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AAAS STUDY GUIDES ON CONTEMPORARY PROBLEMS

v

Since 1970 the American Association for the Advancement of Sci-
ence has conducted the NSF Chautauqua-Type Short Courses for College
Teachers Program with the suppert of the Ecucation Directorate of the
National Science Foundation. Idore*than 9,000 college teachers of under-
graduate students have participated in the courses which have dealt with’

.either broad interdisciplinary problems, of science or the applications

of.science and mathematics to college teaching. All of the courses are
designed .to make available the most current information.

Much work goes into the preparation of NSF Chautauqua-Type Short
Courses, yet there are only linited numbers of places in the classes for
college teacher participants. In ordgr to make some of the instructional
materials more widely available, the AAAS introduced the Study Guides
experinent in 1974-75. Course Directors prepared test editions of Study
Guides for review by participants in the classes in 1974-75. These '
seven Study Guides are-now being edlyed f%r.publication, and should be
available from AAAS by late 1975.

_Public Policy Analysis by Elinor Ostram

Alternatives .in Science Teaching by Joan Creager

Water Pollution by David Kidd .

Atmospheric Science by Vincent Schaefer and Volker Mohnen

Conflict Regulation by Paul Wehr

Mathematical Medeling and Computing by Jack Cohen and
. William Dorn : '

¥

Thinking with Models by Thomas Saaty

The second series of six Study Guides based on courses in the
1975-76 program will be tested during the coming academic year. After
testing and revision, the following titles should be available from AAAS
in, the tate fall of 1976: ' '

)

Biosociology by Martin Schein ‘ vt ‘ .

-
Social Impact Assessment by C. P. Wolf¥3

'Holograghx By Tung H. Jeong

Simple and Complex Societies: An Anthropo]ogiga] View of
the Transformation of iraditional Peoples by Andrei Simic

Ethical Issues and the Life Sciences by George Kieffer

Origins of Man: Problers in the Interpretation of New
Evidence by Alan Almquist - P
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The:Study Guides series is in keeping with the overall objectives
of the Amerjcan Association for the Advancemént of Science: “. . . to-

further the work of scientists, to facilitate cooperation among them, to

incréase public understanding and appreciation of the importance and promise.
of the methods of science in human’ progress."
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\ T . PREFACE FROM AAAS

TO STUDY GUIDE REVIEWERS:

The test editions of the set of six Study Guides were prepared on
relatively short notice by the course directors during the summer of
1975. To provide as much information as possible to the authors for use
in revising this study guide for publication, we ask you as a partici-
pant in the. NSF Chautauqua-Type Short Course 'to test these.materials and
provide your reactions. Also we would dppreciate receiving reactions of
your colleagues and students if that is possible. Your efforts will con-
tribute significantly to the quality of the revised Study Guide.

. If this Study Guidc has been successfully prepared, upon completing
it, you-will: (i) have an overall comprghension of the scope of the
problem, (ii) .understand the relationships between aspects of the prob- .
lem and their implications for human welfare, and (iii) possess a reliable
guide for studying one or more aspects of the problem in greater depth.
* We ask you to evaluate the study guide.on the basis of how well each of
- these objectives is achieved.  Of less importance but most welcome are
your specific editorial suggestlons, including punctuation, syntax, /

N

vocabulary, accuracy of references, effectiveness of illustrations, - ’
usefulness and qrganization of tabular materials, and?other aspects of '
the draft- that are related to its function. Three copies of an evalua- /
tion form follow this page and aaditional copies may be reproduced ‘if o
needed. Each evaluator should return a completed form to: NSF Chautauqa-
. Type Short Course Program,.AAAS, 1776 Massachusetts Avenue, N.W., Wash-
.« "~ ington, D.C. 20036. " Please type or print legibly. Fee].f[ge to includ /
any additional comments you care to make. This evaluation is in additjon
to any evaluative requests made by the study guide authors; however, w
e , do encourage you to cooperate with all requests from authors. Your e forts/
‘in evaluating thid Study Guide are a worthwhile contribution to the im-

. - .
. \

——

AAAS
. . : r Don I. Ph¥1lips
. " Project Director
¢
’ »
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After complening this studyv.guide, tear oul enc® copy of this sheet, canplete o .-

it, fold, and 1ail.  No cuvclope is necded. .
Civele the yeoponne that best matches your feeling.about the study guide.  Aldso,
. L]

please make specific sugpescions wherever possible. ' . .
. T C . Uncatis-  Satis-
' - factory - factlory.
1. Did you achicve an overall comprcechension of the scopo ’
of the preblen? \ . 1 2 3 4 5
- Suggrentions for Amprovement s ' .
. - . g
2.0 nid you ach)(vc ﬂ’%?qu-L<md1ng df relatidvnchips
Jbetween aspects of the VLOb?CH and their dmplications for
lun\qu velfare? 1 2 37 G5
Suygch)ons for 1nprov1mcnt - ) N b
3. 'Is this a reliable guide ‘for studying ona or more >
aspects of the problem in greater depth? . 1 2 3 4 5.
Suggestions for improvement : , - :
. L . l _ | -
4. " Uas the content of this study puide clearly presented? ] 2 3 4 -5
_Pleace comment on specific pages and paregraphs, Af . . s
approyriare,  Use the back of this page ond additional \ o~

y

“pdpes if necessary.  Please type or print cleavly. “ N “

1 -

‘ N———

5. Did you {find tht study guide informative? 1L 2 3 ¢4 5
Please comnent as spécifically as posgsible. . N

6. Arc there any topics in this study guide, tivat you thinlk should have been
modified?, . . . any.that should have been added? . . . deleted?

~

.
.

[ 2
7. Rate the st guide as a whole for » folloving situations: \. \\
1pdecnd nt study by college teathers 1. 2 3 4 5
, independbnt study by college studgnts ° el 2 3 4 5
a basic rext f01 a ‘conventiontal course . 172 "3 4 5
a supplement in a convenLlonal course -, 1 2 3 4 5
. * other: -
) : : b " /\ Vi )
A\

[:] I would be interested in receiving 1nfornat10n about purchaqlng the follbw-
ing 1974-75 Stud¥ Guides (avallable late 1975): .

.

. . .

.

[:] I would Be interested in receiving information about purch331ng the follow—
ing 1975-76 .Study Guides (available late 1976)

- N

ERIC ‘ ‘

s : , ) - .1()

v
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8. VUliat was ybur buackground in the' subject bLefore ubinﬁ th}s study guide?
() nonc or little () college courses () teaching the subject .
( ) other: . . P . . .

- ~ . Y

9, Your prcsanlposition is: () college teacher () collegc'student
() other: <
1

- 10. .What specific changes arc nceded to make this study guidc-moré usceful Lo
college students? . ' ! . ‘

\

y ' .
11. Tlease make any other gcoumments you feel would be helpful (regarding

illustratioeng, Ltubles, accuracy and avgilabilaty of references, extent "o which
. . [ » " B
objectivas wele met),

-

A}

Please fill in your name ,and instituthonal address below, fold, staple, and mail.

Thaaok yod for your assistance. N o
Al * ‘
] ; ‘ & !
9€00C ‘O '@ ‘uoadurysvty_
"M O'N ‘PNUBAY $120SNYDTSST 9/ 4] .
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Authorls Preface \

s
>

v

» This manuscript  should ée considered as a working draft and’

N ‘ <
~treated almost as a privileged communication. Because of pressures

ijggsed by short notice and a very tight deadline, the&g has not

1

A . »
all.-the associated materials, nor even to pursue completely the ram-

‘e & ¢ -
been time to /t?oroughly check out all the references, to gather in

ifications of some of the ideas raised. Pethaps more import%w

.

there has not been time to follow tﬁa usual proceduré of sending the

manuscript out\for preliminary critical rgview.

You therefore have before you a verv raw working draft, with ,

all the faults and shortcomings that are implied by an early stage

. 4 . .
- . N

of development. This means that you, the reader, are cast into the

. -

ro‘; of a critical réviewe{ and 1 would certaﬁyly appreciéte and wel-

.

come §our generalf etailed comments above and beyond the evalua-
i < .

Vo

tion forms.thaQ-are tncluded in the guide. The deadline for the final

[
°
-

draft is’ the summer of 1976, so there's now plenty of time to give
2 R

* the present draft a thoPough working ove

A

¥. W. Schein <
Morgantown, W. Va.
August, 1975




BIOSOCIOLOGY . : T
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Biosociology, the.study'of the biological bases of social inter-

actions and social organization, is a relatively new field that has

important implications to the conduct of‘human~affairs. It is a natural

*

outgrowth of behayioral ecology studies, but its roots draw from many,
séemingly diverse areas: on the phyloggpétic spectrum, we may list the .
fields of protoz;ology, entémology, ichthyology, herpetblogy, ornitho-
logy, 'mammalogy, primatology and anthropoiogy; on another axis we may
list such areas as genetics, physioclogy,.development, ecology, ethology,

zoosemiotics, psychology and sociology; on a still broader (and perhaps

- (

©
all encompassing axis); we may list organismal, populational, and . . .

evolutionary. bigelogy.

My owﬁ approach to Biosociaiz;y is through its animal Hgaév;9r/

ethology roots. Hence, some overall familiarity Qith_the field of ~
s

'behévior, its concepts, techniques, and jargon ‘is necessary at the out-
]
set in order to understand more fully the development of the social

behaviorlqbeme. .However, I will not hesitate to draw freély upon
inputs -and contributions fxom other discipline”areas as néeds arise and

as occasions warrant. ) £ ' }

r

I. BIOSOCIOLOGY AND BEHAVIOR
. ‘ " Animal Behavior - o ]

Animal behavior as a field of study is concerned with the motor

activitiy an intact organism as it interacts,with the enviropment,
] . .

A behaviorist is interested in the internal mechanisms that cause the

* S

.

»
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motor activities to occur, in the external factors that bring the inter-

:

nal mechanisms into play, and in the consequences of the motor activities.

The word "behavior" is useéd to broadly denote the sum total of the

.. ’

animal's motor activities (''the mbuse's behavidr in a strange environ-

’ '
14

ment') and is also used to dénote a specific activity pattern of the

.
S . «

animal ("the mouse's feeding behavior"). Thus, the overall "behavior" of

*

the animal is best described as a complex interaction of a number of = A

specific "behaviors". Thié& dual interpretation of the term usually does

v

not lead to confusion and misunderstanding so long as the context of

usage is clear, but the reader must be aware of the possible .gemantic

'

difficulties,

\
]

Behavior is a motor activity. The unit of behavior is the pattern,

an organized segment of activity that is consistent and normally fulfills
~

a special function. This is "what an animal does". It is oréanized in

. ; .

that it is non-random, and consistent in that the particular sequence of.
~ - T h

muscular movements is observed repeatedly. It fulfills a special function

‘ * s N ~ - . [e]
in that patterns are adaptive, i.e., they contribute to the survival of

4

the individual or to the survival of the species. Some patterns (e.g., .

taking in food or avoiding a thredtening stimulus) have more ggpediate

and obvious survival values than others; (e.g., examining a new object in :

the environment or play-fighting among young), but all are adaptive or at
A W ' -
least not maladaptive. Maladaptive behaviors perish with the-<6rganism

and so are nof transmitted to future generations. .

A behavior pattern does not occur®in a vacuum; something causes it ,
4

to occur and this cause is called afbehavioral stimulus. AThe'stimulus is

% - -

information that “the organism assembles by way of its various sensory

’

4



. .
L4 .
, . 3

modalities, interprets in its nervous system, and then reacts to. Much
) ; ) ! ) 2
information, from both 1nternaj’and external spurces, impinge on the

organism at all times, but the major(proportien (probably over 99%) is

o

ignored as being insignificant and unimportant at the moment. Only that

: information that results in a motor action can properly be termed a

-

behavioral stimulus. This, of course means that some object-or movement
, N )

* may serve as a stimulus on one occasion and not on another. We shall
b - |
>~ have more to say about this later.

The link between the triggering stimulus and the pattern it elicits

|
|
|
is often intriguingly complex and usually involves a fair proportion of )
. -

¢ |
the organism's physiological mechanisms. _-Mechanisms of “behavior include

. - : \
the workings and -interrelationships among perceptual, neural, endocrino-

v

logical, and locomotor systems'and all the attendent physical, mechanical,

v

and chemical systeims and structur®es upon which they are based. Whether

or not a stimulus elicits a pattern often depends upon the animal's
- v
) physiological state atf%he moment: a sexual signal dges not elicit
sexual behavior from a turRey outside of the breeding ;eason, i.e., ;hén,
- it is physiologically unprepared to.aét upon the sign;l; the sa;e signal

e .

during breeding season could set into motion a series of discrete mechanisms

\

+
and acts leading to a successful mating.
Given a defineable stimulus that triggers an observable motor

-
°

pagtern, further analysis demands quantification. A one-to-one relation-
H

ship between the stimulus and its elicited patterh wpuld automatically

determine the level or quantity of behavior: the more stimulus the more

behavior. But such one-to-one relationships .are rare; more commonly, the

13
2

stimulus has to reach some threshold of intensity -before any of the pattern
. Ay

N

is.tr}ggered, and thereafter a‘'unit increase in stimulus results in some

.

ERIC . : 4 o

s . s / .




ERIC

Aruitoxt provided by Eic:

L S

proportion (including the pbssibility of zero) of a unit fncrease in
s . e

exhibited ﬁattern. For example, in eliminative behavior the act, of
. !

defecation is triggered by interhal signals:from the animal's gut. The

ey . . . .
signals must reach somé level of intensity before the animal begins to

> ~ [y

react, and in some secretive species the reaction involves a complex
; e ~ <
series of activities. Doubling the quantity of excr entgﬁ@ be passed

does not nécessarily result in doubling the iﬁtens; y or quantity of

time involved in digging a hole or covering the fékes or any of the many

-

acts performed by‘thetvarious species. ~’
Finally, given an observable pattern and knowledge of 1) its elicit-.

ing stimulus, 2) the mechanistic link between the stimulus and the pattern,

.

and 3) a measure of the levels of behavior~exhibited, we need further.to

N 8

know the conseguenEes»of performing that particular act. Short-term

- Y -

consequence questions such as the effects pf the act on nearby neighboré

. -
v . N

are immediately pertinent to this study guide. Long-term consequence

LY H

questions, such as survival of jthe act and increased fitness, are perhaps

) « -
N ‘

more peg}pheral to our immediate needs but® are no less important for the

.

study of behgvio} and biosociology. ) g ‘-

The five parameters, patterns, stimuli, mechanisms, levels, and

consequences constitute the what; why, how, how much, and so what of

-

. t 3
behavior. They are critically important to analyses (and therefore under-

standing)1of behavior. They are interdependent, but they may be indepen-

.

dentl§ studied by the usual expedient of holdirg any one constant, varying

another and recording the resulting variation in a third.  While, this

dictum seems perfectly obvious, it cannot be gveremphasized. Confusion
LJ 4 R .

. 8 . ' ’ tLY o . .
as to which ‘parameter is under study could lead to serious erroneous 2
PN R .

conclusions. - R .

-

. PR
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'qbservétions, one might conclude that the level 6f sexual performance of

v

Selection of appropriate indices to use in quantifying behavior

*

) . , . 4
demands ,a tharough yhderstanding of -the stimulus situation and the pattein

- V. .

which in turn lead to erron
T ).t_$
“
"zero" could reflecdt either the

an improper stimulus situation;

being studied.’ Ipapbrbgriate stimuli often lead to distorted patterns -
£ ‘ .
edtE measures of levels. (Further, a level of '~

animgl'é constitutional inability to per-

»

it remains

form a certain. action or simply

.

to the investigator, and indeed is a responsibility, to discover which is °

the case. . . . T«

. L ) . , L ’ . "

Consider, for example, an interésting study of the sexual performance
of dairy bulls at an Artificial Insemination Center. Naive, young, normal

-«
$ * .
N ,
bulls, when confronted with their first sexual situation, respond within
“~

minutes and haver little difff%ulty in reaching ejaculation. On the other

. Q
hand, nagve blind bulls who are otherwise healthy, or intact naive bulls -
are sluggish performers:
. - e .
situation, they often require many hours before mounting the stimulus

that are blindfolded, put into their first sexual

animal and ejaculatfhg, if indeed they ever mount. Cpnfronted with these

blind or blindfolded bulls is orders of magnitude lower than their

visually intact brothers, levels in this case being measured either as

. .
taé number of ejaculates per unit time or the quantity of time required
\ v
to achieve ejaculation.

< 3 . . -
.

‘\A\“Pursuing the investigatiod a bit further, however, it was discovered
J ’ -

. Vs ' -
that while the second ejaculate of the visually intact animal was achieved

some five to ten’times quicker than the first, the second ejaculate of

3 ~ .
'

blind bulls was reached hundreds of times more rapidly,than the firstj
indeed, performances of the blind bulls on second ejatulétes were quite -

’

comparable to those of the <intact animals. The-investigators had to
¥

’
N :

B




+

’

conclude that the aﬁpafent’deficit in sexual behavior of Q%ina kor blind-
folded) bullsfdés merely a refleetion of the animal's inability to recog-

' <
nize a sexual situation., Once this information was ggﬁ%gq by the animal,

.

he performed as well as if he’ had the use of his eyes. Thus, thefe was

no difference in levels of sexual behavior when the stimulus situation

- . . , . I
was adjusted to the. sensory capabilities of the different animals.

£?

The student of beh?vior treads a delicate semantic path between the

»

¥

quagmire of teleology on the one side and the quicksand of anthropormophisi
. ., N A

on the other. In a tgl&ological approaéh, the function of the pattern is
i

7 . e '
confused with its cause;v the animal eats "in order to''“survive and mates

. o -

¢ 3

because the 'purpose" of mating is- to perpetuate the speciés; some rational
. ~ . Ed .
’ 4 >
awareness of the distant future is often implied. In an anthropormorphic
3 ! ’ i .
approach, the apimal is endowed with human sensitivities and capabilities,

3 op ’
[

and responds to situations just as you or I might do: the amimal eats

"because it is hungry" (meaning that when you and I have not eaten for
several hours, we get hungry and therefore eat) and mates "beeause the

v

act is gratifying" (meaning that we consifler it pleasurable).

s

Either of these approaches cam lead to difficulties in anaiyses of

v . “
»

. - o ' \
behavior. As¢ribing cayses to functions leads to a dedd "end and obfus-

N
~ s

cates the objective search for mechanistic causes that help us understand,

'
N .

if not explain, the behavior in question. When we ask '"why'" such and

.
ay

- , ‘,_
such a behavior occurs, we do not mean "What is its purpose?' but rather

“What are the meghanisms leading to its occurrance and what are the

L ) Wpo . . .
consequences?" In other wotrds, the oliserved behavior is the effect of

some causes and the cause of some effects as yet to be determined. The

observable end effect, the final consequence, is neither an end nor finak.

since in itself it is another cause; still, it is a convenient stopping
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place for us,”since fdw #e think we can recognize the use to which the

~

chain of ‘events leading to this point may be put: the function. Thus,-

function is merely a seﬁantic device, a label, that we attach to a thain
. l. i “ .
: ‘ .
of events; if dnything, jit occurs after the fact and in no way can be

‘interpreted as the cause, mechanism, initiator, or generator of the

-
?

activity. ) ; )

The anthropomorphic approadh elicits no serious attack, for in: the

absence of evidence to the contrary, we simply cannot ascribe human °*

' ! - :
. .
sensitivities to non-hgman forms. Does the fly "like'" sugar solutions in

~ >

the way that some of us "like" ice cream? In both cases, preferences are

v

demonstrable, but_is the "liking", the sensual gratification, the same?

o

Does the chicken aveid a particular flockmate because it "knows' that
", the consequences of a meeting would be disagstrous, in the same way we

often avoid a bully because we "know" that a confrontation would be

.

unpleasant? Again, the active avoidance in both cases can be demonstrated

objectively, but is the "knowing', the awareness of the consequences, the

same? We cannot answer these questions as yet and indeed may neyer be.
i

able to do so. The&re é}e,'it is much safer to exercise caution, not to_,
- -~ - ~

consider chickens as little men with wings and‘feafheernor flies as
little men with enormous eyes and a built-in buzzing system. - No, let the
. observer gain the experience, skill 'and talent to cast himself in the role

of a chicken without feathers'o} a fly with small eyes, and he might then

‘.
~

be a better student 8} behavior,

“" v >

.

ERIC . o |
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- Patiterns of Behavior

e > : .
- e g .
Behavior patterns are e@siiy described, but not so‘easily categorized,

. .
“ -

'\ phrtlyrbecause the funcfion,fulfilled by the pattern is not alweys
, « o A B . ]
. . . obvious to the observer. §f111 .there is ‘enough consistency in some .

: ‘ .

clusters of activitlés‘to permit us to classify behaviors in® various

-
o -

~

groupings and assigh~1abe1s for the categories. This, then, is the- -

Q

L

. languége of behavior. Each classification encempasses many movements, t R
- K ~ ) .~’ . )
many particulate acts, and a number of such movements serve multiple

v

functions 'dhd therefore appear in several classifications. Because of this,

the reader ‘must bear in mind that these categories are at best loose - ‘

.
A

descriptions that permit us, the audience, t6 discuss what is happening;

they are 1n no way binding upon the actors themselves. . " -
T :’“
. " " The fdllowing‘éategqrization is based in part upon Scott's (1958)
originsi list of nine gene%al typés ok‘adaptive behavger. I have taken
thé liberty oETexpanding Scott's list to twelve genesal groupings, and

in some cases I have chosen to deviate from Scott's original labels.

. o

.

Further, I have separated out those behaviors that an animal normaily

does (or can or will.do) alone (tﬁe individual behaviors) from those

behaviors that normally-demand interaction with at least one other |
individual, (tfie ‘social behaviors). The wérd "normally" is to be taken

~
in its broadest sensej; I fully realize that individuals, populations and

. N

-

even whole species can deviate from the norm,

The Individual Behaviors = ‘ . ‘ .

.

s 1. 'Ingestive Behavior. . This label incorporates all activities .

. -

related to the taking in pf nourishing substances, either solid’ or liquid.
. N - 4
. : C .
It is a somewhat broader term than the more limited concepts of "eairg",
EMC ‘ . - L~ ) . .
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"drinking" or "feeding", which often appear in the literature in-more .

.
o

specific contexts. DPRatterns of ingestive behavior are closely Qetefmined
by the’ nature of ‘the characteri;tic foods of vafioug’spec}es, whiéh in -
tgrn.are related to the ;natomical and pﬁysio}ogigai:atttibutes of the

- species. %hgs the inggstiye patterns exhibited by_seed~eat;ng>3?rdsqgre

quite different from those exhibited by scavenger birds, and the sucking

[}

insects differ markedly from'biting insects in tHeir approaches to food,
The nature of the ingestive cémblex often has p:ofoﬁnd(effectsunlthe

- . - < A
) .structures of social groups or ‘the geographigal niches oqcupiqd by the

-* i ” N LI ' "”f ra L
species. I need only the mention the lion, a carnivore, and the aﬁ;glope,
. k v ) _— o ) ’ . | 4 ~
N an herbivore, 'to make the point obvious. While ingé{&ive-behavior %
. (N e 9 i

~ "

S e

freqyently ekhibited‘in a sdciq}*qgntgxt,:esﬁeciélly in some species, I‘
- S .. : -

.consider it an individual beh&vior in that the animal Qill nogmélly

'exhibittthigrsehavibr even if removed frqm1it§?social milieu, . b

' B t R -, -l 4

» N Q
2. Eliminative Behavior. All activities related to the .elimination
. . ‘ - . ,\ -
of waste products- are classified under eliminative behavi%r. Thg fatterns
are relatively uncomplicated in most species and purely the act® of
- . N \\ .

individuals without regard to the presence or abfenge af others. However,
SR .

+

it~muqt be recognized that in some species, eliminative pattern%_aré

u .

G s v * [ 4
quite elaborate (e.g., burigd of feceﬁ{ and still others use waste pro-

ucts (e.g., urine markings) to convey specific information. to o;hefs in
. . b ¢ -'

4 s
(; higﬁly social context.  Nevertheless, in most species, eliminative

patterns are clearly within the realm of individual behaviors. .

Y s

3. Shelter—seeking Behavior. This broad- category of behavior
. * ',:&3-;), ’ k
. encompasses all activities that the animal undertakes ip et effort to
; ' -

achieve environmental homeostasis. Activities such as burrowing, nesting,
‘ - . >

@

getting in out of the rain, or somehow or other moviwg into or greating a,

L
- . -

‘1 B ' : ..i - 221 | .. (
El{lC-;(-" .
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more Opt?ﬁum\physicalvenvirénment WOuld.falliiPto this C?Eggo;y. JUnde;
some ¢odditions, ghelsgr—seekdnéﬁbehavior isb; highly soc£§¥ actiYityr
- (e.g., the gesﬁ‘bonstrudged’by a ‘mated pairsof birds) and indeed comﬁugai.
act(ivit_:y may be typical for ;:he species, Nevertheiesé, ip many-&nost )
5.

animal species, shelter-seeking is generally an individual aqéivityjﬁ

o b Inveétigatory Behavior, ThiS'éateéory includes an§ behéviots.

. that Fesult in‘ familiarization with the ifmediate environment. It is

especially apparent Qhen an animal has ﬁbve@cinto a newAéfQuation, but

» ¢ p \

is still exhibited to some éxtenf by aﬁimals in- 0ld,-familiar surroundings.

- @ A -

While investigatory behavﬁfr and the consequent familiarization with the

terrain is important to the survival of the individual, it is usually

-

a "low priorityh,behavior that is expressed only when more immediate needs
are met or when more immediate threats ate diminished. In many specieé;

levels of expression of investigatory behavior are inversely related to -
A . ' e & : ¢ .
age, probably because the older individual’'is more likely to be, well
- ) ' p; N -
established in its terrain and therefore, K less likely to confront new
r c . . ,

: . . -y
environmental situations. !

’

. . . 2
i " 5. Sleep Behavior. -As with other ‘'individual' patterns, behaviorai’

. o sleep often appears in a social context, Nevertheless, I still include
. : 3 . .
it among the-individual behaviors because an isolated individual can and

’ 4 *

" will sleep: thete is no need for multi-animal interactions in order for
© e . .

sleep to be expressed. Species-typical sleep patterns vary.markedly:

postures in‘terrestrial forms range from hanging to é&énding to sitting

-

to lying pfone or curled, and temporal patterns range from many short

- & M «
Ky

"catnapsffto long periods of uninterrupted slumbé?._ D?:th of sleep.aiso

. ’D ¥ L
varies from barely somnulent to deep torpor, and there is still a questton

.l as to hqw e&;ensive sleep really is across the phylogene}ic spectruﬁ.

14
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It is well to bear in mind that behavioral sleep and physiological sleep
‘ K ; ' L Y
mighg b% quite different: individuals exhibitding all the behavioral signs

of being asleep mightnin‘fact be physiologicall 'quite alert (as demon-
strated by EEG pétternL and other physiologic measures), and the con-

- versquis probably é‘so true. / S .

1
6. Anti-Predator Behavior. This catego#y of behavior, which

@ . . T, . -y .
%ncludqs all acts performed in response to ‘n immediate threat to the

-

- life of the individual, has not.received mufh attention until recently
N rauaty gm \

. _ primarily because little or no distinction fvas made between defense
- ‘ -

%
- from predators and defense from conspecifiis (see Agonistic Rehavior,
e

€
&

)
below). However, I wish here to make gﬂgt distinction E?%ar chiefly ‘on (\
« . .

the grounds that loss of an encounter withja predator usually means

-

death while loss of an encounter with_g co peé&fic ;arély (eads to N

- r //)
death. It is my impression that invlntersp cific defense, behavioral -~ ]
To~—
patterns differ (markedly in some cases, su tly in other ‘cakes) from ~
o 8
o those exhibited in intraspecific. defense. unks and rattlesnake$ use

. . thelr very effective deterrent weapons in in rspec1f1c, rather than

intraspecific interactions. In those instancds and.species where con-

< .

often lead to the death jof the loser, then the

specific interaction
-7 {

intraspecific defense pehavior patterns merge into anti~predator behavior
Land - ’
_patterms.,” while anti~predator behaviors involve cooperative efforts of

< .
’ conspecifics in §o~me spec1es)(mobb1ng in some species of blrds, the‘f \

v

defensive ring oﬁ}musk oxen, are good examples), for the most part the -

behavior is primarily the responsibility of the individual.

. 7. Play Béhavior. In spite of recent efforts no understand the

S

the physiologictal and behavioral&relevance of pla&, it still remains as
L4 )

a largely ununderstood category of behavior except perhaps in humans.- It

‘Q : ‘22 .
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¢ may surprise some readers that ‘I choose to list play behavior as an
individual rather than as a'social beh;yior, but I do so on the grounds

that play can be and is exﬁibited by individuals that do not have the ///

. e . -
benefit of company. Of course, if receptive individuals are around, then

. . - .
play. takes on decidedly social forms. By and large, the levels of play
behavior are (like investigatory behavior) inversely related to age.

fited

How ‘far play extends across the phylogenetic spectrum, or Ghether it
- y -

appears at all TIn invertebtates and lower vertébrates, is still an open

@

question. * Whilé‘play behavior is listed ,as an individual activity, it

probably has very important social implications in at least some species.

/ N
—
.

The Social Behaviors

8(:e:éxual Behavior. Associated with each species is é charactefis—

tic ser?® of activities tlustered deer the rubric, 'sexual behavior'.
- // ™~ - - \ BN . N .

Pre—coéuléto£x (courtship), copulatory and post-copulatory behaviors are

_ “all included in sexual behavior. Thé patéerns are usually quite elaborate,
< .. . ) L ™ .
and since at least two individuals are involved, intricate signal systems’ °

n

have been developed. " ‘Not onl§ are the patternd spe¢ific to a species,

A

l?ut *hin species th_e}; are /specific tqia sex: the sexual ;‘gtterns :
c@gract@ristig of male chimpanzees‘are};iffefent from thdse of fegale
chimpanzeés;_togegher, they constitutefthe sPecieSJEbecific sexual )
’ !
pattern of chimgaqzees. f - ‘ '\; -
. . N ,

9. Parental Behavior. Parental behavior (also termed "epimeletic"

f
[ {’{
. ! ) . o y p . 3
behavior by some workers) include€s all those activities associated with
) A

1
i

. !
ing, brooding, cléaqing and grooming, feeding, and defending the young

the care ef the young. Such diverse attivities as nursing, nest bui%d—

a

! .
are all part of parental behavior. Depending upon the species, parental
. | :

|
]
]
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behqyiop’may be’exhibite& by the‘ﬁdth%r only, the father only, both the

mother-and the father,»or neither the mother nor the father. In the

\iftter case,the speciés may lack any demonstrable repertoire of parental
activities (as in flies and. many other invertebrates) or parental duties
may normally be assumed by individuals other than the parents (as in

honeybees) . ,

10. :are-Soliciting Behavior. Termed et-epimeletic behavior by
. : o

Scott (1958) (in contnrast to care-giving or epimeletic behavior, which
I have chosen to call parental behavior), care-soliciting behavior des-
cribes those actions on the part of one animal that lead td atiention or

care provided by another. It is frequently considered as the other end
‘ 1 ‘

of parental behavior: here, the young so%&cits‘attention from its

\

' - . /o 3
parent, However, in addition to interactions with parents,” care-soliciting
behavior can also be observed-among less closely related individuals and

‘ . \
in older animals as well, Presenting for grooming in adult primates is

probably akin to care-soliciting behavior, and elements of care-soliditing
4 . . g
behavior appear in courtship routines in many species, e -

i

11. Agonistic Behavior. Just as each species has its own spegies-
. ~
typig?l patterns of sexual behaviors, so-does it have quite specific, oftep

. -

stereotyped, patterns of agonistic behaviors. A major difference,might

be that agonistic behavior patterns are rarely sex-specific. Agonistic
behaviors encompass all acts relgted to competitive interactions between
TN . R .
individuals; the intensity of agonistic behaviors ranges from simple {and
. )

often éﬁbtle) threats_to overt challenges to outright physical combat and
its résolution. Since agonistic behaviors are based upon competition for,

one resaurce or another, resolution of the conflict usually means that one

.

