject, make sure of the exact nature of the mating
hahits of this species, 1 mrerely quote these facts for what they
are worth.

f2 Polygyny

The tarpan, the primitive Ewropran wild horse, now
extinct, hived in herds oumbering several hundred head.
Each of these herds was sub-divided into a pumber of
famslies, each family consisting of z stallion and severnl
mares ; #o stallion allowed younger stallions capable of
reproduction, nor even an clder rival within his harem.
The stallions often earried off domesticated mares, and on
this account the South Russian peasants used tv lay traps
for them. Among ezebras, and South Amerien horses
reverted to their wild state, several stzllioms and their
harems may join together inte more or less loosely erganized
comamnunities ; tut even in this case the property rights of
wach stallion are strictly respected.

Some authors bave given highly imaginstive accounts
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of these ape societies which are cornposed of several per-
manent polygynons mateships. On the basis of the informa-
tion at present available, the organization of much a horde
may be portrayed somewhat as follows. Among pelygynous
specits any ape-herd of cemsiderable sizr consists of several
harems. By defivition, every harem is composed of several
females with their offspring and a number of hali-grown
males and females, held together by o fullgrown male
[called by these authots ' the pacha ). Thr first care of
every male is his own large family ; he looks alter its zalety,
and makes =sure that his moze or less numerous wives remain
true to him (Brehm, wol. 13, p. 575). Thase of the latter
whe commit an act of infidelicy are cuffed and pulled about
by the " pacha . [n these polygynous families it seems
that caly the females, not the males, carry the young about.
Several families, each led by its " pacha ', join together to
form larger bands ; the leaders then make it their cormon
tatk to guard the horde, in which they may relicve one
another. The defence of the horde against external enemies
is undertaken by all the " pachas ' together. 5ince in every
herd of apes constant quarrelling is the gencral ryle, dis-
sensions may glso arise between these leeders. Each
band lays claim to a special area, At night the apes usually
huddle dose together and keep one another warm.
Contrary to a widdy eccepted beliel, all serious writers
agtee that promiscuity is never the general rult io a horde
of mpes; promiscuity 23 an a ¥ ph does,
however, ocowr.  Let me zeize (his occasion to emphasize ooy
again that apes de net deserve the imputation of atmarmal
sensmality (Brehi). Adult males retain their reproductive
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powers throughoat the year, and the female menstruates
every month ; this, and the protracted helplessness af the
ymung, certainly contribute to hnld. such polygyneus mate-
ships h Bah , live in groups lad by
several "pac.has e'ax:.'h ancmnpamed by his harem
(Schillings, 1008, P 303), and this is probably true of howling
monkeys (Myeks) as well. BEut even in this epecies, o
“ pacha *' and his harem ionally form an indapend

famity. Hordes composed of different species of long-
tailed monkeys are not rare. But even when every member
of such & group follows the same leader, it is, nevertheless,
certain that he dees not lay claim to every female in his
horde. In spite ol the fact that only one such leader is
present, given a suficient number of individuals, bere again
@ nurober of polygynous mateships may be formed within
the horde. Mow there are also hordes of monkeys all of
whom belong to the same species, which are led by one ape
alone, even though the horde contains several other full-
grown males. So far as I could gather from the literature
on the subject, it is supposed that, in these herdes, the
Ieader claims all the females for himself. It is, however,
possible that, as with a horde composed of different specits,
the " chief * possesses his own particular harem within the
horde, and that the same applies to each of the other mabes,
A forther possibility, not to be summarily rejected, is that
the stronger male, but he elone, may encroach with impunity
upon the harems of the weaker, just a5 ameng ducks, ascord-
ing to Schjelderup-Ebbe, only the stronger treads the
mate of 3 weaker one without meeting with opposition on
the patt of the admitted owner. All these are ohsenre
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points where monkeys are concerned ; it is very much fo
be desiced that soma light should be shed upon them.

a2 Relations between Parents and Offspring : Fammilies

A family mey arise ot of & mateship, but this does not
necessarily happm Many animals, even those which unite
in hips {fishes, amphibi
reptiles], abandom t‘hzzggsa]’bn—thzyhavubemlmd,and
concetn themselves no further with them. A distinction
may be dmawn between (b1} parent families, (ba) father
famibies, and (h3) mother families, to accord with the ceses
in which both parents, or only the father or the mother,
remain with the ofispring. If the young are abandoned by
both parents, whilst remaining united among themselves
for a time, they may be said to jorm (b4} a child family.
When one or both of the parents guard the eggs, but not
the young after they are hatched, we have a preliminary
stage of family formation. Among many species the
festerizg of the brood is & cmllphuatod matter. The families
may be ] or § \ g to the period required
by the young for development.

1 Parent Families

Parent families occur amaong passsiides and other wood-
boring beetles, where the parents feed the larve, and watch
over the chrysalis. Both male and female of the Gsh speties
(Enpometis) guard the nest built to contain the eggs; the
yeung,after they are hatched, retern to the pest every evening
for three weeks, and beth the father and the mother keep
watch over them {Daoflein, p. x87). It is not impossible
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that in this case the example of the parents teaches tha
young to seek for food and aveid danger. Similarly among
Labrus, and some Cichitdes, both jmrents provide for and
protect the eggz and young.

‘I‘hepuentin.m:lylsa]snvmymmnumghudsand

With v hirds the female usnally
Tuilds the nest whils the male only carries the material.
Ameng weaver birds the male alone does the boilding, the
female helps, at most, in the ftting out of the nest. Neat-
tmilding depends not on tradition and instruction but on a
highly speciafized instinet; for young birds construct a
nest at the Gtting season without ever having seem onr
befgre. The only difference made by practice is that
the older birds tnald mors conoingly than the youmger.
Generally speaking thr nest serves only ta shelter the brood,
but with tits both the parent kirds and their young often
spend the night in it, even in winter.

The cock bird relieves the hen during incubation ; aften
he brings her food. In many species both paremts feed the
offspring, and onot  infrequently carry  awasy  their
extrement.

The parental inttinet in birds ic so strong that it i3 easy
to foist eggs or pestlings not too cbviously difierent from
their own upen a couple to whom they do not belong.
Substitutions of this kind even occur in nature; hbalf-
fledged nestlings which have lost their parents will some-
times fly to a strange nest, passibly that of another species,
and are thete fed, together with the nestlings already
present, by the paremts of the latter. Tt is well known that
the hen cuckoo lays her eggs in the nasts of other birds and
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practically never hrogds herself. The fact that l:ucltws eggs
found m the oests of hedge-sf water-wag eic.,
always in the same degree resemble those of these species,
depends, according to Rensch, wpon the fact that the owner
throws all too dizsimilar eggs out of the nest. Thus the
cnckoo trades upon the parenta] instincts of the birds whose
nests it invades. The newly hatched and still sightless
tuckoo sjects the offspring of its foster parents from the
nest with movernents of its wings znd back, but in spite of
this the parent birds invariably lock after the interloper
umti it is fully fledged. Thus we have the following anomaly :
the smging-hirds worry the full-grown cuckoo just as they
do other enemies, £.g. birds of prey and awls, by emitting
piercing screpits when the female tuckoo approaches their
nests, whereas their all-powerfnl p 1 instinct F

them invariakly to tolmbe the egg or tend the yvlms blrd
1eft with them. A South American duck (Meopiana) lays
its sggs, like the cuckeo, in the nests of other birds, namely
in those of coots, sea-gulls, etc., and never, apparently,
tnailds a nest of its ewn.

Xf one of & pair of brooding birds dies the survivor olten
brings vp the broed alone. But the mpies of many birds
af prey cannot do this, With house pigeons, if one mate
perishes whilst breoding the other very poon desists from
the taxk. The parent birds of some species (ogtriches, peewits,
corn-crakes, larks, partridges, ducks, ete.) entice an enemy
away from the nest by a cunning cetreat, pretending to be
wounded, limping, etc.

If the hen bird Jays a second batch of =ggs, the cock very
often aseumes entire charge of ithe first brood. Young
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swallows shate with their parents the task of feeding the
second brood (Groos, p. z2; Brehm).

When the yrung birds are Aedged they are taught Sying
and other accomplishments. Often the old birda perform
Bight mevements m sight of the nestlings, entice them cue
of the nest by dangling food in front of them, or push them
over-the edge of the nest and catch them again, if necessary,
in mid-air. Crested divers talke their chicks down with them
when they dive, tucked under their wings. As soon as young
wall swifts are able to leave the nest the parent birds may
be zren Bying with them through the streets of car towns,
uttering piercing cries ; by this means they are taught to
fly apd enteh intects. Male and female ialeoms teach ther
young to capture prey. One parent om the wing dropa the
prey, and the young nmst catch it in foll Bight ; if they misg
it the other parent, flying under them, catches it before it
tonches the ground, carries it up again and lets it fall coce
ogere from above the young birds, These ewercises serve
aleg ag practice in flying, the young birds imitating the
exgmple of their parents,

When pestlings are foll grown the parents very often
drive them from the mest, on the tther hand they may
remain under the protection of the perents even until the
second year, as happens in the case of some ducks. The
parent gray goose cannot fly, consequently the young do
not migrate in the amumn, bt remain with the old birds
during the winter (Dofiein, p. 6g%). The male partridge at
first guards his family alone; later, however, when the
young males are yuficiently develaped, they take it in tum
{6 keep watch over the brood.
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Among polygynous binds the care of the yeung nsually
devolves upon the female, but in the cane of the Nandu it
in undartaken by the male.

Among meny mammals the father helps in protecting and
itgtructing the young ; it iy probrbly in the natare of things
that the male of o monogamous species takes a greater
interest in the young than the male of 5 polygynons specias.
In thos: mammal species where developmemt iy especially
show twe or more litters may remain under the care of
their parents at one and the same tHme,

Amcng some beasts of prey the father lives for & time
with the mother and the effspring. Thus fhe male Hon
s e o help in the procuring of fnod, and tn defend bath
its mate and its offspeing. Some beasts of prey, while they
are still young, leamn how to hunt under the goidance of
their parents ; in the cese of lions this peripd of instraction
is said 1o last & year and a balf. Male foxes, contrary to
earlier wiews, also defend their wate and their offspring.
On the piher hand it is uncertain whether the male wolf
helps i the rearing of the young.

Among monogamous Umgrlafa {wart-hogs, certain red
deer, antelopes, gazelles etc) the male helps to defend and
instruct the young. In respect of wild rabbits we have two
contradictery assertions, namely that the father protects
the young and the mother hidsz them fmm him ; perhapa
it i a case of the habit varying with the district. Amomg
Ungnlatz living in polygynous permanent familics the male
leader always protects the whole harem, including the
Young.

With both polygvorus and mimogemous apes the father
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guards the young ; often the mother, as far as i pomaible,
keeps the offspring away from the father; in the case of
Callithrix, however, we saw that the fermale sometimes
inchces the male to relieve her, tempararily, of her burden,
which he dect willingly. In certain ape species, when kept
in captivity, the father assumes the care of the young on
the death of the mother (Brehm, wol. 13, p. 561} Proof
that apes are by Do mens sooually unrestrained is to be
found in the fact that the mals of & polygynous species may
care for hig fergle alome once she has bermme 4 mether, and
for her offspring, taking th d d ne notice of other
females (Brehm, vol. 13, p. 591}, The mother chimpanzes
carries her young about until their third year. The first
attempts at walking alons are prompied by the mother
phcu:g the imfant om the ground, whereupon it utters
F g cries ang i diately rims back to her. But the
motherp\usﬂmhghtmadin{antdomagainmdagam,
until at last it gaing courage to crawl & few paces.  Accocding
to vem Allesch, the mother chimpanzee teaches her affspring
to czawl in the third menth ; standing opposite te it she
holds it by ane aw and lorces it to follow her on three legs
while she poet backwards ; or she puts it down beside her
and Ieads it stumbling along. Orang-utan females kept in
captivity have been cbserved to tesch their offapring to
tat brend by chewing it before them. Pfungst never chserved
that the females of cther ape species teach their young, as
they are Thed to do. A ing to him, teo,
gemes between the young and the dd are always started
by the young. Yerkes meutions that mother apes will
sometimes carry about a still-bom infant for more than a
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menth, until all that remains of it is an unreeagnizable shred
of skin.
ba  Father Families

When the éather alone takes cherge of the young, a father
family i3 formed. In a certain sense such a family may
he wid to have been formed when the father guards the
egpe after they have been laid, even thoogh he takes no
further trouble over the offspring when they are hatched,
28 ootars in the tase of the grass frog. The male of Alytes
ebsietricans earries the egge about with him in 2 long string
wioung round his hind legs until the larve emerge, and
defends these strings against marawders; but the larve
are Jeft to themselves. In contrast to this the male Raine-
dersnz not only carries the egrs in his gular sac but the young
as well, until their metamorphosiz i5 comnplete, while
among sotne other [fog specics the tadpoles are carcied about
on the back of the male.

Themale stickleback inriflds a nest and induses a nomber of
females to lay their eggs in it, in the way described aboye,
If his et ig taken from him he suffers himself to be pursued
and ill-treated by others of his own species, but as spon as
his nest is returned to him he immediately puts all his
ebsailants to flight, and retumns to the defence of his nest
again {Deegener, p. 237). His psychic condition strongly
affects his bodily app : when thus dispirited, he pales,
though normally st pairing times his body is a bright
ecarlet. Not only the eggs but also the young, after they
have hatched cut, are guarded and kept together by the
father ; runaways are swallowed and brought hack to the
nest. It i probable that young figh, forsaken by the father,
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attach themselves to families still led by the male parent.
A few other fish species may be named ; the male Prodop-
terws defends his offspring as leng as they remain in the
nest ; the male Macropodus and that of allied specias stizes
in its mouth ymmg whick have strayed from their fomm
nest and brings them Back to shelter ; tha male of Aviss
carries both rggs and young for a time in ity mouth, and
later on, if danger threatens, hides them there again ; the
male Awsa leads its family of young for four months.

B3 Motker Famifies

It is more frequently the mother than the father whe,
massisted, guards the young. The females of some gpeies
of Jeeches carry their offspring about for a time; the
young attach themselves to the body of the mother with
their suekers, and if detached, always return to her. The
female of certain species of bugs guard their epgs and their
young. The female earwig (Forfiosls) guards eges and young
in @ hole which she digs herseli, and celleets them together
again if they get scatbered. The female mole-cricket
(Grodlotalpa) digs a hole for its eggs and guards them and, for
some time, the young as well, although this does not prevent
her from gradualiy devouring a <ertain number of the latter
{cannibalism is, indeed, af vary ¢omman occorrence in the
animal world, ser below). With many arthropeds, specially
ameng craytigh, but also among spiders, the mother carries
the eggs about with her ! in the case of spiders the mother
may even guard the young. Ameng Lycosids and seorpions
the young take refuge an the mother's back. The female
scorpion i& said actoally to catch prey and tear it into
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pieces for ita young. In the case of Copris, & dung beetle,
the female remaing with the larve during their metamor-
phosis, and is even pupposed to asist them to smerge from
the chrysalis. The female of some species of cuttlefish
[octapus and other allied species) watches over the eggy,
and pazacs a constant corent of water over them Eom her
[umnel,

Muther families alse cocur among Gshet. The femoale of
Heterotis leys her eggs in & pest and later leads the swarm
of young. Among some species of Cichbide the female
carries the eggs and the young in its gullet ; the young
afterwards swim near the motber, and when in danger
eollect round her head, or are sought out, ene by one, and
sucked into her throat again.

The female marsupisl frog carces its eggs in a pocket oo
its back until the young tadpokes emerge. The female pipa
bw.dcamﬁ:tsyuungmnpouchodshnanttshaukuntﬂ
their is picted.  Feomale crocodiles
wabchuthhelreggs help the young te emerge, and Jead
ther to the water. The female alligator protects its young
even after this peint. Female pythons guard their eges ;
whether they also protect their young is not known.

Mother families are the rule amomg polygymous birds
{except in the casc of the Mandu). Chickens, lor instanre,
ket from their mothers how to avoid danger, how to pick
up Tood [Morgan), and {according to ether writers] their
peculiar method of drinking.

In the case of the feline beasts of prey the mother drags
emall living, o hal(-dead animals of to her youmg, provided
that the father does not alse take his share in rearing them
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(see above]. Among the majority of beasts of prey one
of the chicf eares of the mother is to keep the father away
from the offspring to prevent him from devouring them.
Bhe sete free her prey in the presence of the young, and by
catching it they prepare th Ives for future predatory
explaits. Later em the mpther takes her ofspring with her
on her lumting expeditions, and it is only when they have
themeelves mastered the art that they leave her. Such
instruction may require months, for though the predatery
ingtingt is innate, it is perfected enly by teaching. Youmg
foxes are taught by the mother in & similar fashion. Female
polar bears and seale carry their yudmg to the water and
teach them to swim. Selitary mother familits are found
among some ol the Onpuisfa (g among elks]. Where
the larger gregarious mammals are much pursued, the erds
may sometimes split up into mother families. Thus
Schillings (1905, p. 138) repeatedly saw herds of elephants
consisting of & mother and six or seven younger animals of
different =izes, very probably all of thern children of the
old female born in the course of the previous thirty or forty
years.
A "' mother herd ' is formed when a number of mothers
and their offspring unite into a socdcty without the fathers
{stt below).

i Child Familiex

Tt the children only, without their pareats, unite and
form a society, » "<hild family ' or brotherbood is the
teglt, Processionary caterpillars, and other species of the
genus TA ez, which have ged from the same
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mass of egEs, remain together permanently. To their migra-
tiona they form the well-known * processions . One cater-
pillat lmads the way, after it two or three others, and then
the rank and fila in thres end fours. The insects creep along
in an unbroken chain, and if this chain is ruptured at any
point the alarm thus created may spread to the leaders,
and ﬂle promnn comes to a standstill until the broken
blished., Dreeg is, in my opinion,
quite wrong in talling sach a gathering an association and
oot & society, giving as his reasen that " no positive
advantages can be proved to result from it ** {2008, p. BG).
Hyponowesta caterpillars build a common dwelling nest.
Ii scattered, they strive, according to Desgener, to reunite
and build another, whereby wvaricus different *' child
families *, i.e. the offspring of difierent parents, mingle
without hesitation, even when there is a considerable
difference in their ages. Small bands of scattered cater-
pillarg tead te attach themselves to larger ones, searching
aimlessly about for them, since they are unable to per-
ceive their iellow creatures beyond s certmin distance.
It cue caterpillar is kept in solitary captivity it builds a
nest alooe, and appears to saffer no appreciable effect from
jtg isclation. Ampng Mal [Deegener, 1420} the cater-
pillars, even of difierent species, unite to form a " child
society . These ingects often combine permanently with
companies of caterpillars belonging to another species.
Young fishes not infrequently foren * child families "
but families 50 created mingle with other members of their
own tpecies the they meet, irrespective of whether
they are the ofiepring of the sate or of different parents.
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Herrings which bave haiched cut simultanecusly remain
permanently united, and thus form swarms differing from
one another in the age of their members ; these xwarms
may mingle for a time, but tach always re-issoss intact from
the mass, Yeung pythont keep together at first in @ kind
of community, later becoming solitary, like the parent
snakes

* Child families " are also [ound ameng mammals ; they
might perhaps be More accumately designated * child
herds " or herds oi adolescents. Thus yomng cachalate
sometimes live in groups of their gwn until sexally mature.
Young roes stay with the mother wntil the next rutting
season ; she then drives them away and they often wmite
to form herds of their pwn. Among wild reindeer the young
males and females, not yet capable of reproduction, join
togetber into herds of considerable size led by an old
untnated ferale.

a3 The Behaviowr of Animals Debarved from Bresding

Among many social mammals, it also among birds and
reptiles {emerald lizards], old males are sometimes found
living in selitude. Some adthorities would consider mammals
living thus as former leaders and harem-owners expelled
by rebellitus young males [Oedipusl). Bot since sich
solitary enitals are found in s0 many different species it is
probable that, in some cases, at least, weakening of the
sexual impulse and a desire to abandon the restless life of
the berd are important factors in their behaviour. In the
mammalizn ypecies solitary animals are enconntered among
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apes, eleph buffaloes, dser, pos,  giraftes,
hippepotami, kangaroos, rodents, eic.

In the case of the gnu, males in their prime have been
saen to axpel alder maies from the herd and keep them away
from it permianently (Schillings). The latter hold them-
selves aloof, like onty at a di of o few hundred
paces from the herd and give warning signals when danper
epproaches. Very old steers eventually separate themselves
entirely froen the berd and live r solitary life for the remainder
of their days. Among bantin, the younger generntion_of
tulls are said to make commeon cause against old steers and
expel them from the herd,

Qld males living unmated either keep strictly to them-
selves, or else seek out cthers in a like condition, whether the
latter beleng to their own of to another species. Old bull
grus, for instance, live in groups of twos and threes, and e
dn old bull ephants. Schilting saw twa old bull slsphants
and an old male gitafle living together for weeks.

Among palygynous species there are always, in the nature
of things, a large number of males which—for a time, at
least, and possibly ali their lives—are precluded from
coition. Among sea-lions, and their allied species, where
the male always coliects a large harem, the excluded males
gather together in two scparate groups, one consisHog of
eld, expelled, or womnded males, the other of the youmger
males, the * Bachelors ' a8 yet precluded from coition by
the lords of the barems. Among puanaces the sexuaily
mature young males expelled by the herd leader, foreguther
with others of their own age and with immaturs females.
Youog male vicunas remain with the methers uotil they
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are full grown ; then, however, the whole berd of females
wutes to drive away the oow sexvally mature males with
bites and idcks. These malez then form herds of twemty or
thirty head to which other unmated sclitary males attach
themselves after they have been defeated by a rival. These
herds have no Jeader, and, at rutliog time especially, live
in a state of continucus quarrelling. Such * bachelor ™
berds are foond among some spevies of apes, deer, antelopes,
gazelles, and buffaloes. The troops of geldings found n
South America, which herd together in ¢ompanies of their
owr, and keep away from the harems, are, in a certain sense,
* bachelor * herds. In Cape Colemy adult male long-tailed
monkeys are often met with living aione, and this has been
taken lo mean that they have been driven oot of the herd
by the " pachas . Among migratory birds, those which,
for some reason or ancther, have not paired, always return
very early to their winter quarters.

Ammale prevented from pairing and breeding often try,
oevertheless, to satisfy their brooding instincts. Unmated
guillemots are dlways to e found on the cliffs monopolized
by this species for brooding, and they pounce Tpon any =59
temporerily abandemed by the parent Birds, and broed for
a little while. In Parmguay, female mules, though sterile,
sornetimes steal foals from mares ; they mother thess foals,
tender them their dry wdders, etc., but the faals, of course,
quickly perish. The German expression ™ ape-love ",
connoting harmfully exageratsd parental care, does not,
according to Brehm, refer to an aps mother's anxiety for
ber own offspring, but to the parental instinct which shows
itself m childless apes ; these will appropriate the offspring
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of anpther femala (sometimes belonging bo a different species,
or even the young of cats and dogs), thus gravely imperilling
their Gves, the would-be muums having, for one thmg,
milk to offer. G 1 X certain and
also certain birds, show o stnlung tendency to adopt and
tend anything young, more or less regardless of its soe
{Groog). The parental instinct is, therefore, awalencd by
whatever is young, awkward, or in need ol help, and oot by
any special smallness of the animal, This instinet shows
itself most clearly in individuals prevented, by some camse
or ancther, from breeding,

£ T Behavicar of & Tty Regwioductive Species puisde
Bresding Tume

The behavigur of i d e species during
the period of sexual inactivity varies gmﬂy E:lhcr fhe
couples live in solitary
the year apd are abandoned by their c'hlldren A5 S0om 8y
these have reached a certain stage of development {as in
the case of aome birds) ; or the family, eonsisting of [ather,
mother, and children, remains united until the next pairing
time i the foliowing spring, possibly Living gregaricusly,
meanwhile, with other families. Alternatively the mates
may separaite ulter the breeding period and unite with
athers of their own sex to form male and female com-
munities. FEither the old mates reunite in the (ollowing
scaton, or new mateships are formed from yrar to year.
Whenever the females live in a herd of their own, accom-
panied by their young until the following sprmg or later,
they form a ** mother herd ™.
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ax  Casws i whick the Sexes Live Topether

Some fishes, Viving {or a time in solitary mateships reunite
after breeding time into large ities {e.g. the
Rhodews amarws). This is also true of some repliles, ..
lizards. Among sticklings and other species the males
isolate themeelves at breeding time, although outside this
period they live a gregarious life,

Birds frequently assemble in flocks after the bresding
season is over, sometimes only to fly rom oo haunt to
another {in northemn regions, titmice and some finches, in
warmer latitudes, flamingoes), sometimes to migrate to more
temperate zomes. The migratery birds of the northern
hemisphere naturally Ay south in winter, these of the
southeen hemisphore north. Before they set ont large crowds
of them are seen to remain several dayx in the same spot,
They migrate, according to the species, cither in large
magses of no particular shape, or in fows or in wedge
formation ; in this last case the bird at the apex {whether
male or femals) is frequently relieved. Birds which have
travelled together remain more or lese umited in their winter
quarters. Migration is instinctive (C > V), for bards captured
az nestlings and kept in isolation grow very restive as the
migrating season approaches. Tt is not habit but mstinet
whicth determines the travel routes, at least among those
epecies where every bird, mcluding the young ones, sets cut
independently {see below).