1




" Behavior to describe the situation where two.or mofe animals "do the same
» -

<

member gains'the resource (i.e., "wins"; while the gkher relinquishes \\
the resource (i.e., "loses") at least for the moment, 'Agoqistic @ehaviqrs
;}é two-sided: on the winning side, threats, attacks, fights, chases and
the like are obse;ved; on the losing.s;dé’avoidances, submissions, -
‘retreats, defenses and fljights are observed. The term "aggression" is :
reserved to denote only which individual initiates the encounter, if

-

such can be determined. %kus, the animal that attacks another is » -
. . . : YR

" exhibiting aggressﬁQQ behavior; the attackee will respond accordinéiy,w_

. o~ :
‘Probably by fight or flight behavior. Both' are exhibiting agonistic

s

. behavior, but only one is aggressing; .

"It might be appropriate to insert here a few comments on agonistic

behavior. First, while the inifiator of an interaction, the agfressor, may

have something of a momentary advantage, it is not a sine;gua non that ‘
it will necessarily emerge the victor, The storygg; the Bully who backs

dowh when his: challenge {s met head-on has many counterparts in the non-

human YPrld' Second, agonistic interéctions are usuélly resolved when .
N

one member relinqujishes the SOuéht-after resource; the relinquisher can

3
-~

then go abo business and adjust to the new, if gomewhat unhappy,

state of (affairs. Indeed, if the resource is exceptionally important, it
might vgry well attempt to gain it from another individual. Such a
¥
resolution is significantly differént from the price of "losing" to a
. i - .

\

predator, where the life gf the individual is the sought-after resource.
. . ! ’ &

3

It is on this basis that I sepérate~§efensive behaviors in agonistic

behavior from those_exhiﬁited in anti-predator behavior.

»

. \le. Facilitative Behavior. Scott uses the term allelomimetic JO
- ‘:J

-
»

N

4 ~ -
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thing" and\some degree of mutual stimulation can be demonstrated. I

N <
* &
preferﬂa somewhat broader term, facilitative behavior, to encompass not

.

oenly the mimetic aspect but .in addition those situations where not

~
.

necessgrily the same behavior is expressed as .a result of stimulation

from another. The term facilitative behavior also includes behaviors
. . \ .

that are intensified (i.e., hiéher levels expressed) as a result of

. . )
inter-individual stimulation, Guhl (1965) describes a situation that

-

-

has since become glassic: the chicken that has just eaten its fill will

. .- .

quickly return tp the trough ‘to eat when confronted with a hungry neighbor
* < : "o -

that suddenly ig-allowed~agcess}to food.

.
. < . .
\
- . - P N

. .

[ .

N / © o\ Y " » . \‘\
Ly B Social Behavior s g

4] Lo 4 . . .
A \‘ . R . . 4

It is time 5owpto look atjsocial behavidr and sociality from ‘a much

Ve .

broader perspectivé thgﬁ ?hacﬁused,ébove. Previously, T had sepatrated

\ ¢ -
- ~ g - \ .

soci;l Behavio;s from individual behaviors on th% si&ple basis of the
) N \ v 3 ~

”’ .
3 .

. ~ .
number of indfvgd%;l§grequired to carry the act to’a succéssful conclu-

. sion. But there are at least some events (possibly many) involving more

a
- {

| s I . ' -
than ome individual ‘that we would not necegsar&ly term ''social",. Consi-

)

2 e . -

- . ) ’ ) 5
der, for example, a predator-prey interaction‘between a cat and a mouse; .

i R}
.

it ‘could hardly be termed.a social event in any sense of the word. In

. .
‘e .

face, the cat isfezzz}ly engaged il some aspect of its inéeStive behavior

attgx‘s.,'w.l}ilé}the mouse is ready tol cal.l into play all the anti-predator
i P .7 N .

strategiég gt,ifé‘&ommand." Thus, the criterion of "two 8r more individuals"
) 'R - s

is %leay&y n?t sufficient unto itself to define sociality. What other

t, criéeria do we.need towpostulate? In order to answer this question, we

A . -

nedd to lpok further at some characteristics that are invariably associated

d -

*
-
- . &

< . 7 . s SR
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with social groups and then examine the characteristics to, see how

invariant they really are. g

Organization in Space
. 4 !
Let us postulate for the moment an hypothetical environment that is

boundless (i.e., sufficiently large for whatever species we wish to observe)

1

- and"where the resources are evenly distributed throughout the space. Let -

us then release into the space some finite number of individuals, say 50

.

or 100, all of them members of the same species. If we were to observe

- . -

\ . ) Y
this group some period of time later, or even observe them continuously

- ! . ) \/’_
over time, we would find that with respect to the arrangement of indivi-

-

duals in S@ace, only one of two cond®tions can emerge: they will either

LY
be randoinly or non-randomly dispersed throughout the space. If they are

qQ

genefally randomly dispersed (with perhaps only occasional mating inter-

N

actions to violate the randommness), then we\gould conclude that the indi-

)

viduals of this particular sﬁécieé go about their businems%hxhout regard

to the presence or absence of conspecifics and therefore do not constitute
) Wy, : . .
2 social species; in fact, they are asocial. On the other hand, if the

t

dispersion through spaéé is QEnerally non~-random, then clearly the indivi-
. b

., duals are in fact responding to each other and we may safely‘copclude

.

¥ —
that the species represented by these individuals is social.
Non-random diétribuqion can‘mean, at one extreme, that the animals

are all clustered together into dense aggregates or, at the other extreme,

. ~
»

. ’ 3
that they are as widely dispersed from each other gs possible so that

they have in effect established something of a grid network. (Of course,
combinations of the two extremes are also possible: clusters at various

grid points,” with maximal dispersion maintained betweén clusters.)

\C
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Clusters would constitute positively social grqups'in'the homogenous
environAZZZ that we have postulated, since individuals would not be
likely to consistently cluster unless they were in faét responding to
each other (the only pon—homogenéusly Aistributed commodity [in the

environment)., Individuals that are as Widely dispersed (with respect to

each other) as possible are negatively social (or unsocial), as distin-
0 7 - : ~

. guished from positively social were forces of attraction predominate.

“  When the environment is not homogenous (which it practically never

~
. v

is), then we are likely to find clusters of individuals.wherein each is
responding to some proeﬁrty of the environment rather than to each other ' |
(such as mdghs clustering around a light). fn this situation, when the

species involved is asocial, then the environmentally defined group is .
termed an aggregaéion. It is sometimes difficult to distinguish between .
an asociél aggregation and a positively social'cluste;. However,’if the

resources or enviroﬁmentgl facters that draw the group together are
] g \:
dispersed (i.e., evenly distPibuted), then an aggregation of asocial

\

individuals breaks up but.a cluster of positively social individuals
. ¢ ’ NP
does not. - i . N 3
To recapitulate, them, in’an absolutely homogenoys envirgnment,
» - 3 N
asocial animals are random}y distributed throughout the space while social

» ~ v

animals are non-randomly distributed. Positively social animals are

clustered in groups while negatively social animals are widely (but non-

randomly) dispersed. In a non-homogenous environment, aggregations may .

¢ . , . -
be truly positively social groups or may be asocial individuals drawn

together by some property of the environment other than each other.

v

Let me now offer some specific examples so that these terms may be

more clearly understood. Suppose we released 50 houseflies (Musca

3
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doﬁesticaﬁ~1§é&o a classroom. Chances are they would not be randomly dis-

trisuted throughout the entire space available to them but instead would
" 3 &
aggregate around the walls, windows and food sources (if any were avail-

L - w

able). Nevertheless, each fly would move about in.complete disregard

’

for the others except for an occasional mating; we could safely use the

housefly as an example of an asocial spécies (puttiqg aside, for the

S ¢

. -

moment, the occasional matings that might occur).

If however, we had reieased 50 cows (Qgé taurus) into an equivalent
amount of sﬁéce (say, a 500 acre figl&); they<would more than likely ﬁain—
tain cohesiveness as a group and move about together, Should one be
forceably separated from the group for a period of time, it would return

to the group when the restraint is removed. The group as a whole would

probably wander extensively, perhaps randomly,_thrpughout the entire

s 13

" field but it would rarely if ever lose its cohesiveness as a group.

L . :
These cows offer us a good example of a positively social spqcies. Wood-

chutks (Marmota monax), on the other hand, are basically s&litary animals

outside of the breeding season. Had we released 50 woodchucks into the
500 acre field, they would have dispersed themselves around so as. to

\ . .
maximize the distance between neighboring burrows; they are a good

‘example of a negatively social species, at least during the nonbreeding

‘ *

portioﬁ of the year. -

It is evident, therefore, that non-random distribution in space is

an important characteristic of sociality, so long as a simple asocial

aggregation can be distingujshed from a positively social cluster. The
basis for makfng the distinction "lies In the responsiveness of individuals

to each other. Let us now look at the '"responsiveness" more closely.

-




Communication
ResPonsiveness means that an‘?ndividual'is)not only cognizant of

the presence of another, but is capable of adjustiﬁg its actions in terms

w, = of what the other is doing (and vice versa). Cogniéion is depéndent upon,

PTA
e
e\

perceptual capabilities (visual, chemical, auditory, tactile or various
combinations thereof) and some internal means whereby the information can

be integrated. At the simplest level, the adjustment called for may be

mere approach or avoidance, but usually much mo;e is involved depending

upon the quantity and quality of information that is, passed between the
“~ @ 1}

two. The system whereby each individual is capable of transmitting informa-

tion to and receiying information from the other is termed communication,

about which we will say much more later on. For the moment, though, let
A

me state categorically that commupicatien is the basis for social inter-
action;.it is indeed. the glue that holds social systems together. There
- s

can be no sociality without communication. However, .the converse is mot
- =y ’ .

0 -

necessarily true: there can be communication without sociality. Commu-
4 .

_ nication signals that serve as' attractants aré sometimes mimicked by

’

°

predators in search of prey. . R

“*

Conspecifics ) .

Having considered so far two important factors of sociality, spakial

.

. arrangement and communication, we turn now to still another property,

-

that of population mix. Returning to our hypothetically homogenous 500 -
\ .

’

- acre "Ggrden of Eden', suppose we had introduced a mixture of ghree .
R - . ¢
.different positively social species, say, a herd of impala (Aepyceros

.

. melampos), a flock of ostriches (Struthio camelusiz and a troop of Anubis

[N xS

" baboons (Papio anubis). It wodld not be long before the individuals sort -

’ ..

rd
3 -
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themselves out into three separate organized monospecific grdups, with

) -t . )
some but not miuch iffteraction between groups and much jnteraction within
3 . . s *

groups. Each species would occupy its own unique ecological niche so
R - w T :‘ e
that the grounds for interspecific competition would be minimized even
i . . , .
though the three speties superficially sho} some general degree o} niche

t

v &
oxerlap. Put in other terms, niche separation between species means far

»

aere extended and intensive intraspecific than interspecific competition.

However, competition for available resources must be resolved, or at
least attenuated, if the species is to survive. Sociality is a means

whéreby competition levels are contained (but not necessarily eliminated).

-

;E»Jw~£5~?°lloﬁf’ then, that soc1ali%¥ shoyld beqprimarily an %PtraSPE?lfiC

phenomencn and this indeed is the case. With one or two possible excep~

tions (to be gxplored later), sociality and social behaviors are res-

. “

tricted to intexgctions between members of the same species.

[

\'

Wy,

.
Adaptiveness ’ . N .

This brings us then to the crux of sociality: it is adagfive‘in
that it contributes to the survival of the species by means of reducing

levels of competition. Adaptiveness means .that by and large individuals

) -
derive some sort of benefit from their interactions with others gnd the

benefit permits them, on the whole, to be reproductivel“(i.e., geneti~
2 , XL LR

cally) more succesg%ul than tﬁey would have K been otherwise. Mutual a
N AY .

’ ]
4 i

Penefit implies co-operativeness, upon which is based modern concepts of

14

sociality; Wilson (1975) defines a sdEiééy as "a-cooggrating group of con-

specific_ organisms', which is about the same definition used by earlier |

®

R : 3 v
writers (Alverdes, 1927; AlYee, 1931; Darling, 1938).

A { v -
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: ’ ‘We are now.ready to\yeave together the four major characteristics, of

sociality discussed abové to arrive at a reasorably good working defini-

tion of the concept with which:we are. dealing. Sociality is a system

- .
.

‘o
whereby the reproductive success of a(group is enhanced by conferring -

survival. advantage to at least some, if not all, members of the group.
L
E ~ A ‘
Increased survival advantages accrue through cooperative interactions Y

¢

among the members of the group, Qhereby gach derives at least some bene-

& fit from the others. (At this point, it is not necessary to postulate that

»

all derive the same amount of behefit.) Successful interactions among

»

individuals depend upon effective communication systems that maximize
. ¢ v

the probability of a sigha; being appropriately interpreted: Effective-
ness of, the communication system and thereby of cooperative efforts and{
« mutual benefits means that the ihdividuals must be non-randomly distri-

buted‘throughout'thq total available space. .

¢

N

ERIC ~ - | \ .

A . . 5




s .

. II. THE SOCIAL BOND ’ .

Having-described (if not defined) sociality in its broadest con-

' > N
texts, let us now examine in more detail ‘the basic unit of sociality, the .

social bond. In grossest terms, social bo%ds exist if the behavior of

.

an 1ndividual is consistently and COntlnuously modifikd by the behavior

+ N ~ ~

of a conspec1fic; a SOCial,bond underlies the reciprocal interactions

between two (or more) conspecifics. ’
More specific operational definitions of social bonds are usually
' . -
based upon the “context in which they dppear and are simple descriptions
0 v

»

ot relationships that are commonly observed. The descriptive namesg of

the pair associations characterize the type of association and are use-

w 2

ful for discussions among ourselves, but they do nQF necessarily help us
to understand the assoc1ation Nevertheless, labels sgch as parent—young '
bond and male-female,(mated,pair) bond have heuristic value even if the\. d

. reverse, the young—t&—parent bond and the female-to-male bond, may be

- ’

-

significantly different. < - . ; . :

Evolution of Sociality and Social Bonds

L]
.

Aggregations are commonplace in nature: ofganisms."settle or col-

1

lect in favorable localities, especially when the optimal niches are A
limited in extent" (Al lee et.al., 19&9} page 393). The push’or pull.of
nature is equally potent in the fordétion of aggregatione ef basicaldy

' 'ésocial animals: ;khe push of wave action fo;ms a drift aggregate along
a shoreiine, and the pull of an aetfactive fortuitous food source in the

environment determines a feeding aggregate. In either case, it has been

demonstrated that in some primitive forms, individuals in aggregates are

\\‘ ' v , - 34 .. U
Q ) ’ \i \ .




) L : .
. A4 N )‘ 23 ‘
- ‘ \,
somewhit more successful in survivihg and, reproducing than nonaggregating
~

individuals. There is no intuitive problem with this assertiop: -in

.sexualiy reproducing form;, gaﬁetes are more likely to encounter the -
pppogite sex when the orééﬁisms issuing the gametes are .in clusﬁers
) .
rather than dispersed. But beyond th; meré.increment.of probébiliti?é -
of a sperm encountering an egg, Aflee (1938) also found evidence for
primitive, wholly non¥coﬁsc{ous heipful interactions between o6rgani3ms..
He.éermed the phenomenon "proto—cobpération", and,‘among many exampleé,

. |

cites the fact that sea urchin sperm survive longer in dense clusters

~

7. '
than they do when dispersed in sea water, and that many specfés of

Y

tropical aquarium fish do better in water in which othfr'fish have been
» . . . :

reared (so-called '"conditioned Wa}tér’”) as opposed to ''clean'. (qr unc'n—

¢ e

. . °
ditioned) water. . .

. . ) . .
It does not take too much imagination to go from simple physiplogical
' 4 ¢ '
protp-cooperation to more extensive active cooperation and thence to full
. ‘§ . ~

blown sociality. Buf while sociality itself is a very primit{ve phenqpé—

4

non, almost as old%sex (without sociality there cotéld hardly have

evolved anything but the most happenstance forms of sexual réproduq}ion),

Y.

the forms of spcial expression, %social systems and sociality itself have

- ’ " L]

] ’ ’
evolved independently in different groups of animals. Social structures
have had to develop and operate within the limitations imposed by the °
niche occupied by the,species. The highly social honeybees (Apis mellifera)

.. 3 ! - > .

“ . - . N E
are charactérized by soctal structures that differ in mahy respects from

.

other highly social animals (e.g., chickens):s 1 .

Since sotiality is based primarily on the idea of conferring # re;;ro— ) (

ductive advantage, mating-pair bonds and parent-young bonds (even if only
Jf‘ N : ¢
fleeting) must have been among the earliest social bonds to have evolved.

3
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It would riot take much to demonstrate the advantages of more enduring

. - * °
mating-pair and parent-yosng associations to produce not gnly more young

X
3

but to: enhance their chances of survival.

At e

Measupement of Social Bonds . ‘
! -
' 4

Déspite the fact that we talk about a social bond as if it were

somethihg quite palpablg, it is if truth quite intangible and eludes

: , . oy _ :
ordinary measuring techglques. Nevertheless, at least three indices have

g . : O f
been used to gauge the intensity, if not reveal the mere presenge or

»
»

absence; of the social bond: one technique capitilizes on the fact that

social animals are non-randpmly distributed in space; a second employs
. . ' . 4

behavior?l and physiological measures of stress and disturﬁgace; the third

combines. the aforementioned two into an operaat paradigm. -

Arrangement in Space: Inter~Animal Distance °

7 >

If we were to crowd together a few cows (Bos taurus) or chickens

(Gallus domesticus) sb that they were in fact in direct bodily contacft

-

- L) t .
with each othér, chances are that they would move apart when released from

~

confinement . . ., but they would not stray very far from each other. .

* . .
Similarly; if we were to release several cows (or chickens) at different
. - @

-
.
- ’ - b
"

points around a large enclosure, chances are that they would come together

. . . but not too closely . .,. before settling down to more routine

- <

activities. It is as if they.were subjected to magnetic forces drawing .

\ ' 8
{ them together if they arg too far apart and pushing them apart if’they

g
are too close together. The resolution of the attraction and repulsion
forces is some balance point (or more 1ikelx, a range of tolerange)
v Q@ wherein the individual neither moves towards mor away from its neighbor,

- ) -
- N N '
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'The distance frem the irndividual to the balance point is termed the Inter-

Animal Distance (IAD); it can be readily measured and, since it grossly

reflects affinities between pairs of animals, it can serve as a useful

index of the degree of sociality in the individual and in the group as a
. . - t

&ﬂmﬂe. Much as been written recently about ''personal space" in humans;
}
the same phenomenon seems o hold in nonhumans as well,

We must ;ecognize, of course, that IAD can be influenced by factors

other than social affinity and further that IAD is context related.

Thu$, a confined herd of cows in & paddock will necessarily stand closer

to each other than they would in open pastures; similarly, during the
colder months, they stand (or bed down) closer together than they do in

. . N
warmer months of the year; if the range is sparse, they disperse more

0

widely during grazing ;han,ifuthé‘rédée wer'e lush; and so on. However,

if factors such as‘téﬁperature, time of day, season of the year, distri-
" 1

bution of fesourcés,éﬁgc.; are controlled or at least taken into account,

then IAD proves a uséful tool in studying social bonds (and is the basis CC

7

for Exercise 10, page 201). For example, IADs are age-related: young

than they do to other members of the
’ -~

calves stay closer to their mothets

<,

t3)

herd, but the IAD increases with‘égé to some stabilized point reached
probably before maturity. Also, in sexually maturé animals: IADs vary ﬁ N

cyclically with the cycles of sexual recgytiveity: at the peak of

. -

receptivity, the IAD épproadhés zefoﬂ

It should be recognized that IAD, in the way I amvus{EE TS

- N

< .
on an individual: while we measure the distance between a pair of

animals, the point of reference is only one of the pair. Since IAD is
more kely a tolerance range rather tﬁan a fixed boint, it is entirely

&/ .

possible that, observing two individuals sitting peaéefu y togetﬁer (or
¢
: \ 37
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apart, of course), each may have a different acceptable IAD with respect,

v . 26

1

to the other. When in fact'fhe iAD‘(i.e., range of tolerance).of only
one of them is violated, then there ﬁs moveﬁent towards or away from

f ”~

I ' the other which in turn could reach %he point where the IAD of the other
is violated. We frequently observe this situation in Exercise 1d, where
the socialized quail continuously approaches the nonsocialized quail, ~

which in turn moves away; the 'chase' goes on for some time.

-

Exercise 10 (page 20l)and its many possible variants provides the
student with an opportunity to use IADs to measure the effects of social

manipulations on subsequent social affinities. In our laboratory, we use

Japanese quail.(Coturnix coturnix japonica) because of its heartiness,
! > :

small size and rapid development, but virtually any other conveniently

available species @a& be used (provided sﬁfficient space for testing is
B \ .
also available).  The socially reared birds cluster immediately upon =

release and remain together throughout the period of observation, (one

or two/pbd§s); however, average IADs tend to vary/azz;ctly'with age up

S 1o maturity (six weeks in Japanese quail)., Figure 1 shows the general

telationship between IAD and age in socialized Japanese quail as observed

.

in our laboratory.

@

, meXimom
vig.,"1. Th& relation-
ship between IAD and
age in socialized , .
Japanese quail. ’S'M\ aclase 8
o . “utr\r J_ .
\
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Average IADs of socially deprived (visually isolated from the time
o _ N
of hatching) birds is related to the duration of isolation (or, put '
- f 4

another .yay, that age®at which the social deprivatioﬁ terminates)., Figure

2 .depicts the general félationship between IAD and ﬁeriod of deprivation,

as commonly observed in our labp}atory\during a one and one-half hour -

tgét session;’ the experimental -animal is the Japanese quail.

3 . -
~
4

Fig. 2. IAD ¢ - Numbers indicate the number
and, period wex | - .of weeks of isolation from
. of social - o the time of hatching; all
deprivation birds are moved directly from
'IADﬂva isolation to the test arena
' T so that the curves also repre-
sent different age. groups;
contral.birds are shown by
the curve with zero weeks
isolation. - -

r:.l

L\wvl-a’ .-" .-$)|-v‘-T--; »
It should be noted from the above set of curves (Figure 2) that ‘;

Afocially deprived Japanese quail overcome the effects of deprivation

relatively éuickly, and that the youngen;the animal (or the shorter the

. + perjiod of deprivation),‘the more rapidly does the average IAD approach

-

‘secialized control bird levels. Within an hour or two after the test
begins, it is difficult for us to distinguish\BEtwéen socialized birdi}

and those that have been deprived for one, two or even three weeks. It
3 . ]
would be interesting to test other species in the same paradigm, especially
‘ . N
g those with significantly slower rates of development, to see if Japanese

.

quail are unique in their(apparent ability to overcome social deficits

. . extending throughout at least half of théir'period of development to
amaturity. At the time of this wriﬁing,;we have not yet tested the effects

-

= o -
of social deprivation throughout the entire period of maturation.
In order for social deprivation ;gfshow the above kFigure 2) relation- L

. . 7 &




ship to IADs in quail, isolation must commence immediately upon hatch- o

’

ing. I would anticipate that if acoustic as well as visual isolation
coulddbe imposed- (especially if it started during indgbation; see page 57),

then the results would be even more clearcut and dramat;c,thé;/those

4

' dépicted‘ above. Unfortunately, in our laborat.’y, ortly very limited

acoustic isolation is possible. ~ S8cial deprivation imposed’after ;er— ~
mitting sé;eral days (perhaps,even hodrs) of post—hatching ;ocial peri-
ence hasvlittle or no demonstrable effect §H.IADQ. \However, ;t is’
ﬁassible that exceptionally prgionged‘perio&s of deprivation might in

fact have an effect even after primary'sociaiiﬁation is permitted: Again,

@ - "
different species could respond quite differe tly to postsocialization ’

>

.

/\
depKivatioB§, and it would be interesting to determine at wha%izzzgt,there

might be a shift from rep¥fable to drrepafable effects of deprivation,

Emotionality ¢ . ' ) ®

N

1. Physiological Measures. A second ‘technique ﬁor meagufing degrees
o 2 . -

.. . 0
of social affinities between pairs of ahimalsp\gf at least detecting the iy

presence or absence of a social bond, mtilizes physiological,maﬁifesgations
/with ~

or correlations emotional states, For example, it has been demonstrated

a number of years ago that the output of adrenal corticoids from the

[ 4 Ve

adrenal cortex is directly related to the duration and degree of physiolo-

. ‘ s . S -
gical insult imposed upon the animfdl. Thus, tgb more prolonged and greater

the injury, the greater the adrenal corticalfoutput. Like most end%Frine
. v -« .

glands, the size of the gland is also directly related to its output;
-/

. ’
hence, the more prolonged and greater the injury, the greater the adrenal
size, p v .

-
)

Others have found that physiological insult can be a direct result



v

of psychological or social stress, Putting all, the correlations together,

L

it follows that social stress should be directly'correlated with, and

. ®

therefore measurable by, the size of the adrenal cortex. th such isy¢ .

the case: Davis and Christian (1957, with mice), Siegel : .

-

(1959, with chickens), -afid others found that the gverage adrﬁﬁal\size"of
. . . Y
animals in. small groups is related to the group density, but the relation-

a

ship is not purely linear (see Figure 3): " within’ an optimal deneitf
range, the average adrenal kcortexxssize varies only slightly with the

density. At higher densities, however, average adrenal size steadily

» N - *

increases ifndicating increased social tension within the group. The

curve eventually plateaus 5% some ﬁoint beyond which further physiolegical

Je

. ~ > s s
adjustments to stress are not possible, i.e., individuals are forced to

the limit of endurance and thereafter die.

L
>

It is interesting to note that a moderately social animal, like' the

®
N
- PN . '

laboratory rat, shows signs of stréSs when it is deprived of any social

o4

interaction (Group Size 1, Figure 3): Lo

S 4
b e

Fig.' 3.. The relation- . :
ship between adrenal T aVvy o
cortex weight -and group &*“J
size. . aae

' L

Lealgs)]

1 3 ‘1 }'“ ’d 197 .\c
el S N

/

—

Adrenal cortex-output (and therefore size) is also rélated to 'social

i
. status (see Hftrarchies, Page 86 ): individuals lower in the hierarchy

are under more stress, and therefore have larger adrenals,uthan those in

the higher ranks (Dav1s and Christian, 1957); these relationshlps are

41
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shown in Figure 4, N
‘ : — .__._ — e —— —— ——— o—— /t’ /Zu.(
Fig. 4. The relation- wd a .
ship between adrenal o v,
cortex weight and e ’ . .
social -rank., - G“‘?/“a) . ’ )
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Combining “the 6bservat_ions depicted in Figures 3 and 74, it follows

-

that at lower population densities, low ranking individuals have a greater

chance of surviving than do their counterparts in high density groups; %

Ju——g

. further, a high ranking individual in a high density group is probably
D . 8

under as much, if not worse, stress as is a 'low ranking individual in a

low densit':‘y,,grou‘p (Figure 5),

. - AN
: ‘ . L N e~ )
. ' ., . .
. - - H .
Fig. 5. The distribution . .pf .|l __ __ __ ___ L_/JL; .
of adrenal“cortex weights ‘*”&.‘;* - . .
in groups of different adr “
sizgs. - Fe¥ T
’ - ranK “
fmafns) | ) '
- . : 44/ —~—
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It is interesting to note that in high deqsity groups of rats, some indi-

¥ ~

viduals adjust to thg situation by withdrawing completely from the .social )
Ly ’ 'S -

scene, j.e., they avoid and/or ignore interactions with other members of
—_— . . .

79 .
the group (Calhoun, 1971,5. The survival rate of the social recluses is

significantly higher than that of individuals that continue to éompet;e in

+

the social arena, Of further interest is Jthe fact that social recluses
7 » . ) '
retain their hermetic waye even when moved to more optimal density

[ .42
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situations (Calhoun, 197;)7x§uggesting a long-lasting, if not permanent, -

.

effect of pathological levels of social tension.

'
-

3

2, Overt Phigical Interactions, Another gross measure of social

«

affinity is based on observations of intensities of physical interactions

*

o

between individuals. In a series of studies,uGuhi (summarized in Guhl,
1953) found that when a grbup of chickens is first assembled, the levels

‘of interactiqngﬁre‘iniﬁially very. high: there is much fighting, threaten-

.

ing, chasing and general turmoil; both the rate and‘intensity of inter-

actions are high., However, before long relationships between individuals

.

‘become establishgd and the inteﬁsity of iﬁteractiOQ§ diminishes from -

bloody battles and.fierce chases to simple threats and avoidances.

- -

. Exercise 8 (see Sectidn VII, page .192)is based on this phenomenon.

/;;/sﬁguld,be noted that- a marked decreaserin the inﬁensiti of inter-
actions (as measured along a spet¢trum ranging from a mild, threat to a
¢ - s N

- ~

fierce bloody battle) does .not necessarily signify a marked decrease in

- the total number of intetactions: a group of cows in a highly competitive

-~

,‘r‘a . - )
and socially disruptive situation might average about one pair-interaction -

per minute; the same group in a non-competitive, stable situation could

still average -~about one pair-interaction per minute. However, in the
r -

. Loy
former case the interactions observed are severe threats, fight, butts
and chaées, while in the latter case the interactions are mild thredts

and simple gestures.

rs -~

\\‘ Guh® was able to use the intensity of interactions as an index of -

social affinities and thereby measure such things as discrimination and

.

retention abilities in chickens. For example, a strangé outsidey inro-

duced to au establishedyﬁpciél group elici;ed immediate .attacks and high\

. .
. - “

S | 43




[ 3
. 2
.
.
- . . -
£ ¢ ra i

o ' ‘ ' . e

intensity interactions; the intensity of interactions remained high until
. o

the stranger became integrated with the group (i.e.,.was no longer a

L3

»

sFrénger). If;‘on the 6fher‘hand, a member of the group was removed for ...
a period of time and then returned, ifs reception back-.into the'group was 1

Y . L)
& function of the duration of its absence from the group. 1If the absence

"was short' (a matter of hours or just a few days), it apparently was

-

‘ recognized by its colleagues as a member éf the group and was not -attacked;

s . . " . <
by the same token, it recognized its colleagues ‘and the re-introduction

b

-

* was not marked by any undue concern. If, however, the period of absence

' - .
was relatively long (a matter ®f weeks), then/iés return was for all

¥

intents and purposes the same as if a complete stranger had been intro-

% b4 .
duced into the group. Apparently, retention capabilities of chickens for

characteristics of their colleagues extends to only a few weeks, perhaps

-

/sfk weeks at most (Guhl, 1962),

| The same techrique was used to determine the characteristics whereby

individuals'recognize each other. Guhl (1962) found that recognition of -

individuals among chicks is based largély,on ;isual corfigurations of the
- head and neck reg%oné. An individual removed from a group and subjected
h to modifications of its body (blue, paint, for example) was résponded‘to
as a normal routine group member upen its ré—infroduction to the gioup.
However, modifications imposed on the head region (blue paint or an
artificial, large:rubber glove comb) resulted iﬁ its being treated as a

complete stranger ‘upon re-introduction, Recognize of course that, the

"complete stranger' syndrome was strictly one-sided: the experimentally -

modified bird still recognized its group mates and so entered the pen .
- . ‘ - . . . . & .
withoug~ties ion; one wonders what went on in the unfortunate.animal's
' mind when % was-subjected to fierce attack by all its friends. - >

. o 3 44 : . | R )




1

The situation was also reversed: one animal was removed from a

3

‘rgroup and then the heéﬁ~regions-of all the remaining animals were

. CA .
modified. After a few hours (needed to.re-establish relationships. among
- Iy e
____/ e "
hemselves/since they were suddenly strangers to each other) the ummodified
bird was reintroduced. Its reaction was the same as if it had been . .

»

Ehd

introduced into a pen of strangers; it moved hesitantly, .was exceptionally

alert, and attacked those that approached too clesely., ' The other members

of the group however, obviously recognized their old colleague and seemed

- T ey -

. to be taken completely unawares by the severity EY their friend's attacks.

@,

‘minds as they encountered an obviously beserk comrade!

Again, one wonders what might have been going on in their'qollective
) ‘ A

.
kY

3. Vocalizations. In many species, sounds emitted by various

*

*ipdividuals are context-specific; thus, a cat "purrs' when things seem to

be éoing particularly well and not when it is-being chased or otherwise .

engaged. In a vacalizing species, there are usually one or more charac-

‘social factors, then a measure of the characteristic vocalizations can

teristic sounds agsociated with duress. If the duress is occasioned by
« :

serve as an index of sociél stress. Such is the .basis of Exercise 11(p.206),

which uses "distress calls' of newly hatched precocial birds to determine

. Y

minimal "accepfable" group size,

The usefulness of distress vocalfzationg as an index of social

affinity Qas demonstrated by the work of Hoffman and his associates (e.g.,

3

Tﬁey found, among ‘other things, that distress
A

vocalizations of ducklings was suppressed by the presence of a mother or

Hoffman and Ratner,; 1973),

‘e ) . .
+an appropriate mother surrogate. Removal of the mother (or appropriate

]
gurrogate) removed the suppression and the number of vocalizations

a——
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easy interchange with humans (by virtue of almost daily visits for feed-

K]

ing, maintenance and observations), Upon r%aching sexual matprify, the

‘ \

males were tested for sexual responsiveness following a short period

. (several days of sexual deprivation. Confronted only witﬁ sexually

receptive female turkeysl sexually active males responded with appropriate

courtship movements and mating attempts, i.e., normal sexual behavior.

*+ w

"Confronted only with humans in the test pen, the same males responded

with the same courtship movements and mating attempes. However, when

°

confronted with hoth sexually'rvceptive female tufkszgwggg humans siﬁul_
taneously in thd¢ test pen;’those males -that had been imprinted to tur-
keys the year hefore devoted exclusive attention to the female turkeys
‘while those'fhmt had been human-imprinted were equally devoted to the

& ' -

humans. Such sexua% preferences were exhibited by both sexyally naive

‘y

and sexually experienced (with turkeys, of coursej birds, and persisted
’ -

4 »

thrbughout‘the lifqgimeé of the birds,. . . in one case, 13 years
' 4
\

.

. social experiences on the establishment and maintenance of iizial bonds.

(Schein;—1963) . ”
Preference tests can also be used to teyeal even more subtle mani-
. 4 ‘ a .
festations of social affinities. In a series oﬁastudies now in progress

a

-

i&tour laboratories, we are attempting to gauge the effects of various &

N

B ~
The basic premise is that the°?ore the degree of social affiliation, the

more-time will the individuals spend near each other. For exam;mli,i
moukh~

sexually mature (but not necessarily recegtive) female African

breediﬁg fish (Tilapia mossambica) spend significantly more time n

males of the same gpecies ‘than they do near males of even clo ely related

species, regardless of their early social expeériences or completé lack
\ . ..

thereof (isolation reared) (Russock, 1975).
s X " 47‘
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With shall birds, such as Japanese quail {Coturnix coturnix japonica),

'

]

1

36

we use a test box of the general ﬁesign depicted in Figure 6.

[

-
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In a current series of experiments dealing with sexually mature adults,

the test bird lives in the test chamber for a 4-day period; it has com-
|}

pletely free access to sections A, B, or C of the test chamber. An open-

mesh wire separates the,tegt animal from the discrimination cages ﬂ{

and
D,; a Japanese quail of-the opposite sex is placed in one discrimination

cage "and a Bobwhite quail (C&iinus virginianus) in‘fhe other. Bobwhite

quail are almost double the size of Japanese quail, have roughly the same

general cohfiguration and body color, and have moderately different mark-
‘ . ings in the head region. The right-left positions of cages Dj.and D2
. are alternated daily so as to be ab‘@o distinguzsh between a position

preference as opposed to a partner preference on the part of the test

. * . ”
animal. Some birds exhibit a strong position prefererice (or a reluctance

to move about) during the first day or two of the test, but.most adapt to

the situation relatively rapidly and move freely about the test box. All

' birds are subjected to at least two and in some cases as many.as four "runs"

! ‘ AR < . -
in the test box. :

T

Results so far indicate & great deal of individu&& variation, perhaps

. v

more than was initially anticipated. Early social experignpés (rearing

. @ . -
. . [ 3
\ - - . ¢ .

{ ‘ ‘ {153;




either_By foster Japanese or foster Bobwhite quail mothers, or simple

rearing with siblings in a brooder without adults present) had no discern-

able effect on social preferences as adults. Many of the birds showed no ~
. Q s ]

real "stay-near" preferences; they spent roughly equal amounts of time

. - » f

with each of the possible partner choi?es. However;ﬁmales on the average
/\
spent more time with a partner (either in the A or B.section &f the test

box; see Figure 6) than did females, who spent somewhat more time (at

Y
least initially) inlfhe C postion of the test box (pe}haps ;voidi;g éither_
" choice), It is probably significant to note fhat the birds'wé?E'ggt
sexually depriveg as they entered tﬂe test bdﬁ; by\the eq&éﬁf the test,
on the fourth day, the males shgyed strong evidence of sexual deprivation
.but the females much less so. ? “
Of those birds tbgt did show strong preferences for one species over \\QE

another, males generally preferred Japanese'qqailéparQners while females

exhibited broader tastes. It might be suggested that size differéhces

P] .

between the two species could affect the choice, but we have ogéerved
. . S \, N

sexually deprived Japanese quail males mount and attempt to mate with much
N 24

larger struggling Bobwhite quail on a number of occasions., .
In a closely related study using the same basic test design (see

Figure 6), young Japanese quail were confronted (over an 8-hour period)

s ?

-with a choic® between a cage containing a bird of equal age (Dl) or an

A

empty cage QDZ). As expected,\those birds reared together 1m social groups, .

the controls, clearly exhibited strong preferences for the side from
- ’ ; @ . . s \
which they could see’ (and stay near) their peers. However, the total . b

- ~

'quaniity of "stay-near'" time diminished somewhat with age up to- maturity

-

(at 6'wi;ks). Those birds that were reared as visual and soc%al isolates

. {
(similar to the conditions described in Exercise 10, to which this study -
; ‘@
G.‘ Gk ‘45) .
ERIC - , ‘. .

Aruitoxt provia
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is related) either avoided or ignored a§g—mates at the ouEset, but strong '
affinities usua developed before the 8-hour test period was concluded;
the younger were the birds at testing, the sooner during the test perdod

L]

were the affinities revealed, Thus, one week oid socially deprived birds
overcame their social deficiencies within an hour or two, while three and
four.week old deprived birds needed four or five hours to-‘develop ard

attachment for the stranger (Table 1). . . T

<
- -

] . 2

. L /(

Other questions that.we are seeking answers to relate to the forma-
L N - a
tion, maintenance and dissolutidn of bopds between parents and young (and
- C s . )

vice-versa), between matihg‘pairs, and between familiag versus unfamiliar

* ~— ’ &

conspécifics, While the initial studies were designed to answer questions

reléfing to the effects of early socia% exﬁ%fiehces,,prel}qinary results

. -

indicate that we have gotten answers, at ieaét'prelim;nary answers, to
| ’ - .
i questions that we have not yet asked.. Indeed, our problem might now be
=4 .

: : >
*- to discoyer the questions that relate to tanswers ‘we have at hand,.

I

A%
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Establishment and Maintenance of Social Bonds

.

+ There are three primar§ phases that must be considered in the study
“ of social bonds: the formation, the maintenance, and the eventual dis- ‘
I

ruption of the bond? Each of the phases involves factors and behaviors -
, i .

unique to that phase, wh;cH‘whén combined offer perhaps an insight into

<
\

the mechanism’s and principles underl?ing social interactions. Let us \\\\\\\“\

%f%ming first the establishment of social bonds. \
[ .' &

The Associative Learning Model: Familiarization . -
. lbn individual that suddenly confrontsvanother for the first time is
‘immediately thrust into a tpreatenéd position: the stranger may apéroach,

avoid or simply ignore. If the stranger approaches, then defensive

-
L4

behavior of one sort or. another'may be called for; if the stranger ignores

\

or avoids, then &iﬁferent constellations of responses are put into motion.

.not a m es, then responses are

é -

more or less merely limited approaches, ignorings, or, avoidances,

Howewer, if the straﬁger is a consﬁZ;ific, then refinements of the triad

(appyoach, ignore, avoid) are possible by means of recip&ocal communica-

. . .
tion, With appropriate signalling, it can be determined whether or not an

é;g;;oa%h is something to be feared or not,.ahd an ignore and- even an
\ - ’ B

avoldance might be converted into an approach. In thié-zgﬁﬁﬁhg, the initial-

~.

fpotegéial threat is removed and the stranger is no longer a stranger but .

-
- ~

a familiar, to be used or ignored as the context demands; a loose bond
£

can be said to existj\

~

If the ,situation arises where each derives some special benefit from
' )

" the other, above and.beyond their simply being members of the same group,
. b3 S~

¢

then the bOnd(may strengthen. A seasonal mating péir—bond serves as a gogg

>
-

51
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\&#
example of a situation whereby each partner derives benefits from' the

’,

other in terms of the producgaon and enhanced possibilities of survival

Y >
*

D of progeny:. When }he young have matuyed enough to go forth on their own,

the mating pair-bohd often dissolve although in some species that "mate o
for 1life", the oair-bond does not co letely dissolve and/is riinstated ‘
each breeding season (e.g., albatrosses, as described by Fisher, 1968)

\\The basis of such social bonds is simple associative learning: once.
the possibilities of mortal danger are .eliminated or at least significantly ‘
reduced (the familiarization pto essi, then it is possible to‘associate
certain benefits with certain ifidividuals, provided it is within the realm

of capabilities to distinguish one individual (or gt least one class of

individuals) from another. The more benefits derived by each partner, the

stronger and more exclusive is likely to be the social tie. ssociative

v . -

social bonds can be formed betweeﬁ any pa1r of individuals ori even among

grg_ps of 1ndividuals. Drovided geneﬂgily_egnal

Since associative spcial bonds are based on simple learning, some

sort of reinforcemert schedule izé:e;essary to prevent the extinction of

thi/;gazgeé association.? The s¢ dule of reinforcement depends upon the
o -

re ention'capaBilities of ea partner: those with very short retention

capabilities will need mpte or less continuous reinforcement, while those

- with good memories will only occasionally have to be reminded-of the ~

¢

configuration of their '"friends". 1In an interesting film depicting the
habits of bugterfly fish on coral reefs (Reese, 1974), the author noted

(Reese, personal communication) that those fish that operated together in
: - 7

N .

- pairg’ (whether mated pairs or not is unknown) continuously "checked" with
ch other by visual (and sometimes bodily) contact, and especially after |

momentary separation by some feature of the terrain. TFisher (1968)

/ . . {
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» . - -

ascribeg the elaborate courtship ceremonies of a mated pair of albatrosses
at the peginning of each breeding season, aé well as the nest-relief

ceremonies during the course of the season, (to a.reinforcement or
; : .

. <, . >
refreshing of a bond that was established long before. Similar exampleg

of continuous '"cross-checking" in many other:sgecies would not be hard

P
o
<

to come by. ‘ .
L.

- %
-

. Although, fas mentioned above, aéﬁociative social bonds are primarily

q}ntraspecific phenomena becéuse'of thalc}ucial role that communication

t ' .
plays in establishing and maintaining the bond, it is possible to con-

ceive of situations where a sufficient Iével of interspecific communica- -

-

tion can be achieved thereby permitting the establishment and maintenance” .

of an’interspecific soci®l bond. Such iszlikely the case witﬁ.people

‘ - RPN )

and their.pets: the'iZlationship is-égiual%z beneficial and sustained
¢ ’ s . “ .

by at least minimal levels of -reciprocal communication. The®human-pet

probably-one-of the-few-exceptions—to—the gemeral state~ —

ment (see page 20, above)' that €ociality is primarily an int aépecific .

¢
| phenomenon, .. : <\
- ’ ) " ~N

The Imp‘rintul;jgg Medel . " / v

-~

’Nituralists‘have long noted that the yoﬁng of many species show pro-
found behavioral effeéts'of.cross—fostering experiences: the patterns’ef

behavior exhibited b& the cross-fostered animals are well organized and

perfeéziy\éppropriate to their own species, but the behaviors are elicited

.- L
often by biologically inappropriate stimulj. For example, courtship and

LI

other social behaviors of an individual that had been cross-fostered by’
a member of another species would more likély (and perhaps even exclusively)

be directed to members of the other species rather, than its own. This
. 3

‘ 4

. : N . -~ »
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general phenomenon was termed "Prigung" by Lorenz. (1935), which was ] N

translated idto English asp "Imprinting' (Lorenz, 1937); it refers to

-~

the process whereby certain informatfon from the environmént is "stamped

¢

into" the newly hatched young and tQFreby forms the basis for social’
attachment of social behaviors. The first objett to elicitra social

risponse from the young Bird, later released social and related (sexual)

4

behaviors. u(Lorénz dealt originally with precocial birds, ‘ducks and

ge;s&, and much of the research that followed his classical 1andmark

e

~

paper'concentrated on preco!E:l species). ' .

*‘Reviews of the history of the imprlnting concept and its ggesent day

status are provided among others by Bateson (1966, 1971) and Hess (1973

“ 1976). In the original formulation of the imprinting ;phen'omenon, four

3 ‘\;‘

major chagacteristics were postulaked that when taken together;—made—-———-]

imprinting an unique phenomenon: ° ) ¢

—TTTT TN

—

L] 7 h
. o * ;
(a) Imprinting can occur only during a ver}}i‘ief and definite :

period in the life of the individualy the period of sengitivity
< ‘ ) .
to imprinting is so sharply defined as to constitute a

"cpiti-

cal" period.
> - ) '\ ) v

\ (b) The efﬁgcts of an imprinting exposﬁre are irreversible and i ‘
% . g -

pérs&st throughout the lifetime of the animal.
(c) The imprinting process itself is completed long befors specific
reactions stemming from its effects are called for. ,
) Wﬁat is imprinted is ﬁéc necessar}ly the dstailea characteris-

tics of an individual or an object but imfstead a géneral class ¢

of individuals or objects to which the imprinted animal will

4, 0t
subsequently-direct social responses; imprinting 4s supra- *

=

individual learning.’ 54 : , T .
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Controversy still gageéﬁ;ver each of the four characteristics,
chiéfly the first two (critical period qnd'frreversability)oand a number

of workers have concluded that imprinting is nothiné more tham a peculiar

. LY

form of learning restricted to precocial species. On_the other hand,
~ others (e.g. Hess, 1973, 1976) maintdin that imprinting is indeed an
unique phénomenon, that it links innate predispositions for specific

environmental influences with genetically: endowed learning capabilities,

. and that it has far more widespread,gppligéﬁidn throughout the animal

kingdom (including primates) than merely a handful of precocial species
(e.g., Hofffian and Ratner, 1973), ) )

' / v 5
Each of these characteristics has been studied by itself and in

¢

-
°

: < .
combinatiizlysth others, ard each has been disputed and refuted or

% .-\\
supported'?nggcbnfirmed depending upon which investigators one follows;

the issues are far from settled even today. It is not my purpose here

o - N i
to re-review’ the literature on imprinting nor to enter into the contro-
: o )

4Eing is or is not, but rather to examine the

versy as to what Ampri

observed phenomenon in terms of sociality and social bonding.

In’ a typical imprinting experiment, if ény‘exﬁQZIﬁent can be con-
e L v
- sidered typical, a newly hatched Mallard or domestic duckling (several

2
’ °

hours post-hatching) 'is exposed to a moving object in a 1%rge.circulafu
= . ‘ ) -
runway; control ducklings are placed in the runway but the moving object

is absent. Up until the time of exposure, neither the experimental nor

»

3 ¥

, . K ) [ .
ment. Removal to the circular runway is in*itself traumatic, and birds

normally ;eflect“lhe trauma by issuing distress calls. Such calls are

*

« present in the control birds until they adjust to their new environment,
4

‘but terminate rather rapidly in the experimental birds as their attention
- . \/ﬂ - “ "

. ‘é

LY
‘Y‘

. ! & .
the control birds had ever -experienced mobile objects in their environ-
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s N B .
becomes focused on the moving object. Almost immediately upon becoming

.

., —~; aware of the moving objedt, experimental Birds approach it and more or

less attach ‘themselves to the object. Distress calls cease when they are

nggr or?hovering under th;\bbject, and are emitted -again if the object

A \
passes from immediate view or moves.foo far away.
’ 1 ¢ {

Following the re‘latively brief“expoasure‘eriod, perhaps as short as

10 minutes, the birds are returned to their solitary home cages. Four or

[

five days later, the birds are tested to see if the early exposure had

any effect: -exﬁérimental and control birds are placed in the circular

. . s
. 2 b . -
runway again, ‘but this time the moving object "is ‘presant for both types

of birds. Control birds, who are confronted with the objecp for the

first time, flee from it and emit distress’callst but ;gperimental birds

/ . « - .
approach and follow the object as it moves around the ring; if they

L
. . . < N
vocalize at all, it is with soft chuttering sounds (known as "contentment"
<, -
calls) rather than with distress calls. Thus, a very brief exposure

-

during the first day post-hatching has a clear and demonstrable effect

.

five days later.

\

Much of the earlier imprinting'research used the basic design out-

lined above and dealt therefore with young precocial birds on a short-" .
3 B 4 o - ot '
term basis. The proximity that the young bird maintained with the

.,‘imprinting object, by means of fo owing it about, constituted a measure
L ‘-—-//\/\\_/
of the strength agd degree of imprinting. Other measures, such as’
. . .
latency to approach and extent and typé of vocalizations were also employed,

but "following'", which is basically'a measqré of IAD (see pages 24-28),

was the primary gauge..
3

- Using such techniques, it was fletermined that under normal (labora-
12 ’ -

. s N
tory) circumstances, young ducklings may be imprinted up to approximately

@

o6
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32" hours posthétching, bGt the peak of sensitivity (a critical period)

occuts at 13-16 hours after hatching (summarized in Hess, 1959, 1963) or -

/many . :
so hours atter the ohiset’ of incubation (Gottlieb, 1963), which coincides

-

i

roughly with 13-16 hours after‘ﬁatcging. The period of sensitivity can

be extended an additional day or two by maintaining the newly hatched

‘birds under~visual as well as sqcial'deprivacion conditions for their
first 24-48 hours posthatchingi newly hatched chickens, ducks and geese
have enough réserves_in the yolk to sustain-them without aaditioqal food
or water for approximately 3 days‘posthagching. \
Hess (1959),63nd then later Hoffman and Ratner (1973), postulated
that the decline~pf sensitivity and the extent of the sensitivg period
° v

was determined ﬁrimarily by the maturation of a fear and aVSid;hce res-

ponse to novel stimuli; aveidance is notable by 24 ‘hours posthatching

and fully developed by 48 hours (Figure 7). At the otlier end of the

-

spectrum, birds much younger than 10 hours posthatching are not suffieiently
: ‘ . T

well coordinated as yet.to engage in sustained efforts to achieve conti- .

nuous proximity-to maving -objects. fotal “nhfw‘;ﬂ-w4

Fig. 7. ‘faturation of L
P R Moeygime
locomotor abilities and “w.o, ST R
avaidance responses in
chicks and ducklings.

<

T

Y y‘ ‘r;. 16 L'K. »‘q L‘g ;'L /2 c'/:- t/'q
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’
v .

In ‘terms of the natural situation, it makes good sense for a short time

.4

gap to exist between the development of locomotor abilities and the -
L

<

maturation of fear and avoidance responses. The precocidl animal needs

57"
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(1]
[}
L

-

‘e

I ’
to very guickly develop a fear and avoidance response to strange and new
v ) :

objects, especially objects that move; but the maturation of the avoidance

-

response cannot occur so rapidly as te preclude the development of some

sort of filial -attachment. . o ,
) \ . . ] ) . ~ . %
- The behavior of the imprinted individual 4s profoundly modified By oo
its early gxperience; hénce, imprinting has been equated to learning. Y .
~ However, Hess (summarized in Hess, 1973, 1976) pointed out several
significant differences betwé_eri "impr:':nting Yearning" and ordinary . ‘

<
v

assocjative learning. Among the differences listed by Hess:

@

(1) Associative learning is best effected under spaced rather than
massed exposure routines. That is, -the animal learns best if

the total quanéity of exposure tite is broken up into a number
. 3

of short learning perjods; in imprinting, just

.

the reverse'is
ture: the animal imprints best if it receives all its exposure -

in one session rather than in a égrieé of short exposures.

)
.

(2) 1In associative learning, recency is more important than primacy.
. . i !

. ros o
Retention is stronger for those things learned more recently; <

6, . . . R B
the last thing learned is best remembered. "In imprinting, the
converse is true: primacy is more importé@t than recency.

Retention is strongest for the thing to which the animal was '

exposed first. .~

. .
+ . ’

(3) In\gssociative learning, punishment generally haia negative
. effect: punishment is a good way to"get the animal to avoid
(9 —_———
something. In imprinting, Hess'(l959)a und that 'punishment'.
' + - .
generally had a positive effect: the harder the animal had to -
work to achieve proximity to the imprinting object, the stronger

was the resultant imprinting attachment. Hess'.Law of Effort,




Y
\ .
is = log E (where Is = strength of imprinti;g)and E = effort
e;pended), is based on these findings.’ |
Failpre to recognize the distinction betweeﬁ the types of bonds
formed as a result of associative learning'and‘tho;e formed by 'imprint-.

s/

ing lea ing'i&fd failure to recognize the roles played by each in the

'togal formation of a social bond, coupled wigg%a distincé disregard for

the natural history of the speéies under study, has led to much apparénf

contradiction and controversy in the study of imprinting. Fpr e§ampl€,

v

. - * - 4 .
if 'following' is used as a measure of imprinting, then the effécts of
4
imprinting appear to dissipate well before the individual reaches
maturity; few animals strive to maintain virtually zero distance between

themsel¢es and aubarent (or surrogate) thfoughout the entire course of
.o -
their development. (As we have noted earlier ~ see Figure ;,'page 26 ~

. )

the tolerable IAD steadily increases with age.) In fact, it is not

necessarily the imprinting effegts that have been dissipated but rather

the phenomenon of 'following', which for older animals no longer,serves‘

as a measure of imprinting. (Indeed,-in a number of species dnd especially

altricial animals, 'following' is a useless measure since the young

.

typically do motgg:llgw parents about.) A stronger and in the long run

more useful measure of imprinting, that has.found more widespread appli-~
. v

’

cation in later research, has been the denotation of partners in various
social endeavors, Sexual,behavior is most commonly used in this r%sgpct,

since the, behavior paff%rns are generally clearly defined and the expres-

v
o \ )

siomwr of pgrtner choice is generqliy definitive.

. Another source of confusion and apparent contradiction in the litera-

ture has been the extent of control that imprinting was assumed to exert

] . .
pver_ social interactions., However, much of the contradiction disappears
‘ [ .

£

. : S
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when it is recognized that imprinting affects. the Ereferential rather s
than the exclugive responses in sociak behaviors. An illustration of the «

point has been presented earlier in the discussion of the use of prefer-

ences to measure social affinities (see pages 34-38).

4

If social bonds can be formed on the basis of ordinary associatiﬁe

RN

1earning, with all its implications with respect to rules of acquisitdon,

retention and reinforcement schedules, What then is .the role of imprint-

ing in social behaviors° We roposed a model some years ago (Schein,

R »

1963) that we believe can”still account for many of the observations in

e

impriyting research and provides a resolution for a number of apparent

contradictions, The model draws upon the original Lorenzian formulations

and extends tﬁem'to incorporate the important function: of ordinary r w/
associative learning. 'The basis of the model is the proposition that

general species-tynical characteristics are 'learned' during the imprint-

»

ing exposure by some unique imprinting learning process - perhaps akin

to Seligman's (1970) 'prepared' learning; acquisition rates are exception-
. & , )P q
Y v \ 3

ally rapid compared to those observed'in asgociative learning. 'Further, D

X

wnat: is learned during the imprinting exposure is excep;ionally‘able:

A
extinction rateg are negligible, certainly in.comparison to extinction
t .

I

rates observed in‘?ssociative learning paradigms. However, the charac-
. . ¢ ’ .
teristics of specific individuals, such as parents or various group

, . ’ ! . N €
4Fembers, are learned by means of ordinary associative processes with
standard rates of acquisition and extinction and therefore the necéssary
¢ periodic reinforcements to bolster retertion.

~~  Under natural conditions the difference in rates of acquisition

1

betweén imprinting and associative learning is not detrimental to the

<

young, and in fact may be beneficial in certain situations.” The youngster

60




-

«

/

very quickly learns the general characteristics of the species to which

it belongs'(imprigiing‘leagning) and at a much more leisurely pace

-

~

learns the characteristics that distinguish its own parent from other

parent figures; it is on this.latter basis that the

to-parenf (and probably parent-to-young) bond is formed.

d

y

very'specific young-’

éhould some

disaster befall the ﬁafent before the young-to-parent bond is forhed,

[

it is of no major import to the youngéter which will }eadily adopt any

other available parent, but a parent of the appropriate (imprinted)

. N
NP s

-

species. /

Our own observations of chickens and turkeys suggesE that the chicks

‘

¥ .
do not recoégnize their own parents for perhaps as much as a week or two

_after hatching;‘th%y will approach and stay near any non-threatening

-

b

adult+bird in the vicinity, and will respond positively to the 'come
. ° t

hither' calls of any parent, even to the point of ignoring their own

, > -

Ty . .
mother who may be competing with another parent for the ‘young. At the
same time, it is my impression that it takes the,chickep or turkey parent
’ <
soméﬂtime, perhaps a week or so, to be able to distinguish its own young

from others. Parents readily adopt (and are adopted by) offspring from

other parents during the first week or two after the young have hatched. -
- 4 . -
These and related phenomena are readily demonstrable in Exercise 3 (see

page 175). .. - : »

It should be-recognized, of course, that in some species, particular-
1y those that produce few offspring, the rate of acguisition by the parent

of the characteristics of. its young, and probably vice versa, are signi-

<

ficantly faster than in chickens and turke&s. For example, goat, sheep,
deer and cow mothers appear to be able to distinguish their own young

from others (on thé basis of olfactory cues) &ighin hours after birth.

T *

o - 61

S




Collias (1956) feporte&‘that newborn lambs os/ﬁids removed from their
L ) \ : e

sheep or goat mothers for as little as'three hours followiné birth were
~'reject:ed' by their mothers. If, on the other hand they were removed for
only an hour or less after birth, they were all accepted by”their mothers.

These parents nurse only their own offsprlng, although the young will .

attempt to feed from any parent (at least for a time, -until negetive Y
reinforcement in the form of chastisement teaches them that only one fobd

source is available to them),

In a laboratory setting, it is relativel} easy to manipulate the

. -~
imprinting and associative learning possibilities and thereby be able to
m . .

study the effects of each either indepéndently or In combination. The

’ seheme offered in Table 2 15 based on the model prépqsed by Schein (1963)
which showed 12 basic comﬁinatioﬁs,of imgr%nting and assoeiative learning.
An individual of a given Specles, S,tis iﬁprinted either (1) to its an
SpeCiES§ (2) to'some other species, O, to Wthh S will“readily imprint
under the proper conditlons, or (3) to nothing, i.e., it is socially
deprived during the sensitiveaperiod for imprinting. Following Ehe :
termination -of the iﬁprinting-seneitive peried\‘the aeimal is'reared
either (1) exclusively with members of its own Species; 2 egclusively
with members of the other species, 0; .(3) with members of both species

S and 0; or (4) under conditions of~c6mp1ete social deprivation. The
reating period is sufficiently long ;o éermit '£amiliargzation' (the
formation of gassociative iearning bonds) to occur. Predictions of social

. »

interactions and preferences (as indicated by sexual behaviors) for <

various combinations of imprinting and familizarization experiences ‘are

shown in Table 2. Lo

‘. . ’ .‘ 62 ru v 3
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Table 2. The imprinting—associative learning model: predicted social (sexual) preferences

A

TREATMENT
Imprinted Familiarized
.CONDITION to with
1 S S -
2 / . S 0
3 S SO
4 S ¢
5 0 S
6 3 0 0
7 ! 0 SO .
, 8 ~ 0 X
9 X S
10 X 0
r 11 X SO .
| ! <
P .
j NOTES: S: own speCies
) 0: other species® *
* X: socidl deprivation

) TESTS : .