With the settled warmth of spring, the birds break up
their winter gatherings, whether these be formed for
migrating or merely for feeding. The pairing of unmated
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birds i not & smpla division of the winter flock inte separate
couples ; rather the gregarious impulse disappears and the
muting impiilse asserts itself more and more, Long-tadled
tita {Acredula coudata and rosea) form societies during the
winter which comsist mainly of single [amilies, i parents
with their yoomg. In easly spring these societies break up,
and solitary tnmated males are seen Bying round alone in
eager search for a mate, which, when found, they escort
to the inture nesting place {Haetker, p. 47}, If, efter their
return in the sprimg, migratory birds are taken unawares by
a recurrence of wintry weather, a number of couples living
in the same area may be seen momentarily reunited in a
commaon search for food (Haecker, p. 33).

In certain mammal species males and females unite to
lorm sacicties between one pairing scasem and another
Thus wolves, jackals, and hyemas live in hunting packs.
T was able 10 see for myself, in the spring of To15 after the
Russien invasion of East Prussia, near Eydtkuhnen, that
the instinct to fartn & hunting pack ean be reawakered even
in the demesticated dog. The district hod been forsaken by
its mhabitants, many farms had been burnt, and the cattle.
and most of the dogs had perished. A few doge, however,
survived, and had formed themszefves into packs of about
4 dezen which hunted over the fclds like a line of inlantry
in open formation. 1t was a strange Kight to see these packs
composed a3 they were of dogs of all breeds, colours, and
sixes, engaged in guch a pursuit. Nat one of these dogs had
ever leamned, sither tk h traditisn or upbfinging, te hont
in this open formation ; but an ancient mstinet prompted
them, in their necessity, to form these hunting packs.
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Among gregarious mammals the sexes very often separate
alter pairing time; pevertheless, among Antifocaprs
americana and saiga sutelopes the to sexes are found living
together throughout the year, The same thing ocours in
the case of mammak living in colonies; the males and
females do not separate.  Many rodents, and also comeys
[Procavia), ive together in this way. Within such colonies
the gnirals, alone (ground squirrels), or in coaples (wild
rabbits), dig a oumber of separate holes and burrews which
are sometimes connected with cme ancther, or several
individuals may build a common dwelling. Dormice, alons
or m i Tuild i H ot in undergrowth ;
jerbons, and their sllied species, wombats and oposmumy,
Hve gregariously in holes which they dig themselves.
Vizgeachas and beavers live in rolonies, the inhabitants of
which are in clogs connexion with one another.

az  Gaves in whick the Sexes Lioe dpart

‘The nunber of social apecies in whith the sexes live apart,
except ut paiving time, is by no means small. It is, indeed
not at al! an infrequent occarrence for males on the one
hand, and {emnales on the other to form separate herds. If
the females are accompanied by their young, 3 * mother
herd " is the result. It iz worth noting that societies
composed of one sax only, and formed for no sexual purpose,
ere not restricted to man wone, but ars also common among
animals,

According to Schillings, for imstance, among many
antelopes the herds divide according to sex between one
Ppairing titoe and another ; it iz true that a few bocks are
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ocrasionally found in the herde of femaies. Wild sheep,
bougneting, and other Uxgulale likewise live, after the
paiTing seasm js over, in herds composed of one sex onjy,
Among Adrican and Indian elepbants, too, the sexes form
herds of their own, the herds of fernales being led by a
female and accompanied by their yonng. In years past herds
of several hundred head were often encountered, bat they
were the result of temporary alliamces between several
different troups. In more recent times, according to
Schiliings, the soreiy decimated herds of East Africa probably
o Jonger maintain the separation and classification of their
socicties arvarding to age as steictly as in the days when they
were more nemercus.  If a herd of males and a herd of
femmales chance to unite, the separation of the sexes is
veuglly maintained, this being especially visible when the
herd iz resting. Closer relations beiween the sexes occur
oniy at breeding time, when a male temporazly takes
postestion of a herd of feruales to form his harem.

‘The bisons, which at ome time were found by the million
in North America, did not live in mere disorderly moba,
Every herd, however large, showed itself, oo cloze inspection,
to be camposed of sef bands, each « ining from six
to sixtern bulls or thirty and more cows: the bands
of females were led by young males, and each band of males
had aiso its own Jeader. In a large herd the troops of bulls
formed an outer ring, whilst the cows herded together in the
centre. Bisan an the march, or grazing, genctally moved m
Indian fite. It is said that at rutting time the herd did not
divide inte couples or harems; nevertheless, the order
deseribed above mnst then have temporarily suffered con-
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siderahle disorganization, Among seals, during the pariod of
sexual inactivity, the sexes are emcomntersd in separate
hetds. The females are accompanied by their young, and
sometimes by the “ bachelors *, ie. males which did not
succeed i mating. With Virginian deer the cld males unite
in herds of their own after rutting time, whereas the young
males join the herds of females.

In some gpecies the females live together with their young
in " mother herds ', the younger, sexually mature males
form herds of their own, and the older males live as hermits,
eeeking the herds of females only at pairing time. This is
troe of wild pigs, red desr, and fallow deer. Althongh bats
are generally extremely social animals, after pairing time the
male lives aleme, and the females form ywarms of their own
in which no male has ever yet been found. Shortly before
the outhbreak of the great war, aceording to Brebm, m
Bralowicza hetds ol female bisem (Bosbonesws), en animal
now extinct in its wild state, containing frem ten to twenty
head, were always led by an old cow and accempanied by two
at three bulle. The younger bulls lived in herds numbeting
from filteen to twenty, whereas the old bulls lived by them-
selves, Females were rarely encountered eingly, and if they
were it was probably as a result of the decimation of the
species. At mtting time the old bulls joined the herds of
females, and viclent battles were fought for the possession
of the latter. Olher species of buffaloes are said to have the
samne habits. Among elks, m the winter, the males and the
~Founger animals unite into herds, containing at the most Sfty
head, while the females often keep to themselves, each with
its pwn offepring. Typical © mothet herds * are formd ameng
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soime whales. Thus the cachalot appears im so-called
* schocls ¥, numbeing {wenty or thirty ammale, and
entirely composed of females and their young ; o old mals
octs as leader, cafled by whalers “ the schoclmaster *,
Several scheals may onite, sach with its gwn schoalmaster,
Schools of sporm whales have besn sten, Ind by a female,
and pover accompanied by 2 male. In the case of the
onsocial otter (Lue], several Iemales with their young
nﬁmumgmfma“mmhnmty ; in the same way
1 w0 or three licnesses and
theirwwshmﬁnsmseﬂlu-

Some gpecies of birdy, when migmting, divide according
to age and sex ; thizs babit hay already been mentioned in
connwyion with chaffinches. In certain species old males oo
the one hagd, and females and young males on the cther,
join together, It is common for the young birds to leave
first, being followed & month or two later by the ofder birds,
and Iast of all by the cldest males. In therspring this order i
reversed. A typical ingtance of this ia fornished by the
starlings m Heligoland, whose period of migratiom extends
from the end of June to December (Gaetia),

Wild tuthey cocks unite after brasding tirme i societics
of ten to 2 hundred, under the leadership of an old cock,
while the hens collet in Becks with the half-grown Foung,
In the course of the winter these jgoups, originally
dstermined by aex, nevertheless mix with coe another, but
separate again befare breeding time begins, Hand-reared
=k pheawmts, which are pelygynons, sbandon their mates
and form Rocle of males,

Some fishes live in shoals divided accocding to sex, ef.
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Lewcisens raditus, 'When salmon come op from the sea, the
sexes travel separately ; the shoals of males appear first,
and are followed by the females ; it is said that they trawel,
like seme birds, in V-formation.

a3 Societies compored of Diffsrem? Speciet

We have seen that sometimes birds of different apecies
broed togetber in the same colony. Cther animal species,
toa, arr found, especially at other than breeding time,
living together, or with epeciee whose mtting peried is
whinterrupted. We can here disrsgard these symbleses
where the partners Sther exchangs nourichiment, o the one
parinsr tectives Drotection in exchangw for foraging. We
will only consider those cises where animals Bving their
natural life nrite mainly to satidfy their desire for com-
panignship,  We ehall very spon discover that such socjeties
may alsa possess biological signifimance. The links bindimg
their mernbers together are of varying strength, and con-
=quently they must sometimes be classified rather as
amociations than as societies.

Different species of dolphmsimtmupsledhyone
individual ; whales ks ships, prompted
by their * following instinct'. Antelopes of different
pecits occasiomally mix with one another ; the reed buck,
which always keeps to itself, is an exception. The Pemvian
Prong-horned antelope joins bherds of tame cattle, as docs
the elk. Wild pebres follow domesticated horses and
graze amopg them. Gazelles mix with herds of cattle.
Wild amses, different antelopes, yaks, and scattered horses
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s togsther. Wikl buffal

arm
with elephanty.
Zebras live amicably with different species of gazelles,
and with crested cranes; these cases have sometimes bean
named “ motual sssurance socleties ¥, for the long-legged
birds in question are guided by sight, the four-footed beasts
by scent, and it may well be that what escapes the ' eye ~
ia detected by the ““nose”. How far experience and
mmphyapanhthmmumkmm
Similarly antelopes and 1 remain fer
bours in the midst of & troup of baboons (Schillings).
Large flocks of Ciconiz zbdémis and white storks (Cicomia
alba) often it grasshoppers together, et do white storke
and ymarabemts.  Stresemann has given a detailed zocommt
of the of bird flocks compesed of diff species.
In conclusion we may mention the herds of apes already
Gescribed, which are composed of different species. Some
apes, bowever, avoid those of other species, and two species
of babocn, hamadryas and gelade, quarrel whenever they
meet, shrieking and bellowing at cach cther, though they
sedom actually come to blows,
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B INsgcT STATES

Inzect states must be given a place apart iz the saciology
of animal specias, for they ars sotial structures of such
complexity that they carmot be ranked with the animal
societies already considered. Animal states exist omly
among msev.'ts they possess, in consequemce, certain

igticy, | much they may differ
in other respects.  Thus they are always spatially cicema-
scribad by the dimensions of the nest; furthee Ihmr
members are always phologically and paychol by
highty difierentiated, and are, in gemeral, inconceivable
epart from the community inie which they are bom
It i& perhaps oot inapt to regard insect states ay families, o
" super-families ", A beestate woald then be a mother
family, and a termite state, in its simplest form, a parent
family. But complications appear when, as among certain
ants and termites, several egg-daying queens, @ royal
pairs, as the case may be, are present in the eme community;
ar when insects of different origin unite to form one com-
mounity, whether by reason of a slave reid, or in consequence
of the adeption of & qoeen, ar as a rasult of the praceint
fusion of two races. Aoy attempt at a rigid classifies tiom
by relationship thus leards to great diffculties, and sometimes
even to the separation of things iz reality inseparable.

a
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An insect community is divided into " estates " or castes,
of whick, in the simplest cases, there zre three, males,
females and workers. Thess estates or castes de not bear
the smalflest resemblence to these of human societies,
for in these larter, to put it brefly, castes and estates
continue to exist beczuse they breed within themselves;
thus the son is boen into his father's caste. But in insect
states the males and females form separate castes, and
there 5, in addition, & caste of werkers, ordinarily sterile
but reproducing themsalves in certain special circumstances,
Begides the warkers some ants and termites have a special
soldier ¢lass, alse prederaivantly sterile.  These two castes
may fall into sebcastes, that is to sy, into large, medium
siped, and small workers and soldiets. It 15 thararteristic
of these insect castes that they do not bread within them-
selves, tmt that they all descend from the female The
term * caste ™ is, consequently, not very heppily chosen.

Thess insect states are held together essentially not by
tradition, but the exiraordinary certainty of the instincts
with which theic members ate endowed. The newly hatched
individuai knows from the omiset sll the essential things
it must do of leave undone: it never requires any kind of
tuition {C, therefore, largely cutweighs V). It is this abave
af] which is so puzzling fn the study of insect lifs,

Car chicf problem, in this connexion, is as follows:
how is it that, in insect states, the activities of every insect
are abmost i jably di 1 a end 7
Who, at tke proper moment, gives the word of commangd ?
An actual leader ik lacking ; to call the female ' the queen ™
ia todally mislmding, she is msually wo more than an egx-
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laying machine, at least when the size i the commmunity
increases. Ameng white ants the " king " has no other
function than that of {fetupdating the female from time to
time. We are doven, then, to the following supposition ;
mnpneufmzmdlwdualﬁﬁu‘musmmmm

and pative end , the bers af an insect
are, in general, psych:ca]lysncloeelyattmedlnmemthﬂ
that when one insect gives o particular signal this is suffici

at ance o induce in all the rest = Jike series of movements.
Likewise when the same external stipulus affects them,
they all bebave either similarly, or in a manner dictatsd
by a common purpese.  That which prompts this ocgamnizad
activity is, therefore, neither a command nor an intellsetinl
peration, but a stere of inst which every
individual possesses, end their mutual adaptstion to wo
another, which we might call an interlocking of instingts.

1 Rodimeniary States: Humbls Bew

The majutity of wasps and bees are solitary ; ooly a few
are social. In the solitary epecies relations betwosn
individuals oceur only when male gnd femals come together
in the act of coition, Mother and children, a3 a rule,
know nothing of one another, It is true that same solitary
bees sher o Tudimentary form of social Life, since they
nest in colonies and make commen cause against aggressors,
and aluc sleep and hiberpate together. Scme solitary
wazpe hunt in common, although this does not prevent tham
fram robbing one ancther on the return joursey. (For
other mdimentary types of socisty see von Buttel-Reepen,
Friese, Peckbam, and Wheeler.)
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The humble bes state lusts aply o year, The fecnndated

young female (the queen] winters alone, and in the spring
buildsanewtbyhﬂsel.f, Sh:maintainsre]aﬁonsu:ithher
i by sub il ing the p ly sealed
wamneﬂsmwhlchtheeggsmhld mdfeedmgthe
yunng. This ishment in, b s Hicient, and the
wungmn-gusmaufma]swmkm onlyabletoreprodme
hemsalves by oz is. Thenceforward they do
nllﬂnwwk,andthusplaythemplﬂasthnoithe
workers in communities of bees, ants and termites. The
queen thenceforward confines herself to laying eges.  There
in g division of labour among the frmale werkers : some mly
Inak after the harvee, sthers tuild, and pthers agein fy
abroad, callecting fond ; sometimes hopey is brought in
and stored. Workers whose nest has been destroyed will
take shelter in other nests, possibly even in those of a
different species. Later in the year, as a result of better
feeding, large femnales, capable of reproduction, and malss,
are hatched cut, the latter from the unfertifized eggs of
the queen and the workers. thontakzsplnoemﬂm
open air. In the the whele perish
with the exception of the young fecundated females,

A great deal of discussion cenirsd at one time round the
so-called " trumpeter " of humble bees. Eardy every
moning & bea appeary ot the entrance of the nest and
there produces a loid homuning by the rapid beating of
its wingt, This does pod, as was once imagined, serve
the puwpose of o reveilld; the insect merely acts as o
living ventilator, and if it is captured anather takes
ita place.
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The honey bee state may be described, at a certain stage
at least, as a mother family {v. Buttel Reepen, Jordan,
Doflein, Deegener]. At fust the queen is surrounded by
her sisters (the sterile worker bees) alone. These are later
jeined by her own children {males, females and workers),
and at the end of the season her children iy fie. workets)
peaple the hive, Among honey bees the quesn is never left
alone, but is always sorrounded by & swarm of workers,
which guard, clean and feed her; she devotes herself
solely to propagation. A well-stocked hive comtains from
2075000 workers ; they alome are equipped for foraging,
and are degenerated and sterils females.

These workers tmild the cells for stering food and the cells
for the offspting ; the queen lays en mofertilized egg in eath
drone cell, and a fertilized egg in each worker and in each
queen cell.  She can either fertiliza the egg ag it emerges
by semen contained in a spectal sae, or leave it unfertilived
For six or eight weeks she lays about two thousand eggy
a day, and this daily output weighs twice as much as her
<«wn body.

‘The care of the brood and the entire ecomomy of the
hive falls to the lot of the workers. A special instinct for
cleanlinzss prempts them to keep the hive clean, and
begides this they ciean themselves and each ciher. The
young bess busy themselves within the hive, while the clder
ames {the foragers) fiy abroad. Of the food broaght Inta
the hive, part is converted inte an artificial food, part is

d by the foragers themselves, and part is given
to the cther workers. Bee-bread pnad honey ate produesd
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in this way. Honey is manufactured from mectar, and is
prepared in the p iculus, or crop, of the workers.
The thickening of the honey takes place not only in the crop,
but also in the celly to which it is brought, and which remain
cpen for a time before being sealed; the necessary air
supply is provided by a number of workers thythmically
beating their wings. Honey is produced both for current
conmumpiion and for storing in reserve. Bet-bread is made
of pollen which some of the bees bring in and deposit in
the cells, while others, whose activities are comfined 1o the
hmvs.pankxtughtandmlumar The foraging bees

into neight g hives and stesl
hooey. 'Beehweswlth only a small populahum may sofer

ly from such !

The unfertilized eggs prodoce dromes, the fertilized eggs
females or workers. Whether a female or a worker is to be
reared from the fertilized egg depends in the first instance
upon lodging it in an appropriate cell, and then upon the
king of pourishment supplied to the larva. Each of the three
different types of larva is provided with an appropriate diet
by the bees tending the brood. Every young worker larva
can be daveloped inte a quern by the worker bees ) they have
only to transiorm its cell inte a " queen-cell * and provide
it with the fpod supplied te the querns. Like the Etve,
Toth the denes and the qoeens have to be {ed by the worker
bees, which sepply them with chyle (beebread partially
digested in the second stomach and regurgitated) ; the chyle
iz alsc uzed in feeding the young.

Every year from two to six queens are reared in succession
Asx 5oom ax oce is full grown she emits a piping sound in her
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cell, and this throws the whole commuonity into a state of the
greatest axzitement. The old queen always attempts to kil
the young one, but the latter iz protected by a guard of
workers | she then forsuhes the hive, panied by ten or
fifteen thousand bees. This swarm attaches itself in o grape-
Lke cluster to a bramch, or some similar object, and
subsequently ssttles in a new home which has been explored
two or three days beforrhand by a few bees acting as scouts
or forerunners (unless, of course, the bee-keaper hotmes
it by foree in a sew hive}. The young queen left in the
hive attacks the remaining queen cells and lGHs the females
developing within them. The workers prevent this only if
the hive is suficienily prpulous to allow of the formatiom of
8 second swarm ; in this case the next goeen to eppesr
departs with & second swamm, and her successor sometimes
again with a third. The queen finally 1eft in possession of the
hive never fails to destroy svery female etill in course of
development. In any one bee state there is but ene queen.

I the queen does net Ay ont with the swarm the bees
return to the mother hive ; this ales happens if the queen
perishes before any young larve have come inte existence,
If mors than one queen (the old cne and several young anes)
flies out with the swarm, all but one are killed. Sheuld the
queen be removed, or die, the greatest excitement takes
possession of the hive, Each individual emits a peculiar
and ch istic sound [the ing cry} 5o that the loss
is imraadiately known all over the hive. If a substitute quesn
is introduced she ik at first treated with enmity, but after a
day, or a day and a half, ghe is secepted. If, oo the death of
& gueen, the hiva remains queenless too long, many of the
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workers lay unfertilized e2gs, and any new queen is rejected ;
the stock then quickly perishes. Ameng stingless bees, the
Malipone, the old quect: does not depact with the swarm ;
it is the young queens that Ay off, surrounded by part of the
<ommunity.

Arong honey bees the new queen is istundated doring the
nopiial fight by a drone in a single copulation, aiter which
she veturns to the hive. The remaining drones are
subsequently destroyed by the workers. The matsacrm of
the drmes does not usnally take the form of stinging them
to death, rathet they are driven by the workers ot of the
hive into the open air, and there they perish.

Thw emell of the nest serves as a mark of identification
among bees belonging to the same hive, It is a blend of the
smell of each individual and that of the nest in general
(including that of the broed, the wax and the food). All
strange bees which lack this particular smell are slain, for
sentinels, stationed at the entrance of the hive (as happens
among all other social imsects), examine every arrival
uniess the numbers in the hive have too greatly weakened.
If the ber-mactee wishes to provide a new queen for a
queenless hive, he must first place her in the hive for a
day or two, confined in a amall wire cage, 5o that she may
acquire the smefl of the nest or that a muotual exchange
of smell may take place ; otherwisa she will be put to death.

3 Anb

Among ants zeveral gueens are sometimes found in the
same state (Escherich, Forel, Wasmann, Wheeler, Deflein,
and othery]. These may have come from different nests,
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baving inwd together after ¢ fation. Sexually
mature males remain in tha community for a short fime only.
&5 they leave the nest Jor ever after o few days, pair, and die.
The aumber of warkers which & nest may contain varies
fromy o few dozen to geveral hundred thousand ; if the

imhabi af daugh lonies bving in amity with those
ohhemotbarmstmmdndedmthzmcbonmg the whale
N 5 I N 1 or fwp

tumhmld:ed]nﬁﬂiom.

The workers, as with bees, are specially adapted, sterile
femzles; they are, however, wingless, unlike the normal
males and females. A far-reaching division of labour is the
nule among the workers ; ther apportioned tasks are elther
feeding and clexning the latve, building, or foraging. The
yousger ones are rst kept occupied within the nest, and only
the elder ones are sent abroad. The males seldom perform
any social duty, though they da, for sxample, belp in carrying
the young in changing fram one nest to angther ; the females,
on the other hand, often assist in the work of the commumity ;
they help in building, and in times of danger camy larve
and chrysalider. The divigion of Jabour is, in some species,
comnected with a merphological polymorphism in the
workers ; two, three, ar more types are then found. Thus
in the case of Aita, the middle-sized workers are leaf-cutt
the large ones leaf-grinders, and the smallest tend thn
fungus-gardens. Soldiers, again, are 2 special type.

The excitement of the males and females preparing for the
nuptial Hight epreads to the workers; during this time
practicaily no work is done. The males and females do not
depart all at ones, tmt gradually. The inhabitants of
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differant nests collect in great swarme jo the air.  Thece,
during the mzpdial Jight, enmities based opam a difference
af nett mmell oease to exist, The quem may be fecundated
by mare then ne male, After her facundation she throws
off her wings and proceeds to found a new colony, semetimes
cambining with other femnales for this purpose, She lays
eggs, and nourishes hergell and the frst born larvet npom
some of the eggs she has herself produced ; afterwards the
ising g ian of workers undertakes each ity appointed
task. When several queens found a colony together they live
peaceably with one another until the first workers begin to
appear ; after that, however, they commonly fight until
all but one art killed, Should it happen that one colany
contamns severd] quetns at a time when outward circum-
stances are unfavonrable, ali but one are slain by the workers.

Thetw are: certafn species in which the {female & incapable
of resring its own brood ; soch a * dependent * queen takes
refuge with a female of another species still poesessing the
power te do 20, and lzaves her brood to be reared by the
latter. In extreme cuses the workers, too, of the given species
have kst the instinct to tend the young, and the work
devolves entirely upon the workerz of the second species.
Ahternatively a " dependent ” quetn has to permit bersell
to be adopted by workers who have lost ther own queen,
and with their help found her new calony ; o again she may
steal a few chrysalides of another species, and rear them into
worker amts for her own service. Somctimes a queen will
tnier a nest, kill all its full-grown inhabitants, and rear the
larvee into workers to serve ber. Under certam congitions
the workers alywo lay eggs. Very many cgfs arc caten by the
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ants thareslyes; an ant will #ven est the egg it has
just laid.

The workers keap the nest scrupulously clean ; they feed
apd cleamse the young, and move them, severa! times a
day, from cme chamber inte another of 3 mare appropriate
temperature or hummidity : the brood i housed according to
age and size, in chambers which provide the environment
moest smitable to each stage of their development. The
workers help the larve to spin their cocoons, and astist
the full-grown insscis to emetge from the chrymlis, In
monogynows communities the death of the queen dirsetly
affects the welfare of the workers ; their ordered activities
cease forthwith, and soon afterwards they die.

The building instinct among ants is highly adaptable:
the nests are, in consequence, particularly well mited to
their surroundings, The foundation of a colopy may take
place as the resolt of the divigion of an exiating state; ag
many as sixtesn hundred nests have besn comnted, all con-
nected with one another, and possessing between them a
population of many millions. It may happen that the
friendliest relaticns b the inmates of one branch
nest and another may change, in time, to enmity. In the
course of a foray, ants of one species will take foreible
possession of a nest belonging to ancther spscics. Eviery
change of nest invelves a p jon of all the mhabs
carrying with them eggs, larve, and chrysalides

Weaver ants belong to the rare plxes of tocl-using animals,
and the tocl they use is oue of their own larve. They weave
together Jeaves, each of 2 number of workers seizing & larva
apd using it in the process, whilst other workers hold the
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edges of the Jeaves together. I the spare betwiem the leaves
is greater than the bedy of the ant, a5 many an eight form
u chin, each clasping its neighbour's waist with its jaws.

Individnals belenging ta different nests, even when they
belong to the seme cpeties, uspally dislike cne another;
boundary dispetes and thetts of stores requently coour,
the latter either during trenvport, or even from the nest
itealf ; awmyhecarﬁedonbetwemtwonm!or
moenths; i neither side is quished, mutual tol;
even iriendship may ensue. Alllmmbetwmtwdlﬁnent
states are, indeed, not exceptional.