D (2) (3)
Sexual responses Preference when Preference after
when confronted % confronted with familiarization
only with Y- - both with both

5 0 " S +0 S + 0
+ - S S»O
- . + 0 Y Ss?oO0
+ + S>0 S>0
- - - S>»0
+ - S 0 »S
- C+ 0 0>»S
+ + 0 >§: 0>
. ., ;
- - - o»Ss
+ - S s> 0
- o+ 0 07S
+ + S =0 . S=0- -
- - - . S =0
+: sexual response >: greater than
-: no response or avoidance 2} much greater than

? T
63

no preference; each
_ equally acceptable
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Condition 1 (Table 2) where the animal is imprinted to and famildar-
‘ . . 5 .

ized with its own species exclusively, represengs the, normal natural

condition. Such animéls direct social interactions exclusively to mem-
»
bers of their own species and avoid or are indifferent to members of

LN
<

other species. If familiarization with anothﬁr.species is subsequently
. i ¢ ;

- a
imposed, then some secondary social responses to thqygther sgecies fhy be .

observed. ,

o

-

ngdition 2 might be likened ;o‘spmg of dﬁr pet dogs, dogs that are

separated from their mothers at~weaning and thereafter reared in a city

apartment where they have no opportunity’to encovnter other dogs. Their *

\
social interactions and sexual advances are directed exclusively to

humans, the ‘only social beings with which they are 'familiar'. If con-

’ =
fronted with a real dog later in life, they are very likely to react with
. terror at first, but can subsequently be 'tamed' té'dogs.

¢

" Condition 3 is well represented by the control turkeys described

~

.

earlier (see pages.34-36). These birds had been imﬁrinted to turkeys but

¥

"‘Igared with turkeys and humans. They directed sexual and®social res-

ponses to either species in the absence of the other, but preferred
turkeys when offered a choice. Just the reverse choice was shown by
the experimental (human imprinted) turkeys, as represented by Condition 7.

The initial individual and preference tests would not permit a dis-

tinction to be made between animals subjected to Conditions 1 and 5, 2

-4

" and 6, or 4 and 8; the difference would;only become apparenc’ﬁn a.pre-
ference test that followed a pegiod of dual familiar}zation;
Conditions 9, 10, ll‘and 12 are interestiﬁg in‘phaE the animal% are
’not 4&printed: each is maintained in social isolation until the sensi-

4 .
s tivd period for imprinting is well over. Recovery from such social

64 .
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deprivation is possible, as we have seen earlier (see Figure 2 and dis-.

VA ]

‘eussion on page 27 ). Thus, prior to subsequent dual familiarization,

. ~

- s

animals subjected to Condition 9 or 10 are indistinguishaﬁle fsbﬁ those
~s?ul;ject:ed to conditions L and 5, or 2 and 6, respéctivel;. Fallowingf
dual familiarization, adgmalé from Condition ; (or 10) should exhibit
different preferences from those of dondition,S*(or 6) and pefhaps be

distinct from Céndition 1 (or .2) animals in terms of thé intensity of

- » [
-

responses. - . . *

Ve
\ - The model predicts that”it should be Telatively easy to identify

Conditioq 11 animals as distinct from those subjected to Conditions 3

™

d 7 on the basis of their not exhibiting any real-preferences: the

v
.

pecies with which*they interact in a preference test seems t3 be deter-
by S ce. als O )
- m{ned more by c ¢e than by choice. The few animals that we have been
ﬁ? able to rear in Condit;oﬁ 11 (unimprinted chickens reared with both

. -

N chiekens and t@rkeyé) seemed. to show jpst‘sdch traits (Schein and Hale,

.
- . il r

. 1965). . &« - ’
. Condition 12 rébresehts the extreme: an animal cbmpletely deprived

> . Y
., of any social interaction throughout~its period of growth and maturation.

Those chickens and, turkeys that we have been able to rear to maturity in

«
kY

sdch@&pnditions (for varieus reasons, survival rates are not high) are
. P T ’ a
deed] : P :
in ee"d?fferent ‘fhey eghibit prd%er attefns of 'sexual and social
behaviors, with all the appropriate sounds and postures,.but the patterns
pprop L g
. - .
. N 4 N » -y
are not rgleased. by.readily identifiable components of the environment,
. e . ot . ‘ R . / .
fIn.ther wordg; we do not 'recognize the stimuli that trigger their soeial

3

béhavior patterns. We have obsegved'(surreptitiodély, of course, since
these animals exhibit extreme anbd-pred§§o; responses to other animals,

. including members of their own species) Condition 12 turkeys 'courting'

’65 ~ i Y ﬁ : . -
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inanimate objects (e g., lightbulbs, food cups) or just plain courting

in an absolutely barren environment.” Thus, while their responseg during
2

* the initial individual and preference tests are similar to those exhibited

by animals subjected to Conditions 4 and 8 (except perhaps that their
. ™~ . -

. ¢ . - R

avoidances might be far more pronounced), following a period of’ dual

: )\ . :
familiarization they should exhibit the equipotentiality of Condition 11

-
7

animals, . ’

-

}t might be appropriate to ask how widely the imprinting model can’

be applied; is the phenomen®n limited tg precocial forms, such as a few ,
bird and mammal species, or d%fs it extend to altriciai\’grms ‘as well?
Does it extend further along the phplogenetic spectrum than simply‘birds
and memmels? In answer to the first question, there is evidence of
imprinting in several altricial species, inciuding Rhesus m?nkeys, guinea
pigs,.finches, and dpvee, among others. The difficulty in working with
altricial forms is’that the individual is well imprinted long-before
weaning cr fledging, so thaa to demonstrate the phenpmenon it is neces-
sary to cross~foster or hand—rear the youngster, Hand—rearing § a

hest a tedious proposition, and especially with animals other thad a young
primate,.SO cross~fostering is the technique more commoniy used. In‘an
ingenious series of such experiments, Immelmann (1973) determined that
"the critical period for imprinting Bengalese (Lonchura striata)and Zebra

(Taeniopygia guttata) finches was 18
(+ 1/2) days after hatching, This time coincides exactly with the age

at which the young birds, which are hatched naked, blind and utterly
\ ‘ .
"
helpless, finally open their eyes. Apparently, they direct all social

behaviors to whichever'Species confronts them when they first open their

(j eyes, no matter which species has been tending them up to that point.

The answer to the second guestionb/that of the applicability of the

: /
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imprinting model along|the phylogenetic spectrum, is perhaps more diffi-
cult to come by and willl require patiént gathering of data from a number . /

of species. For example, the recent studiés df homing in salmon suggest
» .

that some form of imp%inting occurs in at least some species of if§h.

.

On the other hand, a study of the African mouthbreeding fish (Tilapia

mossambica) failed to reveal any demonstrable effects of imprinting-type

exposures, or deficits as a result,of lack of exposure:‘ fish hatched and

ALY

reared to maturity in complete visual tsolation still preferred their
own- species in visual preference tests (Russock, 1975). Thus, innately

i ¥ ) °
determined responses cannot be ruled out, even if we do not as yet know
. .

or understand the mechanisms involved. . A
. ] .

Do humans imprint also? The question may necessarilyd&sdve to .remain

)

unanswered because of the impracticality of designing imprinting-type
experiments.with humans as éxperimental subjects. NeQertheless, on the

basis of experiences with other primates, a number of researchers (e.g.,

Bawlby, Slukin and others) are confident E%é??humans imprint to humans
> M ’_/)

in the same manner as do other species,
. . ‘

% , .
What in fact might be the mechap®sm underlying imprinting learning?.

And how is it that some species are easily imprintable in the laboratory

while 6!Lers are not? Griswqékx(l97l) has préposed a functional valida-

» *

tion model based on ideas put forth earlier by Jacobsan (1969), wherein

, oA ,
the young of each spe@%@% are born (or hatched) with some sort of innate
. \ b

"schemata' built }&Eo their systéms. It might be that their perceptual *
f b

e

capabilitiesﬁggégirth are partitularly attuned to cerf%gn inputs, and
KY - \
under normal conditions the innate "schemata" will be '"validated' by

environmental conditions. Validation may come in the form of visual,
o~ [

T~ ’ )
auditory, chemical or tactile’signals (or some combination thereof),
H 2 ]

P i - . B
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“and if validated, the innate schemata will become fixed in the anima¥®s

central nervous system énd the animal is thereby imprinted.\ HoweveE,

. " .-unless validated the innate schemata dissipatesyfairly rapidly and the s
. animal is no longer imprintable (but is still amenable to social bonding
by means of ordinary associative leérni;lg)a~ ) b

There is some evidence for the idea of an "innate schemata": in
some species, imprinting can be effected with objects ranging widely in
visual, acoustic and chemical characteristics;~other Speciés are not so :
tolerant and the imprinting object must fairly closely approximate the
natural parent; in still other Speciés, imprintiﬁg can only be achieved

—

with the proper parent species. In the first case, tyﬁified perhaps by

\ - - 0
surface-nesting ducks and geese, the "innate schemata" would be quite

broad, with only’a few param;ters (such as movement and general size,
perhaps some sounds) beifhg of primary importance; in ;he third case,
perhaps tyﬁified by the unimprintable curlew (Numenius spp.)

the‘inngte schemata~yould be very shgrply defined, matched only by an_
adult 6f that speciesf Differences in the defihitiveness ofithe "innate
schemata" could ha&e important adaptive significance: newly hatched
ducklings and chicks are not likely to be cénf%ohted,with'Btger species
models during the imprinting per%od énd therefore can afford a very lax‘ &
schemata; otéer species that typically nest in mixed speciés:environments
(various marine birds, for example) méy very wd&l need sharply defined

. : ‘ a

schemata in order to ensure appropriate subsequent social behaviors. .

It is cl&ar that the imprinting modéigggnnot be univetSally applizaw\
- \ p .

Parasitic birds, such as Européan cuckoos (fam. Cuculidae) .,

3 . ., e

and cowbirds (Molothrus ater) ”/'lay their -eggs. in nestd of
‘ ‘ ‘ b ~ - J
other species; therefore, the young do not encounter mémbers (or at least
- - =1
N » L
. -~ '%

~

- ~
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adults)) of¥ théir own species until after fledging, Still, they success-

~fully mate and socialize with each other despite being cross—fostered by
anothergsbecies. There is some suggestion, however, -#hat the adults of

parasitic bird species tend .to parasitize those species with which they

have had experience as youngf whether or not this observation reflects .

-

some form of imprinting remains to bk established. N
A | .

N The Mallee fowl of Austfglia (Leipoa oceﬁlata ‘ ~ ) offers

j L . .
a clear example of a case where imprinting certainly canpget occur. 'Fhese
I

birds are incubated in sand mounds and have essentially no comtact with

their,pareﬂts. Upon hatching) they emerge independently from the mound

- ; .

* and scamper off into the bush[ where presumably they go
. ! \

about the business of surviving without the necessity of socially inter-

acting with adults or perhaps even with siblings, In this sense, their ' ©

. social responses must be as inrately determined as the African mouthbreed-
_ing fish described earlier (see page 55). °

That the "innate schemata)' may not be so completely innate could be

|

others. Prehatching experiences hawe,a decided effect on subsequent post-

. o, . )
inferred from the works of Kuo!(1967), Hess (1973), Gottlieb (1971) and .

o - ¢ - Q
hatching behaviors. For example, although mallard ducklings do not hatch ~
: ' 26

until about the 27th or 28th day of incubation, they are able 'to emit -

] - .

. L]
vocal signals a full day or two before hatching. “The incubating parent

“attends to these signals and vocalizes in retufn. -That the pre-hatched

duckling is able to hear the parents' signals is demonstrated by the

v

fact that newly hégched ducklings regpondyto; and imprint much more
- quickly and strongly‘to,,signals that they wére exposed'td aaday or two

pre-hatching rather’ than to signals that’Ehéy are exposed to for the first

: . (
time only after hatching (Hess, 1976). ) ..
S . : B

N ) e . .

4 ’
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Finally, the work of Hoffman and his colleagues (e.g., Hoffman,.

1968) serves as an example of the uses that can be made of the imprinting

phenomenon in the study of social behavior. Newly hatched ducklings were

imprinted to white plastic milk bottles mounted horizontally on a toy

electric train that reversed its motion whenever it reached the end of

-

the compartment, In the basic éxposure setup kshown in Figure 8), the
duckling is separated from the moving mil%jﬁéglle by a mesh screen, and
. P Ve

L] . N .
lighting is so arranged that it can see the Qilk botfle only,when the

-

bottle compartment is illuminated; the lights and train movement are so

linked that the train moves ondy when the lights are on in ﬁhe bottle .

Fig. 8. Imprinting set-up : -
' ‘ot
used by Hoffman and a
colleagues., / L5
. . | ?
r —
. . TRANA~BoTTIE
,m COMPART MENT
L - — e e g — — — — — — LR
= s . b A&L’ﬂr'\.al Il~'\ 1" HE’.H
(\’/ DUCLiNG  GmpapTRENT ) ; felagy

. ' -

¢ - 'y -

" s 7 'Y
cogpartment, The distingushing feature .of Hoffman's original setuﬁ was
the inclusion in the duckling compagtment‘of a bar (marked A in Figuré 8),

whigk, when pecked, turned on the light in the bottle compartment aAd

~

activated the train for some short period of time. Thus, after a very

brief -period of "shaping' the duckling to peck at the bar (by the

technique of successive approximations), the ducKling had comple&e con-

‘trodl of the exposure situation. Most ducklings learned the Reypeck res-

ponse after only a very ‘brief exposure. to the moving stimulus; they in
~

~ fact very rapidly shaped themselves to peck the bar. Once the ducklings

L]

controlled the situation, studies of the development and maturation of

[y

"
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f£ilial (care-soliciting) behavior could proceed apéce. For example, a

duckling might follow a period of quiet resting with a few mild distress

&,

¢ calls and then a bar press that activated the lights and train. Dis-

tress calling would terminate as soon as the stimulus was activated, but

might ‘start again as soon as the stimulus presehtation was terminated;

the calling might persist until another bar peck brought forth the

stimulus again. ) ’ NN .

) ¢

N The extent to which the stimulus was called forth, as measured by

the gate‘of bar pecks per day or  hour, tépeped of f, markedly as the

ducklings matured. (The general relationship between bar pecking and

: \
* age is shown in Figure 9). It was surprising to note, however, that bar

. n )
_Fig. 9." The relationship '
of keypecks to age in
v imprinted ducklings.

Ky
/\u'\,

4

¢

N ] p
A ‘~( “-w‘un-\))
. a
o . ° N
\

pecking Hid_not extinguish completely and persisted well beyond the

first few months of age (Hoffman and Koszma, 1967). At any point, the

imposition of behavioral stress resulted in an 1hmediatg>burst of bar

=

peckings. For example, if a bird ggs suddenly confined to one end of
. . 9 , .

the compartment, itsbecame increasingly agitated and continuously emitted
/\ . . N .

distress calls; upon release, it would run directly to the bar and peck

N ~

repeatedly until it appeared to '"calm down'. The same effect could be

.
v -

accomplished by denying the bird access to a favorite resting site or

y box in the test compartment; it would immediately go to the bar, bring

forth a few presentations- of the milk bottle stimulus, return to the

o 71
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denied box for™andther try, and if fruitless, return to the bar for more

"pecking. It is dffficult to resist anthropomorphic interpretations of )

these qbserved behaviors.

-

Types of Social Bonds o

Tt iight,be assumed from the preceeding discussion that any member

of a pbpulation may form aﬂ'association, a social bond, with any other

member, dnd so it is. Still, bondings are not as randomly distributed

.as they potentiélly could be: certain associations are more,§ZEi5§liy

.
observed than others., Put another way, some, types.,of associations are

common to virtually all social structures, and others are specific to

particular kinds of social structures. Let us look first at ielationshfbs

~s . .
between and "among individuals, ‘then at relationships involving gtoups,

and finailly at some interspécifié social relationships.

.

Bonds Between Individuals //"\\\
+ 14

1; Parent-Young;Bondé. Parental behavior is-indigenous to all

’

§ocia1 systems, But the types of bonds established and the participants
in the bonding‘vary among| species and‘sggﬁal structures. In mémmals,:
where nursingqsy the fema;g parent is‘obligator§ to survival of'the
young, a mother-to-young bond is typical. In many mammalian species,
Chg wother-young bond constitutes the major expression of parental
behavior: fathers rareiy formybondstwith infants. In some maésgiian
species, however, where the social structure centers around fa?iiy
groupings (e.g., wolves, foﬂes), fathers do play a role in Fﬁe care of

v

the young and so some.sort of fatheraybung bond must be formed. It

¢ ' / . 72 "
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should not be overlooked that adoptlip, even kt\negggng, may' not be so
rare, especially among the primates. There are many reported instances
of maternal behavior being exhibited by adult female rhesus monkeys who
adopted an orphan or actually Stole the baby from its real mother.

AJ

Maternal bonds may be .very tight and exclusive or may be loose and

permissive. Bonnet monkey ( Macaca radiata ) and Black-faced

.

vervet ( Cercopithecus aethiops ) mothers are very relaxed: other

adult-and even juvenile females are permitted free access to their

-

infants for purposes of handling, grooming and even carrying ‘about.
Thus, brief periods of mother-infant separation arecnot especially

traumatic‘events to either the mother or the infant, whonreadily attaches

L

itself. to and i 'taken over' by any nearby available female?j”Patas»mon:;\x

'/(Ervtﬁ&ocebus atas)
keys € other hand, are very jealous and exclusive mothers: other

“adults are not permitted access to the young, who thereby learn to avoid
all but their own mothers; separation of mothers and infants in this
case is especially traumatic¢ to each.

v o

In birds, parerital behavigr exhibited by both parents is as dommon,

- - 7 .

if not more so, than-'simple.mate®nal behavior.+ This is edpecially so of
. ; .
those birds that establish mating pair-bonds that persist at least uptil.
tne‘young‘ﬁre feared. Albatross parents, for example, share incubation
N

duties and post—hatcﬁfng feeding of the young. -Indeed, Fisher (1968)

L

reports that the ﬁood‘requirements of thg youngster are so high tha%’they
can be maintained only b§ the COmbined efforts of botl parents; a young-
stet that loses one, of its parents prior to fledging /has little 1likli-
hood: of surviving. Parente&oung bonds in albatrosses, as in most birds,

are quite exclusive: parents will tend only their own young and w1ll

/\drlve others away (after the initial bond is formed. of course).

73 :
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In other bird\spézz;s where males gather harems and mating_jstro-

4

miscuous (or at least the mating pair bond has a short life), maternal

= behavior is more the rule. Chicken and turkey young are cared for ' :
excldsively by their mothgrs'(either naturgi or adopted), and non-broody
adults (those not exﬁibiting parental behavior), fe@ales as well as
éales, are as likély as not to kill any chicks ghey run acress. -
The Village weaver bird ( Ploceus cucullatus ) serves %p‘a good
- e§example ofi a species wheggin males essentially gather‘harems within ~
their territories and have little-to.do with the young. :; reported by
‘Cdliiasvagg/éollias (1971), a male constructs an eléborately woven nest
.7 in hid‘territory aid then displays before the nest in an appareﬁt effort

to induce a female to 'adopt' the nest. If she does, mating then occurs

and the m#ie goes off to build another nest in quest of another female;
! ) .,
if she doesn't, he tears down—Ehe nest éhQAstagts aga115. The female
o ' 9.

that accepts a nest thereafter has sole rights to it and the young she
willoregr in it; the male haslndthing at all to do with the young. .

In sharp contrast, however, is the ‘interesting forntthat'parehgél
‘behavior has taken in thelggllee Fowl, a mound neSter.’ Here, the male

N

assumes full responsibilit% for constructing and maintaining the mound’
’ A .

&

hesp, and maintenance is a full time job extending over several months;
the femaie appears only_Priefly to stock the nest with eggs and then
disappears. Parental behavior in this speciesrconsists only of.piiyggéh-
ing incubation, accomplished by manipulations of the mound bylthé male;
af?er hatching, the young- fend f;r themselves .

Among the reptiies, ampﬁibia and.ﬁfsh, parenfal behavior tends to

be virtually non-existent and approximates that of the nbn-social (asocial)

invertebrates. About all that is involved is.that thé female lays her -

\

b4
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eggsmgpjsome~place where the young will have at least-a fighting chance

of survival prior to and after hatching. Female marine turtles, for

example, bury their eggs in nests éug in the sand of various beaches
.and then leave. The young are left to fend for themselves, and the
chances of *survival: are indéed’sliﬁ: Carr (1973) estimates that only

ahout 9né irﬁa hu éd make 'it. to adulthood.
®

In some casgg, however, quite elaborate parental behavior is typical

.

of éhe species..=?ot%ntial parents of various species of cichilid fish.
(Fam. Cichlidae), ﬁor egample, build or dig eiaborate nests in which to
lay their eggs and rear the young until they éfg at ledst to the free-
swimming'stage; either one or boLh parents may be involved in the nfst—
build&ng and/or youﬁg—guafding duties, depending upon the species.

An interesting, peghaps almbét extreme, variant occurs in the mouth-

s : .

breeding fishes o% Africa, In the Mozambique mouthbreeder (éilépia

mossambica), " ‘the male digs a nest pit in the sub-

strate, Following egg la§ing and fertilization in the nest pit, the

female then scoops Fhe»fertiiized eggs into her mouth where they hatch

/ .

some two or three days later and the fry continue to develop for another

ten days or so before emerging from her mouth for the first time. - The
L4 .

! ¥ . P
mother continues to attend ‘to the fry for several days after they emerge

k] - »
from her mouth: they return to her,motith at night and also at thg? .
slightest sign of danger. She facilitates the retlrn, and probably even
» : : . )

calls them to her, by assuming a particular fcalling" posture, exhibiting
a few-sharp vibrations, and backing slowly. The return of the young to

‘a - &
the mothgr's mouth gradually dissipates so that by some ten days@after
initial emergence, most young fish ignore ''calls" by.the mother and in

. s 4
fact avoid mouth-sized holes; this latter avoidance undoubedly is highldy’

A

e




64

. adaptive, ,

4

Mouthbreeding.in another sﬁebies of Tilapia, the Blackchinned mouth-

\ f
. breeder (Tilapia melanotheron) is quite similar to that observed in

Mozambique mouthbreeders with two significant differences. Whereas in

. the Mozambique it is usually the female (but occasionally the male) that
broods the ycung, in Ehe B;;ckchinned”it is the reverse: the male (gut
occasionally the fem;le) brOAds the young. Also, whereas in Mozambique

/ the parent continues to attend ngfhe young after they have emerged,
Blackchinned young avoid the parent (dnd any adult) afte; the initial

‘

emergence; the Blackchinned youngster that enters its parents' mouth

for the second time never again emerges jatact from that or any other
k\\\ body opening. -

-

Parental behavior is perhaps the dominant. theme in the social

.

) insects, i.e., it is parental beha&ior that makes the social insects @
"social"”, Asocial {orms display virtually no parental behavior; like
]

the sea turtle deséribed earlier, they do little more thaA\lay their
- , . " #
.eéggs in sites where the liklihood of survival of the young is enhanced,

‘'

if ever so slightly., Such sites include proximity to a food source, or

‘protéctiggyffom the elements or from likely predators, ot combinations

«
thereof, The construction of an egg case, such as is characteristic of

many asocial species, might be considered a step in the evolution of.

3

parental behavior. A more advanced form of paren’al behavior is illus-
trated by the digger wasp which laysnitsuegg in a protective nest- and
provides it with a sufficient quantity of food to carT& it:thrgugh'the

larval stages. Mass provisidning (laying in a food store at the time

the egg fg lg!h) is characteristic of some of the more primiﬁ;vel social

-,

and solitary insects, such és caipenter bees, leaf—cutting‘bees) sting- ”\"
., - ( 0 :

76'. . . .




less bees, potter-was%?, and the like (Frost, 1942),

The more truly social inéects, such as honeybees, ants and termites
Ay ‘ -

practice progressive provisf&\g of young. Here, parental behavior

is very elaborate and is ih fact carried out primarily by the older

v

sisters rather than by the mother. In the honeybees, for example, the
‘queen lays'thq/gggs but(the éonstruction of the nést and tending of the
eggs and larvae ;s the job of sterile female workers who are in fact
<j/ sisters of the offspring. An excellent description of the’workings of
a honeybee colony, indeed of the evolution of social behavior in bees’ in
" general, is provided by Michene; (1974). (An even broader look at
insect societiles and the social insects is available in a recent book
by Wilson, l%?ﬁ.) s : ’
) .
2, Young-Pérent Bonds. We have alr%ady discussed at length the

establishmeht of young-to-parent bonds (see Imprinting and Aseﬁiiative

Learning, ges 41-60), so a repetition here is unnecessary. It should

be sufficient to recall ihat the young-to-parent bond is generally formed
later- than tié\parént-to—yeung bond, and the signals designed to elicit

.’ parental behavioy are unique to care soliciting behaviors.

®

[N
4

3. Mating-Pair Bonds. While bonds between adults of the same sex .

are certainly common in many species, bonds between breeding males and

females are as extensive, perhaps even more,so, as parental bonds. . If

* * .

parental behavior can be said to be indigenous to social behavior, ' -

. & 5

mating behavior is even more pervasive. All social species have at least -

.elements of parental behavior in their repertoire, but all sexually

y
reproducing species, whether social or not, must mate, It should be
. \4’

noted that I do not consider the act of mating to be the sine qua non.bf

‘ ‘ 77
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sociality, although in socIEiASpecies mating can be quite'an laborate
social affair. In sexually reproducing asocial species, only {minimal
(if at all) bonds 4re established in the mating pair.” Sea chin sperm .

are released into the water and their union with an egg is almost (but

not quite) fortuitous; the brief mating union of a male and female

—

,Zi” housefly cannot be considered much of a social interaction, even though

-

by barest definition it actuaily is. .
TheEF does not seem to be any direct relationship between degree of
. sociality exhibited by a species and the complexity or persistence off

" mating-pair bonds, Instead, a wide 3griety of arrangements, from casual
* s
and promiscuous liaisons to lifelong mateships are observed; however, ,
. . ha s 7
some generalizations across niche groupings may be possible, if not .

. . . \
really useful! For example, in those species that establis

§

-such as the Ugédda‘ kob ( Adenota kob )J an African anbelope,

liaisons between es and f?males are svery-brief indeed: males
establish themselves -on ‘small breeding territories from which other

z . .
breeding males are excluded; femdles enter the territory and are mated
. ~ L : .
after a_briéf courtship routine, Thereafter, she leaves the territory
. B % ¢ .
and the malé is ready for the next visitor (Buechner, 1971). °~ Equally

promiscuous short-térm liaisggs are observed in a number of.ground-. %
s K .

. —— i n
~ N

“living, grazing formﬁféhgﬂ as bufgglo ( Bison bBison ), turkeys

(Meleagris gallopavo},‘impala ( Aepyceros melampus ) and the like ™

‘

where large mixed-sex groups are the rule.

5

« L0 Thosg’ﬁzrbivorous species that are orgapized in unisexual groups for

. .

much of the xear‘also‘exhibit fairiy casual mating-pair bonds. For

- . i .0
example, throughout much of the year adult male Red deer (Ceryus elaphus)

' afe loosely.organized in groups apart from the adult-female-plus-juveniles- -




' 6
¢ - ' .

.

~

invade the female herds and establish "harems'" for themselves if at all
] *

possible. 1Males vigorously competé for f es.to be included in their™

. VN
harems; attempts to maintain exclusive rights over their
i

harems are not
o
always completely successful,

\

-

male than on mutual choice%?y each pa

rtner. Elephants (Loxodonta africané)

7

and-infants kerds (Darling, 1938). During the breeding seasgp, the males

*

Thus pair bonding in Red déer is moderately

casual and seems to rest more heavily on the fighting abilities‘gfygheﬁff?

4

»
.3 .
also often organize themse16§§ into.adult-female-plus-juveniles-and-
hod :

Lo . ’
— infants herds, with adult males wandering separately as loners or in

loosely organized‘ggoﬁps.' At various times, an adult maTe will join the
)

. .

female herd for a stay of a few days or weeks, during which time he will

. \ :. - - ’»{
. mate with whichever females happen to come into heat; indications: are
f A ‘ .

o

-wa

that a male joins theffemalq:young herd only when one of tﬁé"fémziés is

coming into heat, but some males have been observed to stay with the ** 3

females for quite \extended periods of time. B ‘

+ Mating-pair bOnds are considerably more stable in”quéies that

-

establish’territories, if only because the opportunities Eer casual

L
i

-

N

liaisons are significantly decreased by the active defense of geographic

boundaries. In fur séals, for Qkample, méles haul out on the beaches

. :vagy{z.‘db‘:"qvu L
. AY

early in the breeding season and, with much squabbling, estab¥ish terri-

tories which they.retain throughout the breeding season., Females join
. ; .
‘
them in a week or two later, and there is there is,;he%usual fierce
¢ “ ‘. - L3
.squabblimg among malées
- - 1

% each attempts to corner as many femaleg as’
i possible in his terf;

As in the Red deer, males

attempt to exercise exclusive ri er their harems but transgreSsions
: {

_are not uacommon (especially among the y%unger, less experienced males

who are forcad to establish more vulnefable t;ggéiifiés on the edge of
. | 79
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= the breeding beaches and are thereby subjected to ngfﬁésment from other

.

. younger but less successful adul®\ males).

More classic mating-pair bondbk are characteristic of many of the //-
L4

4

L_ perching songbirds, as exemplified Ey song sparrows (Nice, 1964)., At
) ©s

the beginning of the breeding season, a male establishes a well defined
LT ‘ 4

geographic territory within which ha meets all conspecific intruders.

.

If the{ intruder is not a receptive female, he attacks it and drives if

\ L
off; if the'intruder proves by appropriate signals to be a receptive

3

female, mutual courtship ensues and a mating-pair bond is established.
- ' e * N
. The pair bond will generally remain intact throughout that breeding

season or at least until the ensuing brood is fledged. Bpth the male
v
’ ¢ /0 ‘
o ae - and the female cooperate in the various chores associated with rearing

‘the brood, such as feeding the young, maintaining the nest, and defending

the territory from intruders. Since the territorigs are exclusive, i.e.,
.. ¥ . ,

there is little liklihood of encountering a non-aggnistic strange con-

specific i he territory, these birds are not burdened with‘elaborate
discriminative or integratixe.capabilities: they tend to exhibit rather
stereotyped behaviors based on simple "sigp stimuli'' signals. They are

easily fooled by readjily mimicked signdls, which makes them especially

vulnerable to nest parasitism by species such as cowbirds and cuckoos. ©
y .

.

.

Following the ‘iditdal courtshiﬁ that establishes the mating pair, post< )
owing :

copulatory ‘and nest-greeting ceremonies are fairly simple.