Some species hunt singly, others in swarms, eg. the
wandering ants : in the last case even rats and mice can be
gverpowered, and the flesh rartied off in small fragments.
Axts belanging to the same nest feed one another, the food
bm-gpnssedﬁommnuthmmmm Forel is, therefore, not

ified in describing the crop as a * sacial
shmacb,mwemmdunsﬁeedmthn’{mmlt
only foed hing the digesti h benefits the

individual itsell, and Forel consequently called this portion
of the alimentary canal the * private stomach **. A hungry
ant " begs " from a fuli fed cormrade by striking it sharply
o the surface of the bedy and the side of the head with #s
{orelegs and antenne and Licking its mouth, whecenpon the
other promptly feeds it, A full fed unt will pass on part of
jta stores to others, and repeat the process several times.
Those species which invariably empley slaves to do the work
of the state are aheolntely dependent upon the latter for
food, The brood-tending ants feed the larve by vamiting
& drop of fluid and letting it fall into their mooths. In
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species where the larve possess =olid jaws they are also
fed with dead insects and the ke, It is not yet kneen
whethear the workers develop females, and the varions types
uf warker and soldier gritbs, by vurying the fuid on which
thess are fnd.

Ants make provision for thy futurm purely nstinctively ;
thay are " bresdets ' in the senee thet they rear snd tend
insects whose excretions are gweet to the taste. They lay
up stores of seed and boney, and cultivate fungi ; and they
heip each other to carry home prey.

An ant " mitking " an aphide, i.e. inducng it to excrete,
tape the hinder portien of the aphide’s body with its
antenna ; the aphis then Lfte its hind parts and avachates
from ite anue & yellowish drop of excrement, which is always
rich in sngar. The ants protect and guard the aphides, and
if necessary being them intp safety they build stromg
defences round them, carry their eggs into the nest in winter,
and in the spring depesit the young aphides on planis.
Young, newly hatched ants, without previous instruction,
treat aphides” eges in exactly the same way that the older
experiented workers do, 5o that here there is ne guestion
of imitaticn. Root-eating aphides are kept by ants in suitable
Places within the nest itself. Some species of ants live entirely
wpon aphis excrement, and there are, correapondingly, some
species of leaf- and reot-cating aphides which cannot exiet
apart from their asgeciation with ants, Ants als deveur
the swest excrement of some cicadas; one epecies of ant
builds special nests of lezves for the rearing of these nsects.
Some anty also feed upon the glandular secretions of the
caterpillars of certain butterflies. The caterpiliars wre
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guarded by the ants in questiom, and are dragged into the
nest beiore the chrysalis stage in order that they may
lete their phosis undisturbed

Heney ants (Myrmecocysixa), found in Colorado, gather the
sweet liquid which is exuded by the gail formed by Cyrips
tincdaris on dwart caks. Any portion nat immrdiately
comgumed i stored in the crops of special workers, the
‘" heney-carriers ©,  These, iz the begimming normal young
workers, are fed until their crops are 5o full that the whole of
the hinder part of the bedy is swollen completely our of
shape, #nd in this condition they hang for the greeter part
of their lives, immobile, frem the ceilings of special store
reoms. Should external snpplies of foed fail, the population
live upon the cemtents of the crops of the honey-carners,
allowing themselves to be fod by the Iatter.

The grain collecting species, which are found in warm
countries, either seek together in the open air for seeds, or
1wid the granaries of other ant states and of men. The grain
breught into the nest is cleaned and shefled by a special
subordinate ceste of workers; it i3 prevented from
germinating by the drymess of the chambers ussd by the
ants as ies. The ants prebably cause it to germi
by muistening it before they consame it.

Leaf-cutting ants arr agrituiturists in the sense that they
cultivate & kind of bipgns. The fimgus gerdens are situated
within their nests, and the workers sow and tend a particular
kind of fungus which they grow upon specially prepered
soil. This fungus cccurs only in ants' pests, and for this
reason a queen, seiting forth to found & new nest, mist take
with her a pisce of the plant ; this she carries in a ponch in
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her mouth. The sodl in question is 1 from £ I

hamwhnhthechutmthAopmmandtbmhﬂrl
o poft lumps. This zedl has to be fraqoemtly renewed and
* weeded ** to keep it iree from other fungi and bacteria.
The divigion of abour 1 the large, medivm-tired,
and gmall A#e workers has already been described. The
Alia enta feed solely upen smell tamours which appear ou the
foogi (the so-called " turmips “), which are very rich in
albgmen. Other species of ants bexides Atta cultivate fungi,
prepating the necessary soil from powdered wood and the
excrement of wood-esting insects,

The werker ants clean and lick themselves and tach ather
freely, and bestow a similar care upon the queen and the
brood ; this lirking, however, cannot be attributed solaly
to u desirs for cleanliness, but rather to the presenes of
is taken out of the nest or brought to remote places within
it and there gometimes covered with earth ; dead ants are
treated in the same way. These habits are the substaptial
element, in certain highly imaginative deseriptions of ent
fonerals and ant cemeteries.

H the nest iz invaded the brood and the feamales are placed
in eafety in the deepest recesses of the nest, or che the
inmates try to sscape, taking the twood and the femzles
with them. If the negt is inundated, the agts forzn themsel
into living balls, with the brood and the females well
protectsd in the centre. They brondeast an alann through-
out the pest by tapping one. another with their antenn®, or
by making lmocking moises, of by using 2 =pecial
chirping ofgan with which they are equipped. The
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inhabitants of a nest differ comgiderably from coe another
in temperarnent and concage ; the latter quality, as among
all social animals, grows in proportion te the number of
comrades fighting together. Their battle fury may rise to
a veritable intoxication; when this stage is reached, the
ants throw themsshves upen ther nforiated compamions,
and hold them fast until the madness fasses. An ant which
has lost its way in the open is carried bark to the nest by a
companian. A sort of norsing of the sick tmmistakably
oocurs ameng ants, any that are ill or damaged being tended
and licked. Care of this kind seems, however, actually to be
Imited to cases which are not desperate, for the badly
wounded, and some of the sick, are 1eft unattended, or are
carried off, without @ moment’s delay, to the rubbish heap,
Ants, a5 ] have said in the introduction, da not remove mites,
of other harmiul parasites from one ancther's bodies. Those
most familiar with the habits of ants asgert unhesitatingly
that they play together.  Judgments of this kind cannot
be too circumspect, but the mock battles which take place
ameng the inhabitants of one nest during warm weather,
and when they are undisturbed, seem to be quite just:fiably
deseribed as play.

A mixed colony ariaes when the warkers of oo colony
receive into their midst a femazle belonging to another
{adopticn of a queen) ; it may also arise out of an alliance,
of oat of a conquest.  The larvee stolen oo 8 well-organized
“glave raid ' are some of them reared, and some of them
eaten, The so-called slaves are folly franchised “ citizens "
of the ant states in which they bave shed their cocoons, and
are not slaves i the sense in which the word is understond
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when zpphied to buman societies. The presence of these
slaves in an ant state is not hie with the i}
of patives a= scldiers and officals by civilized occidentals,
for natives are always regarded, though in varying degrees,
as citizens of an inferiar order.

The genus Polyergus it an ** chligatory slave-keeper ™,
since the workers are only eapable of stealing larwe and
cocoons, end depend entirely on their slaves for food ; with-
out themn they would die of starvation, The gems Axergaler
has only males and females, no workers. A female of this
species penetrates into a Tatramonivm colony, and is adepted
by its workers, whe probably even kill their former queen.
A fermale Asergates produces enly males and {mmales, which
have alf to be fed by the T, isee workers, Graduall
the Tetramarium calomy dies out for lark of progeny, and the
Anergates males and females in its midst are Jogued along
with their hosts. One or other of the Tarmmiune fomales
alone escapes death by migrating to another Taramoriem
colony.,

There are numerous insect species, the Myrmehophila
(Wasmann), which live with ants. The mdividuals of these
species are never foomd lLiving together aloom, but always
agsociated with ants. These guests of the ant are gometimes
30 dependent upon this mode of Life that they are incapable
of existing apart from their hosts. Myrmecophilovs insects
can be divided inte three classes. (1) Synecthrans, which
are divectly harnful to fhefr hosty, and which these latter
wconnter with hostility. (2} Synoekites, whose presence
zither does pot effect the ants in sny way, or at least is
neither specially harmful mor specially uvsefol to them
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these are tolerated by their hosts, (3) Symphiles, or troe
guests of the ant. All symphilous maects exnde aromatic
volatile yubstances ; these exudations take place from special
hairs, the irichome, which grow in stifl bunches. For the
mke of thete eamdations the ants do not mersly tolemte
the existenee of symphilous insects, but even lock after
them, and in time of danger reacne them with the brood.
Asl.hauxndaﬁmsmbrwgmfm’thmlyinvzrymaﬂ

they aremot a ¥ but e Juxury; the craving
hﬂhmmyammttuama] evilin an ant state, and for
this reason Escherich compares it with the passion for alcohal
and opium among men ; it sometimes coets the ant state
not only a part of it nourishment, but also its brood.
Symphilons instincts among ents must be regarded as
differentiations of the general brood-tending and adepting
instincts.

Wasmann takes the relation between the beetle Lomechuss
grumaosd, and the ant Formica sanguined, as a classic example
of symphilia. The ants feed the beetles from their crops and
tend their young with greater zeal than they do their own
brood, even though the Lomschuse larve devour the eges
and larve of the antz in large quantities, This aberration
of the normal breod-tending instinct results eventually in
the production of a stunted type of ant intermediate between
a worker znd a female, the pseudogynz.  In this way the
ant colony eventually perishes from degeneration, and the
Lomerchuss migrate to another nest, Sorme of these parasites,
tg. the beetles Lomechuzs and Clavigera, adapt themsetves
0 completely to the habits of their hests that they
maks we of ther enterme to tap the ants with
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which they come into contact just as these do sach
othar.

As I have already said, ants helonging to different neste,
aven when members of the same species, ars hostile to oce
another ; they rob one another of aphides and stores and
broed, and go 5o far as to drive one another gut of their nesta.
Brlore an organized foray, scouts spy oot a favourable
mament for the attack. Inhabitants of the same pest
recognize one another by the special nest adour, which, as
among bees, it a compound of that of the individnal and that
of the nest. Sentinels stand at the entrance of the ant-hill
and drive away all who do not bear the * mmiform ** of the
special nest cdoer. Amts which have been kept isolated from
their nest comrades are welcormed by the Latter months or
years later, ‘Where this does not happen it is to be snpposed
that the returned wanderer has lost the nest sdour in
the interval. In 2 mixed colemy there 16 o special mixed
amell, and em thit accoont masters and elaves of different
species live peacefully together in the same state, provided
they all possess an identical * Livery of smell " ; they will
tpke comImOn causs against the inmates of another state,
even though they beltmg te different species.

Tt is possible to eeate artificially mixed colnies by placing
together young ants, only just et of the cocsen, in an
artificial nest, for they do not then possess any speciel nest
odour ; either they have not as yet acquired it, or it may not
yet have been formed. Mixed colonies of clder ants can be
craated by thoroughly shaldng rep ives of different
species together in a sack, whereby the different nest odours
Hend with pre another ; but it i trae that this experiment
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does not socceed with all species. It has oever been found
possible to create mixed colonies of ants and termites.
Ants do not always allow their behavicur towards other
ants to be guided blmdly by the nast odouwr. 1f a few
individuals of different species are put together imio an
enclosad space their desira for compapionship often conguers
their mutpal hostitity. Shemld a female, inempable aof
{igunding a colony by herself, enter the nest of another species
which has lost its queen, sheulwtputtndeatll bt adoprted.

Feace may be sp ¥ Juded & two nests
which have carried on a long and indecisive war, or between
two nests L d by a Enemy.

In such a contingency the hitherto hestile tribe is recognized
by its smell and duly respected. The meanz of mutual
understanding which ants possess in the shape of their
" antenne Janguage " will be dealt with in a special section
of my General Animal Sociology.

4 Twmlim
Tennites (Escherich, Deoficin, Dergener] provide an
interesting paraliel to ants, and for this repson they have
been called * white ants ™, although the two species have
ptrictly no coonexion with ome anorher. Some of the
resemblances between them are very sr.nlnng, and provide
usmﬂlwhatls.r‘,,au:mnn p ol
. two animal groups, the
s.mﬂ,amy ui whose habits has produced similar morpho-
logical and biclogical characteristics. Unfortunately we are
still very ig of the psychology of ites, which is
especially megrettable for present purposes.
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A dngle termite state May gontain only a few hundreds
of inhabitants, but in the cate of tropical species these may
oueber millicns ot even milliazds. In additten to winged
males and females there are sterile and wingless workems
and soldiers which are specially modified mgles and females,
divided, sometimes, into sub-castes. The workers are ahle
to produce reeruits for all the various castes from the sexless
young ; and they are even capable of rearing substitute
males and femeales from worker and soldier larve, and
saldiers from male and female larve, probably by varying
the nourishment with which they supply them The workers
ara careful to intain the proper | proportion
between the numaber of individuals in each caste ; if there are
too many in any one caste the superfiuous insscts are killed
and eaten ; if there are too few the scarcity is reliaved by
the t tion already described
The functions of the workers are nest-building, gathering
ood, cleaning and feeding the males, femaies and soldiers,
tending the brood and keeping the hive clean. The larger
workers busy themselves outaide, and the small workers
intide, the nest ; the latter is defended by the soldiers, which
are incapable of ieeding th 1 The soldiers are sub-
divided ints classes according to size; the outer defences
are macned by the larger types, whereas the medium-szed
and smaller onee police the interior of the nest ; these latter
supervise the groups of workers, urging on idlers with taps
of their antenna.  Under the supervision of the smaller
soldiers, workers take in charge the eggs laid by the queen
larger soldiers surround the king and queen, and defend
themn i necessary. The sentimels posted at the entrance
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give the alarm when danger appoeches by tapping and
chirping.

Aftet gwarming both male end female shed their wings,
remgim together a5 a pmir, and often cnly attain sexual
maturity after a period which may extend fron a {ortnight
to Bve months, The pair hide themselves and dig themselves
in together, When the first eggs hatch out, brooding mstincts
appaar in both males and females ; later the adult workers
setne respopsibility for the ofspring. From e to Sx
pairs bave been jound i the same nest. In many species the
queen lays en egg every two seconds, and may contirge doing
a0 for years. Every pair copulates repeatedly, end lives
monogamoualy unless ene of the partners dies. If the queen
perishes the king ia provided with o number of substitute
queens {as many as a huwdred) and lives henceforward
palygynousdy.  If both king and queen dic, numerous
qubstitute pairs arise in their stead.

In cases of necessity, Le. when the king or the queen, or
both, die, substitute males and fermales are generally reared
from a special type of larve held in reserve.  Worker or
soldier larva are seldom converted inte substitute malss
of females. Sometimes 2 winged male or female couple is
prevented from leaving the nest to swarin and is part by force
in the place of a pair which have died. In some species a
** substitute ** type exists side by side with the normal males
and females, whereas @ other species no such type is ever
found. Soldiers also, on cccasion, lay eges.

Coltmies are i founded by & ion from the
mother vest ; in this case a sumber of workers, taking with
them egps and larver, fotm a new pest, which is at first
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tlnsely connected with the old one, ut later betwmes totally
independent. A new royal couple is created for the new cest
from substitute males and fernales; sometiries a young
pair is adopted from cutside.

‘Termite workers devour their sickly and dead companicus.
They feed the larva, the males and females, the scldiers,
and their fellow workers by regurgitation or, in the case of
wood-eating species, by defecation. In thess species the
excrement always contains a considerable amount of
notriment.  Com ant “begs ™ exerement of another by
stroking the hinder part of its companien's body with
antemtz éngd feelers.  The flow of extrement may ba
peduced experimentally with the help of 2 paint brush.
Excrement and vomit are aleo uzed in nest-building.

Termites, like ants, construct storechambers, With
termites these contain fragments of finely shredded grass and
leaves or grain and other sseds. Termites also cultivate
jungi; the soil they use is vegeiable matter reduced to very
small picces. These fongns gardens must be diligently
weeded, for if they are removed from the care of the termites
they ran wild in @ very short time, Itwwldappeurt'hit
besides ding, some plicated process of colti is
teeded ; for the small knots which appear on the fungi
and are used as food {or the queen and the young brood,
Erow only under the care of the termites,

Individual termites belomging to the same nest also know
one another by e spetial nest odour; strangers which do
not possess this smell are killed. Ants and termites are one
ancther's greatest enemies, ants always being the aggressors.
‘Termitophila are fomd dated with t AB AMang
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anty, three different species can be distinguished : (1) the
mymecthrns, (2] the kites, and (3] the hiles. The
last exude seeretions, The growih of special bairs is more or
less abeant among the real guests of the tarmites ; exmdation
takes place through pores in the ekin, but here, to0, in such
small quantities as only to provide 2 luxury, not 2 necessity.
The termites nonrish the symphiles on rayal food, tend them,
lick them, and sometimes rear them. These are barminl
chiefly because they often attack the termite broed.
Symphiles are nearly always bestles of one kind or another,
but may alss be flies, or 2 species of butterfly. Among
termites ag among ants, certam insects are used as ' milch
cows "' ; the termites visit these insects outside the nest,
or keep them inaide it for the sake of their excrets_
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In this section I shall give an account of the general
featnres which charmeterier the social life of animals. This
science is still, unfertunately, in it infeney, and consequently
what we have here to offer cannot be compared with the
wvery substantial achievements of buman scciclogy. Yet
We fn even now state various farts of very great interest
{rom the point of view of camparative groufr peycholugy.

A Tae Soctery on THE COMMUNITY

A distinction has besn drawn above between associntions
andmuehas.theﬁ.marednmeaggnganmsmthem
that they are broaght together by 3
factors (ight, warmth, nourishment, etc.), whereas societiea
held toaeﬂm' because all their members possess special

social Societies may be classified as {x} closed
of (2} open communities. In the frst case it is only uoder
special diki that new \. are admitted, ar that

a member, ooce incorporated, withdraws; furthermore a
well-defined hierarchy is very often foumd to exist. Tnan
open society, on the umr.rary. the members come and go
without any special d lties ; it is tt passible to
digtingaish between {a) organized and (B} ganized com-
mynities ; i the fist the individuals have cath their
appainted status, in the second there is no such arrange-
ment. Considering the difficalty of making clear-cut lines of
FLH]
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demarcation in the natural worlg, this division is, I think,

The tumImsity is held together, and its members are ahle
tt recognis one anather chiefly by menns of cither tha sense
of smiell finsacts, many gregarions mammals) or the smuse of
wight {especially among birds). The sense of hearing oftrn
Frorens & usedul auxdliary, and the mare or leas parfect devalop-
ment of the sense is coincident, aniong many social antmals,
with the possesgion of characteristic vocal organs. The horsa
whinnies if separated from his stable companion, and thus
gives expression to the frustration of his social mstingts ;
adngumncuatomedtuhmlmm hsow].s birds soand notes
of invit or ing ae quires; a goat,
alone in a stable, moans, but give it a rabbit for company
and it is soothed at once.  The goat and the rabbit de net
enter inte any closer relation ; the fact that ancther living
ereattne @ present is sufficient to allay the goat's desire for

ignship. In Java ques are citen kept in stables ;
thg]avanmuythatthnpmentsthehmkwnbemnng
bored, and makes them thrive better.

‘Whether or oot individuals of the same species recognize
ane another ag bers of the same ity in many
caers docs not seem to depend npon their colouring ; other-
wise it would bo impossible for albinos to appear, as they
vccasionally do, in flocks of birds (among sparrows, ¢rancs,
etc.). Moreover, under natural conditions, the mzles of the
species Macheles fugnax are quite differently coloured and
et amsociate freely with ene another. Domesticated fowls,
ducks and pigenns tecognize ther comrades in spite of
differences of colouring, and this is dso teve of demesticated
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dogs. The homogeneity of a speces, in spite of the varied
appeatance of its members to human yision, is conditioned
by their whele demeanour, aod among dogs, also by a
similarity of edour. I have to thaok Dr. Drost, of Heligoland,
for the following comzmmications bearing upon this paint.
During marking experiments carried ont upen migratory
birds taken frem the bird sanemary there, a npmber of the
birds are painted difierent colonrs in grder to make them
specially recognizable. These birds are always admitted by
others of the same species to the communities te which they
belang (e.g. peewits painted red}. The same holds good for
domesticated fowis whith had bern pamted m order in
catry put preliminary experimmts, Thys i birds eease to be
recogmized by their own kind it mmost be for other reasons
than that of a mere difference in colouring (for further
details zee below].

1 Clond Sodetine

The closed society i3 2 cormmunity shut agamst nen-
members. These are either totally excluded, or gein
admittance only with great difficnlty. Within such a com-
ity ther= iy often an established hisrarchy ; ameong birds
it iz likely that this is always the case, bt it probably
DEVEr OCCUES AMONE insects,

Infect states are chosed socirties, A we saw in the section
which dealt with tlhem, inmates of the same nest or hive
tecognize one ancther by a separate and distinct nest odour,
even when the state to which they beleng containg millions
of inhabitants, for inmates of the mme nest bear the same
** uniforma of smell **. Mutual tolerance, therefare, does nat
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depmdnponmmﬂnndmanntha‘byﬂmmdmduﬂ:

Memt ip of the satne , and Dot
muubershipofthesm: specied, decides whether twoammals
chall tolerate or shall fight each other ; this iz particularly
dept in the mived colomies of ants, where different species
may be citizens of coe and the same staie, and bold together

Single bees, isolated from the hive, soon die. They live
Tonger if they bave access to the odour of ihe hive and to
that of the gueen in particular. Tt is quite unnecessary that
they should be near the hive and the queen, the odour has
merely to attach to their prison. Sclitary bees, on the
contrary, bear isolation without any il-effect.

A ding te Goetsch, mers solitude does not shorten
the life of ants if they are given earth and brood with which
to satisfy their building and brood-tending instincts. If
either of these instincts remains utappeased they die. They
perisk more quickly when bath bumlding material and brood
are lacking. Ants will remain zlive ender the most un-
favourahle conditions if, in addition to building materials,
they are given a queen and brood. Whetr 2 queen and brood
are lacking the cauze of death i perhaps the want of those
substances which the ants lick [rom their bodies mther than
the impossibility of satisfying their tending instinets. Ii
a new queen is placed in a nest which has been long without
one, the workers cannot lick her civough.

Solitary mmmogamems matechips and families, und solitary
harems are dloted socicties. It these the parents always
lmow theit own young ; some parents, eg. ostriches, bite
and kill young which de nut belong to them. Hordes which
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inhabit a special areg and defend it egsinst introders are
desed societies. We may include here those animal com-
munities whose members have been thrown together by
chance within the same cage, and have there forroed an
organized society. Mutual recognition and tolerance in all
such cases is the result of the individuals knowing each
gther.

The half wild parish dogs of the East, according to
Brehen, immediately attack any of their kind which have
not grown up with them, and which, so te speak, have not
scuffled together with them. Thus in oriental cities every
street and alley has its own pack of half-wild dogs, which
never leave it. If ooe of these dags enters a strange alley,
the doge dermieiled there fzll upon the stranger and tear it
t6 pieces unless it saves itsell by speedy fight. Panguing
behave in just the same way during their breeding tirme.
They brood, ag earlier deseribed, in gigantic cclonies which
are traversed by numercms pathways eotting each other at
right-angles. Each of the resulting rectangles is the home of
a pair of penguins. The birds in the neighbouring rectangles
afe manifestly more closely connected with ome ancther
than with the rest of the birds in the breodiog colomy
but ¥ & penguin stray= into 2 more distant bleck of pests
where it has no right of abode, it is fiercely expelled.

A society piten hasa leader. We tow that among mammals
this may be either a male ar a (emale, according to the
specics, Often the geat and mest experi d animal
helds this rapk, But from certain ohservations made by
Schjedderup-Ebbe on fowls, to be diswussed later, we may
infer that strength apd experence are not the omly
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qualification necessary, but that in addition a specific
aptitude for leadership iz involved. Among fowls, physical
sizength alone dees oot determine the status of an individual
in the “pecking order”; paychic factors are more
important. In those hordes of apes which are compased
of scveral haroms, each with its own pache, the latter rules
¢ely hix awn family. Each harem is more closely united
within ittelf than with the remaining harems, and yet the
old males together watch aover and fight for the safety of the
whole horde. Among Arabian baboons, when a horde is
on the march, a few old males lead the way, cthers ramain
n the rear, while others again are pested as sentinels at
elevated spots. I case of danger every foll-grown male
makes for the threatensd point. When the horde takes to
Hight the old apes deal out zuffs and blows to the younger
and Yess experienced, forcing them thereby to hasten their
movements (Schillings), Wounded and dead companions
sre berne along with the herde, and this does net apply ealy
to mothers snd their young. According to Brehm, an old
male Arabian baboon which had been wounded supported
hirnself right and left upon young apes, and boixed their eary
whezever any detadl of the flight was oot carded out
according to his wishes,

If an animal secks admittance to an already established
closed society it is, az a nade, initally received with great
bostility. Schulzadded a thind to tws young thinoceruses who
were used to ooe another ; these two immediately attacked
the new amival and barmeny and friendship were not
established wntil later. The same thing happens if a new
wnimal is placed in the common cage of & 2oological garden,
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Apes and beasts of prey, also praire marmots, parod, etc.,
hurl themsedves immediately upon any oew-comsr of their
own species of breed, and ill-treat it o bits it to death. If
the pet survives this reception, peace iy often evtablished
anly after a great deal of scufling; possibly such battles
are always waged with a view (o establishing degrees of
superiority (see below Schjeldernp-Ebbe on hent and ducks} ;
according to Plungst every ape “ knows its place ™ within
the herd.