.
L

Marine birds also tend to be characterized by.matingZpair bonds, but
’717
«

the.differences between them and the song birds are marked. For one

v . . . .
. thing, since space-available for nesting seems to be at a premium,
[y ! . . . -
territories are. often confined only to the nést and its immediate yici-
., . 5. . P .
5 nity. Hence, nesting pairs are in continual and fairly close contact
» . ' 0 ~ 8 .
’ /
ERIC | | T O
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péirs, who will lay their first eggs the following year; the paii)wili
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‘

).y

~ N s

-

with others and so capabilities for fndividual recognition must be igh.
This also means that post-copulatory and nest-relief ceremonies must be

virtuaily as elaborate as pre-copulatory cpurtships, if only ‘to enhance

1
the retention of the characteristics of the appropriate partner. How
& P

elaborate the bond-establishing ceremonies are in Laysan albatrosses

-

( Diomedia immutabalis ) is described by Fisher (1968). Juveniles,

~ .

two or three years old,®engage in éfoup courtship 'dances' during -the

latter half of the breeding season; any and alihseem invited to }artici—
, ' . LI
pate., By four or five years of age, individuals are concentrating more

on paired courtship dances rather than group dances, and by five or six

years of age the courtship dances are exclusively between now-established
- » ' 4

v

- 4
remain intact throughout the lifetimes of the birds. Thus, courtship

A

activities 1eading tO‘evenﬁual Pairings start well before actual breeding
occurs, and matiné’is for 1life. There is evidence also that mating

pairs of mallard dhcks are established inthe fali, although the actual

A

nesting and mating does not occur until the following spring,
Permanent lifetime, or at least 1ong-1ésting highly stable one-to-one

mating pair bonds are not altogether too common in the animal world, but »

there -are aifpir number of species that exhibit sucéb ait and “it may

Pa

actually bg.more widespread than we realize. In ddition to the alba-

3 '

trosses described above, other marine and shore birdg-(e.g.,/geese) might | |.
mate for life, and the same has béen reported in fexes (fam. Canidae).

Recently, Reese (1975) suggested that long-term stable bonds may be

.
-

characteristic of some of the species of butterfly fish (Chaetodon spp.)
. /\, v

More commonly obsef%ed, however, are quite stable bonds involving a male

-

and a few, but not many, femaleéqoperating as a famil}Lgroup;'bhis type

»

: .8

B - ’




y " - . ’
@ o F . . % 3?
g . - ) .
i lA‘ “ .3
- . ] )/"/‘\P 70
. P
. %
. of, arrgmgement is frequently opserved in large carnivores, such as lions

- a

i rd 3
(Felis leo) and wolves (Canis lupus), but is also observed in other

species as well (e.g., Hamadrayas baboons, Papio hamadryas). -

Mention must be made of temporary consort relationships eqtablfshed~ -
71 between a male and ; female, usuallyacentered‘grounq the peFiod of "
heightened sexual receptivity of the female! D:Vore ind Washburn (1964) *
have repeate@ly/observed_shorfiterm Eonsort'relationships among Anubis
. R bqpoons; Which are otherwise somewhat promiscuous, and the same may be .

‘observed \n mixed-sex herds of cattle (Bos taurus) and buffalo (Bison —

*

L -3 N
bison ). In a temporary consort relationship, the pair remai

in the proximate vicinity of each other and withdraw;somewhaébfrom the

- *
-

remainder of the ga:up. GOften, the mg}e shields his consort from others,
: male and female alike. The consort relationship dissipates when the
o - .
female is no longer sexually receptive, wliich may be in a matter of a very

.
?

few days. -

s

In summaryy then, while parent-young and young-parent bonds are

- . > . ¢ . L] .
almost diagnostic for socidl species, mating-pair bonds are not; they run

"4

the gamut fromefleeting b;iéf lijaisons characteristic of asocial species:

to moderately stable but fixed-térm bonds to long-term or even permanent

s

. one-to-one bonds. | About all that can be said as a generalization is that

- . Vs

if-the mating-pair|bond is more than a brief encounter, then we are

dealing with a social pecies,

- 4, "Monosexual Pair Bonds. Bonds between adult members of the same
8 o B N ) %
sex are not uncommon throughout™the animal kindgom, buf the basis’ for

- .

- N q

- 7 .
such non-mating 'friendship' bonds is not always understood. Among

. o 4
various primate groups, there have been repeated observations of certain

>

_individuals of either sex sHowing<much greater affinities for each other .

1

O ‘ ) ( N ‘ ' 82 ‘ ‘ ‘& -
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L] *

~ than for otheramembera of the group. Watts anq.Stokes (1971) describe a

related situation in turkeys on the Weller Wildlife refuge in Oaklahoma.

Here, groups of two or three males cooperate in maintaining and guarding

s

- N x>
. -a harem of females within a territory; however, only one of the males

[N R - A

ever mates with the females, Jand the supernumery males seemto function

- <

primarily as a back-up reserve. -

s

We have already mentioned above the all-male group .arrangements of s
» ’ - ’ i - - y '
Red deer outside of the breeding season, and of elephants both in and
‘?'.
out of whatever breeding season there is, Such groups of sufplus males

are not uncommon in harem-establishing species: there simply Sre more

males than are needed to maintain the species. Southwick suggests (1972).,

2 \‘\
that the exclps}on,of nales from the bréeding c?gg;y may be related to ,) )

the availability of resources: in'the region of Jodhpur, India} at the
edge of the great Rajasthan desert, Where conditions are sparse, the
- " L .
Hanaumon langur (Presbytis entellis) group consists of a single male and L, 4
) e ,a/ . . K . .

a coterie of females, juveniles and infants;‘ail other adult males are

relégatéd to loosely orgaﬁized all-male troops living elsewhere, with

I3

only occasional interactions between the, all-male 2nd the breeding troops .
| 1 , |

' ‘ Nt - » { A
kMohnot, 1971). Some surplus males move about as lomers, but little i§/>

~

known about them since they wander extensively and are difficult to study.
w S

In gontrast, in the more Jush regY¥ons of South India, the same species
N 1{‘ —¢ LY -

' exhibits multi-male mixed specjies groups; al%;male troops are non-existent.

-

Uiffefences~in the stréngths of social bonds within unisexual groups

o [ —— e ] .
. is well degz;i§ed by Dagiing (193%?. During the breeding season, the all- % g
g ” ‘lmalg hérd'invades and ﬁermeafes the fémaleiyoung herd making in effect Qi E‘
an ov!%alllmixed—sex group. - However, if zne;were to suddenly staftle the |
. / . .- . .
AU /herd,ﬂthe female-young group.runs off;aﬁka unit while the males scatter

%
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in all directions. Apparently, the female~young herd maintains its - ¢

, ’ Q
integrity as a ‘group despite the invasion of the males, while the male

7

‘ group has little-real internal integrity.

) o : L,

5. Juvenile Peer Bonds, Peer bonds are egpecially prevalenc among

’

‘juvemiles of roughly equal ages. Amo& the mammals, pre-weaning sibling

peer bonds are evidenced in those species that produce litters of young, - i

but whefe young are produced slngly,élhen peer bonds tend to be most
) ‘ . A

firmly established after weaning. Juvenile peéer bonds and peer groups
1] N . *
are much characterized by play activity, especially ifi those species
2 |

(such as the various primates) where play is prominent and well recog-

nized.DeSE;e noted (e;g., 1961) that peer bonds established by juvenile
\

Anubis baboons are fcrmed during the maturation period and determine the.

relationships amohg the subsequépt adults, we have observed—the same'in

»
gactle, and suspect.chac such, is the case among many social species tba&l\
' B ! ,
live in relatively closed groups{i.e., where movement of individuals’

. - . N

from group to group is, somewhat limited). K ° ‘
?

/4

Group Bonds - "~ '

rt
1. Individual to Group, In many social species, individuals not

only form long and short term a330c1acions with other individuals, but

they form associaCions (or identify) with the group aA well In facc, a

4

social group, such as a troop of baboons or a herd of elepnancs exists as
e . 3

a complex of interwoven bonds between and among indivfabalsw and chere are
' . i . K

hierarchies of bonds ranging: from the very intimate parent—young bond.tov

/s . .
the much more loosely defined idenEity with the group.
That identification withAa group is real is evidenced in several

L

ways. We have describedl}he}cohesfvenESs of the female-young Red deer

é? ..
o &'

o.
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o . . “ *
group as contrasted to‘thq looseness of the male group. In a similar

» . ! .

vein, there are many descriptions of "outsiders' being treated severely

by members of establisheéjgroups\of primates, sheep, chickens and turkeys: .

- ; P

the outsider, or outcasQ, must grgﬁgiiiz'and'carefully insinuate jitself

into the group before $c te acceptéd as a group member, an incast.
. ' - . . .
Southwicl {1972) reports that” in Rhesus monkeys, outsider adult males:

-~ .

are practically never, if ever, acdepted into an estabiished group.

Adult females have only a slightly greater chance oflpeing accepted and .§

’

juveniles scil}/grea;er, but infants are invariablv' readily accepted and

o

adopted by one of the group members.

N

Among the highly social insects, outsiders are_simply not toleratpd

N

all. The honeybee that-inadvertently\enters th'e wrong hive usually

- - hd
-

does not live to fepeat the error. Apparently, members pfjthe'same'group

recognize each Qgher on the basis of a' common chemiéaf label peculiar

-t . . .

R . b -
. only to that hive: anyone with a different or the wrong label is imme-

diately killed. Parasitic species, such as wax moths, are able to mimic .
- ) .

the chemical label- and thereby freely enter (and spbsequentlf/;:sf?éy)'

the‘hive. ' g

N~ /(
‘

2. Group to Group. There are a number of studies reporting on

- . ) i
.

group-group relationships specially among ;heaprimates.‘ Carpentér's

early 1934 study of/ﬁo ler, kAlouatta palliata)provided a template .

{ R Ll
for later studies o between-grﬁ)p interactions in primates.

He found that the Howlers wfre organized into cohesive.groups, with each

»

group opiating in a reasonably well defined geograp}lic area. When two

aQ}g}ning groups found themselves near'each bther at a border area, the
- 4.. ] Y * :
males of each group would '"threaten" the members of the other group. by

means ‘of raucous’ howling.

)

Thus, territorial defense was a cooperative
N .85 0

.
° -

— 3
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group effort,

. <

' N ‘ J 4 . .
Essentially similar scenes have been reported in other primate specles

N » M . ,

: rd . s .
by many other workers, except that group to group 1nteractlons are not

Devore ‘and Hall, 1965 Hall and Devore,1965) .
necessarilx hostile. DeVore (see/ noted thet on a number of occaslons,
b4 .

i N ¥ .
neighboring troops of Anubis baboons would come~togefher and intermingle

v L A
peacefully for a few days before gbing off on their separate ways. Similar \u

—

¢

observations have been reported for troops of Rhesus monkeys on Cayo

—_—

Santiago Island off Puerto Rico and in Black-faced vervets (Ceropithecus
- ]

aethiops ) in East ‘Africa. Juveniles frequently take especial advantage

of such peaceful interminglings by coalescing play gxoups so that what.
’ Py -

appears to be a grand time i%be all. 7 %.
oo . .
. .

Not all such group meetings are sq peaceful,’ Altpough sometimes the

Rhesus troops on Cayo Santlago peacefully 1nterm1ngle when thq;r paths

a
¢

Cross, more often than not c®Ptain groups tend to avoid others’'sp that,
- ¢ ’ 1]

their paths do not cross.” The sevaral distinct troops on Cayo%Santiago
‘ o ’- - o
have overlappihg home ranges and seem.to be arranged in a hierarchial

. - -

H
order much like that reported for individuals (see Section IF, Hierarchies,
" - k)

. . —
pages 86-104). Thus, troop, A and all its members aré dominané‘over troop °

. ” . , . .
B and all its members, and so on through’ troops &, D, E, and F, 1In the

A‘rings dnd at the food hoppers;-membefs of troop C,

' Id ‘ i

0

ot hesitate to displace members of troops D, E, or F, oL

i . PR
but readlly y:Leld to thelr Counterp’arts in troops A or B éxof‘ 1965 @
£ a - A
Issakian, personal COmmunlcatlon) In a more open situation yhere much
more space is availsble, the ome ranges of the several troops would not 4.
. : Al / .

\ =
be likely to overlap extensively and so. a hierarchial arrangement St .trooms

would@be less evident, if it exists at all in(the natural state. .
‘ ’ -~
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3. Interspecific Gfoups. There are a number df'reports of inter-~

specific associations but little real evidence that the ihteractions .

- - »

between the different species are truly social. CGatrle egrets (Bubul-
N cus ihis ) are often £ound'aroupd, and are tolerated By, various large

‘herbivores: they apparently thriwve on the insects stixged up by the

»

graéing'activities of the larger animals. While such a relationship ds

» . - ¥
. directly beneficial to the egret, it confers gt best only peripheral and
4

only incidental, if any, benefir to the herbivore (in terms of perhaps

.reducing the insect load’ on these animals). More obvious mutual benefits

e

. are apoarent in other interspecific relationships, such as that betweeh .

. v
the water buffalo ( Svncerus caffer . ) and the buffalo weaver

. ) I . : M \
( Bulbalornis albirostris ), Here, the little bird is well tolerated by - e@y
‘ /
4 Y
. s

-« ‘ . .
the massive buffalo: it.searches for and eats various insects and
- . . ' . o K
insecgf{arvae on the body of its ‘host; the weaver bird gets a meal’and - 'y

A .
the buffalo is relieved of spm? of its ectoparasitic burden. Some inter-
. ~ N

specific signalling must be involbed, gince the buffalo does not permit .
M *

-
[

just any old bird species to feed off its body, particularly around ,such

delicate areas as its eyes, nostrils and lips. . . .

Somewhat looser interspecific relationships are frequently observed
L3 . . o N » -

in ‘species whose geographic niches overlap somewhat and who do not, present

i a

a’ threat to each other or at least are not in major cqompetition with each
- Y- . .- . ’ .

=~ ’

H

other, Thus, baboon troops in Africa gften'graze side by side with impala |
. [

' or gazelle herds, and mixed herds of .various herbivore species are not

uﬁcommoﬁ}: In the fall“and'winter months, huge mixed-species flocks of

birds, chiefly starlings (Sturnus vuléaris), grackles (Cassidix mexicanus)

- . .

and redwing blackbirds ( Agelabus phoenggeus ) | numbéring-perhdps in
. , X

the millions uf individugls_can be obsgggig/fﬁbgsniﬁg every evening to
- 4 . - l .

s & o

\). ’ ’.'.a.“ ' 98 > . ..‘ | ) .
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‘their roqsts in Eh? coastal marBhes of the Northeastern United States..

: . / :
Indications are that in most or all of the commonly Bgsgrved mixed~ .
. . B ’ N

species groups, some rudimentary interspecific commynication may be

possible: at the very least, they seem reSponsivé to each other's alarm
N .

' ’ Y 5 .
signals and thereby derive benefit from group associations. Indeed, such

" interspecific associitions might prove to be a most effective_strateéy

: . . , . * . \ . . .
. in a well defined and prominent geogrgkhic location. It ‘approaches muctt

in defense against predators, since not only can a group caﬁitalize upon
) ) .
anotheg species' often unique perceptual talents, but many more predator

detectors are called into play without the direct expense of increased

=~ &

intraspecific competition. Thus a group of 50 baboons associated with 50

. s ' 5
gazelles. wquld likely be under less internal stress and suffer less out-

>

side threat than a g}oup of 100 babodﬁs dperatiﬁg.alone. The cBnéept

L)

that spzyies associations might be more benefidial to one species, in

that the osher species may be more accgptable to a predator, necessitates

)
N ¥

a reciprocal bemefit (perhaps with a differept predator species) if the

association is to be sustained. \;
: <

T A more'intimate inferspecifié r%%ationéhip is evident hetween %leaner
& ‘
fish.of various species and the fish they groom. Typically, a cleaner
' v * . .
wrasse ( Labroides s#p. ) is Brightly colored and establishes ¥tself

-~

.
~

larger fish that enter its' "territoty" and after apprdpriate stimulatiof
- \ : . » @

that inducys the larger fish to'"standflfor "grdoming"; "gfazas" on the

a

L4 » /

.body surface of the larger fish whiph,'incidently, postures aczérdingly'

" which maximizes the coverage and effectiveness pf the cleaner's operations

SN

(Losey: pefsonal communicationj. There are indicationthhat‘cleaners even

\

build up a clientelle of fish that repgétedl& and periodically return tp

.the same station for grooming, and the analogue to our local ‘hairdresser
B . . ?’ v - v M . "

- . .. .88 .
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shap is not so far fetched (Losey, 1975). S e
\
That such interspecific assoc1atibns border on sociality cannot be

diSputed. Cattainly, many of the crfteria for soc1a11ty are met’: coope{;—-
tion, mutial advantage, adaptiveness, at least a minimal degree of commu- -

nication.. What is lacking is any evidence for the establishment of specific
. P X
. S
bonds between indiyiduals, which therefoge eliminates the possibility of

forming cohesive social groups thag in turn enhance the'surviva;'proba—

bilities of the progeny. I prefer instead to consider such inter-specific

interdependencies (and there are many examples of symbiotiC:relationships o .

between species)’as quasi-social jrather than ttruly social relationships.

. B ' .
Quasi-social relationships contaipn some or evéh\many of the elements of

. ) .
truly &ocial relationships but they lack one/}ﬂportant element: the

direct enhancgmgnglof progeny sufvival by means of parental behaviors ,

)

&' “and, (usually) parent-young bonds. . . \1 ’
’ T ¢ ’ ) ) . ;' ‘ ’
+ ** Interspecific S%cialization: A Spegiﬁ} Case o
: R

-

Are there, then, any e§amples of true socializations between members
" . . a

of different species? I believe the answer is "yes, but . . ." Yes, but.

- \ they ge.ner'oc.cur only in particularly coptrivei).aboratory situations
v P . . -

. L b

- or they spmetimes idadvertantly (of even déliberately) occur with our ;S e

domestic animals. The orphaned lamb that is\adbpted by the farmer and .t
. . LN :
thereby becomes human imprinted may be an example of an interspecific

o~
]

socialization." Laboratory manipulaéions, such as occur .in imprintting N

N

experlménts, also yield examples of true 1nterspecific socializaQ1ons

-

'The bonds in these casessare necessarily weak unless Ehe COmmunication i .,(TAy///

-

link between the imprinted animal and its adopted parent specie§ is

.

. § <
brpadened beyond%the mere basic édssentials. ’ .
3 ’ . . ’ !
4 .o v v . e L. - ‘ hd ~ !
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To illustrate thé®above points, let me offer some basically anecdotal

evidence; hard, nonJ!hecdctal evidence is not yet available. In the

‘i .
course of working with any of a number ‘of animal species, including

respecially cows, cHickens, turkeys and Japanese’quail, one fact emerges
the relationships betwéen the study animals and

' J'ﬁ -
their human handlers is strictly along interSpecific lines, with the

A
especially clearly:

»

human spécies generally domindht .

L
Most ‘of the animals-are somewhat wary

in the presence of humang and maintain a coﬁﬁprtable distance between -

themselves and nearhy people.

h)

s

‘

Some individuals may become’ "pets

and,

-

by the process of familiarization reinforceg by rewards and reinforce-

ments, thereby maintain significantly lesser distances between themselves

g [
and humans-

care-soliciting behavior.

‘much of their human-~oriented behaviors take the form of

An_ occasional\ot

r individualnmay, under

0

certain circumstances éhs whe. its young are threatened) attack~neayby -

1
humans; such attacks are generally part of its anti-preddtor repertoire.

The relationship of one species dominant over another Qersists thrcughoutw

MPA very different picture emerges in the few instances where we have
2z ) ’ ' ¢
reared human—imprinted turkeys thgt were’ permitted to attain higher domi-

nance-rank ¢ This is rather

in the turkey~human relationship.
V .

‘difficult to accomplish since “it is very edsy for us to dominate
*, k '
kS \ »

key, let alone a human—iﬁbrinted turkeyy, by ignoring its various agonistic

tury

signals and simply over&he;ming\it. Howevgr, with diljgent care to insure

- . ". ‘o
»that its signals were not ignorfd, the desireg\ goal?was attaizes,and~we

13

. / . ' . ,
~were able to compare@the behaviors of dominant turkeys to the more com-
¢ ‘g%‘*’ ¢

-

. monly available subordinate (with rgespect to hu@ans)'hnhan-amﬁrintea

tugkeys {Qgoid more dominant turkefs, but’the dominant human-imprinted
) ' ' ; .
ttrkeys ‘showed no hesitation in approaching humans whenever the occasion

N . . " . ' -

.‘ ' ‘ l &.,. .

’ o .

-

L]




B v S

79

\a -

““warrantéd, just as "omfﬁéﬁtwfﬁ¥iey¥imﬁ;iﬁféa"ﬁufké§éwdb“hdt avoid sub- *

Py b3

ordinates. When approéched Sy a domiﬁant humén-impfinted turkey, our®
rgle was té get ;ut of ¥he Qay; if we did not move fast genough, the tur-
key would emit threat signélé or occasional pecki.to help ds on our way.
On Joneg dceasion we slipged: in'ggtsing out of thé turkey's way,, it

inadvertantly got kicked; dominance wadt immediately reversed and it took
7 ? -

especial effort to we-reverse the dominance. Thus, we were clearly treated
t >

~\ as anotber turkey, so'lang as we played the game according to turkey
. , _
rules, and were thereby able to enter into the social system as equals:
A :

~ v -
n

Y . . .
true interspecific sociality. . - )

iba

W

-’ L

< ’
- Disruptign of Socitl Bonds . . |
4 v : . |

- B

* By now it should be obvious that social bonds are not ‘inherently

‘- . .
permanent, an;§fyat4some bonds age more readily disrupted than others.

~ "

Let us look first at some disruptiohs that are so cormonplace as to be . -

predicéable and expected, and then at some of the factors leading to ' S

v M -t ‘ \ .
, + temporary or permanent disruptions of social bonds/ & AL

¥ . - < ' ,
Types ‘of Disruptions * .

¥
3

1. Substitution Breaks, The substitution of one partner for anyther,

for whatever reason, is so commonplace as to warrant little attention.

.. .
. Such .substitutions occur rdutinely in adult and juvenile peer bonds and,

] . 3
.

in many species, in mating-pair bonds. The routinégess with which such

Q

) ' . ~ ' *
; substitutions occur testifies to the ephemeral nature of many\%ocial 'qk

¢
p bonds; little motre is involved than simple associative learning acquisition,
. ‘ 2 - .

retention and  extinction.

-

Aruitoxt provided by Eic:
.
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T 2. " Seasonal Breaks., In at least some long~term stable mating-pair

& .
pond'associations, the bond seems to be dissipated, at least temporarily,

A .
during the non-breeding season. In permanently mated pairs of albatrossés,
] N

] N - ™~ -
males return to the nesting sites at theﬂbeg%nning of the breeding season, ',

. ~ ~allo

a week or two earlier than the females; they also leave the nesting |

area separately at the end of the breeding season., Since albatrossee
[ '3 ) xn ‘ n
observed at sea tend sto be loners, the evidence seems to point to the
—’9 K ’ ! ’ .
fact that the pair bond 1s not sustained outside of the breeding season,

and thus the bonfl is disrupted annually. ,
Little is known about other,sgecies that might possibly establish

long-term mating pair bonds but do not stay together %ééyyear (e.gy-

other marine birfls, some of thé song birds) because repeated observations

-

s.at sea or in huge‘winter flock aggregations are extremely

-

“of in31v1

make. ¢

- Y
3. Parent-Young Breaks. Bonds between’ parents#and young, so firmly

established and so ﬁqch the foundation of social behébior, normaliy wane
\e , < N . :
or are p?rmanently disrupted in due ©burse. In most species the break '

décurs graduall} as the young deéelqp ard is completed by the time
. £

_the young reach maturity; the newly mature individuals lose all contact

o

with their ents as they assume roles that call for the establishment

-

¢ " - .
——of new social relationships. _Permanent breaks are especially characteris-

/s

tic of those situations where geographic |[despersion is the raule: young

adults dove out to new areas or force th ir parents to move out, such as’
. / B » *
is typefied in wild rats (Rattus norvegicus). However, in groups that
- ’ .
maintain territorial or home rafge cohesiveness over time ¥such as wolyes
% o .

- 4 ®
or elephants) so that several generations may be represented in the group

at any one time, parent-young bonds might'possibly persist throughoé% the/

. 92 . X

L f -
f .
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lifetﬁmes of the individuals 1nvg1ved Such may be the basis‘of organiza-

tion qg'female-young elephant or deer herds. The persistent bond is -of, ~ .

‘ Voo T
- &
coursagnpt anywhere near as tight_as when the youngster was still an in ant,

b

but some fraces of parental protection COntldue to show in the form of .
deference™ go lead animals (who, in the case of deer-?nd elephants, tend
rd

‘ L
to be the plder females). .

P L 4
- 'yl . ! - . ,
i An ing&iéce of the féMnant of parengal behavior was brought home to\ .
. " (4 $
i me a few years agq,son a s@ggtg_the,i&ee ranging rhesus colonies on \
5 g;"g» sdeg ¥ \
Cayo Santlago Islaqd of& ) coast Qf*Puerto Rico. A group of us were ‘\
t i

1tt1ug on‘the g&ﬁbnd d1scuss1ng one‘ﬁibthe troops that had 301ned us \

" ‘and &eaekslttrng all around us. We w0uld occasionally toss food pellets \ .
. \‘ y ) M

to thésbﬁsop to. Wabch the 1ntera¢t{ons among troop members, Closest to

- v

us was the don;%apt male, who ;as‘Backed up by other adult males and a few ‘
- older Juvenlles:.ugehlnd the‘malesawere femaleg and younger juven;lfsﬁ “ .
\furtherestvfrgﬁ us were ;ge'femaLes with infants and a few nonldeséript E .
. lpw—ranking oldyanimalfi:-Everythihg seemed quite peaceful until one of !

us accidently made a ha%d movemené that was reatted to as a threat by

the domlnant maIe, whodssued ah alarm bark and eaped back. All the }'M N
others immedlately re;;onded in th;}same fashlo‘ and there was a general ) ”:

N

and confused scurrxvaway'frog us. One individnal however;‘was different:\
T ' |

an old low—rankingfﬁemale from the periphefy ran fowards us with threaten-

ing gestures. In-a very short time thefexcitement subsided and the monkeys

!.{ i ! ' o

'0

resumed their pre-threat places: the hales{came to- the forefront and thel

PR T -
old femalg returned to the periphery. We wére not too surprised ‘to dis~-

cover from our\host that the-old female that threﬁtened us while the .
hl . . - . “ ‘\ ‘
#ominant male and all the others were retreating wasain fact the mother
. 4 of T : -~
» . %' W . v . ‘
. yof the dominant 4nale, " . . .
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Factors Lead{ng To Disruptions;hsw

A

Disruptions of social bonds may be traced to any one of several key

\ N

-, : . . ) o
factosp. Competition for available resources seemsito be one of them and

\ -

.

is perhaps the basis of the break between the parent and its yoqu. As

_ 'the older youngster is replaced by a younger sibling, the benefits it

-

derives from the parent become increasingly more difficult to come by ant

»
-

the’indiVLdual is eventually forced out COmpIetely . In wild rats and in
maqz other species, combetit16n~for available Feéources forces continual
branching out of' the group: newer individuals simply move out. ' When,
éhere is no longer any plaCQ‘tq_mngth,“QI when moving out becomes
iﬁcféasingly difficult;‘then wéaker individuals' (newer or older) are
for;ediout. These emigrapion moves Aecessitate the disruptions of oid

social bonds and the est&blishment of new ones. Obhef more regular sea-

form or retain mating-pair boﬁds. The parent ‘bird undergoes changgsyin

. .
? " '

* "/ .
endocrinological alapce as the young mature, and such changes lead to

»
«

the dissipatién of parentai behavior and the parent-young bond. Thus

physiological stat governszﬁsﬁpbnsiveness to environmental st;muli{ in

94
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. YI%. STRUCTURES OF SOCIAL GROUPS
t T .

- ( to- R > . . . . - 3.
s &@, 2 Having considered sociality in generak and examined its basic unit,

Ad ™ ~ / . . i N ’ . 0 e
_Q»\%éf the social bond, in terms of its formation, malntenance and disruption’,

\"\ _ - A
‘ we may now turn té, an ‘examination of the Structures of some social groups.
- .

L TR

t As we have already,d;séovered: - many social groups are
/ ' B N .

- {’ . . . , RS
cohesive.entities with social boundaries: members of a group are distinct B

~
-

N i ! .> . ] ) . ) \ ~
from ug?—members and individuals assume distinctive roles which, when C

. Y

pfoﬁerly integrated, make for the proper and smooth functioning of the
Y : . . c .
group, It is perhaps the phenomenon of roles that distinguishes between .
. ; '
a cohesive group and a loose aggregation. =, ' ' , )
| . B} , N R
{ In aggregatiofs consisting of members of asocial species or even

b :

W

those.made OF mémbers’ of soc1a1 spec1es, each 1ndiV1dual plays the same
Rica VN ~ ~ A 5

a w Lt

_role as the others, bonds are not formed, since none derives any particu- .

>

N "!-n«

s "y N ~
- N ow,

<" - lar benef1t from the qthers except perhaps in the most pnumltlve sense

d1scussed earlldr (see pages 22-23). Thus we see 1arge ?eeding aggregations
'. N - LY . -
- ‘~§Q_gocial and adocial species or aggregations around a wateér hole or h

some other concentrated environmental résource, In many senses, the

@

“ ¢

1oosei§ knit all-male elephant or Red d?er“herds or the surplus-male
~ , L ; _

. . ‘ . ] .
troops of Hanuman langurs,represents,mafe an aggregation than a social

‘ .
group. One might say the same apout many incidental or accidenta}
“ . T \
L3 . 1 -
clusters of humans around some nvironmedfal f&ature: subway riders
- ) . ‘ . . J

densely packed in a car during ''rush hour? are probably more of .an aggre-

- gate than a social groyp, % )
N —— “

. 1 * -
This does not mean ‘that there cannot Bé/EEEialjunits withinan '~ . -

aggregation; indeed, ther¢ can: aggregations of tenfponsist of clusters

,:—‘;. ™

o

of social{units as well as clusters of 1nd1viduals. Femlly units, with

"/‘s'»@‘:
«

all the implicit social bondlngs contalned thererg,ﬂgﬁfsimple peef\boﬁds

-
. N % ay .
R . “ . T . - s . .
o L . Ly AT 3 <A e .
. . Y o . & . '
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~

may be represented in our packed subway car or in the aggregation afound

1 ’ ~

. ’ , the water hole. Stijll, the'pverali complex is an aggregation since it e*

P
&

lacks general organization and the definitions of roles that make for

organi on,
A v
T . . ",

— - N

o Family Unit Packs 2 . ‘
. an

' Just as parenéal behavior is fundamental to ggcial behavior, ‘it fol-
a & . - %
lows then that the'family unit is basic to the structure of social groups,

and ;6'it/£é in most' cases. (The exceptions might be those spegies, such

A e T
- @

! ~

aspethe parasitic birdsj ﬁbﬁt have evolved strikingly different ways of »

°

N having their progeny reared.) The¢ family unit consists of a mated pair

B -

and its progeny, or even more simply (and especially in promiscuous -

~ species) a parent (usually femél;) and its young, Let us consider first
. » 4 k) -~ . < R N ‘_ R ‘ .
matedggéﬁr),and their .

\;. Y

the family unit that consists of\Bch parents (a

&

young; later, we shall examine th¢ type of strucﬁures(that stem from-

single parent units. A

Mated pairé that togeéher rear \families ter o Beanstable (at %past: .

throughout that breeding season) and wmore or less territorial. One™or
. . b .

both parents participate in guard%pg the territorial boundaries and the

g&st site, although (as we have seen with the marine birdg)\the\territory y ‘
. - " 3 . L. \L - .