According to Kihler, a chimpanzee kept in solitary con-
finernent is ne troe chimpanzes and becornes such oaly ag
a member of a group. The same is true, in greater of lesser
degree, of all social animals, and of men. The actions of
other members of its own species are, for every individual,
the sole stimmli capable of prompting a large number of
vital activities ; grenp solidarity is a real lorce of the greatest
importance,

The chimpanzees kept in the experimental station at
Teneriffe whea first procured were quite young ; they nright
be catled children (Rothmann and Teuber, Kghler). In
the early days of their aptivity they tended ic form a herd,
but this tendency disappeared as they became more familiar
with one another, and an elder male tock the lead. Once
they had trodden out paths on their allotted patch of grass,
they stuck to them. It was notewsrthy that each of the
animgls p d a gty marked individeslity. The
group, therefore, was in ne sense homogeneous ; rather each
animal went its own way, Friendships grew up within the
community and changed from time to time ; but ailiances
wert formed when, for example, they had to punish one or
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ather of the animals. Friends shared their stares of food,
handing pertions of it to each other. They all unitsd
immediately to attack o new-comer. The chimpanzees very
stldam clasped hands in gresting ome another, ut ofter Gid
50 in gnder to exprest their sense of good fellowship in
particulardy enjoyable situations. In moce cffusive greetings,
pestures  wers  made  distinctly suggestive ol  sexual
emation, A favopsite form of gresting wasto stretch out the
arm with the paw curred inwards ; thiz gestofe was used
as & ggn of welcome, and wes extended to Idendly human
beings ta whom they were attached, and to other apes;
it was also used in the recognition of their vwn photographs.
Chimpanzess regard a idendly human being as belonging
to their group.

If a chimpanser was isolated for experimental purposes it
behaved as though it had gone out of iks senses; the
rersinder of the group showed oruch less axeitement aver the
loss of their companion. The same sart of thing happened
when after the lepse of a few weeks the imprisoned
chimpanzee refwmed from its isolation. This differ=d,
hovever, with the ape concemed. If it was the oldest
animal, whick invariably held a special pesition in the
commmnity, the rojoitings were always greater than in the
case of ope of the younger apes.

Orme or other of the ¢chimpanzees was sometimes shut up in
a cage by itzelf ; although it 2lways howled and moaned, it2
cempanions did not come immediately to the cage and
embrace it @ thereupen it would stretch imploring arms
towards them, and if they =till did not come it would push
ity blanket, straw, or any other movable obfect in the cage,
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between the bars and brandish it in the air, but always in
the direction of the other chimpanzees, finally throwing the
objects, one after another, towards them.

Playthings, sach as jam tins, pieces of wood, stones, rags,
etc., were often carried about wedged between the lower
part of the stomach and the upper part of the thigh. By
way of greeting they sormetimes put their hands in each
other'slaps, or one would take the hand of the other and draw
Itmbn:tsawnlap Thea.mmalswmmdmuitomthls
form of @ g without b jon i their i
ﬁthm,t‘hnsnwguixinglhamashmdsmdbmpn{a
nature resembling their gwn. Kohler deies that this
cotemony his w sexual origin ; believing rather that the
apes press the hand of a friend into the place whers they
are d to hide their t Whether the action
|spnrelyumhnﬂ:w (i.e. whether it i3 camied out by

in their natural state), or whether it wax
invented by one of the captive animals and imitated by the
others is not known.

If a chimpanzee climbs up its keeper in order te reach
some cbject, and the keeper then bends down so that the
attempt does not succeed, it will try to induce the keeper
to straighten himself. If the animals need water they will
drag the keeper with all the force at their disposal to the
door behind which the water butt is usnally kept. If some
uhbiect is oot of reach they will persunde a man to approach
them and then take his hand and move it in the required
direction. In comsequence of the close morphological
sitmilarity between npes and men, apes find it easy to under-
stand the pature of the huran body-
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The chimpanzess wete capable of taking each other’s
part, or the part of their keepers, against other men or other
chimpanzees. After quarrelling they always shewed 4 strong
desire for reconsdliation. Jralomey was an smetion by mo
means ymkngwn ameng them. An gnimal would plead not
otzly for itsel but far anather, befere prmishment.  According
te ven Oertzen, 3 ymmg gorlla will alse, before being
punished, try to cajole its keeper. Chimpanzees embrace
e another and alzo hurnan beings as & sign of afiection, or

when they are frightened ; and these emb are accom-
panied by a stroking of the back.

A ing to Kahler ehimp i with one
another by mrans of neises and gestures, but neither noise
oot pesturs could be interpreted as the designation of
an object.

Many of their gestures and sounds could be understood
by human beings without diffculty, but some remained
obscure.  On the other hand the chimpanzees always under-
stood each other immediately. Laughing and weeping is
wumbmewa among them, and they are always at a leas when

The behaviour of & mother and child in captivity during
the st three months of a young chitpanzee's life has been
described by von Allesch, At first the other chimpanzees
took a deep interest in the newly bomn infant, but afterwards
their interest faded. The mother, ax far as she conld, awoided
all excitement, and tried, for instapce, to eoothe another
chitnpaneee when it made a noise by patting it soitly and
caresgngly.

The members of a socety may be extremely attached to
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ope annther. This, for example, is said to be specially
charucterietiv of bullfinches. If ene of 2 Hock of these binds,

Lected ther b two breeding seasans, iz shot,
theothmremamwu!oralmgﬂme uttering cries of

sarreer,  This oecory more especially when the flock is small,
:hat iatosny when the birds stacd in an wnusually close
relation to gme anpther. If two domesticated hens fall to
fighting, the cock not infrequently separates them ; one cock
may also intervenz between two others which are Eghting,
but never does so unless it is superior 1o both the
cambatznte.

It i mot always posaible to draw the line sharply hetwesn
duard and open sagieties. A brooding colony of penguing
may certainly be clessified, in geperal, 23 an open society,
if only in virtne of the number of its membars, and yet, as
we have seen, each group of nesty is 2 closed socisty. In
other cases our knowledge is still so § plete that we do
rot know in which catepory to place our instances. The
mammals mentioned below, which live in colonies, are, there-
fare, intluded in this section only woder regervatigus

Members of the genus of marmots lay cut sublerranean
dwelling places, and inhabit them in large oumbers betwern
one breeding season and another ; when these animals come
to the surface of the ground they post seatinels.

Among vircacha the subterranean dwelling of one animab
will be connectsd by passages with those of several others,
Settlements of this kind are called vizcachers. Within them
there mwems to be always one old male which assumes the
rdle of ieader. Neighbouring ssttlements are linked by well~
trodden paths used by the animale for visiting one ancther.
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I a viecachera Is destroyed, the inmates are rescued by the
. N of the nelghbour , .

In Germany beavers are now ustally found living in pairs ;
anly in the moet retired localities de they still form colonies,
whether large or small. In mote populous regions they
usunlly bowse theowelves in simple subterranean burrows,
and do oot build a fort. These forts, when they do cccur,
are gven-shaped, thitk-walled monods, made of peeled
sticks and branches, eanth, clay and sand, and they
contain an inner liviog room, and a chamber used for storing
foed. In places where the animals are Jeft undistorbed 2
large number will toil together at building a fort. The females
are the real architects and builders, while the males collect
and furnih the necessary mmterials. 1 the water changes
ita level in the course of the year, o is not of soffitient
depth, the beavers build & datn arross the stream and stem
ita flow. The dams are ult of the same material as that
el for the fort, and have an almost vertical wall on the
witer front, but on the other side merdy an escarpment.
Any breaches in the darn are sought out and repaired.
Canadian beavers sometimes sapport an original dam with
othess built cut from the base of the frst, The dame of
European and Canadian beavers are said to be humdreds of
yeara old, and if this is trun then countless generations ost
hava lxboured on them and toiled for their preservation.

Anitnals belonging to species which, under nataral con-
diticns, have no interconrse with eme another, will make
friends in captivity, driven thertto by the lack of any other
outlet for their gregaricus impulses, An ape may become
geoninely attached to a sheep, a pig, a rabbit, a parrot, or




CLOSEDL SOCIETIES 1%
a bird of prey: and captive animals very oftem quickly
develop an affection for their keepers. Schillings was atle to
increase the bappiness of a young, newly catght rhinoceros
very tonsderably by giving it the companionship of a full-
grown fermale goat.  Friendly relations were established
Detween the animals in the course of n very fow days, although
neither of them derived any meterial profit from the presence
of the other; the goat did not, for instance, suckle the
young rthinoeeros. Tha friendship became, indeed, 50 close,
that the goat often dispased itself for sleep leaning against
the rhinocerns. Tame baboons, like some dogs, are devoted
only to their masters, greeting them joyfully, but showing
themselves invariably hostile and ill-tempered towards
strangers. A caged marabout would grest Schillings by
Rapping its wings and nedding its head, and would oot rest
comtent watil its master had caressed it Althemgh this
marabout would bave nothing to de with any ether animal
in Schiliings’ camp, it was on terms of close friendship with
2 young rhinocercs.

Brehm, from his own experience of chimpanzees, judges
that in their intereourse with men they suberdinate them-
eelves 10 higher talents and powers, whereas they regard
other animals with the same consciousncts of superiority
as that with which men regard them. Chimpanzees always
behave with great gentleness towards children, having a
special affection for the smallest. Brebm believes that this
indicites that the anthropeid apes recogmize man, the
supericr, even in the smallest child. They comport them-
mare especially when they are younger than themselves.
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In the comman apa cage in the Berlin aquarium a young
gatilla trears only 2 young chimpanzee as jts equal, chonsing
it alone as n companion to play with and caress, and behaving
with 3 camplete lack of considerati the other
oon-anthropoid apes.

Tigeham describes a triendship between two full-grown apes,
a long-triled monkey and a baboon, The long-tailed monkey
was colupletely dominated by the very soch larger baboan,
it would not vemture abroad nor take (ood except in the
company of the latter. If the monkey did not voluntarily
share his food with the baboon the latter would use force,
sometimes even extracting morsels from the cheek pouches
of the other, and it was very seldom seen to reverse the
procedure by giving something to the monkey. According
to the same author, a woall ape, kept captive on a ship,
when it was te be punished would take refuge on the breast
of an orang utan, and the orang utan would then climb with
it inte the rigging, apainst ite usual habit, and remgin there
until the danger was past.

Schillings relates how, in 4 fort in East Africa, 5 Trepdship
grew up between an aid captive male baboon and a small
native child about a year and a half old. Each day, from its
hut pear by, the child would crawl to the ape and play with
it for several hours.

Caged parrets may form intimate friendships with gne
another, even when they belong to different species. I a
male and a female are shut up together amorous relations
often Gevelop between them and the birds will bill together
hour after hour ; it sometinws happens, n fact, that if one
of them dies the other does not long survive, Accarding te
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Brehe, 6 capiive purple water-hen (Porphyrio) assumed the
attitude of the sexual act both in the presance of its keeper
and of a lory. The lory irequently attempted coition, and
attarked the keeper, screeching if he stroked the purple
water-hen.

It may here be mentioned that, under natural conditions,
the weaver-bird [Dimemeliic dinemedfi) lives I intimate
relation on the one hand with Spree seperdus, and on the
other with the prest grey shrike {Schillings). These birds
play together in the air, chase each other as butterfiies do,
perch close to ome ancther, etc.

£ Tha Open Rocledy
The characterigtic feature of an open society is that, as
compared with & closed society, it is much less exclugive,
Chance alone d ines whether its hers shall coms
together or separate ; but when they do unite social ties
of various kinds are formed immediately ; in pamm]ar

the animals d act with P
(eg in dight, iungm; rahng. etc.). If, in such cpen
ies, any h 3 blished, if watches are sat
d.unngthereatmgmods mdlead.ersmmeiorwardth&
L @} an ized open society )
h . the ity is I mt'hesansadm.t

apart from chance differences of size and strength no one
member 36 snpedior to another, then it #9 () an unorganized
open sociely.
& The Organized Open Sociely
‘The herds end hands of mammals which gather together
between twn pairing scasons are often open, mnd yut
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organized, socicties. {Ine animal acts ng leader, and it is
commaon for watches to be set while the herd rests. Herds
of gnus and buffaloss often rest on hilla dominating the
surrounding country (von Oertzen). Herds of girafies are
led either by a male or a female, and this also is true of herds
of cow antelopes. In the latter sentineis often take up their
stand upon anthills.

Ascording to Pallas {quoted by Brehm) the saiga antelope
lives in large herds the old males remain with the berd
throughout the year. Sipgle animaly are always on goard,
and no centitel ever betakes itself to rest withomt calling
upon angther animsl, by nodding to it and advaneing
towards it in a peculiar manner, to relieve it. Ooly when
another animal has risen to its feet and taken over the watch
does the first one lie down. ‘These antelopes, when danger
threatens, first herd together, and then take flight in a Jong
fine led generally by a male, but sometimes by a ferale.

In other species the leader is either always a male or always
a female, Among wild reindeer, it is the leader, a female,
which invatably acts as sentry and remainz starding
even when all the gther members of the heed are resting |
it jt signifies ity intention to Le down, another femaie
inpnediately vises to its feet. i denger is mear the beader
ay induce the rest of the herd to riss {o their feet by prodding
the animals with its horms. In certain circumstances, as b
well kmewn, a herd of animals will follow its leader blindly,
even when the latter precipitates itsel! into an atrgss. If the
leader it killed the herd may lose its head completely.
Hetds of Caing whales are also led by old males, whom they
are xaid to {ollow blindly. Brehm relates that one of these
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whales, which escaped when the rest of its herd was
massacred by coast-dwellers, returned again and again to
its dead and dying companicos.

In a herd of cattle the leading cow possesses the largest
bell. The cattle racognize pxactly the Hoklings made by the
bells of their own herd, and usually find their way back to
the herd again after straying. The leader displays a certain
{eeling of rank, and will not allow ancther enimal to precede
jt. In South America large herds of llamas are wsed az beasts
of burden and the leader iz a male richly decked with
tlankets, Similarly the leader of a South American caravan
of mules i alvaye sumptuonsly adorned. Arong sheep, o
lender [mrmished with a bell keeps 2 fiock of three to four
thensang head together. T the bell ceases to sound the Aock
tweaks up inte groups of xix to twelve sheep, each with its
own lezder. The action of man in making cne selected animal
recognizable at long range, emables it to act as leader to
several thouwmands of its own kind. I have mysell oheerved
among the goats living at the edge of the Zillertal forest,
that the leader provided with the bell does not, in every
cage, puide the herd, and that conseguently the remaining
animals sometimes do not imitate its mevements. The lzader
i3 often to be found in the centre of the herd; the animals
which happen ta be in the frimt ranks determaing in which
directien the herd shall fove, and the leader is, 50 to spesk
exarried along with the strearn. Insuch cases, the teader forms
rather a rallying point, from which none of the animals
stray very far.

Schijslderup-Ehbe has shown how an order of precedence
cames inta existence within societies. A flock of fowlsina
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fowl run i9 oot exclusive in the sense that its members make
Mo ceuse apainst A mew arrival, leaving the latter
isolated, The pew-comer may safely attach itself to the flock,
ot the position it iz to hold therein mmust frst be won by
fighting. For oo twe hens ever live side by side in n flock
without having previously settled, either for the time being,
or for good, which is the superior and which the inferior ;
the “ pecking order * thus established decides which of the
birds may peck the cther without fear of being pecked in
return.  Similar  pecking  codes exist, according to
Schjelderup-Ebbe, among sparrows, wild ducks, and possibly
among many other kinds of animgls. Pecking ameng cocks
iz governed by the same rules as among bens, except that
the eocks exhibit greater ferocity. Such ' pecking orders ™
give the tocicty concerned a certain degree of prganization.
Sometites the “ pecking order ™ results in a continugus
list being formed ; that is 1o say, one hen pecks ail the
athers, the next in order pecks all but the first, and se on,
down to the humblest member of the community which is
pecked by all the rest of the flack, But it may happen that
three hens peck one anether, so to Epeak, in triapgular
order, ie. A pecks B, B pecks C, but C pecks A; or the
ooder may be a gquoadrilateral sequence of the Tind
A=3B—eC—=>D -4 Thisisenough to prove that strength
alone i5 not the deciding factor. A hen low oo the list iy
usually mueh mere cruel to the remaining hens which it may
peck than g hen whish stoupies a higher rank. Thehen which
is entitled to peck all the others is generally the least
Fic At ing note ususlly des the packing
and js often suificient by itself to put the offendar to fight.
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Which of two hens Is to be the inferior and which the
superior ie settled, as a wle, at the first encounter ; one of
the hens may yield without 2 struggle, or the issue may have
to be fought out. The triangular and quadrilateral arrange-
ments which ocour within the *' pecking order ™ are explained
by the fact that the hens pometimes submit without fighting,
Not mirequently the stronger bens allow themseives to be
pecked by the weaker, The reason is that the younger hens
are wsually attacked by the older, the new-comers by the
established residents, and the sick by the healthy, and the
m:der, once established, is permanent. If several weak hens

I Iy attack a one and defeat it, the latter
is afterwards packed by each of the former. Katr and Tell
tested the intriligenee of different fowls, and have estabiished
that the fowl which stands at the head of the list is also
the mest intelligent, and that, roughly, the pesition withm
the sncial scale ponds te ined diffi of
intelligence.

The tendency to form a social prganization is inmate io
quite young chickens, whether or not they have been brought
up with older fowls; it follows that the tedency must be
purely mstinetive and in ne way dependent upon tradition.
T think one can go even forther and say that the instinet
i, in a oepsure, indispenmable to the very exitence of social
life among such enimals {which, uniiks the state-building
insects, live mainly for themselves, and not for the welfare
of the " state ). 1f this instinet failed immediately to
establith & irtognised erder, such animaly would pass their
lives in & state of constant werfars, inee their social instincts
prompt thew to seek one another's company, while their self-
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assertive insiingts urge them continually to attack one
another. The " pecking order ™ is of great importance to
the heng, for the superior bird is not disturbed when on the
nest, nor robbed of its food, whereas it may disturb others
and infringe their fights with impanity, The battles betwsen
hens or cocks are, therefore, not mere sport. A cock wislds,
in every case, despotic sway over all the hens, and will often
interfrre between two Sghting hens or &ven betwesn twe cocks
which are attacking tme another (provided, in this case, he
i the yuperior of beth the combatants). With penguins the
case i different ; for if the males fall to fighting, the females

i throw t ives | the gonists and
separate them,

The position of a hen on the * pecking list * is accasionally
altered as the result of & fight: in such cases it is
an eppressed hen which revolts against her oppressor. Such
a rebellion occurs less frequently when the position was
initially decided by Bglting than when it was tanitly
atcepted. A bmttle ol this kind either confirmy the previous
state of affairs or veverses it. A hen revolting zgainst the
hitherto recognized superior fights less fercely than at other
times; this proves the existence of a psychic obstacle to
such an attack.

Omce a hen has fallen into an inferier position, it is more
gifficult for it to mutiny and thereby guin superiority, then
if it had fought for its place from the outset,

Dning breeding time 2 hen shows itself moch more sasily
irritated by other hens, and not infrequently revolts against
its superiors. A hen with chickens is full of courags ; but it
the chickens are taken awny, even for = short time, this
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comrage vanithes and the hen allows itsell to be attacked and
pvarcome by any aggressor [corpate here the ease of the
male stickleback robbed of its nest).

If two flocks of fowls are penned together, fock does
not fight flock, but as time goes on 2 series of single combais
tzke place. Behaviour of this kind must be regarded as
characteristic of an open, and at the same time organized,
saciety.

A grized order of preced aleo exists in a Bock
of wild ducks. Within any such flack, inhabiting some
particular pemd, it is agreed, both among the males and
ammg the females, which s to be superior, which inferior.
For every one of the birds recopnizes every other with
vnfailing certainty (as is probably always the case among
birds and mammals). Any male is superior to every
famale. The battles fought for social superiority are never
as fierce among wild ducks as among demestic fowls. The
winner is thenceforward entitled to bite, whereas the former
must always submit to bemg bitten.

Same bird societies show a more ad: d type of organiza-
tign in that they set guards and send omt scouts. Thus
flocks of cranes (which may be composed of different
species), in their winter quarters, are guarded while at rest
by sentinels. If a fleck hae been disturbed in any given
place, before it retumns to the peighbonchesd again scouts
art sent ehead to gpy out the land, Flamingoes set guards
at night; if these are killed noiselessly it is possible to kill
muny of the remaining famingoes while they are still
asleep. Flecks of geese and flocks of parots safeguard
themselves while resting by posting sentinels. Crows also
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set guerds while the flock is feeding. Cockatocs out on a
maranding axpedition sand sromts ehead of the main Sock.
A certain stags of ergazization can be inferred from the fact
that during migration the separate species always observe
a special flight formaticn.

Leaders, too, occur among birds: thus, among the
Pemelope species the birds gather between two breeding
sessops in flocks containing from sixty to eighty head,
under the leadership of an old male. In 2 feock made up of
different species the largest bird is often the leader; far
example, sometimes in the winter a gathering of titmice,
nut-hatches, and creepers will be led by a great-spotted
woodpecker,

A flock of sleeping partridges provides an instance of the
crganization of a whole gociety, for they pass the night in &
circle with their heads tumed outwards; a herd of wild
awine on the comirary o armange themsebves for sleeping
that every head is turmed towards the cemtre of
the ring.

The members of some species of animals join tegether
to fonn more or less organized bunting packs. Wolves
live quring the winter in packs ; a pack of this kind travels
in single file, one anima! treading in the foctsteps made
by ancther in the snow. The animals hunt in common,
and the pack divides into two bodies, one of which pursmes
the prey while the other bars its path. The African hy=na
{Lycaow) bunts in packs for large game. The amimals in
the rear follow the chord of the arcs described by the animals
in froot, relieve these latter at the point of intersection,
and take the lead th lves; this being
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repeated miti] the prey is exhausted. Lions hunt together
where the country is rich in game, at fimes accompanied
by their young; some act ac beaters, others capture the
prey; while em the hunt, their roars appear to have some
jmportant significanee.  According to von Oertzen three tame
young Jeopards combined to hunt fowls; one drove the
birds while the other two ambnshed them, I have already
mentioned the case of the dags rendered masterless by the
Ruzsian invasion of East Prussia in 1915, which, in ther
distrees formed packs of about a dozen and hunbed in opan
forrmation across the fields.

A pair of birds of prey will often hunt tegether, each
mate helping the other. Marabout (Lepeopesios) hunt in
focks on the grassy plains of South Afries for the numerous
grashopper= to be ftund there, allying themselves often
with storks in this pursuit. The birds spread themselves
into & tar-flung Kve, and move in this formation over the
oper grovad, thes beating a wide ares. Gannets fly side
by side iz a Jong string in their pursuit of flying fishes.
Screamers fiy over water together in large fincks, and from
time to time a mamber ol the birds dive down to fish,
Pelicans fish together in shallow waters. They form a cirele,
and then narrow it slowly by swimming towards one another,
of they make a semi-circle and advance towards the shore,
In rivers they form two lines which advance towards each
other, Cormerants are said to fish together sometimes
eystematically, in a sheet of water of aver a particular streich
of the sea, in just the tame way as pelicans. But ameng
the birds I have nmamed [ b storky, gannet

pel ) muatual assi fie. if
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oge calls by thiz name their hunting in common) is never
carried te the point of mutnal defence.

b The Unopanized Open Socity

The migrating societies formed by many, strictly speaking,
non-sodel insects, which at certain times collect in swarms
andimvaltngﬂ.hgrwthegrmdorthmu@hthaw.
are Wnorg; d societies {grass-hoppers, dragon-fli=s, butter-
fiies, caterpillars, etc). The permanept associntions formed
by certain kinds of caterpillars must likewise be named
unorganized societies,

I had occasion to observe in the aquarium of the Biclogical
[nstitute in Heligoland how a swarm of animals may act
wmiformly, even though it & moving forward without a
ieader. Large and small Asmodfes Lve there in mixed
swarme ; these bwo species rarely swim along with mackerel,
but when this happens, the mackerel, as the larger fah,
always lead the way. Asaming that a swatm of Awmmodytes
are ywimmung in a straight line zeross the tzok and ooe of
the fishes suddenly makes a turn, its example is immediately
followed by apother. According to whether mest, or,
ultimately all the others follow the lead thus given, the
swarm as a whole swerves aside from the initial direction;
or else those Bshes which had swerved aside reverse their
movements and return o the main swarm as it procesds
oo its way. It is certain that these animals keep together
chiefly by the help of sight . for when a swam completely
reverses its direction, one fish will turn to the left and another
to the right, which wonld not occnr if they were guided by a
sense of taste oo vibrations set up in the water. If tme of the
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swarm falls Behind er deviates, temporarity, from the path
of ity companions, it forthwith tries to regain the swarm
by accelerating its ts, and the ¥ turs
are 30 promptly and surely earried out that they must be
guided by sight alone. Even when Ammodyes and mackerel
are swimming apart, the former may readily leave ther
eriginal course to follow the latter. On the otber hand,
solitary fishes remain totally unaffected by alterations in the
movements of other Gsheq.

Among the highest species of molluscs, some, like the
Cephalopods {cuttlefishy, live 2 genuinely gregarious life ;
swarms of ther may migrate aver great distances. In the
nqmummcanobservnhawthewholemss,hkaarml
swarm of fishes, ch its direeti ik
Likewize, Mmrepulahvemm:ms(hwds.gm
agamae, chameleons, ¢te.), which do not, however, aeem to
possrss any social grading or any real ofganization.

Some fishes, amemg them sulmon and herrings, are
reported to travel in V or wedge formation. In the case of
the latter the larger and stronger fish are said to form the
van, which would seem to indicate the existence of a certain
rilimentary type of organization. Shoals of herrings are,
likewica, divided ding to the joms to which
the fighes belong. If a shoal is seattered, as a rule it speedily
remmites, Whether or not the shoals keep together during
the night is disputed. In zome species the bond wniting
individualx iz 80 closa that when one fish discovers a way
of 2scape frim the net all the others follow instantly.