" and the nest site may 'be one and the same. Relationships between the
cooe \ - , e .

iy

: NS “o _ S
parents may be such thar‘tﬂéy have equal.rights and eqqal.responéibilities,“

0 - + so that there is a truly equal partnership, or it may be (and morgrcdmmonj
- . o : ﬁ;‘" R . L N
~ly) thatr the role each plays suppléments rather than ove¥laps .the others'.

/

In either case, th? dominance of one over the other does npt “énter the -0

‘picture since there is {ittlg iT\any competitive yifrteractions between the-
M Y N 4 ’ 0'- '. «

)
2 » pe

, Ewo.,ﬁ§§€%p;heleqs, either or bogh parents dominate the young, since the
. : ; e {;23 . ‘ ) < ( C
- N . ‘ ’:' 'E . . ,- N

s
.
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£

parents control the environmental resources. Needless to say, dominance

v

in most.cases is quite benign.

" Rarely does a faégiy unit exist- totally isolated from other nearby
¢ conspecifics, including other family units, and the reiationships between

family units is essentially that of between equals. Territorial trans-

1

gressions occasionally happen and for the most part are.successfully

repulsed: each unit is dominant in its own territory and subordinate in

- > »

otHers. The integrity of the territory and therefore of the family unit
. -
-is maintained. i g T :
. 2 h

-

While song—bird famﬁly units and tepritories break up at the end of .

. R

the breeding season, someyother family units maintain integrity throughout

\

the year. 1In such cases, the strictly defined and strongly defended terri-

[
s

tories characteristic of seasonal breeders give way to more loosely

defined group home range areas whete two neighboring groups are not likely

to be in the same place at the same time. At the same time, the individual
B

families coalesce into one or a few extended families, or inp at least one

°

casé, (the Hamadryas baboons) form loose aggregates of family units. (In .
the Hamadryas baboons, "troops' consist of a number of "units" and each

~ "unit consists in general of a male, one or th\fémales,’and their young;
r .

3

troops are only .loosely organized, in that units freely join or leave the

troop; each unit enjoys more or less equal status with . all other units.) -
N ‘ . . - - .

Stable year-round family units are exemplified b& wolf.ggcks.ahd

‘

various other carnivores. The pack consists of -one or at most a few family

‘

. - N
lines and may contain two or three .generationg at any one time. Relation-

.

. - s (]
. , ships between individuals is considerably more complex than the simple

song bird  families described above. Here, a dominant male may extend

» “
-

control over other males and several females, who in turn exercise con~

trol over the young. In additjon, the other males and females in the pack
Q : ..

ERIC | 97 ~ -
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(many of whom may be inter-related) may exercise varying degrees of con-
b .

,5;0; over each other so that some sort of hierarchy may‘eﬁerge. In a

group as well defined and cohesive as a pack, specific rbles,‘often

Y / °

gender reﬁgted, are apparent: dominant male, peripheral male, dodiéant

female,  subordinate females, juvenile, and the.ltke. With each'role

comes certain respénsibiljties, such as procurement of food and defense ‘,

against intruders, and the net result:-is a well functioning pack that .is

v

successful in producing healthy progeny.

Hierarchies
' 1

Where mated pairs do not persigt and therefore the réaring 6f the

young. falls to only one parent, most commoniy it is the female the'afsumes‘

-

such a role (but note exteptions discussed previously, cf. page 13).
Attendance to parental duties, however, means some degree of Sacrifice

.in the prosecution of other important duties, such as defense against pre-
S

——————

dators, Thus, female-youné social units are nearly always subsumed in

.

larger groupings where some measure of protection is ayailable from attend-

” .

ant free~roaming males or from the simple expedient of group size. Thus,

-

herds’, flocks, and.troops are characterized by structures built around the
- - & '

basic female-young unit. Again, roles are sharply defined, often gender-

-

related, and different roles may imply responsibilities for different . "

functions: defense, protection of young, leadepship in movements, amrd the

like. With the excéption of mothers feeding young (or at least helping °*

°

the young to find food), for the most part the ‘acquisition of food and :

provender is an individuai'prerogative in herding, flocking, and troop-

-

ing species. ” .
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The general organizational principle of herds, flocks and troops is .

v
.dominance-subordination as expressed in some sort of a hierarchial social

structure. When two conspecific individuals compete for a limited resource
v : . & :

and invoke agonistic behaviors to influence the resolution of the . competi-

tion, one will "win" and th: other will "loseﬁ ("stand-offs" sometimes

< R .

occur buq are not all that common.) .If ‘a second' confrontation bétween the
~ , : , » )
same two individuals occurs, but this time the previous loser defers to
1)

. N\
the previous®winner, then a dominance-subordination relationship has been

established between the two animals. So long as the loser continues to
N2

defer to the winner, further overt conflict is obpviated; simple threats.

replace outright combat, and cach is spared the possibility of grievious,
. \\ ’ . -
perhaps even fatal, bodily harm. Note that the active principle sustaining

* “

the relatiohshig.is subordination rather than dominance: conflict is

L4 '

. .
reduced in intensitys; if not avoided outright, when one deféfs to the .
. - ¢ . . *
other rather than when one attacks the other., When the subordinate indi- -
- .

vidual decides to no longer be subordinate, it must chailenge and vanquish
B »

~

the dominant .who usually does not relinquish the position very reédily: )
‘ £he burden of action rests upon-the shoulders of the sub;rdinate:
) Individuals‘in finite sized defined groups frequently have.dominance—
) P ' ‘
sgbordihacion relgti&gships with all other members of the group, and the

" ~

. . . * ¢ o’
. . relationships can often,be arranged in a hierarchial fashion so that one

»

.
v

K “individual is dominant over akl the others in theé group, another is domi-
nant ove: all except the first, a third is dominant ower all except the ‘ .
B . Q . )

first two, and so forth. More propg}ly put, one individual defers to all
K - > .

~

‘other members of the group, another'defers to all except that one, a third

.defers to, all except those two, and so forth until finally one individual,
v N - e, % . .

the 'dominant, defers to none. Dominange hierarchies have been studied

H
*
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‘extens ive-\y by

his students, after the initial descrlptlon of hierarchies in chltkens by

‘many Tesearchers, chief among Wthh were W. C. Allee and

o
-

Schjelderup—Ebbe (1922).

social structures have been reported in such diverse animal groups as ,
h a

» N
“prijates, cattle, cats, rodents, canaries, tortoises, sunfish, crayfish

.
»

and even wasps,. among others (Schein, 1975). The ptienomenon is indeed

>

widégpread and elemehts have been invoked in descriptions of social struc-

1

' .

tured of innumberable speciés, including humans; phrases such as "rank -

order'" and "peck order' have become well integrated inte our common

parlance, , Other synonyms of dominance hierarchies: include social rank,

social hierarchy, hook-or bunt order (in cattle), butt ordey (in sheep,

. -

and goats), and social order. {

. The -classical picture of a straight-line dominance ﬁierarchy shows
. . I

all members of the group arranged in a perfect row (Figure lO) The most

»

' . \ .

rig. 17. A straight-line .
dominance hierarchv. A—~B~C->D=->E -«

. . o /x‘-
. - ) . / R
dominant anim&l, A (alpha), defers to none; the next in line, B (beta),

Y L t, .
defers only to A; and.so on down the line to E gomegaj, who défers tg‘all.

. El

ot

Triangles,’ wh re A domlnétes
"

than a mere handful of_animals is involved.

0.

. . B, H
L . s
. ' N A .
A “ .0
. - .
Fig. 11. A triangular ’ . .
dominance order, ' * . Lt
\ ) » \ [T
P B—C = .
/ L .
. l % ' -
4 o 1
r
4 D ° A =
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of &ourse can be much more elaborate. Ranks can also be shared, especi- )

. .
3 -

ally'lower ranks (or°at least we, the observer, cannot determine the-

relationship between a pair of animals). Several different hierarchial
’ o .
.+« arrangements are depicted in Figure 12; other arrangements are of course

possible, but the basic dominance subordination principle is not violated.

y
s

The relationship shown in Figure lZ(df represents an arfangement we found

§
4

in laboratory mice:: one indiv;duaiﬁ/A, clearly dominated all the others

) ’ .}" . ¢
but relationships among the others were notoriously peaceful. However,
. o -

.
7

o .
if A were removed, one of the others would immediately’ assume the domi-

nant position and-would tyrdnnize its former peaceful companions just as

r

did its predecessor (Clark and Schein, 1966),

‘ »
9

. ‘; _‘I 3 N b, ,
a.A-»B-»C;D—+E—+F—+G—+H
o4 ] i
u “ ‘; ' . -
* b, A-B-+>C~->D>E->F->G->H:-
A . I Ty
g Fig. 12. Fxamples of .
c. A->B +|8'+ E~F~» ﬁ ° several different
. - dominance orders.
’ d. B < T
C ¥ *
A~ |p ,
. ] £

Factors Determining‘Rank Position

The positien of individuals in the hierarchy of dominance is deter-

mined by a dynamif complex of factors operating when the group first ‘

*
‘ !

comes together and continuing to operate, but perhaps.in a different

balance, as relationships within the group stabilize. Randomly qcéurring

chance.events may be important in conferring temporary advantages or dis-

&> [
.

.

advantages at first meeting but are far less important ,after relationships’

ERIC ) 101 \
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are well established. Let us examing some of the phenomenological fac-~

H o - -
. s tors most commonly associated with.ré k position; detailed studies of .
. IS .

most of these factors -haver beén assem éd'Eogether by- Schein (1975).

1. Seniority. 1In a’stable group with few significant advantages

N

to lose b( accepting subordinate status, rank position is highly corre- ;
lated with seniority. Since recruitment in such stdble groups tends to

s be froﬁ H&rth, as in a closed herd,‘the'senior member of the group is

* \

also.the oldest surviving member of the group. However, in a few }nstances
b fa
.‘I"’ Ll

. whexe we have been able to introduce young outsiders to an otherwise! -
Y . : ) .
closed herd of dairy cowse we found that age Eér se was not as important 0

=N ,
as other factors, thus leaving seniority to stand by itself. The senior

+

®

N 3

animal may have_long passéd its peak of physical cbndition and may in

fact be somewhat decrepid and infirm, but in a closed stable group (such

«d
i ” . N

as in dairy cows) it will retain dominant status until it dies.

" 2, Strength. In a less stable group whére there may be an influx

of outsiders for one reason or another, or where significant advantages
(3 « & . f
accrue to the dominant individual, the facfor of strength is important

- -~
¢ ~ «*

.. in determining the outcome of initial (and to a lesser extent, subsequent)
: _ N

.o Pa .
H ="
interactions. The strength factor includes purely physical features such
» ~ — . e -
z N _ .
as size, weight, state of physiological well being, locomotor abilities,
. .and coordination, to name but a few,- In lower vertebrates, weight and
size are highly correlated with rank but in higher vertebrates the corre-
: T : *
lation.is not always so clearcut. In other words, all things being equal,
C o ¥ - v '
fr . .
! the stronger animal will wim; but all things are usually not equal, ‘
S C Lo
- egpecially in the less stereotyped forms.
c. : ¢
3. Experienge. Experience encompasses the development of fighting
t L) £ i . e ) . .
N ' P . . . » .
skills, abilities and agilfty ‘that stem from repeated exposure to agonistic
; & ’l + 0 < ’ «
N ‘o - " : ” IOQ ‘
. Av : . » -
) 'k k" . . ’
[l{fc* . . ‘
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qituationé; it could also encompass the developgént of evasive -and avoid-

ange patterns that are related to submission rather than dominapce. Win-

N . -
- . . 4 ¢

niﬂg Begets winners and losing begets losers: an animal with an immediate -

' (R4 an . . .
3 ; 4 . ' ‘ ' . A .

® past history‘of winning is likely to win in its next encounter. An old®

. ~
. . @ >

labg%atory.routine that illustrates .this p01nt very well*is to stage a set

\ A . .

- - -

of fxghts between pairs of chickens. In the next set of fights,"winners

the previous set are paired against losers from that set. Almost

invar%ably, those that wor in the first set will win againf By the time
. ) . S 'e

» < X

v . ©
three pr ‘four such "sets" are conducted, the "winnexs' hardly wait to
1]

from

iy .
challenge but/simply gttack, while the '"losers" do  not wait for the

.attack But simply flee. Then, when two "winners" are paired against each
N . s

i L
e

other, eaqg 1mmed;§fely attacks and the level of interaction ds fierce.

On the omher han ff ~two ”losers are pitted against each other; both

7
S - , v

/f/, . . s .
* avoid an% fle —-at “the outset; the first that discovers that the other is

H
! i -
fleelng r?vcrﬁfs dlrectlon and ‘now chases and attacks. With a few care-
‘ ' . \. 2 B
fully staged b?uts, the- once "loser!' can now be converted Anto a/«w1nnéf"

<

\ s

-

. 4, SEX. %As mentloned earlier, males t
. C RN
in many, species. (3 that this rqlationghip is based.as much on |

)
A3

strength (s ;ght, size) as on sex per se: in many speciegﬁ males are

A3

- v
.

larger and ﬁeavier tharn females., Still, on ‘an eqpal weight- size basis,

male chickenF, turkeys and cattle are domlnant over females so there may
L 4

be a:ﬁormonai—behavioral basis to‘the sex distinp ; . On/the other'hand,
r - , 2 v
size, not sex& is. correlated with rank position in crayflsh in Japanese

* »
“ [

f
’

-3 ) . ‘ N .
macaques (‘fachca fuscata)r, sex i3 not related to ﬁfnk position (Eaton,
peronal’ communification). ° - - ‘

Eond N

? . ¥ A\
Some varieties or genetic strains aré wirtually always
* <

-

domirant over thers. 'Among turkey varieties (whichjare’genetic strains),

Aruitoxt provided by Eic:
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Blacks always-dominate Bronzes even though the Bronzes are on the average

heavier and biggdr bitds. In laboratory mice, ‘the C57Bl1 strain developed %

.~

at the Bar Harbor Faboratories is highly pugnacious and quick to attack;

it easily dominates mice of other strains, and in fact often kfils the
" . . Muetler (1960) were ‘ >
sybordinate. Guhl, Craig and/able to develop strains of "winners" and , . '

. .

\ . " "losers" in White Leghorn chickens within only four generations of selec-

tion for‘winning or losing. It is 1nterest1ng to note (Figure 13) that

s
’

* 4 L\l‘]L\ "K‘
* e an . .WI'\V\L") .
Fig: 13. The development
(R} » 1" [ il
. of '"winners' and 'losers
; in chickens. antnl
< ' Srocrl ¥
~ . , /
Sul Un 4 !
line
- . . Py . . . "ot tny
. T )l T Y T - N
. - k3

* . . { - 3 o 3 .

J?nt\ar“’“

©

despite continued selection, he was unable to increase the difference

bqtéeen the two strains beyond the point reached by the fourth or fifth

generation, However, each strain remained significantly different from

AR

each other and from the randomly bred parent stock, Tt (1

.

Just how selection influences the outcome,of agonistic imteractiens

is not altdgether too clear. One woudd suspect that ‘selecting for pugna-~

[

; ciousness and readiness to attack, as apparently is the case in the C57B1
mice, would lead to initfal advantages in epcounters with more docile

strains. Cg%tainly, the one that initiates the attack, the aggressor,
has a momentary advantage which frequently is converted into success.
. ~ - . ' ' ' -
~ - Howevery, initiation by itself is not enough: the aggressor must be pre-
. -4 .

pared to sustain the dgtack if the need arises, C57B1 mice do sustain .
the attack, and encountgrs between two C57Bl mice often end only with the

: ' ha . . :

\)4 ] i 1_04 ! - ’ ]

P . . ]
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death of .one’ of them. Similarly, Game cocks,. which are heavily selected

for cbmbati&e abilities, fight to the death. Siegel (pers. comm.) sug-

gests that attack and submisﬁ?%n may be geparable genetic traits, that

°

in fact selection in fighting Game birds has been against submission as
+ . A v
. LY -~ \

well as for attack; thus, the initial attack is sustained,

& Y
.

An interesting, but pe}haps not too. surprising phenomenon that has

been observed in wild rats is that the offspring of dominant animals tend

[

to also be dominant. In Calhoun's early rat epclgghfes, the dominant
aniﬁals established themselves ;round the food sou}ées and subordinates
had to viftually run an obstacle.course in order to reach f;ed and water.
) [ .
Consequently, qutgitional levels were markedly differzht among the-rats,

. N

with higher order animals and their offspriné being significantly healthier

o

than the lower order animals and their offspring. Small wonder then that

the offspring of dominant parents.would in turn become dominant over the

= Al
others, ’ g -

. ot

Still, we should not be qhick.;o discount the possibility of a

genetic basis for the inheritance of dominance. We mentigned earlier that
a hierarchial order was evident within and between’ the Rhesué monkey
4

troops on Cayo Santiago Island. It turns out that dominance begets

.

dominagnce in the monkeys as well as the rats: the young of higher order
: #

females attain higher social rank .at maturity than do the progeny of

lower ranking females. In this case, however, differences in nutritional

status and in general health may'<bt exist or at least are not apparent:

food and other necessities are widelv and adequately distributed around

the island. Perhaons the %ﬁ}tial advantage over peers gained by a pdir

-
)

« . - ] . vy
association (see below) 1s sustained as the animals in tHe' peer groups

mature. Or perhaps dominance is transmitted from generation to generation

. . -
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as a natural consequence of transmitting characteristics leading to

‘- e
\

stperior size, strength.and agility. In any event, whether 'cultural" or

.

<
"biological', dominance is.often passed from one generation to the next:

. 6. Pair Associations. In consort relationships, the rank of each

member of the pair is that of the one with higher status. Thus, pair:

associations are advantageous to lower-order fndividuals in that their

<

status is elevated so long as the relationship is maintained. Once the

. LS .
relationshﬁs broken, however, the consort générally reverts to its

N .

LY

v -] , v
originally lower rank position in fairly short order. The phenomenon of

assuming the rdnk of the higher-order member of a pair has curious

effects: a low order female that establishes a consort relationship with

a dominant male gains temporgry dominance over othey males who ordinarily

would have quickly put(her in her place. Similarly an infant in close
association with its mother assymes the rank of the mother and is thereby :

~

dominant over older juveniles who ne/ibnger enjoy the protection afd stg-

tus of their mothers;:thds, the yo%nger infants have an initiél socidl

advantage over their older siblings,-but this advantage wanes as the,

‘parent-young bond deteriorates in favor of another infant en th&Nway.

7. Familiarity. An animal fights best on its own terrain; those

-

that inv¥ade and are thereby¢less familiar with the terrain are at a distinct
disadvantage which may be greatff enough to tip the balance against them.

Thus, territorial animals are able to fepel intruders for which they would

-
v ~

be no match in a more Aeutral sétting.. In an early series of studies,
Tinbergen (1953) found, that the fighting success of cichlid fish (Gasterosteus

. N

aculeatus ) was inversely related to the distance each fish was from

-

F
center 'of its territory. When placed in an aquarium, each fish established

- »

a territory that-was limited only by the extent of its neighbor's territory.

' 1og- .

.
. <;v
- 3
. - ’

-
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\ Fish with adjoining territories patrolled the borders, and interactibns
\ at the border were inconclusive:
\

the chances of winning equalled the
chances of losing (Figure 14a). However, in the event of an intrusien,
‘ . .

!

the deeper one fish penegxated‘the other's territory, the.greater were
.\ its chances of losing an'interaction (Eigure 14b). As the intruder was
\ . .
‘ Fig. 14. Oscillation of fish

around the territotrial border.
!

>
G - L
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b on e
Vg

chased back into its own territory (Figure lé4c), the proebability of its
winning an encounter increased; it turned on its neighbor and chased it
Lo e

back towards the neighbor's terﬁitory (Figure 14d). Thus, interactions

Hormones.

S

and chase oscillated back and forth and so defined the border.area.
) x 8.

[y

The general physiological state of the animal undoubt-

edly affects its combative abilities and therefore its position in anything
but” the most stable heirfrchies.

Sick and infirm individuals are quickly
\ reduced ‘'to low statys unless they find proiection in a palr association.
\

i

Hormones in general affect rank.positionrifdirectly, in the sense that an
1

\ciency and
|

»
.

animal with a malfunctioning thyroid gland is not operatirfg at peak effi-

therefore is at a disady

-

antage in Qeal%ng with dthers.  How-
1

S . . " : '

ever, certain hormonés, and especially the male sex hormones (the andro-
' . ° \

gens) have been demonstrated to be particularly significant with respect
; .

0 ¢ombative abilities and rank position.

e

L4

.

e

Given an established group of roosters, if one of them is castrated
it quickly drops to the bottom of the rank order. It can regain its
1 a ) - ‘ '
former position, however,if androgen treatment (i.e., periodic injections)
|
.
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is administered; it will retain that positiog'SO long as the treatment

is continued, and drop. dgain if the treatment is discontinued. If one

.
¢

hen in an established grieyp is injected with male sex. hormones, she,

rises in the rank order and.stays up so long as therinjectioms are conti- -
nued; she reverts to her former rank when the injections are discontinued.

. ’ .
0f course,-thepiTrUuFe is not quite as simple as presented hére:’ the

factor of "éxperience!, among others, dampens abrupt shifts in social rank.,
e . ‘ . .
“Thus, if tYe beta hen were injected with male sex hormones, it probably )

. ) -

~would achieve alpha status in short order; howgber, if the omega animal
)

'

were injected, it would take considerably longer for it to break the
habit of submitting and start moving up the social ladder. Once it

achieves alpha status, the experience of wiﬁning (and its colleagues' .

losing experiences) may well keep it in a high position long after the
. ’

v - LA

hormone therapy has been discontinued. \ FERRE
. s >

The relationship between androgen levels and fighting-abilities and

‘:pugnaciousngss'hés been well established ‘in many vertebrate, species. How- .

¥ €

N <« ’ N

ever, other hp‘s may also be involved in some species or in certain A
is.

contexts: Dav 1957) found that social rank in male starlings (Sturnus

- -~

* wvulgaris) was related more to levels of adrenal .corticoids than to male

- ’ . .*, .
« - N . .
sex hormone levels.s Further, whil®~got necessarily having any long&term
\\ . *
effect on gank position, it is well recognizZed ‘that some of The hormones

involved in paréntal behavior significantly affect levels of pugnacious-
ness: a moderately low ranking female will vigorously defend her young |

against attacks ot encroachments by higher ranking conspecifics, male oo
-~ .
14 -

and female alike, as well as by predators. c . . 4
~ .
9. Age. Apart from considerations of‘apniorityJ age is”an impor-

.
.

tant -factor in terms of stage of maturation. In mest social species, the

-

\
.

o © 108 - ?«
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_in immature groups: groupé of éhicks, ducklings, lambs, and calves are
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very. young and immature animals are not part of the rank. organization of \

‘

the grdup. If anything, they rank bélow the lowest individual in’ the

v »

hierarchy and there is little if any evidence of ranks among the peers

not aierarchially erganized. Even in many,primafe-groups, where infants
4' ¢ 3 ‘ * .

are blessed with the ranks of their mothers at the outset (see Pair

Associations, above), they lose such status as they move out into young

_juvenile peer groups which are essentially unranked. ) s ¢

-

pa

" However, as the youngsters mature, casual and play peer-associations
. A - *
1 .

harden into rank positions among themselves- and they enter into the adult

“ .

community, usually at the bettom of the hierarchy. Guhl (1962) found that

hierarchies in chickens developed at about 6-8 weeks of age, coincident

.
.

with sexual maturity, but we have observed that dominance-subordination

in dairy cows is well established by 6 months of age, longfbefore puberty.

v

Similarly, in primates, hierarchial positions seem to be established
)

‘ - o

prior to maturation, but just how much prior is not known. ‘

Hierarchy and Levels of Interac " (-\

We have already pointéd out that the introduction of several chickens,

strangers to each other, into a neutral pen would generally be ‘followed

, .
by intensive agonistic interactions among the birds, but that the level

of interéifions would quickly gecrease as each bird established its

-

N oy
relationship to €ach of the others (see page 31 and Exercise 8, page 192). ’
Therefore, low-intensity agonistic interggtions prevail as the } v

i B . . ] |
group oes about its normal routine activities. . - i
It is important to note that the development of a social structure J

from a previously unorganized aggregate, although initially marked by

)

' 103 , -
ﬁ. : .’9 d _ . s
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intensive conflict, is correlated with a reduction in, the level of con- #

flict in the group. Once relationships sétween individuals_are recognized
. and accepted, there is n;.;eed,to'chtinde high level potentially
daméging interaction; reinforcement of status positions and resolu-
- tion‘of confiigts can be aﬁcoﬁplished by aétions of much lower intensity.
. | ?hus, physical combat might be used initially to establish a relationsﬁip,

.

but simple threats, can subsequently sustain it, The decreased probabili-

v
.

. ties'of overt physical damage unddubtedly has adaptive significancg-éven
though low ranking individuals may be (at least temporarily) removed from
the breeding pool, .

!

In large hierarchially organized groupsx‘the probability of an
individual interacting with any other member of the group is hot purely
a matter of chance. We have found that }n daify coa;, individuals were
more likely to interact with closely rahkedaneighbors thaﬁ with others
more distantly removed on the rank scale (Schein and Fohrﬁan, 1954).
.Thus, while all members of the herd engaéed in app?qximately the same

number of interactions per unititime, the number of encounters tapered

of f rapidly as rank separation increased (Figure 15). This ;phenomenon

o
L\l‘\k 1 ’ N -
¥ig. 15. The rela-- ‘#:§ : ¢ .
, tionship between RN

separation in ranks AN fime |’

and number of A

interactions. .

< o 1 .

/ . ‘ i T ' ' . ! ' .

- ’ . t -E\k“ e foera AR '
N N {‘.wk‘.) I,,_)‘h_w

{)Nj_,n»\ .
ﬁ& ™ ) .

suggests that the alpha animal is ﬁot busily engaged inlsuppréssing all

.the others in the éroupi instead, she has only to deal with a few of the

high ranking animals and more or less ignore the rest. It also suggests
/

0o . 110 ‘ . -
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that the omega animal does not suf fer at the (figuratively speaking)

»

& o

\ ’ .
hands of all other members of the group, which probably would be fatal in

a large group; instead, she has mainly to cope with' a few superiors,

most of which are also low ranking. - ’ ;'

Hierarchy and Individual Recognition

It is also important to note that the establishment of a hierarchial
dominance-subordination social organization implies the ability of indi-

viduals to recognize and distinguish among each other and the-capability

G

The problem
of retention is not great, since normally group members are in virtually
constant contact with each other so that the necessary reihforcements are

continuously available. (However, as we have noted previously (bége 32) |

4

this variable can be artificially manipulated in the labogatory, yieldiﬁg

interesting results.) Similarly, the ability to recognize and distin-
guish among individuals presents no real problems to a number of moderately

sophisticated species. Howeger, the amount of .such information that a

given individual is capable of assimilating andodealing'with is probably

3
L » .

“very finite, indeed ﬁuité limited in a number of species. Just how many- -

i . o A
ether chickens a givem'bird can comfortably distinguish among and remember .
-~ K .

on a "'first name' basis in unknown. Ln‘fact, we do not have such informa-

e
-

: -
tion on any species, including humans. My guess is that few of us would

+ .
have difficulty writing down one or two hindred names of persons that we
) . . \ )
presently know or have known in the past (and vice versa), but that-

-

beyond a few hundred we would have to do some carefﬁl thinking. Certainly

it must be a rare person who can tome up with a thousand or more friends,
3

relatives and acquaintances; “intuitively &e~woqld expect that monkeys,

)
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cows, chickens and butterfly fish have significantly lower '"upper limits".
The very $inite limit to the number of ingividuals that can be com-

fortébly Mdsimilated may very well be a factor governing the sizes of

-

groups. Let us assume for the moment that the average maximum capacity
for chickens is 30 individuals, Therefore, groups consisting of any.

number of individuals between 2 and 30 could be readil& organized into‘a, .

. . . A )
dominance hierarchy that woul®. serve to minimize the rate and intensity

L]

of agonistic interactions within the group. If the group were larger

o

than 30, however, each member would beva "stranger” to at least some

others and vice versa; therefore, the average intenéity of interactions
within the group would ris€, and probably the rate as well if density

Y

increased with group size. Thus, the larger‘lhe group, the greater the

level of aanistic.interaction, until some new "base level" is achieved;
this relationship is shown in Figure 16, yhich is not surprisingly s;milar
to the relationship shown in Figure 3 (page 29y, Indéed, if densities
were equated, then Figures 3 and l3lhould merge: our chickens in' Figure,

15 would suffer tae high mortality rate exh%Pited by the rats in Figure 3.,
gk .

A,,"‘,h“'}j -F . '

Fig. 16. The intensity 4 h i
of agonistic inter- OV“”at
actions in relation to s

. fulorecfim
group size.
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We know that the intensity of agonistic interactions are maintained

at a stable minimum in the socially organized group (30 or fewer members) .

{
= ¢

wﬁat,,then, accounts for the plateau in intensity (disregarding the higher

- 112 n
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absolute .value) as group size reaches arbitrarily high numbers7 (Note

¢

that I have-est@blished the p1ateau at some leve1 lower than the abso-~
@

w

lute maximum possible.) At least two possible ekplanations come to mind:

) one is that at high.population levels (but remember, Dot high densities)

V.o = ay .

subgroups would be formEd each consisting of 30, or fewer individuals,

* and the highef intenslty level is a &unction of interactions between mem-

. )

bers of d1fferent ~groups.~ A second p8851bility is that subgroups are

4 .2

not formed and that the hlgher population 1evels_are truly aggregates;
since density is not increased, the higher intensity level is simply.a

function of the number of other birds a chigken is likely to encounter
: ¢ : :
and have to compete with in the coutse of its normal routine daily

activities,
-

. At this point the ideas presented above are mostly speculative, but

. L
intriguing. There is some evidence for rejecting the notion of subgroups,

however reasonable it may haye appeared at first. Some years ago, Hale

(pers. comm.) casually marked about 10-20 chickens in one 'small area of

[N %

a large chicken house that contained some 5000 hens; the expectation was

\‘that the marked birds, 'sincé they were together at the time of‘marking,

3

\ .
would be reasonably close together during at least the ensuing few days
A . :

Y
4 e . v
or weeks, and in fact would not stray very far from the area in which

\ they were marked; that area might more dr less constitute-a "base range"

fbr the subgroup.. Unfortunately, the Hypotheses had to be completely

* abandoned: by the next day and thereafter, indeed before the first day

. - . ~ h .
was over, the marked birds were randomly distributed throughout the
chicken house, both w1th respect to each other and with respect to loca-

N ]

tion, Replicates of this simple experiment Vlelded similar results.