It bas been cbserved among sticklebacks and cther
species that some one individual, whether male or female,
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i specially feared by its comp which it ¥
attacks end drives away, particularly when foeding, If it
torns out that in swarms of this kind soperiority is accorded
to greater biting powers, such swarms should oot come
onder the present heading, but should tunk as organized
At breeding time, a5 I have described, the male sti 3
desert the swarm, and each one takes possession of a special
dmgin whirh it defends against intiuders. By way of
experiment n large fish which preys upom sticklebacks
was placed in a tank containing a number of males of the
lateer spacies. These, which had bitherto kept to themselvea,
enarh in its own domain, immediately united again with each
othermidmﬂlthefuuala,mwaswarm sothatm!ane
dasnm encmy their greg |
th The mme behaviour §s reported {Brebm) of
the American oriole. Each pair defends its particular domain
againat its neighbours, but a ety of fear will bring the latter
et ipstantly to do battle with the common smemy.
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B Muoruar HErr axp Morvar Hazw

Mutual help in the enimol kingdom, and its contrary,
mutual barm, form a much disputed goction of animal
sociology (see particularly Kropotkin)., Cases of mutual
asaigtence occur frequently ; it would be folly to deny thew.
But it is unwiss to generalize too freely from these oomr-
rences, af to regard them from a sentimental point of view.
For it is elso a fact that mutnal hario plays & lage part in
the animal world, not only between members of the same
spotics, but cven between tnembers of the smame society.

The mest obvicus type of mutual help comsists in caw
animal, though not itsell attacked, hurrying to interveoe
on behalf of encther on hearing & cry, either of warning,
or of fear. Schuiltz relates that whm one of his ywng
hi was e it, in turen, Lintr]
the efengive, while the other hurried forward to take ot
in the fray. Among Kthler's chimpanvees, if cne was
exposed to a real or Feigned attack all the rest hastemed
to aamist in its defence.  This every ape enjoys the protection
of ail the remaining members of the horde; shonld any
beast of prey attack onr of them, every able-bodied menber
vf the borde huris itself against the agpressor (unless the

ant p byicusly " ing gy It

it universally related of apes that they camy wounded or

dead companions away with them; according te Brehm,

a mother bahotn has even been seen to plock leaves fram
118
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the nearest braoch and wse them to stop & wound inflicted
wpin her offspring. In case of danger one animal often warns
nother, and according to Berger a Patas monkey once
trim] to prevent its master from touching 1 box which
contained 4 smeke (it pmst, however, be stated that the
sake wos dead). Itmyahnbemuumdthnpmm
and vizcachas drag fheir 1ed
hack to their burrgws, andevmalhgamlmdammu
1o wounded members of their own species H a vizearhera
& overthrown jts inmates are dug cut by their neighbours,
.Amd.lngtnBerger{p 225), the instinct te help 5 sick
is in eleph than in any other
spu:suilmmal with the exception of apes. If an elephant
is womnded by a bollet cthers come forward and support it ;
if it falla its fellows kneel by it, and some pays their tusis
under jts body while others wind their trunks about §ts
nack and attempt to put it o its feet.

The members of 4 horde of apes search one ancther's
coats for Trrrs end thorns efter a flight. This habit mwst
not be confused with that of hunting for lice, which the
apes commonly practise upon cne ancther, bot which they
will practise upon men, if allowed to do so. Brehm inter-
peets the babit {vel 13, p. 436) not as a search for vermin
(and not, therefore, as a form of mutual asdstance), but as
prompted by a taste for licking the small slt particles
of skin which peel from the body fie. a3 a form of self-
indulgence). It bas been proved that the skin parasites
acape unharmed.

Members of most animal societies display jealcusy of their
companions cver questions of food (apes, beasts of prey,
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ste.), though it i3 troe that twe apes, cose Tiends of oun
ancther, will share their food The most conspicumms
{eature of the behaviour of bhens in a flock of fowls in
jealousy; the cock alope remains indifierent to ther
brawls ; he exercises despotic sway over svery hen, and even
eptites them to eny spot where food happens to be
particnlarly plentiful,

Mutual help very cften occurs in connexion with peiring
and brood tending. The male protects the jemale, and
cither me or both of the parents defend the offspring.
¥oung animals which bave Jost their mother are sometimes
immedistely adopted by another female (eg. among
elephants, wild pigs, quails, and some Jucks} It is wall
known that the matermal instinct in cats is so stonghy
developed that pue can impose upon them the ymmg of
widely differsnt species, namely, young rats, mice, rabbits,
hares, dogs, foxes, squirrels, etc. According to Brehm,
soRe parTots, when kept in caprivity, take ever the care
of young or crippled birds of fher own spacies of even of
animals of a different race, feeding them and defending
them against agpression. As we shall see later, however,
this does nat always bappen, and it i3 even possible for
the contrary to occur.

Female apes, too, when kept in captivity, will grodge food
to their owz offspring; the mature of the enviromment,
whirh is slways noiavoursble, though in varying degrees,
is probably responsible for this behavionr. Foster childr
adopted to gatigly the maternal instinct, arz especially
bable o suffer from thin behaviour. Sometimes, even,
they are altogether refused nccess to the food.
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It cannot be deied that spes possess a certain tendency
tn cruelty. We must nevertheless be particulatly careful
when discusging this topic; for much which may seem
at first sight to proceed from an instinct of cruclty—an
instinet which mokes torture an end in itsell—on closer
examination proves to be bound up with the biclegical
natessities of the species concermed. Thus it is highly
debateahle whether a fullgrown cat playing with & mouse
afiords an instance ol deliberate cruelty ; quite possibly,
the cat is simply keeping in practice. This is certainly
the correct interpretation when a mother cat carmies to ity
young 2 half-dead mouse for them to practise on. Hut
whoever ceflects on the impossibility of di gl
the skein of buman motives, will hardly deny that, in the
play of the full-grown car, there may be a sort of spoct
and will-te-power.  Many intermediate stages exist, never-
theless, between this latter impulsion and genuinc croclty.

The games which even full-grown apes wilt play together
are noi alwaye quite harmiess, cspecially when some of
the pluyers are stronger than others. Apes often show
a prog ¥ to tug a ys pectedly by the tai
or by the haiz.  In evety monkey eage each animal occupics
a tlearly defined renk, and the larger ones will tease and
tarment those of a smaller species in every conceivable
way, seizng them, for instance, by the tail to send them
flying through the air. Yerkes (1916, p. 121) noticed a
young ape gleefully inciting his companitms against one
anothez. The animal in question pretended to have been
attacked by another ape ; as soen as the lder ones bad
came: to blows, it withdrew to a safe distance and watched
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jevel Erehm describes hew a baboon teased
adugbypuﬂmgltsmdmdthmmmgaway,mpﬂhng
the trick motil the deg was beside itself with fory. Apes
are particularly fond of chasing and intimidating fowls.
In considering these caset it must, however, be remembered
that the apes being in captivity are, so to speak, condemned
to idlenegs. They are cut off rom all the normal activities
which they pursue in 3 state of freedom, and their energy
hag to seek an cutlet in other directions.

When in Kibler's experiments, the apes piled two or
three boxes on top of one another in order to reach food
hung above their heads, although they helped each other
to do this, their actions were prompted rather by their
common anxjety to get at the food than by any more
eltrnigtic. motive Ordinarily they were far roore inclined
to hinder tham to help one ancther. When one of the
animals was at work, perched high upon a rickety erectionm,
the upcccupird chimpenzess would steal np hehind and
give the boves a vigorout push, thus upsetting the whele
structure and beinging the worker to the ground ; they
would then make off with all possible speed.

A sick or wounded animal s often turned cot of a society,
ie. cstracised, or even killed. Alpine marmots gather
together before going inte their winter guarters and,
accatding to Girtaner, it sometirmes happens then that
anumbu'nfﬂlemattm:k andbltehod.elth.annldanﬂ

de. The biological significance of auch

"wedmgﬂaut”isobwom {or if one of the animals
dies during hibernation the corpes is a danger to the whole
wommynity. Beavers have bees seen to hite and drive
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oat of ther colonies certain of their fellows, both young
and old. Amimals thus expelled live thenceforth alome in
a separate strocture. Many tales have been told of the
socalled ' stork tribozals ™, and " executions ™ among
other animals. The following, however, is ascertained
truth, A pumber of cranes have often been seen to fall
upon cne bird while the flock i resting, and inflict such
severe blows upon it with their beaks ax to lame or even
Il it. Storls collect in large flocks before migrating,
and expel or even kill those which are sick or incapable
of making the journey, or which have been tamed by human
beings. Ravens, cranes, and many other hirds, hares
ané recbuck show themselves hostile to tame members of
their ewn species (Naumana, vol. vi, p. 30% ; vol. vil, p. 164,
Many birds will not suffer the presence of comapanitms
with ginshot wounds, but kill them rutright. Beehm
ralates that a parrot, after beng wommded, wes ostratised
by its companions ; it then lived alone uatil it was put te
death by some other parrots. The ™ execution ' of smgle
animals is occasionally met with among many beasts of
prey, and even among demestic cattle; Gross (p. 228}
is of the opinion that not all these cases are te be explained
as the working of an instmet baving as its chject the
preservation of the speties ; it would be snficient for this
papose merely to expel any znimal whose presence
endangered the life of the commumity and leave it to its
fate ; he thinks them often due rather to an instinet of
Jeatyuction.

Cannibaliem, or the killing ard devouring of sach other
by members of the xame species, is of frequent cocurrence
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in the animal kingdom. For thit, of ronmse, ome of the
creatures must get 2 held e the other ; the animal attarked
must therefore be either the weaker of the two, or sumehow
prevented from defendipg itself. Amgug solitary predatory
species (worms and other of the lower animals, insects,
cmyﬁ!h rcphlﬂ birds of prey, shrew-mice, predatory
animels belonging to the same species nevar
mem:auother eg. the male hamster even Litex the
female to death if they encounter coe ancther outside the
breeding season, without, it is true, troubling itseli further
abouot the corpse. Some species even devour their own
offspring ; in particular, the parent which does not concern
itself with the rearing of the bropd is & danger to its own
young (fishes, crocodiles, predatory mammnals); afmosg
fishes, however, the parsni which does tend the broed
muy devour its young after they bave reached a certam
wizg, The male budgerigar, which helps itz mate to feed
the young birds as Jong as they are in the nest, sometimes
ilyeats and even kills them after they are fledped.
Similarly, unmated frmale budgerigars are also a source
of denger to yoang birds of their own gpecies. Parent
ogtriches bite and kil the offspring of other birds; among
gallinacecus birds the females peck to death chickens
belanging to other bens ; onmated ostrich bens do the seme
and balf-grown petriches deal similarly with younger
members of their own species; the turkey—cock Lills his
own youog, In exceptiopal cases, cstriches driven from
dignifirgnce of such bebavicur escapes us.
Cephalopods (cuttlefish), living under natural conditions,
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eat one another ; if, forlmhm one of 2 ouwmber is hooked
by a fist its liately seive upon it,
udmyevmaﬂawlhmselmmbednwntuthemﬁw
clinging to ity body. Caged owls live peaceably together
%% long as they are all equally strong and healthy, but if
one falls sick it is immediately attacked and eaten by its
companions ; and this holds true even when the owls
come from one and the same nest.  If a musk at, @ brown
Tat, or 3 water rat it caught in a trap it is torn to pieces
alive, and devourrd by its fellows. To pinch the tail of
a caged rat until it squeaks with pain is sometimes enough
to induce itz fellew prisoners to fall wpan it and bite it
to death.

The mutnal help which is a feature of the lile ol an insect
state has already been described. As I hawve zaid, the
hatit of Hcking each other must be regarded, not as due to
a degire for cleanliness, but rather az a means of procuring
the skin secretions which are the object of the licking.
But there {5 a limit to mutual help in these insect states;
whilet it remaine true that under certain conditions sick
and weunded ants are tended and Licked, they are just as
{frequently left ancared-for, or carried off to the rubbish
beap. Sentiment plays no part in the orgenization of theze
states ; only those insects which work for, or will in future
work for the state, are tended and protected ; the comeson-
weal alone determines life or death Here again Jet it be
emphasized that neither intelligent cefl=ciion nor 2 majocity
of votes govern inssct states, but snreness of instinct and
the limitations of instincts to specific purposes, things
which appear fabulous to us as buman beings.
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Any individual belonging to another nest, or lacking the
special neet odour, is put to death. The queen bee ldlls g1l
rivals ; once the queen has been fecundated the workers
expel the henceforth superfupus males from the hive
Crueen ants abio commonly fight one another until wnly one
remaing alive. If times are hard the worker ants may kil!
every queen but one (Escherich, p. 86). Many of the rggs
are eaten by the ants, ap insect often eating those it has
haid iteelf. Termite workers take good care that the
smmerical propartions of the ** castes " are correct ; super-
floous insects are killed and eaten (Escherich, p. 22): a
similar fate overtakes their dead or diseased comrades.

C Tae Cotlzerrve Mixo

Mass pyyrhology, as is well-known, proves the troth of the
dirtom that the whols is not merely the sum of the parts.
Tn other words, the collective effect, obtained iy the co-
operatlonofimdnﬂduais cmmwbemfmdfmmthc

ton ol i Thus the
mm,ormﬂectlvenﬁmm.mmbeamertainedby
adding togsther the singls ections of the individusls, &, B, C;
their vo-operation produces a result syi generis. Theegnation
then is net —

M =1{{A) + HB) + 0}
but—
M 1A, B, ).

The importance of the individual in contribnting to the
collective result depends upen the part it plays in the com-
munity. In certain cases the individual determipes the life
or death of the whols community, as, for instance, in the
case of & bell wether jumping mto an abyss.
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Among socinl species courage and pugnacity grow in
proportion to the number of individuals present ; this is
true of ants, bees, humble bees, wasps, hornets, and others.
In the case of the honay bee, a small and weak commtmity
often does not defend itsell against snemies which it could
eagily repulse, whermas a stzong commanity is alweys ready
for attack, and expels évery intruder (v. Buttel-Reepen).
According to Forel, one and the seme ant which is foll of
courage among ity fellows will take to Aight before 2 much
weaker adversary as scon as it finds itself alone. State-

ing insects are by profound depression if their
nest disappears.

Song birds, and nther xmatl hirde, when nnited, ™ tease ™
birds of prey, ie. defend themselves to the best of their
hility against them, not only in our own country, but in
other lznds and latitudet, Single sea-gulls and crows are
powerless against many kinds of enemies ; but, united, the
memnbers of a coloay of crows of a colony of sea-gulls often
wige war against birds of prey. A herd of horses or demestic
swine will attack a wolf, whereas a solitery horse or pig is
generally Jost. In the same way wuolves are much bolder
when hunting in a tmek than when honting alome.

‘When many individuals are together the action of a few
sometimes carries away the whole group. In wanm weather,
a large number of locusts sitting closely packed together
gradually become more 2nd mere excited ; until soddenly
they all take fight together, attracting to their ranks every
member of their pwn specise they overtake so that the swarm
grows larger and larger. (Brehm, vol. i, p. 96 Migrating
swarms of dragon-flics are formed in thiz way, a5 are the
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swarms of locust lerve which travel acrosz the ground,
Similazly among ants the excitement of the males and
frmnales preparing for the nuptial fight communicates itself
to the workers, and no work is dooe until the last of them has
fown. Am&uw&remmlﬁockdhmm
b of the ' ised on the individoal
by the mass; sometimes even 3 pair of birds laading o
solitary life will be carried away by the spell.

Kthler noticed that if onc of his chimpansees was attacked
the whole group immedintely hastened to its aid. During
a fight the enimals woold scream themselves into ever-
increasing fory. Scmetimes a single cry of indignation was
suficient to set the whole hand in an uproar, aithough
perbaps the majority of the znimals kad seen nothing of
the ariginal cause of the trouble, which might have bBeen
either a genuine attack or a mere misunderstanding.

Panics frequently take place among social emimals, Tame
doves may be thrown into a ganic during the mght if ones of
their number bappent to fap its wings (Whitmsn), The half
wild horses of South America ave sometimes seized with
panic. Hyndreds and ds will enddenly take madhy
ta their heels, cast themselves against rocks and precipitate
themselves intc chasms. Any camiage or saddle horse
belanging to travellers whe bappen to be resting near is
drawn into their fight. Sheep take madly to flight before
wolves, and, in Australia, before the wild dogs (dingoes) of
the country, straying so far afeld that they often perish.
Schiltings relates the following anecdote of an ald male
baboon chained in front of a fort in East Africa. Unone
cccasion the whole Black population of the station, s "3
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at any moment to be attacked by enemy tribes, fled to taks
refuge in the fort ; the baboon, seeing this, tore itself fram
it chain and Aed with them to shelter,

Seme actionk are performed with much greater energy
when they are carried out by a group of individuals ; this is
notorionsly true of smging and dancing, both among men
and beasts. It is also trus of gregarions animals when they
are feeding ; farmers know that some beasts, e.p. horses
and pign, especially whrn yrang, eat more if fed with theic
COTDpaAnions. Ihiveevmheardahmmnmcvﬂlwmythatlt
was better for her children to have a tabl P as
otherwise they ate too Little; Tn all these cases we chaerve
the working of that instinct which lies at the root of the
pleacure taken by adult human beings in banqueting and

other sodal entertainments.

D Couverserr AND DANCING

At paifing time mofe or less serious batties develop
between the males for the possession of the females, oot, it is
te, amlmg Jower animals, bot among the arthropods and
the These are P d by & display of thoss
arts by which one sex zeeks to please the other; rivalries
between males at times constitute ao art of wooing. It
sometimes bappens that the fighting loses its original
significance and is no longer undertaken salely in order to
dispoee of a rival but becomes an end in itself ; in this case
the battie betomes & spart, wlmhmybemnnuqmtn
imnocent. Finally the bodily 8,
either in fighting or In wooing, maybmmﬁeedﬁumau
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sexmal ing and so conventionalized ag no longer o
express anything more than a sense of ephanced vitality.

Ameng insects male stag beetles sometimes fight to the
death, a= do also male ground wasps, molitery bees, and
others. Maie fishes often fight each other Sercely ; the victer
disports himself amorously before the female, or they dally
together for a while until eventually the female lays her
eges and the male immediately fertilizes them. The fighting
fish Beita is 5o markedly pugnacious that in Sism the natives
match them together for sport. Male amphibians fight with
less ferocity, in fact, they do little more than jostle one
another. Male reptiles, on the contrary, may be much
fiereer, ak also some hirds and mammals,

‘The characteristic features of the courtship and pairing
of many species of birds and mammals are well-known. On
the whole the male is mare strilking, stronger and mere
aggressive, and dees the fighting and the wooing, while the
female plays a mare passive part. Amang ferafces and
phaleropes, however, ihe femalez are more brilliantly
coloured and langer that the males, they alone play and
dispute pver the possessicm of the males, and the male under-
takes the rearing of the brood single-handed.  Amomg
pheasants it is rather the fenales which seek the favour of the
males than wice versq, Among condors both sewes dance.
‘The female bird emits a characteristic mating ey which
obvicusly acts as a =exual stimulant upon the male and
amemg roes the  piping ** of the females iz an invitation te
the male. Among human beings, too, we see that the
female sex very seldom contents itself with playing a purely
pasgive part,
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The fghting principle is often carried to excess by some
male birds and mamroals. Thus, during pairing time, male
chaffinches live in a state of copgtant bostility towards each
other, either singing against one another or actually fghting,
atthough thix behavicur is quite oncalled for, since the
females meanwhile sit in peace and unmolested in their
nestz. The tapping of the male woodpecker has the effect
of attracting rivals; this tapping is characteristic of the
apecies in all Iatitudes, although it varies a little in
different zomes; it might be described as instrumental
mugic, and the woodpeckers of cur own country produce the
snmd in this way; the male suspends itself from a dry
branch and taps it with hit beak se hard and so quickly
that the branch quivers to and fm: the poite of the
hammering brak snd the quivering branch together combine
10 produce the well-known rattle.

The battles which occur among stags at rutting fime seem.
1o be undertabien eatirely for their own sake, for a stag on
hearing the bellow of a rival will leave his harem in the lurch
and get vut to find the challenger. Here fghting has become
a sport, though, as is well-known, snch hattles may heve a
fatal issne. Fights of this kind, but varying in severity,
take place among many species of horned and antlered
mammals, when the males are in heat. Bison steers, when
frantic with desire, will roat up comparatively iarge trees,
and st rotting time one often finds beoik bulls and cows
which they have killed.

Some birds play fighting games of a harmless nature.
Among raifs {(Machetes pugnax), which mate promiscaously,
during the spring the males collect every day at a certain
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sput to play the fighting game ; females aeldom jein them,
tut when they do appear they strike the attitides of the
male and pretend to join in the fray. In thee fghts, which
altbough they appear to be very fitrcn, are never, in fact,
sericus, there is neither victor nor vanquished ; just out-
mde the fighting ground several males are often ta be soen
keeping compeny peacefully with a single femeals, and no
signs of real jealeusy between males have ever baen obsrved.
The eriginal binlogieal importance of the fighting fostinct
has, in these cases, entively disappeared.

In spite of the apparent ferocity with which black cocks
aitack cme anuther em their duncing groumds, it hardly
ever, perhaps mever, happens that a bird is seriously
woumded ; among capercaillies, on the other hand, the muales
fght one another in earnest. Some black cock will visit
several dancing grounds in the course of a single morning.
In countriez where black game is abundant, several cocks
always appear simultanecusly at a dancing place, whers they
fight each other and dence in each othars’ campany ;
fighting and dancing have becsme indistinguishable. The
Bbght is just acted and serves mo other piopese than to
i the sexmal exci of both males and fermales,
and this may be affirmed in general of the fights, sports,
wooings, and dances of birds.

White ews [Rugncola) play a kind of dancing gwme in
which a male dances zlone upon a piece of rock watched by
a number of males and females perched upon the branches
of bushes nearby. FEach male dances in tum, and the
famgles pet WP an outery whenever one relieves suuther.

According to Hudson, ¢ertain South American giaat rails
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(Arawides) collect fram time to fme at fixed places and
perform a kind of pairing dance in which both sexes take
pert [Doflsin, fig. 383). Tha contagions effect of collactive
performaposs turns these dances inta * moks games of an
orgiagtic nature ” (Grocs, p. 232). Acamding to Grocs, we
bave here &an & ef that gtirvnlati of sexnal
excitement by imitative suggestion with which sthoolugy
and the history of dvilization have Joog sines made us
familiar. Jacanas dance in the same way (Dofein, fig. 384).
According to Hudson, the South American spur-winged
peewit {Baomcpierus) periorms a dance which is so far
pecubiar to that species that it is always performed by three
birds together {Doflein, iliustration 385). This species Lives
in pairs throughent the year; but the diffcrent comples
keep close to one anpther and from tinwe to time one of 2
pair will visit a neighbonring couple, wl pon the dance is
immediately begun. The three birds fall inte line one behind
the otber, and march forward, keeping step and uttering
criea in time to their paces ; then they stop and the leading
bird streiches itself to irs full height and sings lsudly,
while the other two bow their heads end utter gantle notes,
After this the performance ceamey to an end, the visiter
Teturns to its mate and sooner or later Teceives a similar
visit. The existence of the winged apurs perhaps indicates
that the game was evelved from real fighting {Huecker),
Hodson believes that in the case of Belonofdsra there is no
Jangar any connexion between this dance and the sexual
life of these birds, since the dance is performed at all seasonx
of the year.

The males of different monogamouy species of birds of
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trees and at special timea of the day when the breeding
season begins.  The trees to which the birds betake them-
selves then appear one mass of waving featters ; the females
are merely sp of the p di

At pairing time rach male bower bird, helped by its mate
buikls em the ground a “ playbouse ” of twigs {Doflein,
illustrations 386-g). This bower serves no other purpose than
that of a theatre for their courtship, the actual nest being
built in a tree. It has both a back and a front entrance, and
is decked with all sorts of coloured or striking cbjects
{feathers, shreds of cloth, snail shells and muxeel shedls,
bleached bones, ete.) : the feathers being stuck among tha
twigs, and the botes and rags laid before the entrances
These decerative objects are often Trought from miles
away. The bowers seem to be used several years in
succession. In ome species they are covered cutside with long
blades of grass laid neatly together. Carefolly selscted
stones serve to keep the twigs and grasses in pesition. In
this species, moreover, several males use the same bower,
The gardener bird {Amblyarais) decks the spage in front of
its bowes with colouted berries and Sowers, and thege, when
faded, are thrown on a robbish heap behind the bower and
replaced by fresh ooes. One particolar male of a certain
spocies was ghserved to drag a long, dead, and dried up
centipede to the playing ground every day and wage with
it 2 mock battle before the eyes af its mate end pther birds.

Amoog the pk panying and ling
pairing, when wooing time, in its strict wense, It already
over, are many tricks of fiying practised by the males, and
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sometimes by both sexes; thus most of the larger birds of
prey and also storks are actmgtomed in epring to dy in wide
circles over the nesting places they have chagen,

Among cranes, which are birds of very high meatal
development, the dance has lost its wocing significance, and
har become merely an expression of general well-being.
Both males and females dance. The movements in this danee
are executed for their own sake ; i.e. the birds play (Groos).
' Demcigelle ** cranes frrus virgo) dance and play together
ju the follywing manner ; they collect en the steppes, form
a1 ¢ixcle, bow to one another, and dance in g fashion that is
truly grotesque. Socm after pairing, too, they meet together
morning and svening to dence and hop round each other,
lifting their crests and their wings, and then fy around in
wide circles. After a few weeks, when actual bresding beging,
the birds ceass to collect together and are only to be stn in
couples. The kezper of a captive crane (Grus gris) induced
it to dance by making the appropriate movements.

The arts of courtship, although not confined to birds,
find their most elaborate development among them. To
mention but a few other examples : the malz ura has one
claw much larger and more brilliantly coloured than the
cther, which is used for beckoning te the female. Male
antelopes engage in mimic bﬂtﬂﬁ. and male springhocks
perform certain ional in the p
nfthalma]q,spuingingahoutsix{minlnﬂnewmlrﬁd
posture and displaying their white manes.

Among the chimpansses at Teneriffe, Rothmann and
Teuber saw 2 mak dancing in a triple shythm close to a
nomber of fermales ; and the sexual significance of its mewve-
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ments was obvions. COne of the females alwo performed
dancing movements in the presence of 2 male; the
resemblance between these dances and these of primitive
races was very marked. Kéhler watched his whole group
of monkeys, playing, dancing, and iraping abont without
being able to detect any erotic element. These dances had
not been learnt by imitation, and the animzls wekcomed to
their dapce their buman owner whom they knew to be
their frisnd.

Hoew far dancing and the arts of courtship ars traditionat
among animals or how far they most be regarded as parely
ingtinetive js not yet knewn. It is, nevertheless, safe to
assume that pore instinet prepomderates (C = V). The
presenee of other animals i3 a necessary condition of the
seli-digplay in pairing dances and in the dances evelved from
wooing movements. Here we find one of the fundamental
reasens why human beings seek an audience for the display
of, their esthatic activity (Gross). The peacock sprends the
splendour of its tail whether the cnlockers be swine or men
(Darwin}. Yet in singing birds the impulse to sing is so
strong that it asserts itself even when they are alone. When
singing, dapeing, o fying games are performed in common,
they may legitimately be described as forms of social
seli-display.

E Prav

‘The cause of play is the impulss which drives every animal
to be doing something ; the purpose of play, especially
during yomth, is often the acqnisition of skill in some activity
useful to the animal ; oo the other hand, play may be an
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eod in iteelf, In the cass of some animals fyoung birds and
mammals it particalar) and children, this joy in activity is
at first afmlese; but ae the child or the animal grows older.
under the guidance of parents or teachers the activity
puarsues mere end mare definite aims, and in vaticuy ways

assmmes biclogical signi Not infrequently play
bemmumerelyaprmhmﬁurthemnﬂedsmggleﬁw
It p y hes at the age of sexmal

ratwrity and gives way to purposeful activities, and in the
domain of sex, love games takes its place. It bas in itself
no sexpal reference, but it mly acquire th:s character.
When full-grows, children and iz di h without
any difficuity between jest and sarnest ; while playing they
are always conscious of acting a part ; a deg at play only
pretends to bite. It is, however, well known that jest may
pass through vatious intervening sages to earoest.

An attempt has been made to derive the artistic activities
of brman beings from their play ; but this is inadmissible.
It i3 true that the srtistic impulse of primitive man may
originally bave expressed itseli in play, as it does at first
in the case of children. But later, with the progress of
distinetively “human * developient, the impulse bas
expressed itsell more and more a5 a law to jtgelf. and has
produced the pheoomena now found among the vardons
races of mag, 'Whoever would regard art as 1 development of
the play impulse, must alsc regard ail technical knowledge
ard skill, and finally all vocatiooal homan activities as
having the same gource ; for ¢ach of these oconrs somewhers
and somehew in the wetivities of children at play. To derive
the wrtistic impulse fram the play izpulse is to confuse the
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Iatter with the universal desire to be deing something
and ta fall & viztim to that endeavowr which, in its extreme
forms, can only be called 2 mania for derivation, and which
eongists in the effort always to refer one phenomenon back
to another.

‘When Kbdhler's young chimpanress were handling objects
their activities almost always came under the heading of
play. If during an experiment a novel form of activity was
demardled by some necessity or other, it was quite certain
that the innevation weuld reappear very soon afterwards
on gome occasion when the animals wers *' playing ", Le.
in circumstances where it had no practical utility, but was
merely the expression of enhaneed vitality. On the other
hand, among the many games in whith the monkeys made
use of chircts, some could ensily bo diverted mto useful
hanpels, as for i stick-jumping, or digging with the
said sticks. How the use of a tool might, in certain cases,
haveits origin in a game, may be told in Kahler's own words :
" [ certainly do not wish to maintain that the chimp
one day takes its stick, and =o to speak, my= to itseli—of
courge, it cannot tajk—' There, now I wiil dig for roote.’
But no sheerver ean donbt that when it has been digging
in play, and has by chance come across roots, it will go on
digging for them because it had Jong veed its hands for this
purpose, and now has discovered = better method.”

The maost intelligent animal was usually the moving spiit
in the invention of any new game, and although in their
play Kahler's chimp tly adopted new craves,
they never imitated human activitics, One of their favomite
forme of activity was to prize off the eovers of the drain
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pits, using sticka a5 levers. The atfraction did not iie io the
foul contents of the drains so much as in the pessibility of
gmashing something to pieces. According to K#hler, if a
. is cont 1 with hing d ible it will
not rest until the object cannot be further broken up, er &
ot worth breaking into smaller pleces.

Ladling liquid with bits of straw, small sticks, and so on
was often undertaken in play, even when the animals had
free access to waler while feeding.  Another fashion was
eatching anty on emall sticks apd straws. One partivular
amimal invented this game, znd the others quickly followed
its example. A straw, or something of the kind, was held
across the path of the ants, and when covered with the
insects was drawn through the mouth. Kéhler thinks that
the sporting interest more than equalled the appetite for
ants ; a6 Jong as this sport was in fashion the chimpanzees
were always to be seen crouching together over the
pathway of the ants, each animal with & straw of its own,
looking like a row of fishermen beside a river. Fora time the
fashionable game was poking the fowls with sticks, The
fowle were tither decoyed, or actually fed, with bread, and
then poked violently with a stick ; this game was sometimes
played by two chimpanzees together, one of which fed the
fowl while the other poked it.

The chimpanzees were very fond of [astening, in some way
ar another, a variety of different objects to their bodies.
Nearly every day Kohler wonld see an animal poing about
with a cord, a shred of =tuff, or a twig upon its head or
ghoulders. The anirmals would play, not mly with the
objects but with each other, and it waa plan that the
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drapery in some way added to their pleazore. This primitive
form of ad was not iniended to produce an effect
on other animals; its sole result wag an increase of self-
comaciousness i ihe wearer {the sort of feeling arcused in
human beings by the wearing of a scarf, a mbre, of a top
hat).

In interpeeting the above garnes it must be borne in mind
{1) that the chimpanzees were still young, and (z) that they
were divoreed from their nataral sarroundings, and that
foraging was no longer o necessity ; they were, 8o to speak,
unemployed, and play was the only availabls sutlet for their
attive i ) It is probable that chimg Living
thu!muveforatsmmuchlﬁsg:wntnp]am

Speal Ily, it is especially young animals which
playtogeth:r butold:rnmma]sdosutoo Fuli-grown apes
in their hative forests mmp together in a way that can ondy
be described as a game. Not only hers of the
same species, but members of diferent species will play
together, especially in captivity. Nevertheless, great care
must always be taken to avoid any confusion between real
hunting, pairing dances, etc., and genmine play. Flay often
contains an element of rivalry, eg. i sham fighting
and in hunting games.

We may follow Groos in distingmishing three types of the
latter, those with living prey (cat and monse), those with
living mock prey [one dog pumsitmg ensther), and those
with nanimate mock prey (ball games).

According to Pfungst, young wolves and dogs organize
fghting games and husting games with mock prey, which
may be either alive or dead ; and during these games young
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wolves d.lsplaythemd.tmmtsoimtnwmg althcugh they
lack all previ Accarding to Brehm a young
omngontan deaﬂyshawudm.nnbepewhaﬂyanmﬂed
to amall children, since it often tried to induce them to play
with it by offering them its own playthings. When this
orang utan saw itself noexpectedly in & mirror at firet it
took to its heels, and repeated this several times: it then
£pat at its image and pelted it with all sorts of objects. In
the end, however, it tried to indoce its own image to play
with it.

Asearding to Schmidi, when kittens play it is partly at
the mstigation of the mother eat, and partly of their own
accord ; the mother brings & half-dead mouse, or something
of the kind, and the kittens then practise upon it. Among
2pes, on the contrary, according to Pinngst, games betrween
a mother and child are always started by the latier; the
accounts of von Allersh seem, however, to indicate that
among chimpanzess, in any case, the mitiative is sometimes
taken by the mother, Dogs, becauss they are more sociable,
indulge in play to a greater £xtent than cats. Dogs, cats,
apes, and other mammals play more often, and mare whole-
heartedly, with children than with adults, and put up with
mere from children; they manilesily possess a certain

ding for the helnt of citldhood. I young
rmammals turn their play into earmest the mother not
Iy wep the disp

Brihm describes 2 certain mode of behaviour found among

fhams,mdlcmmlybedambeduphy When left
= di 1 is will squat on ther
l:mmchelmd!hde one after another, down slopes of snow
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for = di of al i to & hundred and Sfty yards,
then dimb back to the gtarting peint, and begin the slide
all over again.

Schielderup-Ebbe describes a kind of game, possessing o
certain sexual implicaticm, fotnd amomg wild dnck, which are
monogamone.  This anthor watched & mated female amnse
herzelf on several occasions by focling unmated males;
she would fiy towards them, but always retreated to safety
ax 5000 Ak they began to pursie har,

It cannot be doubted that ants play at fighting ; the fact
has been demonstrated by Huber, Forel, MacCook, Bates
(guoted from Grocs, p. 147; Escherich, p. 186; Forel,
vel. iil, p. 8).

F UrTermng SOUNDE N CHORUE

In the animal kingdom sounds are uttered in chorus, some-
times from pure imitation, sometimes ax o group signal, and
sometimes without any definite motive. There is, further, the
alternating 2amg of rival males, and the ery of greeting by
which exci i3 exp d. These ories are often
oot separated from cne another by any sharp line of cleavage.

If a liem, either caged or fres, begins te roar, any Lions in
the neighbonrhood immediately join in. A douksy braying
will set every other demkey within hearing braying, too.
Similatly a whele herd will bellow or howl when any one
amimal gives the lead. Male frogs, inhabiting the same pond,
croak or are silant together, and even cutside the pairing
season (roak in chorus, The noise in the bird houses of &
zoological garden, where z bird is alweys prompted to




156 GENERAL ANIMAL SOCIOLOGY

becorne vocal by the noises uttersd by the rast, is known te
everyone. Any noise may indnce caged birds and tree frogs
to sing or croak, while dogs begin to sing or bow! when they
hear muogic,

‘Wandering bands of egimals emit call-notes continuounsly,
eg the mixed bands of titmice, common creepers, wood-
peckers, and golden-crested wrens. '.I.'.huegmupalgnalssmu
tokeepth pany together. Spring and
are, on the contrary, carried out without calls; it was 2
mistaken idea that the flocks are then kept together by
mc.hsngna]s. When migrating, birds ery out only when

ildered or frightened, as foc when they dy
into the mys of a Lighthouse, or over beightly lit cities, or
when in daylight they eatch sight of men. Like these titmice
flocks, small proups of Warmosets traversing virgin
forest continuously emit athmplmortmttmngsmmd
Among passatides, or d-boring  bestles, "
malhmsakeady.whemthctmparmtahadtbe{mﬂy
of larvz, the members of the group give cut a continuims
chirping which keeps the band together.

Calling to each cther in tom is a feature of the contests
betaeen male birds {¢.g. among domestic cocks). The sounds
emitted by Tamias are probably without any sexual
menning. Abont half & dazen sach parched opon 2 stone,
or other gimilar object, will chirp to one another hour after
hour ; a distinet rhythm can sometimes be discerned in these
sounds.

A pair of brooding cranes will send a ery of greeting to
othurs of their own species passing in the air above ; two
Bocks of parrots will acknowiedge each other with ear-
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eplitting ehrisks. Twa bats will call 46 one another i they
chenee to meet, end two swallows will do the same.

The soumds emitted by many kinds of apes form a genoine
¢horus, Thus a group of howling menkeys (4 lowe¥e) do not
set up a merely senseless howhing, but really observe certain
rules. The leading ape, an okl male, acts as precenter (the
Brazilians, on this account call him the * chaplain ") ; he
begina with short staccato notes, and gradually lets bis voice
ewall out into an ofgan peal. The renaimng members
o{thebandjmnmhmmthahﬁwtphmmhu&alwaylhm
themselves merely to the provision of an p
From time to tme they all fall silent, then the leader
beging again, and the concert proceeds as before. Ome and
the same herd has sometimes besn noticed te possess two
cheir leaders,

Among chimpanzess living in their natural smreundings
an old male will begin intoning in a deep basy, and the whole
trogp will then join in ; the voices swell into a fortissimo and
then gradually diminizh until the concert dies away in the
sounds emitted by one apimal alone. This chantiog (akes
Place just after the animals wake, and while they are still in
their pests; it is also heard during the search for food,
and especially on moonlight nights. Colobus monkeys sng
i cherus during the day, particularly at dawn, in 2 manner
peculiar to themselves ; the song begins softly and gradually
attains conziderabls power ; il internipted it is atways taken
up afresh shortly afterwards. South Ameriean sakis
{Pithecia) come out of the ferest motning and evening,
enllpet in large heyds snd £ill the air with penetrating cries.
Gibbons and gther species are also accustomed to smit
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hidecus shrieks at soprise end sonset. A characteristic
featare of these choruses is that the apes alweys remain in
the same spot while performing them.

G PeoreRTY, PROVISIONS

Some znimals at breeding time take possession of o
particular domain, where they build their nests. Thus when
pairing time begins each male stickleback lays claim to a
special abode from which it drives away all other fishes.
In an aquarium the boundaries of coe male stickleback's
dgmain are marked oot from those of the rest only by
firrce fighting. The females live mezowhile in swamos oear
the gurface, and are fatched by the males to the nests guch
time they Iay eges.

Tn most bird epecies every pair lays exclusive claim at
feagt to itz own nest, and often to a certain radivg round it
aswell. This domain may be either a bush, a piece of ground,
a gwamp, a small pond, or part of a4 stream ; the latier
applies to mocrhens (Gallinsla chioropus), coots (Fadica atra),
swatis, and others, Thos the male wild duck drives every
stranger of its owii sex and species away irum the brooding
Place ; in these steogples strange females may very likely
be violated by Jorce {vom Geyr). When the pairing season
is over the brooding place is, in many cases, abandoned,
as happens among numercus speciea of thrushes, robins
dippers (Cisclus), different finches, cranes, swans, pond fowl,
and water fowl Duoring ihe paiciog season cach male
cuskoo pits 2 gharply cir ibed domain; the
females rorve from one male to ancther. One and the same
mele has been seen for decades in the same spot, end the
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females, oo, retorn again and again te the mme region.
Ewery male nandu, with his harem, is master of 2 particolar
pertion of land while the bresding season lasts, Althcugh
wild geese breed gregaricnsly, each pair, nevectheless, claims
a3 its own a certain wrea wronnd its nest, and does oot admit
strengers within it. In a penguin celooy each rectangle,
bounded by pathways, belongs to the peit owning the nest
it therein.

On the other hand, many birds of prey lay claim ta the
same domain throughout the year, that is to say beyond the
trooding peried, and siffer no rival within their bonpdarias.
Thus every pair of eagles of the epecias Nalicdws vocifer
Tules a district about three kilometres in diameter. This iy
also true of other eagles, lalcons, secretary birds, etc.

We also find the principle of territorial rights developed
ameng some mammals. Every horde of apes possesses,
as 4 rule, a clearly defined domain whose extent waries in
different spocies. If two hordes encounter one another fierce
fighting may ensue. Each herd of kangarons pomsenses its
own prazing place ; sometimes it posgesses spveral, linked
together by well-trodden paths.  Herds of Notth American,
proog-horned antelopes each inbabit a definite tract of
country within which they travel long distances. In oriental
cities every alley has lts own hall-wild dogs which de not
dare to leave its shelter, since any dog entering a strange
alley is attacked and torn to pieces by the dogs domiciled
there.

Every ant-state bas a speciel honting ground, and # on
ont belenging to obe state trespasses om the territory of
another 5 battle follows, the result of which iz nually the
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retreat of ene of the partiss; it very seldem happens that
tw neighbauring states berome usad to and tilerite ane
apother, On the cther hand, tha haastates bave property
rights only within the hive; the tracts of country where
{feod is to be gathered are open to the members of any hive.

It is therefore no in the animal
world for a single amimal, a pair of apimals, or a whole
company to cccupy either for a time, or permanently, a
¢learly defined domain. It happens leas often that an animal
Inoke upon some object as it ownr personai property. But
some apes, for instance, will treat o plaything as theic own.
Erehm gpeaks of a captive babogn which took a tin ¢an and
other similar things with it to its slesping place, and hid
them there. A captive long-tailed monkey regarded as its
own property, and used as playthings, rubber balls, corks,
und bitz of wood, ete. Cne or other of thess objects was
always for a time the most important {or, in other words, was
the fashion), and was cartied at night ta the sleeping hasiet ;
the others were rurefully hidden behind and wnder tup-
boards, etc. The monkey regarded these objects as its own
property and resented any attempt to touch them or take
them away ak an unjustifiable infringement of its rights.
The animal was alse in the habit of Jodging smaller gbjecte
in its cheek pouches.

Some animals, both solitary and social, lay op stores of
food over which they poseess more or less clearly marked
property mights. According te Schillings, when a lsopard
kills, after devouring the heart and the liver, and furying the
entrails, it places the rest of its prey in siorage among the
branches of a tree or a bush, sometimes at & considerable
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height. The salitary aud ewtremely unsocial hamster con-
structs one or more store chambers in itk dwelling ; the mole,
Hkewise n solitary creature, ¢ollects sarthworms, and bites
off their front ends ta pravent them {om ecaping ; the
squirrel, too, conceals provisions, Certain owls which always
live alone bring back food and store it i their hunting has
been particularly successful. A pair of shrilees (Lanins)
usually store their prey f{insects, amphibians, reptiles, small
birde) an thoras all over their hunting gromd.

Central Ameri ipeck (Meanerge) -
together to lay up stares for the winter, pecking bols in the
bark of trees, and there hiding acorns, Ailter the lapse of
same weeks the whole flack returns and consames the supply.
Pipng hares {{lckoiona), which hve together in colimies of
turrows, collect great stores of hay, piling it up, and covering
it doziog wet weather with tvead-lsaved plants, Alpie
marmots live alone or in paim; in their snmmer nests, bat
in winter from five to ffteen of them inhakit the same nest,
and these winter nests contain stores of hay,

How statebuilding insects colleck and store foed has
already been described in detail. Maleand ferale apothecary
beetles {Atewchus sacer), which Live together in pairs within
associations formed at some faveurable place, make halls of
dung and roll them hastily into holes previonsly prepared.
During the process of conveying these bulls to the birrows,
their possession is fiercely disputed by ather beetles. When
the ball is gafely howsed, sither the couple who made it
deveur it, or the female lays a single egg tpen it, and the
ball later serves to pousish the larva after it has been hatchad,
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H Murvar UNDERSTANDING AND INITATION

As leng as men alone are under congideration imltatinn
and mutual understanding are two P which secm
tn have little connexion with one ancther. But when we
turn to the animat workd we see that means of commmication
often merely lead animals te imitate some action performed
by anather. Behaviour of this kind lies midway betweer
pure imitation, which s always spontaneous, and mutual
comprehension of a higher order.

Pure imitation plays a great parf among Bocial animals,
If g enimal gives out its cry the rest usually follew suit ;
snch activities as nunning, fying into the air, consuming
food, hasking in the sun, etc., are all contagions. It ia well
knpwn that the social instincts of some birds play tricks
with: them, and that hunters may lure them to destruction
with the help of a decoy bird. If a young bird in the nest
gtirs ity wings the rest of the brood immediately does the
same. When penguine are hesitating at the edge of the ice,
if eme bird takes to the water all the rest follow its example.
Zebran are very difficalt to tame, and are taught their creus
tricks by being given traized ponies as ' instructors ",
Captive gnus can be induced to make their peculiar
capers i their keeper will jump into the air in front of them,
and crapes will danee it appropriate moveramts are made
before then,

(L]
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The force of example is familiar to us frem aor
acquuintance with cur fellow creatmres; the mfactivus
nattre of yawning, €ating, etc., it almost provebial, In
thenirss and at concerts the audience lats itself ba catried
away over and over again by the persistent epplacse of e
o & fow. Talking is alss infectious, and it is impossible to
deny that human copvemsation rests upom the saoe
ipstinctive basis =9 the socizl sounds produced by animals.
For it i5 frequently pactised, oot with the object of
ipparting conversation, tmt for its own sake, w3 wn
expressicn of sociability.

Kihler could make every chimpanzes in the station Jook
in exactly the mame direction by soddenly behawing as
though he were extremely Lrightened, and riveting o spell-
bourd gaze om & particular spot. All the chimpanzess wouold
then tun together as though thuoderstruck, and stare at
the mme spot, even thoogh nething whatever was ta be
geem there, Tiis kmowledgr that anybody can ma ke
the same experiment at aoy time with his fellow ten by
staring fixedly at a porticn of the pavement, wmtobbenr.

Apes possess, in a high a propenxity for imi
According to Rethmann and Teuber, the Tenzriffe
chimpanzees Jearnt by waiching alone te open doors, o
ipsert @ key in a lock, and to regulate the flow of a water
sopply by a veive, The chimpanzees tried to scrub the floor
boards as they had seen their keeper do, and played ieap-
frog after watching some children at the game. According
to von OCertzen, tame chimpanzees imitated the bodily
movements of dancng negro women ; they alsa took an
interest in the cowrin shell gumes of the natives, without,
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of course, any understanding of the rules, cleaned their
teeth az the natives did, etc.; amd all this came about not
asa rexalt of training, but from observation alone, Neverthe-
Jesn it ix unepeakably difficult for the chimpanzee to imitate
anything which it cannot in some measure understand. In
comman with all other animals, it can incitate ouly these
actions which are included among its own entirsly
i artivities ; T wnintelligent imitation
oéver tukes place. Chimpanae¢t and monkeys in general
which have been trained by showmm to perform special
tricks becanse they are sa teachable, lead an empty, psends-
human life, snd it is uscless to ergue from their behaviour
to the paychological states of sther animals.

The peculiar manifestations of the mazs mind are due to
imjtation and the reciprocal ) of
Not ooly are swarms of locusts, dragon fics, etc., brought
into existence by these forces, but by them they are held
togeﬂm'. md m'.\pe.llu']. to usiform movements of fight.

p i3 respensible for changes of
and othey juint actions m a herd, or any ather gromp of
ammals.

It bas cften been moticed that if a trained wild animal
suddenly falls upen its tamer, the rest of the performing
animals in the cage jeiz in the attack. According ta
Sokol ¥, this action is inetigated, not by some
mysterions uoderstanding between the animals, but by
otmervation of the movements of the animal which begins
the attack, In the same way many of the animals which
live in berds imitate each other's movements in taking to
flight or attackiog, altheugh the majority may remain
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unaware of the necessity of the action which prompted the
action they are copying. A horse reacts very markedly to
the noise of ancther horse galloping, Finge Lving in
aseneiations ars put on the alert by the noise made by e of
their companions taking to the water (the splash soond,
Yerkes). Many snimals develop 8 charscteristic. note of
warning ; *hirds utter & special kind of ary ; chamoiy and
marmots whistle ; the wild rabbit beats the earth with its
hind Jegs, and kangarcos sound an alarm in the mme way.
Animals, whether social or scolitary, oftem understand
immediately a cry of fear or a cry of wamning uttered by
another speciss ; one species of bird will take hesd of the
warning cries of another and marmmals take wamning from
hirds, Goats and fowls understand each other's denger
signels {Schmid]. On hearing the wamning whistle of the
dbuck {Redunca), not anly bers of the same species,
but waterbucks (Kobus), ibis, and herons all take to fight.
In East Africa the spurred peewit warns all the animals of
the plain of the arrival of a newcomer with its ery, which it
witers as it fiss from place to place.
Many enifmals alsa draw the appropriate conclusion from
the flight of others belemging to quite different species.
Caitle herun perch on the backs of wiid buifale and
e.'lephams, ox-peckers (Bupheva) on rhinocercs, cattle,
butfal Jopes, and girafies, the dotterel
(thnus} en crocodiles, the ox-bird (Textor albérosivis)
on buflaloes. These kirds search the hides of their heets for
parasites, and warn the great beasts of the pressmce of
intruders by fying away, and scmetimes by cries as well,
Thiz warning is not, of course, given intenticnally. The
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Tiroceas ia reverssd when husnters are guided to the resting
places and travel routes of wild animals, especially those of
Jepharts and buBlaloes, by watching the of the
cattle haron (Berger). When the ox-pecker keeps company
with tarne cattle # shows o fear of men; bat when it
wllion itself with wild animals it is extreordinatily shy and
rcumspect, thas adapting its behaviour to the example set
by the partivular memmal whoss society it has adopted.
The boney-guide (Ixdivador), u bird, cries ont whehever
it seeg 2 man or a ratel {Malévora) ; i the newcomer will
follaw, it flies whead in stages, and leads the way to a nast
of wikl bees. If, then, the man ar the badges robs the nest,
the honey-guide profits by eating the beebrood Itis
probable that originally the instinct was bound wp with
bedgers only ; later the birds came to kngw that men, toa,
1ob bee-hives, s that now, as a resuit of babit and tradition,
they also set up iheir crying whenever they see 2 man. A
further instance of symbiosic, where the movements of
ana species are gluided by those of another, is furnished by
sharks and their pilot-fishes. The pilot-fish guides the shark
tn way prey which it may bave sighted, but does not itself
attack the spoil, though it perhaps =ats any stray mocsel
that comes its way. When in the company of a single shark
the pilot-fish is well protected from enemies ; when several
sharks swim together pilot-fishes are absent. Led by their
{nllowing instinet, these fshes will accompany sailing boats,
foating pieces of wood, casks, etc.