Rejecting then the notion of subgroups, we are left with the alternative’

‘1-1:3 | ’ :. ,. ——
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idea that while dominance hierarchies function smoothlj at féir1y~low

population levels, overwhedmingly large groups must operate as unorganized

aggregations, But since aggregationg provide fewer benefits to the mem-

' . . ‘ N
bers than do organized societies, it folltows that selection would favor’

v

,the (smaller) social group rather than the (lqgger)'aggregate. ‘Hence,
<

average group sizes (so commonly reported for mady species in the wild)

- 2 &

may be govfrned as much by the behavioral "assimilation' capacities of the
2§

N v

species ‘as they are by "carrying capacities" of the physical envirenment.

. 4

. n . A . .
_Of course, rejecting the notion of subgroups in chickens does not

3 ° . -
-

mean that we must reject this format in other species as well. Far from

N

it: _the literature abounds with degcriptiqns of subgroupings in smal}

org;nized groups as well as in large aggregates., The juvenile peer play-

. . ~ . ,
group of the Anubis baboon troop exemplifies the former, while the family

unit subgroup of the Hamadrayas baboon aggregate troop serves as an

exéqple of the latter. I suspect that the huge migratory herds of

Yy Y

9

¢ 'qu;éan herbivores' is essentially an aggregation of parent-young subgroups.

" »

Hierarchy and Limited Recognition Abilities ’ '

. -
> v N

JEE Up to thits point we have been dealing withfspecies that are charac-

terized by abilities to distinguish am;ng’individuals and reta;n the dis-

tinctions for reasonable periods of time. In such species, e.g., chiékené:
?

cows, various primates, to name- but a few, hierarchies are'qdite stable

éver t}me so long as the resources are adequate and agonistic inﬁérac;ions

are therefore minimized, ﬁﬁt what is thé situation in the social épeciqs

»

tHat have very limited individyal discrimination or retention abilities?

. , '
The answer is that organization might still be possible, but it would

tend to be based more on "lumped classes'" rather than on specific indivi-

114 - : '

duals.

v
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The simplest class dichotomy is "insidérq: versus "outsiders"; an

individual need only distinguish between those that are members of its
< ¢ °

. © &
own group and those that are not. If the '"inside" group is small, say a
” . \ ’
breeding pair and its brood,*then the job can bé handled by fairly unso-

phisticated discrimination abilities; in fact, the job can be'made even
simpler by the utilization of terrain features to create geographic
. !
LY

boundaries. This situation is perhaps best exgmplified.by the pefching

song birds, whose territorial arrangements during the breeding season
have been discussed earlier. -
A

‘If the “inside" group is large, as can often be the case, then the )

- ¥

problem of dealing with overwhé%ming quantities °£ information can be Toel

obviated by the establishment of a few manageable and feadily identified

"classes' within the group. Any clearly identifiable feature can be used

——" . !
to distinguish between classes: size, sex, color, even odor. In the

social insects, where huge groups are common (e,g;, 46,000—6Q,000 indivi-

<

3
duals in a honeybee hive), a chemical label distinguishes between "insiders".

¢

and "outsiders". Other chemical labels are used to identify workers -

~ o o

(sterile females), drones (males), the sifgle queen (a fertile female)
and developing larvae. A ) .
° 3, ' ' . - v
"Whatever the basis for distinction, individuals respond consistently
v A \ -
to all members of a class so that in fact hierarchial,organizations aldpg

< »

-y

class lines becomes possible. In iérge mixed-sex flocks of chickens,
adult males as a class are dominant over adult feméles, i.e., the lower

order males are dominant over the higher order females. 1In domestic

.
(9

turkeys, Hale (1957) reported consistency in hierarchial ‘arrangements of .

- ~ v x
m;xed—variety‘flocks: "Blacks' always dominated "Bronzes'" who in. turn
wefe always dominant over ''Narragansetts' and, "White Hollands". Crayfish

f L -

@ - : 115 ‘
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T e . ‘ . R
(Orconectes virilig) porﬁaily live in small burrow-territories that they

¢ T e

~ vigorously defend from intrudersgupﬁhs; individual discrimination is un-

- [

, necessary (aﬁd;ﬁrobébly impossible) in the species. However, in a labora-

©

Jtory sktuation where four crayfish were‘put together, an hierarchial

- . . .’p .
organization was quickly established.  The hierarchy was correlated with

‘ éize' fndividuals attacked .smaller crayfish and deferred to larger ones,

>

A régardless of sex (Bovb]eu€, 1953). We may well ask how the individual

’

crayflsh "knows its own 51ze, so far as I know, the question remains

0 §

unanswered. L he

.t ’ ) H4
. ?
Stahility of Hierarchy ™

-3
- 4

.. ¢ .
The stability of an hierarchial order is directly related to the

2 B ¢

availabilify of resources. Although the higher ranking animals derive .

benefits and privileges according to their rank, when resources are
v .

plentiful or at least equitably\distriﬁuted, there is liftle conflict

between the higher and the lower animals; the few benefits that accrue ’

. 3 .
to-the higher order animals are apparently not worth fiuch fuss’ and bother. .

Scnein and Fohrman (1955) found that .the rank order in a cloeed he}de
(individual$é from the outside are rarely, if ever, introduced; fecruitf?

ment is almdst exclusively by way of birth) of dairy cattle was absolutely

A

‘stable over‘%iperiod of years; with all their needs met by proper manage-

*

.

ment techniques, the cows had little if any compelllng reasons to compete.
When. the spread of benefits between higher and lgwer order animals

is great, i.e., when competition for living essentials is severe, then the

SRR ¥

. hierarchy is likely to be qu1te unstable. We obsetve mﬁEh 1nstab111ty in

wild rats, with resultant eontinuous disruption of social bonds ‘as.formerly

dominant individuals and unsuccessful contestants are forced to emigrate.

a
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EA

,/~’.




Lo 1 o
.
i 1 . i
! . S
t
! )
| .
‘& : ‘
}
|
9
H

-~

§
[
!
3
|

-

¢

105
b : ’ .
.

Between the extremes represented by cows- and rats, wg should cite

- an interesting cycllcity observed in domestxc turkeys.

In pens contain- |
ing 20-30 females, the rank order was reasonably stable £

éom week to week
i o !
and * from month to monEh.

There' were changes, of'course, buit rank order
£ .

.
~

’

. ..

positions varled llttLe from one obgervatlon period to anonher. " During
t \

the non-breeding seasoh pens of males were much 1ike the females:
¢ .

-~

1
. l

:  some
. 2
i radk reversals occurrlqg between observation perlods, but f%w maJor‘

~
prever during breedlng seasons the ﬁale rank

. »

’ shifts in posjitions.
. . -

.

‘ . .
order was in continual uurmoil, with major shifts.occurring from week to

. . | '
week. Apparently, sexuall partners, even as potentials, becom%_a ¢ommo-
. , i
R 'v' " . . \ %. ~
. dity in.short supply. .g . B -
o - , T z 2
b . 1 - *
“ ¥ v . } . , . - . - *i :
ot ¥ ! )
» . ! Territory ¥ A VT
. . . E“ . a R ‘i .
; -
A b I, ! \~
The concept of "terr

rtory ‘came to promlnence followlng p?bllcatlon

of Howard's book; TerrLtor& 1n Bird Life. (1920), Howard deflned a terri—
\
tory as '"a defended area',

1]

‘ 1
the present. i

-
Aand in the maif this definjtion persfists to
{ A
It is not my lintention here to elaborate extensiv

\
.. i

%Iy on .
\& e i
; th1s important ecologlcal cbncept nor to provide an exhaustive ﬁ§v1ew of

A

research on territory. Insﬁead I w1sh only to examine brlef{*nthe rela-

Ktlonshlp between terr1tor1alrsm and .some of the& concepts with which we
! {7 o -
have been dealing, such as hliierarchy: . E ! ’
- . , i &
. ! M} .
* We have already pointgﬁgout that species that are characteri%ed by
) .

( the establlshment of territories may also show limited inter-indi

d?dgal

i .

recognltlon tapacities and cohcomltant increased stereotypic behavgors

Stlmulr reieaslng social behaLiors tend to be fairly simple (enfz.,gthe.‘
.l - [

red colbratlon on a male robln s breast thz ghoulders eoaulettel\'of‘L

‘ male

g \ im S
S o
SRR EERE
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red~winged blackbi;ds; the swollen bélly of a ripe femalé stic¢kleback .

4 ~

fish)*and the animals are easil&rfooled,by models and‘mimics. Still,

' ° . < .
the individual is alpha animal in its territory, or it shares a high

.

ranking position with a very few selected dghers. Theftbrpitory;owner

. aee
hd L8 . 3 b

can operate on a siﬁ%le inSider%qutsider system,'or, as fg probably mpre

N\ o - @

commonly‘the case, can also recognize and distinguish among it_stighbots i

fn“adjoining territories. _In any eveﬁt, the total number of distinc-

re few and require minimal c&%%itive

tions that ghe‘indiv{dual must ~ake a

abilities. Social structure of the breeding colony as a whole is of the

+ . .~ -

,ﬂzaggfegate type: each."unit" consists of a breeding group with®its. inher-

'}
-
<

ent organjzation, but all units are equal and all are performing thegsame.

° @

- : ’ - g -
roles as far as the colony as a whole is concerned. -

%

In an effort to dislover if there was én%vfirm relatipnship between,
- . > - v '
hierarchial and territorial social structures, we (Salomgn and Schein, -
. . “ . . . o :

. ms.)‘réleased an established group of 12 roosters ints. a 10-acre,

L] o . 3
.

pasture that contained a surplus of roosfing,pens (each pen capable of

unpulb

N L - . o
housing 40 or 50 birds) with food{ and fwater gvailable ad 1ib. in each

! p ’ X — sz:fo\. I L"\J‘C'\ T
Fig. 17. Arrangement of pens 1.0 ne . J).h»ukku;
(food, water,’roosts) in a . . n A .
17 acre field. - X '

IKL

pen. Some 30-40 hens were also introduced, and the now mixed-sex flock
. T - .

established itself in and around roosts 3, 4 and 11 (see Figure 14), with

»
* .

_mo;é of the Birds_COnfining themselves to the\immed&ate vicinity of Fooét

3. The omega rooster, L, quickly left the group and wander?d extensively

3

»

-

over the field; he slept alone and in a differeﬁt‘rozft each night and_ was

118
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.
F
<

dead by the third day. The new omega rooster, K, also left the group,

wandered for a few days, and died soon thgreafter.

. 3 .
- About'the same time, Tooster D split away from the group and esta-

| . L ]
;\\\\\\\blished himself in and around roost 8 with a few females. He was soon

)

Joined by le\? and between the two of them they extended their now

" firmly defended terri?ory»to inélude roost 9 and-most of roost 11,

Anoﬁher male; H, h?ved to roosts 5 and 10 with one female, but his defen-

‘sive stratégy was simply to avoid the other males if they invaded his

A3

area (and at the same time trying to keep his female from belng 'captured"
['S . :

by the invaders). Males D and F, on the othef hand vigorously and suc-

cessfully defended their jointlV owned territory from intrusions by malés
. * ‘

of the original main group, including males A, B, and C to whom they had

Al
&

previously deférred. Indeed, a fair amount of time was spent in "border

patrols", with D and F on the ane side and one or two members of the ori-
' R » . o
ginal group (including lower ranking males) on the other, /The border
Y, . : : .
patrols, seemed to serve three purposes: (1) keep the “outsider' male
N

ut; (2) keep the "insider" females in; (3) try to ”capbufé” outsider
: . . e
femalés, ‘ 7 A e

i

Throughout all these observations, the females seemed quite unconcerned
' Y

with the machinations of the males. A We have no observations of the female

¢

social -structures, but they seemed to spend most of their'time feeding,
preening, tidbitting, and otherwise tending to their own business. fhey

did not seeﬁ to have vested interests in any one territory or any parti-

“
cular grouping of males; our impressions. were that they would have freely

moved .from one group to another\had the males permitted’ them to do so.

.
N

That the "territory" was more harem oriented than geographlcally based

was evidenced by the number of occasipns that the D-F females wandered

‘119
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Fie. 18. Relationships among « AN
the surviving 10 males, in
the Territory" experiment.

’

S
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down to the vicinity of roost 10 for a few days; D and F would move with

them, thereby abanhoning the border around roost 11, and of course Hj,
would herd his female to roost 5. Some of the main group males (and
females) might wander over to the temporarily abandoned roost 8, but tbz§
never firmly‘gftabl?shed ;hemselves there and always returned to the main
group in roost 3. After a day or two;‘the D~F group returned to its ori~
ginal base at 4goéts 8—é, H and his female wandered freely betweén rooéés
5 and 10, and border patrols around roost 11 were re-established. The

®!.

main group also 'wandered'" to roost 4 on a eouple of occasions, temporaril
g p P ’ 1p y

-

abandoning roost 3, but always returned to the old positions within a few

days. Within the main'group, the remnants of the old male hieraréhy
persisted, with perhaps one or two minor adjustments. The relationships

-

among the surviving 10 males is shown in Figure 18.

»

-

K}

After a few weeks, the hierarchial-territoriﬁ} blend was disrupted

by gradually reduciﬁg the space available to the birds, until eventually
the males were back to the original 12' x 12' size pen from whence they
started. Interestingly, as the space disappeared qﬁg the territories were
disrupted, fhe;malqs that had left the main group now moved back into the

main body and assumed essentially the same ranks they had at the outset;
,,/ M -

the final rank positions are shown in Figure 19.

Fig. 19. Pelation-

ships amone~ the -
surviving 10 A>C>B->D-+E->F»GC->H~>1~>1J
nales after the ! ‘ .= '
"Territory" experiment. 120

-

H




- . £ : - 100
- . . (-3 . - X

A replication of;this study yielded very similar results: the

\
lowest order males wandered away from the group and died shortly there-

2
-

aftefz the middle order males moved out with a few females and established

tertitbries apart from the main group.. When the birds were reconfined to

“w the original emall area, the males .resumed essentiallz/EQe same rank

- . A

positions as they held at ‘the outset.

Some interesting conclusiops might be drawn from this study. One is

.

that a hierarchially organized group rétains essentially the same basic

structure even if space and resource constraints are removed. A second
is that a hierarchially organized group will rapidly establish a group

territory once it is confronted with the threat ‘of a neighboring+group.

¢ 3
‘

A third, and perhaps more tentative conclusion, is that the°préssures of

~

an organized hierarchy are most severe-on middle -and lowest ranking animals;

they are the ones to leave when space and regpource constraints are lifted.
\\ /
The lowest ranking animals.are probably forced out while the middle

N

ranking animals are most likely to strike out on their own.
bt .

Home Range

] ¢ N .

The home range of an animal encompasses the .geographical area in

which the animal moves about in the course of its daily existence. It ii

. AN

of ten somewhat nebulously defined in that ranges may shift from time to
LY 2

. ) . - . . .
time, say from season to season. However, giVen a fixed time interval,
*

the.home range of"motile forms can-be reasonably well gspecified in most

-

-
.

. cases. Exceptions might be those animals that drift about as a conse-
+

\ quence of physical forces, such as winds or currents; they are likely to

\

. 1 .
\ not be confined to a definite area except in the broadest geographical

. ¥
Q ;1:3;1
ERIC . .
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sense, Another exception might be those animdls that wander continuousl& .
5 ; .

22
i <
< N .

and extensively, rarely covering the same ground twigé‘in a year; such a 2

beast is,the Polar bear (Thalarctos maritimus);“who for the most part iﬁ;

.
» - f N [

habits an.environment with few if any fixed features useful for orienta-

-

- -
¢

tiom.

. ) L4
Despite these exceptions, most 4nimals confine their daily activities *
. . o™

a

to a fairly definite piece of geography that contains the necessary requi-

sites (food, water, shelter sites, etc.) for survival. Home ranges may

—

be stable througﬁqut Fost of the life of the animal (such,as rats at a

€

city dump), orfmay be seasonal in nature (such as in the migratory forms,

which essentially have at least two disconinuous home ranges), qg,may

change according to other temporal factors. Several years ago, a group

.of us in Baltimore plotted our "home ranges' over a two-week period

«

using methods then in vogue for determining home ranges of mice: we

< s

. . “ s R k2 R .
"trapped and released' ourselves every four hours, i.e., we recorded our

x

locations at four-hour intervals and then pléggfd the locations on a mas-

ter map pf the cityJand county. We gained only a little more information

-

vaen we doubled trapping intensity (i.e., marked locatipons every two

S . . ’ s

hours) or when we trapped at random times throughout the day. It was

surprising fo eath of us to discover how limited were our "horie ranges'': T

for Miost of us tHere was a cluster of capture points around the home (the

I3

"nest") and another cluster of points around the school (the "foraging

]

area"), with little in between. Most '"nest' trappings occurred in the
Ay ¢ . o .

evenings and most 'forage area' trappings were made during the daytime

hours. One "mouse' differed §lightly from the others: it had a third .

cluster of cdpture points in downtown Baltimore and some random points :

+

throughout the city; as it turned out, that mouse drove a taxicab»parg;

=)

~
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time dutiné'evenings and weekends. All home ranges overlaﬁped almost com-

! <~ ple%ely in the forage areas but there was little if any overlap at :Hé co,
. nests,  * - .
YV v . ) k
f . Thes data were .remarkably similar to data obtained with wild rats
. (Rattus'horvegdcus) in a city dump, with, house mice (Mus musculus) in an

. . A .
. ‘abandoned house, and ‘with deer mice (PeromysGus spp.) in the field, The’

‘ t - - Kl
N nest site and its immediate environs might be considered an exclisive

S

(probably defended) terfitory, whilé the forage areas are more or less

; shared by all, OEcés%gnal stray captures)might represent exploratory
e .

wanderings that could eventually lead to extension of home ranges or

. @ <

shifts to new areas,. - ‘ A /»~\\\\

-, H . -

- . . GFoﬁp Rafiges and Organizations . : .

- A S
.ot ! » L

* s
N »

~ : v AS e N - ’ °
Just as iﬂéividuals in lodsely, organized colonies (e.g., rats, mive)
1 - “roa o . .
have reasonably heil defined home ranges, so do well organized groups
> ¢ ™ X |
(e. g., primate troop§ wolf packs? Here the home ranges of each member

€
G}

of 'the group overlap &ompletely, and if the _range “is defended then a

group territpry exists™ More often than not, it i impbssible to defend
) ‘f . N o . N

N, v — . > . ) . .
an entire extensive/range, so'the range is a territory only in sense that
- * . e . “

’ there is no temponai,overlab‘between "owners" and Vintruders"; if over- 2
! v L n} - © Yoo s, ' .
lap does.occur, then "intruders' are repulsed by "owners'. . .
5 , ! . . . - )

! The‘organizatioﬁal étructure in Anubis baboons (Papio anubis) hpé

.
N .

been exCen31vely studied by DeVbre and his COlleague J(e.g., DeVore and )

Washburn, 1961) ' : :
v Jand might serve .,as a typlcal ‘example of group structure (if any , .

~ ‘ »n

one example may be COnsidered typical”}. .Troops average about 40 indi-

1
t

‘; . X . .
viduqls, and “each troop has a rather extensive home range which overlaps

-

1 .
PR . . .
.
.
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with the ranges of neighboring troops. Meetings with neighboring troops

e

— are usually peaceful occasions with free intermingling lasting for a f ew

hours to a few days. The organizational structure within the troop is

sharply defined and consists of' a few classes of ,individuals, each with

a different role to pldy. The classes are often spatially arranged in" -
roughly concentric circles, with the dominant males in the center (the
' Foo : ‘ -

central hierarchy); succeediﬁg circles include females with\infants,

females with older young, females without young and younger juveniles,
o - N . '

older juveniles, young adult males, and finally older adult (peripheral)

males. According to DeVore, the central hierarchy males act as 'leaders":
‘ . e
~ J{; .
they determine the direction and extent of troop movement; they maintain
-y . v

-

order in the trogﬁ by intervening in the event of seripus squabbles among
~ . o~ L4

females or among the juveniles; they play a prominent role in defense

. 2 -
against predatorsj finally, while paternity'in a baboon”troop is.diffi-

cult to ascertain, they probably sire a dispropoé§ionately high share Of

14

the young sipce they seem-to mate when the females reach the peak of

>

receptivity. ' ) \ N

.

! -

~ - . .
The role of the adult .females seems to center about the prgduction,
* t < , e . h
scare and hggtection of the _young. Juveniles have no responsibilities
. ~e . Y
other than to take care of themselves and to grow up, older juveniles,
. -

expecially males, might on occasion Join in anti-predator defenses, but

otherwise their role is fairly S1mple. As older_Juvenilesumature, the
newly adult females join the adqlt female pool while the'f:%ly adult males

. move to the group of peripheral nales.' When a predator appreoaches ‘the > '
troop, it is most likely,to encounter‘a pe;ipherel maleuwho must‘there—
fore be wary. If the peripheral.male‘fails to‘Spet the predator,‘then

its death- thrashings will serve to alert the group and permit them to

10(«
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escape. If it does detect the predator in time, then its aldrm call will

-
.

_ bring forth the central hierarchy males as well as other peripﬁeral males,
while thz/éemales, infants and juveniles will escapé to the trees.

- " Mortality among, peripheral males is obviously high when compared to . a

’

’ ® . .
mortality rates in other classes. However, the survivors serve as a pool -

*

of potential replacements in the event a central hierarchy male dies or |
R . .
is’ otherwise deposed. “A deposed centrals hierarchy male’ is usually well

past his_ﬁrime and approaching old age. As he falls from the “hierarchy,
- . [ N

.

.he moves out of the center and becomes:a member of the peripheral male

~

class. With increasing age comes %pcreasing débility and Hence even

"further out" per&pherialism,kwhere he is especially prone to predators;

(™ P,

s solitary baboons do noFQlast long. o

° 3

. ) Leadership’ Vv : .
-« ’ . - Y e . -

-

If we operationally define a ''leader' as an individual that consist- ‘

° + >

¢ . L
ently directs the movement of a group through space,. then the phenomenon
¢ e N :

of leadership is common throughout the animal kingéom. sFurther, leaders

-
- .

are often at the forefront of "a movement and ére’freqﬁently responsible

3
C s o .

for initiating a movement or an activity. I wish hgre- o examine the
¥ ’ 1 - ’ ) ‘ 2 ' v . @
. . . - )
concept of ‘leadership and will propose that in many cases, the active ,

- ‘ ~

‘priniciple may-be followership rather than leaderéhigf“ . \ -

First, thouph, let us separate "dominance'* from '"leadership". While

~ v

in elephant and Red deer herds the dominant female consistently is at

2y

[

~  the forafront in a move (and hence a “leader in the sense that she is ) "

° ’ -

determining the direction thdt the group will take), and in Anubis baboons

D ., [ RN ,
the central hierarchy males determine the direction of movement even if

~ -

¢r . they are hof at the forefront, the dominant animals néed not. necessarily

El{llC»' o 125 - T’
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serve ag leaders. Iﬁ cows, sheep, and goats, leadership (if any) roles

N N « »

are often assgmed By non-dominant animals, Chicken anﬂ“turkey floeks are

4

— e e gr—e g e

qsuallyfﬁigéaéfigéé""ihhthe sense that no omne individual is coﬁsistﬁncly

~
8 3 N

at the forefront; "forefronting' is a happenstance and random occurrence

. ¢

-

among the females. The males, despite clearcut dominance stay with the

, -~

'femalés ana‘only occasionally exert Jirectibnality influences in that

. they keep the fé@ales away from outside males. - Other than being '"pro-

.

tected" from outside males, it is the females that determine the direction
- » J

°

of movement of «the group and that initidte most activities.

Y

There are many examples of "leaderless' groups among the social

’r

species, in that movements are not consistently dirécted by any one indi-

)

- - LS .

vidual. Howeyver, no case comes to mind that does not provide examples

of acute and active following. The forager honeybee that stumbles acorss

- s P

: ' a choice food source»and passes the information on to her hivemates (see

. “ Exercise 2) is temporarily a leader in that it is initiating a particular

-
-, B

movement. However, as recruitment of more and more foragers progresses,

~

LA ‘
eac) new recruit is at first a follower‘and then perhaps a leader of ,

N
-, - . ~

even newer recruits; leadership and followership is thereby distributed

. .

among all the bees attending to the food.source. In the migratory-move-

¢y * . R ¥ . . )
" ments of Army amts ( FEciton spp. ° . ) no one individual seems to,

Y

be setting the couxse to be followed; instead, the push is from the rear
> ‘ '
4 ! <
) . and the forefront tumbles over itself in sort of a rolling wave movement.

» An individual.may scurry out a bit, followed by another that scurries a

.

bit further and so on; the entire group moves. Other examples of '"leader-

less" groups may be drawn from herding and flocking' animals where the :

L

group consists of many rather than one or a few family lines; elephants
- ; . " Y
. in large composite mixed-sex many-family herds are probably also "leader-

o

‘ : . 126 .
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- less" as a group. Schools of fish are leaderiess; inﬂividuals‘coordinape e

2
; -

movements with each other in a tightly organized spatial arrangement. ,As

nearly as can be détermined, any individual may direct the movemént of
“the school at any given moment (Shaw, 1970).‘ The ksy point is that no

ﬁatter which individual momentarily leadé, all the oqher; évidly follod.

We are.now in a position to look at the phéhomenoﬁ of leadership more

b

closely. . In the herd of dairy cows that we studied (Schein and Fohrman,

> - t .
7

1955), one cow was decidedly a '"leader'; she frequently was at the fore-
, q )

“

front of herd movements and often‘could be ident%fied as the initiator of
group activities, such as going to w;ter or égérting to graze aftér a
period of lying down. This cow had been brought:into the herd. shortly
before reéching maturity; most of the other herd members had been‘born

{nto the herd, At the time these observations were made she was a high

A
L

ranking and senior member of the herd, but was clearly not the most
. . “ ‘ - N

dominant.; in fact, she was outranked by several younger, as well as
older, cows, One notable trait that set her apart from the others was

. ap
just that: she often'sgood somewhat apart from the group. Observations

of.this cow and several other '"leader" cows and sheep led me to hypothe-

size that "leadership" is simply a matter of the lead animal being able

-

. to tolerate greater separation distances from its neighbors than they

can tolerate from it? It is not that the 1;ader is-actively inducing the
others to follow but rather that the followers are unwilling to be sepa-
rated from the leader, )
A postulated model for leadership can be built around the concept of -
\ ’

Inter-Animal Distance (IAD; cf. pages 24-28). Suppose a small leaderless

"group of animals were }esting in a field, and that the average IAD toler~

ance range was between 3 and 1Q units; individuals closer than 3 units
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from each other would move apart, and no individual would be more than

w 4

"10 units from its nearest neighbor. A possible arrangement of the rest-
4

ing group is shown in’ Figure 20),

C (‘1
°
D ’ " P
R i
L . ® £ b1
Fig. 20.. Possible spatial . 0 o .
arrangement of a group of | , .
resting cows. o " o
LI S— )
. . ¢ 7 "
1y I # trats
N
@ 4 o .

b : ¢
Al

-
i3

P
- - 0
Should any one stray more than 10 units from its nearest neighbor, then

-

it would return unless the neighbor moved to compensate for the now un-
acceptable IAD, For example,‘if individual A in Figure Zd?moved beyond
the 10-unit limit, nome of its nearby neighbors (D, B, F) ;fg likely to-
be affected because each is well within 10 units of another (D near B
and C; B near D, C, and-E; F near E and ) thegefore, A is likely to
return to the brgximity of at least one of the others. H#wever, if P”
happened to.&ander out.beyond the lO-unig limit from K, KWmight move to
adjust since it is just about at the ﬁaximum allowable diéténce from J.
1f K does move out with L, then J is forced to a decisiong it is:néarly

3

at maximum allowable distance from F>and I. If it elects to move with

rd -
.

4
L and K, then sufficient momentum might be generated to meve the eftire

* - -
-
-~

group, and L will 'havc—; emerged as a momentary "leader" @ Of course, if

the group does not fgllow, then chances are that the subgroup J, K, and

-

L will quickly rejoin the main group again. .

~ If, for one reason or another one of the md&mbers of the group dif-

-

fered from the average in its @axiﬁuﬁ allowable IAD (say, for example, its

~ S 128 . .
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7 individual would likely emerge as a'?}gade}"'simply because

N . !

IAD range was 3-15 units~wh;lé the others rémained at 3-10), then that

it cou%f com-

fortably move further away from its nearest neighbor than the neighbor

»~
—

. ' \ ' £
cduld comfortably tolerate. "Should ‘the neighbor not move because of

oximity of ogﬁe; neighbors, then the leadership would be-aborted

and the R?tentiall"leader" would rejoin the group /(but could still com-

fortably remain a somewhat gfeater distance away from the others). In
. *

- 2
essence, then, the "leader" 4s an individual that is less well integrated
into the group than the others. Of course, some sort of balance must Kg
¢
struck between lesser integration and outright non~members; an individual
14
. \

that is so poorly integrated as-to be almost an outcast is not likely

to attract many or any followers. -
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Iv. COMMUNICATION

N »

Communication means many things 'to many people. Even among people

O_With—common interests, wherein a jargon indigenous to a technical field

usually develops, a commonly accepted exclusive interpretation of the
term is lacking. Behaviorists use the word communigation in two related

but somewhat different contexts: the first, which is sométimes called |

-
Sl

"passive communication', deals with information gathered by an individual

via any perceptual channel. The stress is on the gaining of information

and information theory. '"Active communication", on the other~hand, is

L

more restrictive and deals with the transmission of information from one
. ' A

individual to another. The emphasis is on the transfer of informat#on-in

v

« addition to its .perception or gain. Our treatment here is cépcerned with

what I have termed "active communication', which is so important in and
‘ . o imp

fundamental to biosociological systems. ‘ .

.

. Tt
In the simplest communication- system, there must be a sender, a °

*

- receiver, and some sort of channel or physical link between the two. The
channel is open in both directions so that feedback'is possible, The '

interpretation and subsequent study of communication signals is based on

N hd ’ b ’

the premise taat signals used in communication are relatively specific

v

and unambiguous, i.e.; the signal to noise (S/N) ratio is high. The

! : 3
techniques of stquing communication systems are essentially the same, ‘no

R . ,
matter which cb?nnel‘df transmission is involved. The oJbserver in the
g I » -
y { .

-

. ;
field tentdtively interprets a signal on the basis of the behaviots of

. . ! . .
the sendetr and the assumed receiver before, during and after the signal.
7 ’

g L 2o
The sigﬁal is then reproduced by the observer and transmitted to receivers

i . . -

. "under controlled laboratory conditions, thus confirming or negating ten-

tative field interpretations. ) 130 g

N\




O

ERIC

Aruitoxt provided by Eic:

174

v

. -Most animals have several aystems for gainfng informationa

.\‘\.

v
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which thereby define the phy51ca1 channels that can be used for commung~
0 U
cation between inﬁividyﬁls. In order tc‘tggf account of perceptual me?ha~

nisms of the receiver, the sender must translaté\Inngmation into a,recog~
. 3

nizable form,

om the
S
PR 3
environment and from other ind1Viduals. Chief among phese invyolie\ spée-~
4 : ' ‘ o 3 :
cialized organs for ifsﬂél,‘auditory, tactile, and- chemical perceptioé
.

-
a
.