One animal will often use another as a guide m discovering
sources of food. M ravens see o member of their own species
dart downwards iz a stright line they make for the same
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spot ; this i alsp troe of viliures, who sometitres, tog, come
te enrth if they see a mass of ravens on the ground, since it
i% valy oo carrion that ravens crowd cloge together,  Jacionls
will hagten at foll gallop to the place where a volture bas
alighted, expecting to find prey there (Barger, p. 125
According to Schillings, vultores in Africa sometimes guide
the natives involimtarily to a place where a hom has made a
kifl, thus procuring them a meal. Gulls, toe, follow cme
another, and alse in the wake of ships, sinte experience has
taught them thet foed is ropstantly to be fmumd there.
Frigate birds keep watch on dolphins and other fishes of
prey, and when these drive a swarm of fying Gohes
above the suriace of the water the frigate birds pounce upon
the latter. Dragon flirt keep pace exactly with horses,
circling round them, not because they are partienlarly
attached to these animaly, bot on account of the Hies te
be caught in their neighbourbood.

The call notes which some birds produce unceasingly, s
well as those emitied by monkeys and beetles, have already
been mentioned and recngmized a5 & means of routual
understanding and as flock signals which serve to bold a
company together, Tame cattle, similarly, pey heed to an
artificial guiding sound, the bell belenging to their cwn
herd.  Among some of the mammals which live in herds a
special smell belonging to the secrations of ceftain glands
is the sign which keeps the herd together. In some spesies
i birds white spots and stripes, visible perhaps culy during
flight, are the marks of identity by mearns of which
two members of the same species recogmise cme another,
just as among men signs of mnk or owmbers serve a8
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digtingmishing merks npon i et In the same wey
the white patch which aderns the romp of many kinda of
deer is regarded as an ideptification mark which enables an
animal to follow its leader and its herd. The patch is con-
spicuons cn roe-deer only during the winter ; this is said to
be connected with the fact that in summer the females live
alone with their young. When Japanese deer [Presdaxiz
sics) are at rest, no patch is visible, but it becomes broad
and clear when they take to fight.

According to Berger, wild apimals without this white
patch generally have tails strikingly light in colour on the
underside, and their habit of wagging their tails when in
flight is their methed of displaying thiz guiding mark.
Acecording to Schilings, gicaffes always lagh their tails
powerfully when in Bight, or if their suspicions are arcused.
He certainly goes too far when he asserts that althongh
giraffes are completely domb, thesr movements of their
tails are * signals™ by means of which they " convey
thefr thomgkts tg ope enather ' ; it is, however, pecfectly
imaginzble that an animal whose suspicions have been
arouged will set its companions on the alert by lashing its
tail.

Among the higher vertebrates {birds and mammals)
£xpressive movements are Jargely used as a means of mutual
intelligence between one animal and another, and it is
prmbably Ia.lr te suppase that soch means take their arigin,

Ay, in ive sounds and movemenin,

Amurdmg to Kﬂl.ler. Plungst, Brehm, and every tom«
petent authority, there is no species of ape in which the
expression of emotion attains to the rank of an " ape-
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languags *, a& Gamer erroneously imagined ; even ameng
chimpanzees, according to Kéhler, no communication is
ever made through any phonetic or other designation of
chjects. The alleged ape-langusge discovered by Garper
way compesed only of smnds expresing pleagure or dis-
pheasmre ; it ix for this reason that it is possible to make an
ape take promptly to its heels by reproducing a oy of fear
om the g pt ; or, by reproducing a cry of hunger,
1o induce 2 ponding state of exeit in the animal,
According to Brehm the forms of expression in nee ameng
apes fall info distinct and different groups, which differ even
ameng different speciee of the same genut ; when members of
these different speciss meounter qme anether in the commom
<age of a zoalogical garden, at first they either entively fail
to understand one angther, or else, as very frequently
bappens, misunderstand cne ancther to the point of open
hostility, Cmly gradeally do the different species make
friends with their fellow-prisomers, and learn to interpret
the scunds made by them. Each newcomer must first bite
its way into a recogrized position ; this, according to Brehm,
is a long-established phenomenon among captive animals,
the resuit being that an exactly ordered social zcale comes
imto exigtence, in which every individual has a perfectly
defmite rank {compare here Schielderup-Ebbes" experi it
iz connexion with the ™ packing-order ** of a flack of fowls).
Every ape specits and every gromp of nearly related epecies
has ite gwn special noises, lip-signs, bodily deportment, and
movements which it uses for intercourse. It would be of the
preatest pogmible interest to establish how far these methods
of communicaticn are traditinnal, and how far they are based
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upen instinet {using human beings as & comparicm ; & newly

bern infant sucks quite mstinctively without any guid H
the first attempts at spaec.'h are ingtipctive, but the traditions
of the i ine which 1 it lenrms).

In the Berlin Zoological Gardens the way in which the
apes conduct themselves towards each other has been
designated for years as the *' ape-code ™.

Plvogst declares that there was no authenticated case of
weeping among the apes under his observation (compare
against this what Rothmarm and Teuber have to say of
hi Vocal i are richest and mest
nnmzruus among the apes of the New World, and this is
mehtedmthlm'tﬂnmﬂym‘gutm Someofthe
moter agree in ing and with
those of men, c.g. th:gnnnmgoldn]]smdmandnﬂ.s
Piungst interprets this grinning as a playénl display ol their
weapons, the eye-teeth, which oecirs as they Lift the corners
of the mouth as a sign of goodwill ; and he comes to the
conclugion that our assertion shoukl not be of the form that
‘" apes laugh, too ", but that " men laugh, teo, although
they no longer bike . It seems 1o me, nevertheless, very
deoubtful whether the display of the eye-teeth (whith are
usedasmpom} is the mest important factor in the

ic origin of langkter ;. oe the conirary, I believe
'L'hat the eye-teeth in their quahty of weapons played
absalutely no part iz Some
m)denhcalmappemnumthlhoseofmm.butpm
an entirely difitrent meaning ; thue, for instance, nodding
the head is & sign ef anger in babooos.

Since most of the gestwes made by apes wre completely
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unlike those made by men, they have often besn mis-
interpreted.  Ne trace is to be fonnd of that * sensa of the
comic " go frequently assipned to them, Grinding the tecth,
chewring movements of the jaws, or cpening  the mouth
widely all perve to display an ever-ready weapon, and thus
denote age. Baring clenched teeth, which being clenchwd
are not prepared for fighting, is a sign of fear in many specins,
Hmlgstbehevesthatmchngtheh‘pa,mthnmnltanmns
movermenta of the tongue, originally exp J the 3
of seme toothsome morsel, and afterwards came to be a
{riendly gesture of greeting ; it is alsc wsed to manifest a
willingness to search throngh the coat of a companiom, which,
ameng apes, is an eagerly desired attention. In the cemrse of
this yrecess, ususlly desexibed as “ lomse-hunting ™, sourf,
ecraps of dirt, etc., are eaten, but Dot vermin, from which
the animals, in captivity at least, are nearly always iree.
Presenting the hindquarters is not, as has been imagined,
either a threat, a sign of comtemypt, nor a defensive action,
and even in the females it is not generally an invitation to
copulate, but rather 2 mark of submissive friendlimess and
humility ; the gesture is perfermed by young as well as by
foll-grown amimals of both sexes, and they perform it befare
their own images in » mirror i just the same way. This
greeting is only offered to their keepers in early days, and is
abandoned as time goes on, possibly because the relation of
dependence between them is fixed once for all, and perfectly
well understood by both parties (Brehm). It would be of the
greatest interest to establith how much of this ceremony, the
" apegrecting ¥, i learnt, amd how moch is porely
instinctive,
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According to Rothmann and Teober, the chimpanses
has at commend an extraordinary variety of facial expression
which includes that of mute laughter, weeping (without
tears! but compare Kihler), joy, fear, rage, all the different
grades of desire, disillugionment, jealotsy, ete. This opens
up the possibility of extensive communivatitn between the

It E ive gest of the s =re also highly
r‘mms himp Holding cut the arms when
the body is bowed and prone expresses a desire for pity or
forgiveness.  Ducking and presenting the hindquarters
frequently signifies friendly submission ; according to
Rothmann and Teober, the sexual otigin of this gesture is
often apparent. The animals were repeatedly noticed to
touch cach other with their mouths, kissing fashion ; this
always meant that a piece of chewed fruit wes being passed.
from ome amimal's motith into the month of a friend. The
origin of baman lisses most pobably lies in this costom ;
among knman beings, too, the passing of morsels of food foom
lip to lip is a form of erotic expression,

Acmording to Plunget wolves bave ten diffirrent tones at
their digpasal; hall of these are expressive of anger; if
they are actually menaced, even young wolves kept in com-
plete isclatizm et vp a gepuine baying. The view that they
leamn o do this by copying dags, or that the baying is an
imitation of the homan voice, is thus rendered wntenable.
The domestic dog obviously barks more frequently because
it it Iree from the restraints which force a wild animal to
lneepslqnee thne barking, originally a method of uprmng
anger, | dapted to the of cther
e.g. joy. Young mals wolves bave a habit of spontanecusly
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presenting the paw, which is expressive of a wish to make
friendly advanres. To show itself defenceless, a wolf rolls
on to it back. To urinate irequently is 2 method of social
mtumnm Amorn,g wolves and dogs scratching after

fi i8, ding to Darwin, prompted by a rudiment
ottheinsﬁn:ttommermmt but Pinngst
believes, it dus rather to an instioet to disserinate its own
scent. The fact that some animals deposit their pxcrement
oo raised places, eg. on stones, is held to support this
view.

Under natural conditions, hamsters, badgers, martins,
and rabbits woid their excrement in special places. Al
species of lamas, and different species of antelopes, form
heaps of exerement ; and, in the case of guanos, when one of
the heaps reaches a certain size another is begun near it,
Hartebeests deposit their dong on a special drrular area,
trodden flat, in the middle of which stands g small ant-heap
covered by stale dong. ‘The levelling is brought abemt by
a herd cellecting on and near an ant-hill, turning the spat
into a remping groand and pling it fiat. Berger has an
illustration (p, 24} of one snch deposit made by hartebeests.
Schillings declares that the Afdcan shinoeeros {Rhitoceras
bicormis) takes special pains to drop ity dung in defimite
places, afterwards scattering it by scraping the ground with
its hind Jegs. Schillings believes that the dnng heaps serve
as posts and puiding points by menns of which the widdy
seattered animals can gather together again., A sirmilar
pupose is attributed te the action of the hippopotamus,
which hahitually scatters itz dung over bushes with the belp
of its brush-like tail, cavered with short atiff brictles.
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A brief discussion of those animats which are supposed to
communicate information by taps ¢om the ground may be
introduced at this point. Itumtpmnbletotaheﬂle
accounis at poesent lable inte sericus ich
soce, though wery ciremmgtantizl, they are also guite

'lm'iﬁnul. Arzording to Guenther, something of great
importance bas mever y=t been seem to take place;
appropriate action has not been cbserved to follow a com-
munication grasped by the intellect. If one of these talking
doge s told " there is a cake for you in fhe newt room.
Go apd fetch it,” it does not do as it is commanderd, but taps
out some answer of other, its behaviour being thus directly
coptrary to that which dogs, as a ruls, exhibit. Guentber's
objection is certainly well worth consideration, but it is,
nevertheless, always possble te object that here, enee more,
we may be faced by one of those riddles with which the
mentality of men and of animaly so often confront us.

Anis communicate by means of their '"antennal language "
[Eacherich, p. 303, Eid 3. This *' J; ** is no more
than certain contacts of the antennz serving te suppart
the social ipstincts by communicating to onc ant the
emotioms of another. Ants greatly desire this mutual contact
through the antentz, and if the need is left unsatisfied for
any length of time they become deeply disturbed. It is
used to excite the imitative instinct, as a to partake
of food or to change the nest, to indicate that by following the
#uide [ood may be reached, to incite to attack or to fight,
to give warning of danger, and to soothe excited comparions ;
wrtennal tapy are elw wsed to indicate the path of a
migration. The signs conveyed differ accordiog to the
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sirength of the taps, their frequency and their location.
Probably the od particles adbering to the ant
{for prey, etc.) also play a certain part in communicating
informaticon. An ant Jays emphasis on some

by pushing its head against the breast of its companion. In
a summens 10 fond, the forelegs are made use of in additiem
to the antenne, and the companion is licked in the regitm
ef the menth. I waming alene hag ne effect, foree is used
to drag compeanions away from danger.

It has besn noticed that when an ant discavers prey it
taps ancther, and the latter betakes itself unaccompanied
to the spoil, while the former departs to fetch funther
assigtance. An alorm is rapidly spread frem ant to ant
threughent the nest By means of taps of the antenne.
Soldier ants also spread warning by koocking, or by special
chirping noises. It has already been describad how sorme
guests of the ants ars in & high degree adapted to Life in an
ant’s nest. In this conmexion it is werthy of expacial note
that the Claviger and Lomechnsa beetles vse their antenne
for tapping the ants just as the ants are accustomed to do
in thejr commuaications with each other. These beetles
touch the ants they encounter with their antenne, cross
them with those of the ants, tap the backs and sides of the
latter, and stroke their cheeks if they want food.

Usnfortunatsly we kmow much less about means of com-
mumication among termites than amemg ants; but the
organized activity of the members of a termite stete iz & sure
sign that termites also must have brought their methods of
commutication to 3 very high degres of development.

Amgng honey bees certain of the notes which they atter
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have an extremely contagious effect, and result in the
performance of some united acticn. Thus the chatacteristic
swarming ootc issuing from one hive may induce angther
hive to swarm, although the time may not Be ripa for it to
do s0. The stinging note given out by one bee will uge
others te the ettack, and the sting odour, ic. ths odonr of
the poisan injected, has hers 2 contributing efect, A queen-
Jeig hivve lifts up the momming ry, and there are many other
tones, eg. the note of hmmger, which inform an experiznoed
bee-keeper of the state of affaicy in the bive at any given
moment.

VYon Frisxch bas shown how boney bees communicate
information to ome another whilst engaged in the search for
food. If a bee finds a particularly plentiful source of honey,
on ach return to the hive it executss a kind of round dance
on the honey-conb ; this throws the bees clustering near it
into a state of great excitement, and induces many of them
to fly cut in search of the smrce of the supply. 1f their loads
are small, the homing bess refrain from dancing, and in this
case their neighbours remain in the kive, Thus dancing is a
method of informing the hive that a remonerztive load iz
somewhere awaiting them. It is erroneous to suppase that
a bee which has found a source of food escorts other members
of the hive to the same locality. On the contrary the beea
which fly eut after the dance depart quite independently
of the dancer, and search the country in all directions for
the particular dower acent which clung to the dancing bee.
‘This scent they have impressed on their memory by following
the dancer ahout the hive and exploring the hinder part of
its body with their ergans of smell, the antenne.
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Another organ of commupication is brought into nse,
especially in connexion with pdourless sources of food.
This is & pouch rich in glands, which, when it is extruded,
Eives out an odour perceptible even to men. The wockers
engaged in exploiting a rich source of supply, on ariviog et
their geal from the hive, circle round the former for some
time with this organ extruded ; it is kept in this pesition
while they suck the bopey, and in this way the neigh-
bourhood i impregnated with the peculizr odour which
empniates from the organ. This serves to attract the new-
comers rom the hive as they fiy hither and thither in seareh
of the spot. The special sound given out by the wings of
workers frequenting a rich source of supply plays oo part
in attracting new-comers. If, owing to weather conditicns,
the productive crep of nectar temporarily runs dry, the
workers revisit the spot from time to time to iospect the
procesz of itz renewal.

The pollen gatherers icate the wheresbouts of a
locality cch in pollen to one another, just as the nectar
gutherers of the hive do in the case of pectar, by means of
& dance. This dance, however, is 2 wort of * il danecs ™
rather than a * round dance ¥, and in this case the special
scent of the pollen brought in serves as a guide to the
flywera from which it iy ebtained,

I Porz Iksmnct, Hasrr, Tranoroxs
Many of the actions which in the case of huran beings are
determined by tradition (C < V), are regulated among
enimals by pure instinet {C» V) it is, mevertheless,
mecessary to point out that where animals are concemned we



180 GENERAL ANIMAL SOCIOLOGY

are far from being able to declars in every case how much
depends upon tradition, and how much upen pure instinct,
In hnman beings tradition has to make good the comparative
lack of instinctive certainty; hence the mmltiplicity of
istrsms and opinions found ameng refated and peighbouring
tribes, and #ven ameng the diffrrent professions and clapses
of a single nation. The flexibility of human Behavioor and the
peaxibility of progress in the sense of an increase of knowiedge
are both dependent upon the fact that the majority of men's
actions have to be lesnt and practied, while a minority
only are determined once and for all by instinet. Weze it
poasible that among ants or spiders, &5 among men, some
were Jaarned {the reason this cannot be is that C> V), it
is pertsin that these haarned individuals wounld look mpon
themselves and the membets of their own race as the key-
stone of erention, asEgning to Mem a camp ively Jow place
mthgurdﬁofﬁeahmouamntvﬂhewrymaﬂmmbaof
d by them; for the criterion
ofhtghspmtnalquahhe&.andtheplacetobemqgnedlo
those possessing them in a duly constituted sociaty would
naturally be, from the point of view of ants or spidets, the
possession of ingtipets as highly specialized as posmible.
The solitery spider boilds its jogenious mest without
patton and without guidance ; the process is, therefore,
purely " intuitive . Among siate-building instincts it is
the lmfailmg certainty (3o hard i’ur us to imagine} of the
! d in each indi 1 which g i
the continmed existence of the ';ruawhole, But
obesrvations  recently  published by Wasmaon and
Rischkamp indicate that ameng ants {in addition to nstinct)
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tradition and example may alse play & part in fashioning
bebaviour. Wasrmaon showed that in 4 mixed colony warkers
of a certain species normally Living underground behaved
Like the members of the species associated with them,
and weuld go forth with them inte bright sunshine o wisit
the leaf and scale insects. The Innate instinct, in this case,
was chvicosly medified on the one hand by direct imitation
of the behaviour of companions, and on tha other by means
of the * potermaz language with the help of which ants
incite their companions of the ooy to share ther own.
activitiee, Riisthkamy found the same sort of thing in the
mized eolony under his ocbservation [ he further naticed
that co=of the twe iated species infected by th k
of the other oot only took to rearing root-sating aplndss
instead of bark-eating aphides but even went o far a3 to
make a complete change in their method of nest-building.
The facts here related are of the greateat interest from the
point of view of animal peychology, and it is very much to
be hoped that ant investigators will fm future also pay
particular attention to any possible modifications of instinct.

It bas already been shown that for young tmrds and
tammagls the instruction of their parents, or, at the Jeast,
the example set by them and by other members of the
community, may be of great importance., Among those
fishes, too, which tend their brood, the example of the
parents tay perhaps infloence the manner of seeling for
prey and avoiding danger. The fear of man is traditipnal
and not purely instinctive in animale ; for all travellers who
peoetrate to regions hitherte unexplored by man are
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di ng 4l h fraid ; it i ooly gradually that
mey]mtoﬂuthutWWﬂmmy.andthehmltdgaiu
hapded down from pemeration to genetation through the
example of the plder animals, Aooomd.mgbollorgnn dm-ing
the two years which Jollowsd the first erecti gy
wires in Scotland, numberless wluteg:ruuseﬂcwmmth:m
and were desiroyed ; later they iearned, through tradition,
4o yhun the danger. According ta this author, tog, the fear
shown by birds and mammals at the sight of certain enemies
is the result of experience and tradition. This fear is com-
mumuted. by cries of wamning which are themselves
; but the understanding of these cries is the result
oiexpmemeandtradilinn. At first young birds and
mammals instinclively react to any large object moving
quickly ; with the growth of expericnce it is only the
wctnstomed which evokes the reaction of fear. Cries of
g are likpwise ond 1 by animals of other species ;
and these cries are also uttered by animals which have not
themselves caught sight of the enemy, but have only heard
the first alarm.  Just as it is a tradition among some species
to fiy frmn men, others again =eck their company: it is
traditicn that ! and white storks have
become the homsehold companiens of men, and nest anly on
bmmen dwellings.

Aceording to Mogan, newly hatched ostriches and Asiam
pheasants die of hunger if the breeder does not direct their
attention to food by means of pecking movements. In the
case of young pheasants bekomging to other species, however,
and yomng chickens, scratching and pecking is purely
inatinctive. Experience teaches them that to scratch among
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looge #arth ia profitzhle, while scratching on hard ground is
unprofitable; and in a short time the chicks learn to
distinguish in their pecking betwrsn edible and inedible
objects. But it is always easiex to rear young birds when
they have old birds to Lmitate in eating und drinking, etc.
Chicks in many instances also imitate each other. A breeder
can teach young pigeoms, separated from their parents, te
pick up grain by putting them among young fowls, whose
perking thry quickly imitate. A hen teaches her chicks to
peck by taking up sbjects and detting them fall before their
eyes. But even thovgh a chicken will develop into am
ordinary fowl without imitating the mother bird, its
ingtipetive activities come into play earlier and with greater
certzinty when it has the opportunity of doing eo. The same
ia true of other birds ; a bird will learn te fly without bemng
taught by itz parents, merely taking kmger than it would
otherwise dp, In the case ol ants, Heyde has established that
ﬁyvmgantsmseparatedﬁomthmreldmwwy
activity, parti g and figh
itself Jater than is customary. Thus normaily the actions
of older animals incite imitation ia those which are younger.
Coming inta contact with members of their own species is
an event of great importance jor young dogs kept in isolation
from birth; they then come under the influence of
traditional eanine behavienr. ¥aung bmms of prey reared
in isolation would doubtless devel v hod,
nm:hrwthouofanunﬂ:wlmhhaden]oyedﬂmadwntm
of parental instruction ; but theirs would probably be found
to lack polish. Traditicn is of great importance to all thoae
animals which live in berds, The individual, in these cases,

Tarh et b 3
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is born inte a group of wnimals zeustomed to perform a
wunber of actions after 1 special fashion. 'With the help of
the instinct of imitation it makes these ways and methods its
cwn, and traditicn hands thesz oo from gemerstion to
generation. The dams buik by Canadinn and European
beavers are said te be humdreds and thousands of years
old; thus countless genzrations have worked at them and
taken pains to preserve them. In more densely populated
countries, however, Lh:bmvcrmusnaﬂyinhahilsaimplel
subtaranesn burrows, and no longer builds itseli o fort.

It may also be through tradition that the sditary hoowy-
guide [Indicator) has mcquired the habit of crying out not
emly when jt sees a ratel but also when it sees 2 man. The
FEgyptian ldte {Milowr @pydiios) makes an exact stody of
the habits of the human beings in its neighbourhood ard
awaits just the right moment iz which to anatch its plunder.
It attemnpts to profit in the same way from the huoting of
ather birds of prey, and follows hunters in the expectation
of booty.

Young water birds swirn purely instinrtively and quite
perfectly as soom as they emerge from {he egg ; the American
squirrel, captured in infancy end geparated from its parents
will hille away oots in a Toom just a5 a wild squirrel hides
them in a bollow (ree, performing all the movements
necegsary for this action in the manner characteristic of the
species, ‘Wallace and others believed that birds build their
nests solely by tradition and imitation. Nevertheless, it bas
been proved that birds which have pever watched the
buiMing of 2 pest, nor inhakited one in their youtk, will yet
build gfter the mapner of their species, Tt is, howower, tras
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that cld birds build more perfectly than young agss, % that
practies iy cartainly of impertance. In just the same way
alder harvest mica baild their nests more skilfullty than their
YOUDgar COmpanions,

It iy debatable whether the nest 'I:mldmg habits of
anthropaid apes arc traditional gr purely ingti Kahier
believes the latter to be the case. And Brelm is of the same
Gpinion copcerming crangs. But it must be remembered that
Ephler's chimpanzees were at Jeast five years old when they
ached Temerife; thus they may very well have leamt
to buikl nests beforeband in their free state or may at least
have watched the process, According to Reichenow the
nest-building instinct only makes its appearance in gorillas
when these amimalz have lived under natural conditicns up
to & certain age, and not when they have beta captused in
infancy. It is, in addition, largely unknown how much of the
behaviour of anthropoid apes should be regarded as
tradititmal, and hew moch es purely instnctive. Con-
saquently we ave algo ignorent whether, sniarutlwr
habits of life and expressi ts, ete., are
differenges are to be found between the different breeds of
chimpanzees and other species, similar to those often found
between nearly related and closzly neighbouring races of men.

Ome of the most obscure riddles of animal peychelogy is
the yearly migration of birds. Attempts have been made to
prove that knowiedge of the migrating routes is fraditiomal.
But this could enly bold geod for those speces in which
young and old travel together, e.g. swallows and atorks
The explanation is worthless when applied to species wheme
sambers are divided into classes according to their age, and
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in which the younger birds set out & few weeks before the
clder ones, e.g. starlings and crows. Omithologists do not
believe that the single older birds which take to flight at
the same time as the younger ones serve as guides to the
latter. Tradition seems to be altogether ruled out in the
cuse of ihe species whose members, including the yomg
birds, migrate alene, e.g. many birds of prey, certain species
of singing birds, euckoos, and hoopoes. The {act that even
when birds are taken very young brom the neat they are
aftacked by great restlessness at the migrating season seems
to indicate that migeation it jostinctive. Experiments
made with the help of rings bave shown that certain
individozl birds, at lesst, return year alter year to the same
winter quarters, fellowing always exactly the same route on
their journey {(Baldwin).

Cranes, herons, geese, ducks, swans, Samingoes, mipe,
h 13, alt By in V-f ion ; one side of the V is usually
Jomger than the other. If the fiock it Jarge a W is formed ;
if it is emall the birds often fy in a smgle slanting line.
Young geese, still unakle to fly, also form such a slanting
graded line when swimming in the wake of their parents.
The adoption of the head ion in Aying is nat
traditional but purely instinctive, for it is charartericlic of
young wild geete which have been hatehed out in captivity
by domestic hens. The biclngical significance of the armow-
head formation is that for certain @rodynamic reasons it
lighiens the labour of fiying for ¢ach jndividual bird ; the
term “ flight * (R fng) iz used in this
connexion. The leader, who has the heaviest work to do,
in frequently relieved ; the long side of the V is, a5 & rule,
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torned in the drection from which the wind i blowing;
ibls, enrlews and oyster-catchars fly in ¢ long line, side by
aide,ahrhngsmhrgsmmﬂ:u“deﬂmt storks,
larks, finches, yellow-} b and
swifte in irregular flocks. The hooded crow flies in apen
formation, e bird after another,

In the songs of hirds it is y to distinguish bet
herited and acquired factors (Naumann, Haacku- and
others). The distinctive character of the notes cmitted
(fluting, whistling, twittering, power of mixdulation, rhythm)
belongs to the inmate endowment of each yowng bird and
depends upon the structure of the vocal argansy and inherited
brain capacity. This inborn, purely instinctive song, how
ever, is perfected, in each individual case, by instrocticn ;
and this, in the young birds of any ghven species, depends
entirely wpan exampie, whether the example be that of the
parent bird or of an unrelated stranger. This explaing the
well-lmewn fact that chaffinches sing mech worse in some
diatricts than iz others oot far distant. Here, then, tradition
plays an impertant part. It iz a familiar fact to breeders
of chaffinches and canaries that a good singer traips good
pupils, but that good pupils are ruined by a bad singer.
Th:ansalsnmu!mghtmga!ﬂ. Tn districts where they are

d against ders, of kind, there are,
nnt\lral.'ly. many very old birds whose somge grow betier
and puorer and stronger from year to year, and who thus
provide imtruction of progressive excellence for the young
birds. In such districts the soug of the nightingales under-
gota  gradual improvement, whereas in places where the
birds do not Yive to any great age the snging gradvally
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deteriorates {Naumann). If 2 young mmale nightingale is
yrocured in autuma from 2 second brood it mey be 4 soure
of the greatest disappointment, for it will never have beard
an ol male xinging, and will be unable to sing well withoot
The relation bet the morphalogical of the
vocal organs, the inatinct to sng, and individual acquire-
ments, is most clearly displayed in the case of the se-called
mocking kirds, which weave into their nataral seng the notes
of other birds as well as other sounds. Yeoung birds bronght
up by fmster parents belonging to ancther species may some-
timee adopt the song of the latter. It iy possible to train seme
birds (ravens, bullfinches, parrots) to repeat the soundy ol
buman gpesch. The fact that birds belonging to the most
diggimilar species are fonnd in both these lists, is, according
to Haecker, primarily an indication that the net incon-
siderahle variations in the vocal ergans are of less importance
to singing power than differences of mental endewment.
Hegeloer maintaing thittheummwhmhthe fermale bird
1 melodi 00g (! ies, robins, larks, bull-

ftnchel} can be fairly easily explained ; for, on the one haed,
the female passeases, like the male, tha necessary anatomical
‘basin of eomg, and on the othet, even the male has to acquire
hig real meledy by a process of learnipg, Among birds,
therefore, it is the varying development of mental capacity
and in particular of the instinct to ang, which Les at the root
of the differnce between the song of the tale and the song
of the female. The young of all, except mocking birds,
instinctively choose ane of their own species a3 a model.
Tt therefore becomes clear that the necessary presuppesition
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of imitation i an instinctive, iotuitive, primary, and con-
sequently oot acquired knowledge of the ideal begi snited to
the pecnliar nature of each hird.

Young birds, accustomed from their earliest mornents
to the sight of their keeper, cling to him and foliow him ;
and it i= afterwards diffienlt, i not impossible, to induce
them to attach themselves to their parents. This is alse true
of mammels, Ameng cheep it is through experisnen alome
that a lamb learns to recognize his own dam ; it is even posaible
for a Jamib te fiy in terzor frem its mather and foilow atmest
sny othet large living creature. In order to ovecome the
romtnal! dislike of horses and donkeys, mule-breedery plaes
young donkey foals, soon after their birth, with troed mares.
In this way the donkey may become 3o completely accus-
tomed to horsea that when foll-grewn it canmot, by any
means, be induced to pair with a female of its own species,
and will only cover mares (Brehm, il ; Aufl., vol. if, p. 76).
Thus, here, as in certain other instances, the “ call of the
blood " apparentiy faiis to make itself heard. According to
‘Whitman, if a pigeon & brought up by parents of another
specie it mssociates and peirs only with members of its
zdopted, and not with those of its own, mce

I is thus habit, and oot an instinctive recognition of
despum.whmhmthedmﬂmgim(mmpamm

hibited by human beings which
has no pecessary connexion with rar:.e} Ammg parmb
kept in captivity ! king Boonry
Nnmddﬂemiwmdthem{medamm
dissolved even if later one of the parmers has the chance of
pairing with g meraber of its own species.
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Even parental instinet may be modified by habit Morgan
describes the behaviour of hens which have hatched ot
thrae ive broods of ducklings and thereby bacame
accustomed to sseing the latter take to the water, When on
the next pocasion these hens wers given hens’ eggs to
hatch out they made the most pressing attempts to induce
the young chicks to take to the water, and even went so far
ay to push them in. It may here be pointed out that a hen
whith has elrendy reared several broeds of chirkens is very
wrpch mere disturbed when ducklings which she has hatched
cut make for water than a hen whose first breod bebaves
in this way.

J DOMESTICATION

Needless to say, a breeder cannot produce something
entirely new ; be can only select from within the mange of
bring the desired quality to greater periection. Through
methedieal erosting he may unnite valogble chamacteristics
in one stock ; he is further able 5o to improve the living
conditions of his domesticated apimals that the desired
characteristics can attain their fullest development. Sceme
tame animaly have undergene such changes in the course of
their domestication that if set free they would succumb;
others when freed regain the physique and mentality of their
oatural state, ie. they become wild again. {Krieg bas
written papers which are well werth reading en the retum
to the savage state among men and animals as he hes him-
self observed it in South America.)
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members of social species; for animals living in herds are
far more epaity and completely tamed than those which lead
a solitary life. Not every sotial species, bowever, lends
jteelf to domestication. Man keeps tame animals becanse he
is himself 2 social being. The tame animal and its keeper
together form an arganired society in which the man is the
master, the animal the inferior {in Schjelderup-Ebbe’s
sense). The guestion of superiority is settled once for ali.
In thie case the organized society holds together becanse
the instiact of subordipation in the inferfor is correlated
with the ruling fnstinct of the master. It is net utility alone
which leads mex to keep tame apimals: there is in addition
the irtational clement of his desire to command and to
jootect. Here, again, the sodal boed in strenger than the
bond of race or species ; the dog protects its master againat
cther dogs and ig incited by him to attack other men,

According to Brehm, Sounth American Indien women
sackle apes, opossums and agoutis, alang with their own
children, ang display the same tendermess of Jook and bearing
for these animala, For it is the chief pride of these women to
possesy & jarge number of tame domesticated animals. Aoy
young mammal they can capture they take to their own
breasts and this Jeads to snch affecting on the part of these
animais, of the apes in particular, that they follow her
wherever she goss, All Iova for pnimale arises from a
fogtering instet diffcult to account for o parely rational
grocnds, and the animals concermed attach thermyelves
with varying degrees of affectinn to their protecters from
their netural desire for comparionship ; they bebave well
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or badly according to the treatment meted out to them.
Apes can sometimes be iocited by their masters to attack
men, fowls and cther animals ; and, like dogs, they defend
their masters. Jealonsy is an ion by no means unk

to many animals under human care; o tamw animal often
greets ity raster with Ively movements of its body and loud
cries. Brehm deseribes & baboon which on being punighed
by its master never turned on the latter bt always attacked
anybody else whe chanced te be near,

Man, and hiz subject animals, communicate with each other
through sounds, glances, gesiures, and touch. The under-
standing of these signs may demand a process of lezrning or
it may come about spemtanecusly. There is no sxaggeration
in the oft-repeated assertion that man and dog understand
one anather by a glance, or that the ape, particularly the
anthropoid ape, is 0 human in look and gesture that he
can st onee make himsel! vnderstood by man. Fear men
themselves do not always require words for mutual com-

h pitis quite ivahle that spch com-
mhmﬂm should exist, within limits, between man and
the creatures most like him, the anthropoids, or between
men and that animal which is capable of attaching itself
%0 affectionately to him, the dog.

‘Within the Limits set by nature it is also possible tn com-
municate with birds. Schjelderup-Ebbe describes the case
of the grey marrat. 'When it wants food or caresses, this
bird nestles up to its keeper, hops or danoes along its perch,
whirtles a tune, and utters =soft, pleasing, coaxing sounds. If
it does not get what it wants it stamps and shrieks wntil it
gains its desire.
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Schuhpmmumpledthemmmtmwhmh
animals 4 learn to und d their masters and
respond to their intentions. He hunted zebras and antelopes
onhorseback in East Africa, and captured them with a lasea.
The horse very quickly learns to recognize his cider’s
intentions, and itself becomes so filled with the excitement of
the chase that it occasionally bites the captured zebra.
Some antelopes, when hunted, will make a sharp turn in their
flight ; the horse of its own accord immediately makes the
sgme tirn, Dogs are Teported to display similar traits during
the chase.

Ouve purpose amoog athers for which dogs 2re employed
in etmequemice of their versatility is that of guarding live-
gtock  In this task they behawe at each moment os the
situation detnands: they treat Jambs moch more gently
than sheep. It paust here be mentioned thet domesticated
eranes wil] shepherd flocks of birds and four-legged beasts
exactly like dogs, without having been trained to do sa.
And a captive agami can lead and keep together » fock of
domesticated fowls.

Those species have become domesticated animals, in the
strict ssnse of ihe word, which are of some definite nse to
their keeper. As I have anid man i unable to create anything
that is strictly new by the srt of breeding; he o bat
tramemit variants particularly suited te his parposes from
one generation to another by means of appropriate selection
2nd rejectivn. But since nothing absolutely new can be
charmed into existence it is ali the moee necessary that the
bmedushouldkeeph:styucpmﬁnrnweludfawmble

halogical, physiclogical sud pyehol 1
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Pfungst declzres that dogs derive from wolves and jackals,
not from foxes, and proves that bere, too, domestication
hu'brwxhtmthmgmmtobﬂng ‘Thus he noticed that the

di of ieving show il Ives in the play of
mhmlymtmnulywngw]vu

jection man bas bronght some animabs to

the point of behaving almost as automata under hix

hand, se that of their own accord they may exert themselves
o the gtmost in thor work. Any peculiarities of behaviour
which are the resilt of traming have to be learni afresh by
each genergticn of animgls (bunting hawks, sperting dogs,
the hawls fools in the case of borsen) ; it in therefore cnly the
abdlity to lean and not what is leamned that is inbecited.
Many domesticated animals, throngh their associetion
with men, have entirdy Jost their oniginal sociological
organization into mateships, famibies, or societies; it in in

1 largely inadmissible to draw condusions abeut
the behavionr of animals in general from the behaviour of
domesticated animals.

It is only races and species capable of adaptation which
bhave been domesticated by man, eg. borses and wsses;
sebrax, on the other hand, are bard to tame ; for sxhibition
purposss 1t s necessary to place them with ponies which
then act 5 " instrocters . Indian elephants, eaginced fll
grown, become frisudly with man within s few weeks and do
the work demanded of them willingly ; the Afvican elephant,
on the other hand, is much less adaptable.

" Domesticated animals ~ are aka to be found in ant and
termite sates. Buot it i characteristic of thes
* domesticated animak * that wmong themselves they ame
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unsocial or live at the mest in loose assocations. They sither
pravide their keepers with mutriment in which case they may
be called true “cattle *, or they produce a luwary only,
namely their exndations, and are then called symphilas.
These latter, together with certain species which serve an
* cattle *, are in every fespect s¢ campletely adapted 1o their
parasitical mode of life that witheut their hosts they perish ;
conversely some antx are entirely dependent tpon being
nourished by certain kinds of Hee.



X HUMAN SOCICLOGY FROM A BIGLOGICAL
ETANDFOINT

No matter how we choose to approach the question of the
arigin of man, thiz much must be taken ag certain, namely
that from an znatomical end physiclogical point of view he
belongs to the snimal kingdem, Palmontalogy teaches ms
that in eatier duys men existed of a lower morphalogical
type than the men of to-day ; and history shows that man
has progressed at Isast in the sense of attaining more com-
plete kmowledge, Tt is a fumiliar goarrel whether the
difference between the mentality of man and the mentality
of animals is one of genws or merely of degree.  But the
difference between: the peint of view from which each side
appraises the mentzl characteristics of men sand animals i
hogrmttﬂpﬂmtthnbﬁugmgabnutntmympldm
ciliativn b the two e 3 In the course
of this esay there have been many instances of
characteristice commen to both men and animaly;
imstances which make it possible on the ground of
peychelogical data to mnk the two together, Neverthrless,
it must not be forgotten that men possess certain memtal
qualities pogsessed by o animal, and this fact indicates
a differemce between the two which, in some respects, ic
fundzmental.

The most prominent feature of the greater number of
human actions j& that the variable facter, ¥, more ar less
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completely outweighs the purely instinctive constant factor,.
C {vids introduction}. As instances of actions in which the
instinctive factor preponderates, we may quote sucking in
a newly barn infant and the sexual act. Bat in every action,
even theose which at first sight appear purely intellectual,
C end ¥V are indissolubly united. Some things which in men
are gaverned by tradition [V = C} depend in animals opon
instinet alope {€ » ¥); thus in men tradition has to &l
the gap Ieft by the lack of instinctive certainty. The fact
thet among men the formula is almost always V » €, and
that ¥ az o rule largely preponderates, explaine why in
homan societies, schools, courts of justice, pariaments, ete.,
<an exist, but not why they actually da exist, Among the
state-building inzects, where € on the contrary has so dis-
proportionats a superority, such institutions cannot ocour.
From its earliest moments the newly hatched intect has at
its disposal ali the  knowledge ™ ¥ forlifa. Man hay
almost everything to learn by experience, but he inherits
the power tn collect experience, and inheritance determines
the range of possible experiences. For man the " nerem ™
is, then, that nearly all his activities require to be practised,
whereas for insects the " norm ™ j& that almost without
exception no practice is required for the performance of any
artivity.

Every specics, including the human s-pmes. hasmgnnd
to it @ definite morphological, phy
psychalogical =eope beyond whose limits it cannot £Q.
Individual varietions are possible only within this fied
scope, the origin of which I shall not now discuss, * Arbitrary
#etions ‘" which transcend the limits set for the species never
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oocur ; svery peculiazity of behaviour rests upon a defmite
physiologiral and paychological basis. It is, in consequence,

I th to sapf that homan institutions,
mch as the state, religlon, marriage, etc., are purely
arbitrary prodocts somewhere acd at some time by
chanee devised by a roler or a roling groop for their own case
ar their owm advantage. Were this so, wer: thess institntions
not foomded upan the inner life of man 25 a whole, with all
ity instincis and impulses, they would long ago have dis-
appeared like & pawieg craze of fashion, and fallen into
cblivion. That they have always maintained themselves
continucusly, even though changing in cutward vesture,
is the best proof of their natural erigin, For men would never
arrive at understanding each other even in the simplest
matters if the idea to be tnderstood did not reat upen some
common toiversal frondation.
Itwunldbeanmhuuhng.thwghpr]ammsunsm
1o wrange for & rmmber of
dlﬁdreubogrwupmlmteo{wnplehsavzgwymwdu
te find out what social erganizations man is capabie of
c.rutiag mlhnutthehdpu{mdmm Theoutmmeoﬂhn
t would y vary g to the i i
mmedhut Bat it is cettain that snr.h isolated human
beings would create a commupity of some kind, and equally
mateships and families, madd.ltmntcamllglmlandma
form of k ; artistic activities and certain
would be found among them, festivals weuld be celebrated,
traditinnal dances would be inventsd, and so forth. They
wenild pursoe th ical and practical k lodge in same
guite or form, however barbaroes their chosen methods o
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procedure might appear to uw. (It may, neverthelem, be
himted that possibly onr owa collective modern wisdom
m:ghtappuarmnobetluhshttnsume wvmgn:pmt |

Nt every author 1 with suff: bow
firmly all the behaviour of men and animals is reoted in
ingtinct. Thus Whitman depies that those pigeons which
{orm monogamous mateships (and among which occasional
infidelities occur) possess a special '* instinct of fdelity * ;
he argues that we rannet speak of ™ ethical ideals ™ in con-
nexion with pigeons, ard that the birds hold together only
becanse no bpportonity lor nofaithfulness pocors. Neverthe-
less, to this it most be opposed that no lasting social
rganization—were it merely a colony of brooding pigesns—
could possibly be built up on such haphazard joundations.
The sine gwa non of every social crganization is that the
individuals compriting it shall instinctively react in an
appropriate manner to the given milieu, shall adjust them-
atlves to given circnmstinces. Less essentisl things may then
come to the support of this indispensable factor, e.g. Tespect
jor the beaks of other mated pigeons, the claims of nest-
insilding, the necessity for tending the young, stc. Did there
pot exist in pigaons a certain instinet for menogamy
there would still be time for them, in the midst of all their
occupationy, tn indolge in promiscuity,

I we ttek to nnderstand clearly the origin of the  ethical
ideals " of human beings, we are forved to recoguize that
they depend upon the whele system of instincts and impulses
which man posseasey solely in virtue of hiy being a social
creature. Althongh the outward vesturs of thesa ideals may
¢hangs from race to e and from time ta time, tothing they
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contain has at any time been arbitrarily contrived by any
man ; they may be explained by the roundabont ways of
rmason, but their soirce lies im the inational. If man were
sm agocial animal it is probable that ethical ideals wonid not
exist at all or would be limited to the relations between male
and femate and their offspring ; most of the ideals would be
purely eguistic.

Ameng both men and animals a prefound conservatism
secures the inned exist of an i society,
namely the impulse to raintain what has once become
traditional. By this means the social organization, once
created, remains in being ;. rebellions and tots are invariably
followed by same form of social existimine. Social beings will
always evolve some kind of society ; and this, bath amnog
men and meny animals, is a graded hierarchy iz which one or
more individuals assume the part of lender; the instinet
to rule iz the seperiors is correlated with an instinct of
sabordination in their inferiors.

Piungst, Kthier and athers point cut that in apes the
range of interest is never entirely restricted to the immediate
necessities of life, The same cawse accounts for the irrational,
instinctive, insatiable thirst for kmowledge in man. This
thirst is imperfectly expressed by the proverbk “ non sckale
aed ulee discimus U, For in the main we seek knowledgn
neither for school ner life, but because the  daimen * within
us compels us to do 80, It was ot by accident that this
proverb was in everyone's month, m the age of rationaliam,
The desire for knowledge in man bas its coonterpart in o
degire to teach and communicate koowledge, of which the
root iE only to a very minor degree to be found in the
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pleasure to be derived from a sense of superiority. The
desire to teach and the desire to learn are the prestippositims
of any comprehensive tradition ; and this, in turn, gives rise
to a body of knewledge which inereases froin generation te
generation,  Tradition among men hes above all this
adventage over tradibion among animals, namely that it has
a cumulative eflect, in which Epeech and technical
cxpedienie play a most important part. In my opinion the
fgreatest discovery of the ninetespth century was that of
man’s ymbounded techmical § .

The devel of tradition invelved, among hwoan
beings, & far more i i Itivation of relations bet
these united by ties of blood, than is found among animals,
where the family frequently disintegrates as goon as the
young are foll grown ; and we have no sign that full grown
enimaly jeel themselves more closely bound to one snother
in virtue of a common ancestry.

The curiosity and energy of captive anthropold apes are
seen to be sqoandered in parely playful activities. Yzt the
instinets concerned are exactly similar to those which, more
precisely adjusted, underlic the gradual progress made by
map in the direction of chvilimtion snd cultwee. If the
anthrapoid ages landed themselyes in an evolotinary blind
eliey, one of the majn reasens was their inability of their own
aceord to direct their superfluous energies. We find that, in
general, the more nearly animals are related to us the closar
the resexsbiance between fheir instinets and owr oo,
whether these instincts be egoistic, altruistic, or of other
kinds. The egoistic instincts, in particular, have 1 way of
appearing less undisguised among men ; but for all thet
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buman motives are often fumd Iy quite as groas
45 those of any other mammal, only o whole arsenal of
abetract idmas i employed to deck them out in a mory
plassing garb.

The playful activities of apes contradict the ‘"law of
parsicnony ' s dear to natural science, actording to whick
evefy spadies is mdowsd only with the abilities apd
h jetics which are abeolutely y in the struggle
for existence. If we try to apply this principle to the case of
man, it becomes clear that his whole existence s one
continued refotation of " the law of parsimony ": and
we are forved to recognize that side by side with such a prin-
caple, if indeed it exicts at all. 8 ™ principle of extravagancs
must alse regn not only in the case ol men but throughout
all enimate natore. Phylogenesis in its progress nay
smmetimes maice e of the Iatter principle.

Raualzvoluuanmustmtheugardedasoondmmed
by | and fortui | factors alone;
internal factors are abways, probably more so than aoy
other, of decisive importance ; yet, of these factors, whether
they be internal cr external, we knew absolutely nothing.
For mstance, it wat hot owrely the fact that the ancestors
of man had hands that oexasioned the development af man ;
fur in that cage why are not all apes men ? It is ag error
to regurd the cause of phylogeretic development as so
superficial ; probably in all cases it goes much deeper.

Man is a creature living in societiea It is most likely
that thess societies were ariginally always organized, closed
coramunities.  As they develop, societies tend to become leys
exclusive, and, like the states and Jarge cities of the yresent
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day, wqguire in Rme P isely the ch
of iath Ttisa dace that a2 man may live
most alooe in & great town. Thos for some individuals a
large ¢ity is nothing more than an association in a miliey
they themselves heve created. (Compare what s said
above of the Paremacism.) Bot sioce man is a social
anuml.mmryamhonhnksmuma]lyatom
fashicned 1 its dividuals who thus
become umled.mlomclehesmhu'mlatedmmanynys
I menticned in my preface that it is idla ke ask whether
" in nature " the society or the family i the oldet type of
companiofchip.  This ovach tnay be said . companng
solitary with sosial life the former is the lower form ; herd
life exigts only among the highest znimals. Mateship and
the tamily o the one band, and herl life on the other,
Test upon two totally different ingtincts . thess two formns
may co-exist in oot and the same specits, as when mate-
ships and familiss are formed within the herd, or they
may ovrtually exclude coe another, aawhmnlmdeach
year divides up inte g or pol
at the beginning of the brseding seasm. Among men,
ar among many animals, the jnstinet for conjogal and
family companionship and the herd instinct appear together,
eod there is no reason to suppose that ameng primitive mee
the case was differant. Until there i proof to the contrary
we may wwume, then, that the hordes of the latter, together
with those of his progenitors, always consisted of & number
of single mateships and families. The existence of human
speech iy in itseif evidence that primitive man was a social
being. All the theories of primitive man living in o state
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of yllic peamiscoity paiz Do sappert from anything
hitherto disoowered. Jf promiscuity, in ene form or another,
has at any time ocrnrred, it has always been merely a3 mn
accessory phemomenon ; closely knit mateships and [amilizs
have alweys been (and are to-day) the twin suppociers and
preservers of the race as a whele and the many fndividual
races,

Mzn do not postess what rarlier avthars catled  innate
ideas ", There is instead g preformed basis, C, for ideas,
but these only come later. An innate idea of God, gods,
and spirity does not exist ; but men of all races possess the
tmpulse, derived from C, to indulge in metaphysical specn-
Ltions; the particular form thesa shall take in any
individnal is always left to ¥. There are no junate ideas
of partirutar things (a horse, a tree, etc) ; their formaticn
during individog] development is the work of ¥ bat the
penemal capacity for oom‘.eptua.l thinking pre-exists in C.
But perhaps the instineti ities of insscts are anal
tnutatmhumnbnngswuldhemﬂedthcmfestanm
of an " innats idea ",

The poasbility of religion was given when man began to
form ideas on the ooe hand about his dependence upon his
environment, and on the other about the demands made by
his own egeistic and social instincts. He objectifivd the
demands of " the inner veiee " into gods and goddesses
mewlaswtuﬂlywmewnd A rtich growth of

theories |t ] arcund these,
and satiched his need of metaphysical speculation,

Animals abo obey an “ inmer voice ", and “ have no
thoice " when they sarrifice themsslves ta the rearing of
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their young or some other social activity, In itself it would
certainly be ** pleasanter " for the bird to eat, to sun iteslf,
eic., than to build 2 nest and rear a brood ; Tt the " jnner
voice " enjoins the latter. The animal is guided by its
instinets, and does not ponder over them. Man, in virtue
of the prependerance of V, is farced to make himeslf clear
s bo the moral demands of his inner nature. He recognizes
the moral erder fixed for himself and enlarges it into a
maoral ordering of the universe; every race does 5o in its
cwn way. If the different species of animals were gifted,
as men are, with @ propensity {or speculation tach woold
construct & wotld order cut to its own pattern, and every
one of these world orders would be valid and * real * within
the circle of individuals for which it was created. :
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