- 3
For example, in birds an emotiorial state mdsc be transf rm ed

into a visual, auditory or tactile signal,

a eremewn

since most birds, have gnly
. »
limited chemical perceptual abilities.,

s
P :
; -
4

¢,Passive and Active Communicatdion

[y

, ;
ks . h
<

* !
i
.« The distinction between "passive" and "active' jcommunication -is oftbn

subtle and complicated furt:her by the phenomenon of delayéd respo.ses to’

, » ;

R

communlcatlon signals (see Primer Effects, below) Passive communication,

in the way I,ém using it

, deals™simply with'the gathering of information

no matter what ihi'ﬁource. While walking along a forest trail or a city '

i . ‘ -
street, we step. arbund perceived obstacles such as trees or walls; eur

perchtual mechafiggms tell us that'there is a tree or wall in the direct

3

path, and we have long-since learned that trees or walls are easier to

~

Nelther thg tree nor the wall is

walkiaround‘than through. "communicating'

with us in any sense; they are not what I would consider activeg"senders“,

even though we in fact are’active 'receivers" of the information., The

< N M 0 ' N

circuit is not complete:’ we are the receivers, the perceptual channel is 5
. . , « >

. \] N A ,YOcj
defined (visual and tactifé), information is gained, but there are no

v ’

senders nor is there any feedback in the system; we are not reiMforcing
d ! 3

"treeness" or.''wallness" by avoiding the obstacles. * * #
-~ . . ,

v
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There is, however, a 51gn1ficant difference between the tree and the

wall, While the wall itself is not communicating with us, thé‘person who

' <

built the wall may in fact have done so for purposes of communication.
3 . ’ ¢ Q
. The signal is usually clear: '"Keep Out"; and as soon as we receive the _°

message the circuit with the other person is completed and communication,
s

with feedback (our avoidance) is effected.. But suppose that for one

5

reason or another we chose to ignore the "Keep Out' message; we climbed
over the wall and continued on our way. The feedback would*dictate to

the wall builder that the signal is not &n effective deterrent, that ~.

additfonal measures are necessary if the message is to be responded to in

.

the intended manner. On the other hand, .the wall builder *may no lo&ger

. . . ;
be Qgﬁcerned about our transgressions, having left thesgrea.yea¥8 ago;
. N Y

. . ,

in this case, feedback,is not effected.

N . »

)
a

The "episode .with the wall and the tree illustratgg_ﬁ numb ex of points

and perhaps helps to operationally define-several of the concepts with
which we are dealing; they are worth repéating: )

*

1. . Our perception of the tree and the wall is a matter of simple’

’

information gathering., =

2, Our responses to the newly gathered information are governed

a
<

by our past experiences with these or similar objgfts.

-

N ° el S 4
3. 1In the absence of a "sender" and feedback, COmmunieation is at

+ .

> best pa551ve, such is the case with the tree (assumlng, of course,

=
that it was not déliberately planted by semebody to impart 1nfor—

. 4

mation to others)z

-~

7~ L
" x . 4, 1In the tase of the ualif/its builder is a¢tually a "sender' and- -
- , // . T . ) ¥
so an activeé communication circliit could be completed.
/‘/; * } »
5.~“{f/feedb52& is effected, then active communication is completed.
P PN N
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." Just as the "sender" is necessary in active communication, so is
. £
the receiver and the completioh of the feedback loop. The person Qho

built the wall is putting out a continuous signal, but until we peﬁceived

3 . .

\
and responded to the wall, communication .was not ieved.’ We (Schein
: , \ ‘

and Hale, 1965) have applied the term ”broad;astfiéo these situatio#s

-

Yo \

. 4 i
where a sender and a signal, but no regeiv&r{hsf}st at the moment, All

J |
that is needed to effectuate communication is the receiver, This situa-
4

tion is far from uncommon in the animal world: early courtship or "adver-
tising" calls of many birds, scent markings of various mammal species,
and coloration patterns of various fish serve as, examples.

Let us now examine a mating sequence of turkeys f}bm»;he point of

view of communication, .

At the outset (Step 1 ); the male performs a -

!;:;lu srsesprrrrtt???
courtship strut, an elaborate combination of stereotyped postures, move-
- / e s

ments and sounds. This is in effect a broadcast signal much like the

vocalized ''gobble" calls that he may have emitted earlier. Presumably

- -

the gobble calls served to advertise his presence to others, male and

‘fEWale alike.! The difference between the strut and the gobble broadcast

.
[

O

ERIC | 133 )
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signals is that the gobble, being almost entirely an auditoxry signal, can

carry quite some distance while the strut, which is mostly visual, depends

upon line-of-sight for reception. Either signal may be completely ignored
\ -
‘ by others of either sex or any age: communication is not necessarily

\ effected, at least so far as we can detect and measure. --- - - .. . _ _

If, however, in response to the strut,. another bird crouches (Step 2),

the strutting male will respond by approaching; the croucher will in turn

\

“.elevate its head somewhat, and the male will proceed to mount (Step 5).

\

Wé\(Schein and Hale, 1965) have labeled these preliminaries as '"identify-
\,

N
ing" signals: active communication was effected as soon as the female
\

\A responded (Step 2) to the male's broadcast, and what followed were a 1

- - S ries of communications whereby each determined the a* ropriateness and
S t y d pprop , anc

k4

willingness of its partner. Had the male’'not approached the crouching
female, then she would have evedtually gotten up; the strutter was not a
potential mating partner. Simila;ly, if the croucher would have .gotten

p and moved away upon the approach of the male, thn he would have
rqverted to broadcast strutting; tﬁq croucher was jgﬁfg_recéptive female.
of ‘ourse, communicatién éignals being as imperfect as they are, the jilted
partner in either case would prgbably make a few more attempts before
moving Rway coaplegely: tae female would ;ecrouch nearer to tLe strutter,

or the male would continue to strut while follpwing the once-crouched

individual.

By StepN:&(Figure Zi), identification of each partner is more or less

—
complete; it is unlikely that things would have progressed this far if one

of the two birds was not in fact a sexually active male ‘and the other a
i

*
sexually receptive female. There remains, then, a series of small steps

designed to synchronize and mesnh the different motor actions of each

.3

.
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partner. Each step is in response to signals (predominantlx\tactile)'

each receives from the other, until finally the mating act is completed,

.

The syﬁchronizing signals involved in Steps 6-12 are obviously essential
N . .

L4

to'the suctessful completiqu of the act, and represent perhaps a’prime

example of active communication,

Signal Effects: Reléasers and Primers

We have indicated above that a common study technique in communi-
cation research is to present the signal under controlled laboratory con-
ditions and observe the response of the receiver. The drawback to this

approach is that responses are not always so amenable to the observational

,

immediate. Recording nerve impulses from the auditory nerve of a cat tells

L.

-

. A
. us that the cat's brain is indeed receiving representations of the click .
; ® - . -

sounds that wé are generating, but unless the cat does something as a .

~

consequence of thesclicks we cannot really say that communication has begen

3

effected. AshI‘write these golden words, I am generating a series of

broadcast signals which you may or mﬁy not choose.to read. Should yBu

. . ‘ (

Vs not read, all well and good: communication is not accomplished and that
is clear. But if you do read, then I still-do not know if Eommunicag}bn

has been achieved until there is some response on your part, If you res-

~ .
N »

pond with "My, what a pretty:color" or "How nice", then I wonder if there

has been communication. If you leap up and shout 'What rot!", then at

; . . ; | .
least I am getting a response which sugges®s that you have in fact been
- |
reading. If you attack my arguments in a mganingful fashion, then I have
,i‘ ‘
more confidence that communicatiofl has in fdct been achieved. . i)

: ¢ | .

Suppose you do read but say and do absolutely nothing in response.
* ST | ‘ |
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. . +
Has my signal heen received? 1 cannot know, and in the absence of i,»L—-/’~“’V//
. %

response would probably assume that it has not been. Yetz some time

3

later vou mav do something that in some tortuous way ¢an be traced back
to your actually having read. Communication was indeed achieved, buf

the response was delayed and was proferred in an unanticipated manner.,

This characterizes the problems facing those communiiiiiii/;esearchers\ -

who are dealing with "primer" rather than ''releaser" effects: there is

clearlv a sender and a signal, but the response o} the receiver is

delayeg for some period of th;:, thus delayiné‘the feedback signals; by

the time the response is forthcomghg; the sender~pay have nisaph‘argd or
y\‘ . .

. mav he in a completely different motivational state. :
A good example of the primer effect of a signal is offered by Mar-~.

shall (1975). He found that adult female ‘fozambique mouthbreeder-fish

I3 -
(Tilapia mossambica) held in social isoldtion spawn at regular intérvals,'
( + » 0 o
the period ranging from a low of about 14 days to a high over 30 days
/ - .
‘ hut consistent within females. Thus, following spawning (day 0), the.

12

time to the next regular spawning could be predicted with a'fair degree

2
¢

of accuracy. ﬁowever, if on day 0 a female is exposed t® only the

L)

o> ) .
acoustic signals emitted by a courting male, she spawns some 7 days

-

n Al

the sign{l. Had

- a7

earlier than she would have had she not been exposed to

-

the primer effects of the acoustic signals not been detected,
{ .

the cormunicative value of the males’ signals would not have been recog-

. - -
nized. .,

Aside fr®m considerations of possihle;ﬁriming effects, the signals

that we more commonlv observe and study have an ‘immediate releaser effect:
. ’ & .

NS
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they elicit an immediate response on the part of the receiver. Si’ »
— ¢ )

_may affect direction (towards or away from the producer) or rate' of move-

ment of the receiver, A ripe female cricket ( fam. Gryllidae ) approaches

a male in response to his broadcast or adveétising call. As her presence

is detected, his call changes and she stops approaching (identificatioﬁ
signals); those thaf’dsaﬁbt stop are thereby distinguiéhed from receptive

females. Chicken or turkey mothers emit one type of clucking call that

.

chicks reSpond to by remaining in the motherg' general vicinity; a differ—
ent call will send thém scurrying away from het, and a third_call will
bring them to her. Various research workets have identified some 35-45

distinct vocal signals (to say’nothing of visual signalé) in the reper-
toire 6f the domestic chicken. Some signals are species-typical, in that

k3

N & N , .
there is little variation among indfividuals: if you've heard ome chick
distress call, you've heard them all! . Other signals, ‘such as the crow of

. . ¥
the rooster, are highly variable and in fact can serve -as individual

) colleagues (1965) were
Ymarkers'": Siegel and his/ able to distinguish among 20 roosters on

the basis of their .crows alone, . ' -
Signals also convey information about the sendg;J_guchwas its physio—
~%. . .

logical state or even just its location. The sparrow .that so happily

chirpé,on the tree in early springtime is essentiall&jbroadcasting his

ava%lability'to~a potential mate-and at the same time warning other males
v .

4

to keep away from his territory.'*Likewise, fireflies énd,apring peeper

frogs are advertising their location and sexual availability, eVven iéy

N

they.care little about territorial aefense.’ But in all cases, the bold-

ness of the signal must be tempered by constraints impdsed by potential

«

predators, as we shall see below. : -
» - - e
A .

b~
cO
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A . ) . Evolution of Communication Systems: ) R
¢ s .- ’ -
- All organisms are endowed. with systems for detecting changes in . "

<
v -

. C R . o
their immediate environment: the irritability of ‘tissues is a basic

-

property of living matter. In the course of time, more sophisticated ~

3
environmental sensors evolved: from very primitive general irritability
) . ' i [
to more specialized systems for detecting changes in pressure, pH,

o

temperature, light, and so forth. Concomitant with the evolution of
detectior systems was the evolution of coordinated motility or the ability .

to*respond to environmental changes. In response to an increasing environ-

" mental temperapure,'the more sophisticated animal céuld now move and ‘ ..

& -

thereby increase the probability of finding a more equitable spot. The
elaboration of sophisticated environmental sensors meant the elaboration %

+ e 4 H ~
of information gathering and. integrating capacities of organisms: - the

P o
o

.- development of nervous systems and brains. With.the advent of the most

primitive forms of social behavior, such as sexual reproduction, the role

-

of fhe sendef noy had to be developed: information,haé\ﬁgt only to be

»

passively gained, but steps had to be taken to positively influence the .

——— - & acaquigition of the information., 1Ifi other words, ways and means of send- "

2
ing information had to be devised. Thus, mechanisms to _create sounds or

. ~ N - - 2
<p . to elaborate particular chemicals were a logical next step in deveggpment, ’

1 S—
Jt is not difficult to offer speculations on the developmepnt of a

particular signal.* Tinbergen (1952) suggested that a generalized pos-

ture or movement could be converted into a useful signal by the process
%
of "ritualization''; the exaggeration of the posture or. movement which %
- :
. £ - :
thereby permits the receiver to more readily distinguish the signal from

[ , .
, background '"noise". The elaborate courtship strut of the turkey, for

- -

ERIC o .
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example, probably stemmed in small steps from a simple Wwalking approach,.
L ) O

= ) ‘ . - - ©
Selection would have favored the development of some way of distinguish-

2 —

ing betwWeen a walking épprgach that ends in a mating from a more or less
t, ’ .
random movement, Thus, a stiff-legged gait invoked only in appropriate
ot et .

circumstances would take on signal value because of its discernability ,
from the ordinary gait: the signal to noise ratio is increased. To

e ) \ M ", i
the extent that the signal maKes for.mo;e efficient mating, it will. be.

-

selected for and would thereby be elaborated even further to increase

the signal to noise ratio. Hence, the development of some rather fancy

~ .

~

courtship patﬂ%rnq in various species.

There are two brakes to the continuous elaboration of a signai. The
. e ) y -

first occurs simply when further elaboration fails to c&nfer“any further

’

R . o
advantage to either the sender ot the receiver. The signal to noise ratio

P

is maximal, i.e,, the gignal is so clear .apd so unambiguous that the pro-

. babi%j;z/gsfnot being able to distinéuish between it and background noise

a -~
. -

is vep§ small. In this case, the signal should pretfy wéll stay where it

is, or perhaps drift in a soméwhat random fashion. . - ¥ M
. . .. ~ - . ¢ N ?’
" The second brake is probably more common: it results from the pres=

sure of increasing gpsadvantage. Selection will favor the elabbg;;ion of

[ . . I *
a signal so long as the advantages outveigh'the disadvantages. When thej

~ ~, v

disadvantages begin to outweigh the advantages, selection will be against

further elaboration, Disadvintagés may accrue in a number of ways, but ~
\ . . : ‘
all add up to the increased vulnerability of the sender: a more elaborate

s

signal might be so physiologically’éxpensive that if-significantly
decreases overall efficiency or might‘simpIy be~more likely to attract
. - s s

unwanted predators. Hence, some balance must be struck: fhe signal must

be sufficiently clear so as to minimize the prc;'ability of, mis'interpretatiori
- AR

~

.
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/”ﬂ\\ _» by the intended receiver; it must. also be sufficiently vague so-as to )
. b - S ‘ '
" maximize the probability of misinterpretation by Un%itended receivers, . .

such as predators. Peedback from the intended receiver will proqﬁce

- - ' .
pressure to maximize the signal to noise ratio; feedback from unintended
. ‘ o

receivers will produce pressure to minimize the signal: to noise ratios

i.e.? to introduce as much noise as possible into the system. C e
v } F:) ) -

\ Channels of Communication

at v

Communication channels are defined by the ﬁerceptual capacities of

-

the intendedfreceivers. I do not wish here to go into perceptual mébh?- o«

N
.

#nisms and species-typical capabilities to any, great extent, but -rather :
, - 4 , ‘
td’bfpseﬁf‘é‘bfiéf‘ﬁVérviEW'of”the?maﬁor“cgmmunication_channglsfused in

: soqialiinteractiong. Specifically, we shall examine some of the charac-

¢’ 5

teristics of acoustic, visual, tactile and- chemical signals. Recognize,

T .
i3 . .»

however, that an animal generally uses .several channels simultaneoqusly,

»

,éhe information received through one channel being supblepenteq'by“infor-

=, 9
mation received through andther. e

¥

4. - >

Acoustic Signals '

E _—

R

>

Sound signals have certain advantages over other channels in some

.

circumstances and of course certain disadvantages in others. One advan-

tage is that they may be transmitted over modexrate distances in air

s - .

-

(enormous distances in water) and can go around or through many barriers.

-

Thus, clear line-of-sight isnot necessary in broadcasting a sound

. signal, although increasing the number of barriers certainly increases’ tite

B "
attenuation of a signal. Sound is muktidirectional: properly launched, . ‘
) .

. the signal can be picked up by receivérs scattered throughout a full 3600 _~

. i ' ' {

o S 140 S
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A~y

_ circle. More commonly, though, the signal can be channelled so as to be -

¥y

stronger in one arc of the circle than in others., A distinct advantage

.

of sound is its independence from light: it is equally effective; day or

night, In fact, seund as used in communication is telatively independent

of most environmental variahles with%n~the ranges affecting living sys-

tems: light, temperature, EH’ density of the medium, pressure, etc.

Sounds may be modified along three major dimensions (frequency, ampli-

tude and time) to produce gg”infiﬁiﬁé‘variety of sigﬁéls,muihus, acoustic

e e B

communication has"ygreat flexibility and is widely used in social inter-
agtions, especially among vertebrates. We have mentioned earlier that

"the acoustic repertoire of domestic chickens includes some 35-45 distinct

~ sounds; no doubt acoustic repertoires of many species (not tounting
- . . A

humans) equals or.éxéeeds that of the thicken. -

v . Q
Acoustic communication.does have several disadvantages. .For one,

*

.4t is temporally bound: the sound produced exists only as generated qu

-

does not persist. The cricket that advertises its presence thfough sounds

4 4

must continue to emit chirps; when it stops chirping, its ‘advertisement
5 ; , S . .

- disappeérs. Of;courseﬂhthe,non:pgxsiggance-ofgthe sound signal could be

—ay

advantageous in certain situations, such as when hiding from a predator

o N

or when the signal no longer serves a useful .purpose. A more serious dis-

' advantage is its rather finite range: sound signals are fine for moderate \\ .

B

distances, but' useless at .long ranges (in an air medium), .especially if 3,

a few barriers (such as trees) are interposed. Thps, acoustic communica- . %
tion operates most efficiently’at moderate and short ranges; within such

/- ‘ . ’ .
ranges, the relgtively slow speed of transmission (as compared to light)

is not onlzydo real problem but-in fact is important %n localization.

Sound travels some five times faster in water and is significantly less

141 -
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attenuated in water than in air; hence, in a water medium, écoustiq’com—
. munication can involve much greater ranges. It has been suggested that

some of the whale sounds recorded in the Caribbean Sea emanated—fjom
0 M . * L 4
individuals in the North Pacific! ‘ ) . \

h\\\Jt would not be particularly useful here to describe endlessly the

types and variations of sounds used in COmmunic{tion by various species;

&

\

but the growing number of sbecies-typical sound catalogues testif%ﬁk\gp

the widespread use of sound, by vertebrates and invertébrates'aliké§§5As )
we have mentioned earlier, soundé %n social communication are used’to
convey location information, to direct movements of conspecifics, and to
convey infofmation about physiological condition and/ér "emotional" state.

Sound signals that are used to convey information on location are segmented

4 - '

or pulsed; the rapid onset qf each pulse; such as in a series of clicks,

B

permits the receiver to lodalize the sound source by éomparing the time
* . 2 .
of arrival at each of at least two separated sound sensors (its "ears").

3

Chicks under  ,stress (loét or cold) emit loud segmented high frequency

sounds known as "distress calls"; the mother answers with a segmented cluck .
s : ;

that also facilitates localization, and the two get togetbef.

.

- ‘, N )
~~—-——Signaihythat_are;dggiggggﬂngggpggx

i .
sgme time not revealing the location of the sender tend to, be continuous,
‘ 3 <

"

uninterrupted sounds with gradual onser gnd gradual, if any, changes in
frequeﬁcy. Threat fignals, such as the growl of the d%gs are\bgfsh, usually
low pitched, often a single relatively long qéte, and effective at

moderate to short ranges. Inforﬁationeabout the specific location of the

- . . .
sender is not needed to make the threat effective; all that is needed is

"~ to announce presence. Alarm calls ard somewhat similar to threats in that

“

Q
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Py \

of the" sender may be highly undesirable, . Unlike threats, though, alarm
calls are usually loud high frequency broadcast type signals that carry
. & .

over considerable distances.

“ An interesting demonstration of the %mportance of acoustic communi-
. ) . . .
cation in parent-young interactions in turkeys is provided by Schleidt et

LR They . -

‘. al. (1960)§{found that normal adult females that were experienced in

raising poults‘(turke§ chicks) attacked and kilied_ponits that w;re

"devoiced" (pouiﬁi«%ﬁat could not make ‘sounds); sham-operated poults were

. ¥
-

not attacked, -The reaction of the hen to the devoiced poults was indis-

-

., ) N
tinguishable from her reaction to potential nest predators, such as rats

“

or mice, IQ? hen also attacked and killed all hex poults when she her-
self. was deaézﬁéd;\igain; sham-operated hens did not kill their young,

Apparently, theigonsfant chattering\back and forth between the hen and

¢

her poults is important not only in the sense of keeping the group together

< but also in identifying the poults as members of the group. Experience

played a decisive role in forming the’aroustic identification system:

v
N -

naive young femdles that had never reared young did not kill the young

when they themselves were deafened; they Zlso readily adopted potential

predators introduced -to ‘the nest; - However; if she were not_deafened,
~ .
then she killed those of her poults that weria,deVOiced" unless all were
;°dgvoiced. Apparently, in absence of acoustic-éxperience ‘Pe hen can

learn to operate on visual cues, but once acoustic experience is gained

-

it takes precedence over visual information.

Visual Signals
>

Visual signals, 1like acoustic signals, are especially useful in some

. x circumstances and utterly useless in others. Although visual channels

H

- G
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" water. A further complication is that lighntis readiiy~absorbed or

! : * 3 3 l
mating behavior patterns of eaéﬁ“sex. An example of such use is illustrated

) 3 4 : 135

H

-

are independedt of temperature, pressure and pH, they are obviously inop-

Y

erative in complete darkness and are markedly affected by the density of
N [ ]

‘the medium: unless impeded by barriers, visual signals can be used over

~,

enormous distances in-air but only over relatively short distances in

.

]

reflected by barriers, so that visual signals are useful only on a line-

s ——~

AY
of-sight basis. Like acoustic signal’s, visual sighals are a ''here-now"

phenomenon: the signal ceases to exist the moment it stops being emitted.

.
“w

Because of "here-nowness' and the unequivocal directionality imposed by

"line-of-sightness"”, visual signals. are particularly useful in conveying

. 1
precise location information., This may be advantageous or disadvanta-

e
geous to the sender, depending upon who receives the information. Visual

LY

signals in the form of ‘color, movements and postures are also useful,
é ‘e

expecially at short and moderate ranges, in conveying information about

]
physiological state: courtship postures, threat displays, and the like.

Movements and postures account for .2 fair amount of non-verbal communi-

IS

cation among humans.A signal may be enhanced or obfuscated (i.e., the:S/N
ratio variedl simply by altering the contrast with background or adjacent parts.

Tactile Signals

. Generally, tactile signals .can only be used at extremely short

. . .
ranges, in fact so short that thﬂdividuals are in direct contact.
Thus, localization information is absolutely precise and immediate. Tac-

tile signals are independent of environmental ‘conditions, such as light

or temperature, and are undetectable by any except the sender and the
receiver. Thus, such signals are espéciaily useful whep secrecy is

desirable or imperative; they play a prominant role in synchronizing the

in Steps 8-14, Figure 21 (see page 121). The use OQTCaccile’signals in

114 , -
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) A - - L : A
conveying much other information is severly limited by the need for,

. . v

tmmediate proximity of the sender and receiver, and contact proximity

. . b
in social interactions is restricted to only a few componenits of the

-

©

various social behaviors.

3 . .
Mention should be made of tactile communication that does not
inyolve bodil§ contact: that of activating prgssure receptors through

. / .
a dense medium, such as water or a strand of a spider's web. Detection

t

of pressure changes caused by movement in water is known to, be possible

among many fish, especially over short ranges, but thé extent to which

? .
. the channel is used in social communication is not fully understood.

, Similarly, the extent to which electric pulses_emi;&;ﬁ by some fish ,
o

species are used in social communication is relatively unknown. However,

that fish gain useful information through pressure and electrical sen-
/_ i

. . '
sors is clear: such information leads to capture of prey or avoidance \\g%»
I'e

" of predators. Morée specific information is available in some spiders, .

i -

where courtship identification signals consist of particular vibrational -
e

e o

patterns imposed on the web. The male thus signals thatgit is a potential .

'mafing partner and not a captured prey; interpretation of the signal '

) depends’upén;thg'pﬁyéiologiC§1'QCEtETofiihe'female.,

mate proximity could be fatal if the'female_happened to be sexually un-

>

" receptive at ti{e moment.

Chemical’ Signals: Pheremones

- ©
/

Just as with other perceptual capabilities, orgahisms extract much

information about the environment by means of 'special sensors that can

KT

detect and differentiate between various chemical compounds in the sur-

i
+ . -

s rounding area. Those chemig¢al, compounds secreted by an individual and

~ . - 4 I3
o used in communication between conspecifics are known as pheremones. This

Aruitoxt provided by Eic:
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label was applied because pheremones were orkginally conceived of-as |
- ' ‘ . ' ﬂ
analagous to hormones, the difference being that hormones act within an
organism while pheremones act between orgahisms; pheremonés elicit a
3

’

specific behavior or influence a developmental process in another of the

same species. ‘luch of our knowledge and understanding ofs pheremones jis

*
[ »

relatively recent: we can demonstrate the presence .and acfion of phere-

- £

ménes, but ,the éhemistry is relatively unknown and’the;perceptuhl°

mechanisms, esPecially in vertebratés, are poorly understood. Indeed, a
fair amount of our information on pheremoneg_stems from work with inver-
tebrates, where chem;cal communication is esiecial&y prominept"and s}g- -

nificant. . -
l’ ° L ey
Among the social insects, especially the ants and termites, differ-

ent pheremones act as trail markers, aggregaﬁing substances, alerting
substances, aphrodisiacs, and the like. In the social and non-social ,

invertebrates alike, a number of species;specific pheremones have been

-

identified as aparodisiacs and sex attractants: 'seducin' is’'a chemical

compound produced by male Nauphoeta cinerea Yoaches that attracts recep-

, ’ ¢ . ., ~
tive females and also serves as an arrestant.- Sex attractants in roaches
‘ B . ﬁ‘

are relatively easy to demohstrate: one has only’ to establish monosexual

.

. ) s
in a jar or terrarium. At some

.. = —_—
convenient time, a piece of paper towelling that-was in the female cul-

o

ture for a day or so is moved to an open ‘place in the mdle culture.

- . .

Within seconds, the males swarm out ofﬁthéirghiding places and cover the
. ’ 2 JEREY

.
-

~

S
A

Amopg the fish, chemical perception is highlyrdeveloped in a numbet
. 5 . i )

of spectes and has been implicated in migra ion, hom}ng and feedin®

AN %
activities as wg&}‘as in various more intimate socdal behaviors such as
. = . . N L SN ’ [
~ < »
™~
' H
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3 . ' )
‘ . /and Todd
schooling ando eproduction. For example, Bardach (1970) found tha 11-

head catfish ( Ictalupus natalis - ) establish a social hierarchy when

they are confined in a tank; agonistic interactions become ritualized and

14 -

+

physical da@age is thereby minimized. However, if the sense of smell of

tﬁe fish is destroyed, they cannot form stable groups and therefore

fight to the 5§ath.',Apparent1y, the fish use chemical cues to identifyK -

each other jugt as‘the chickens (page 32) used visual cues.
In addition to the individual identifying odors of tHe catfish (and

probably many other species), there is evidence for species-typical odors

carried by each member of a species. These odors probably are a compo-

-
nent of the mucous slime secreted by the skin and covering the fish, and

.5ay be important in establishing and maintaining schools. Various ''ware-

ing" substances have been identified in fish; these subst;nées are ' )
réleased from the skin of wounded individuals a;d act, much 1liKe alarm
signals of terresérial forms in tkat‘tﬁey bring about avoidance behaviors'
by others. ‘; R
What with most ﬂ;}is being anosmic, there is little if any evidence
of chemical comﬁunication amjgg birds. However, among mammals, the
divgtsity and frequency of occurrence of skin glands and chemical recep-
‘Eaf§‘stfbnély*suggest*more*wi?eSpread use of chemical communication in —~ __
social ;nteractions than was f&rmally supposed. It has long been known
that various mammals use urine, feceg, and ghe exudaté; of speeializedﬁ
\secretary glands to mark territorial boundaries, to advertise presence,
and to convey information on physiological state, The male dog-that
lifts his leg and sprinkles some urine on the fire hydrtnt is essentialli‘

laying claim tojthe area around the hydrant and so info'ming other inter-

ested barties. The female that squats to urinate is simply voiding unless

, 117 - 4
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N

she happens to be coming into heat: then, she will dribble urine in a

- -

number of spofiﬁ‘thereby informing nearby males of her availability.
‘ In cattle on range, experienced bulls often serve as indicators of
. s Lo . )
which females are coming into heat: the males seem to act on chemical y-
A d

N cues as they single out and stay near such females fully a day or more

prior to overt behavioral manifestations of estrus. The role of exper-
. ! T~ .
ience in forming an association between chemical cues and mating has been

* ~ \
.

. demonstrated many times in Artificial Insemination Centers,” A bull whose

only sexual experiences have been in the collection room where non-estrous
. 4

teasers are used is -not responsive to chemical cues: his performance

-~

level is unaffected by the.presence or absence of urine from an estrous
cow smeared on the teaser.

The study of pheremones among mammals has been made more difficult

'
<

by the primer, rather than releaser, effect of many of the chemical

.

« " f

or sharing an apartment) tend to become more and more synchro

association persists. In mice,

estrus can be indyced in segregated female mice by exposing them to

%

7ba\gntﬁe of a male, ét is a primer effect, in that the estrus follows -
(5 o . -
‘the exposure by several days. Pregnancy can also be -blocked-by exposing

-

. [ -
a femake to the urine of a strange male shortly after she has been’ mated.

The specificity of the pregnancy block'pheremone is remarkable,“in that

o *

it ig effective only with the same strain of laboratory mouse and has

° @

little ‘transferance to other straing.

Chemical signals are highly specific: as Johnston et al. (1970)

point out, an e&uivalent acoustic signal would be a call stimulating only

FRIC | - 118 ( o
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6neAtype of receptor and heard by oﬁly sex and only one age class of a

given species. A .unique advantage of chemical signals ig their ability

to- transcend the time barrier imposed on the "here-now" acoustic, visual,

and tactile signals. The chemical signal released now can still be

g ) S
operating tomorrow or the day after, In fact, the duration of persis-
tance can be modulated to some extent by controlling the volatility of

the ghbstance released. Highly volatile substances, such as are used to :

.mark trails in ants, are dissipated moderately Yapidly and must be reple- -
e -

A\l

nished rouéinely if the trail is to be distinguishable. But that is fine,;’

/
sinte it would be quite jgnefficient to have a‘trail persist after it is

no longer useful. Somewhat less volatile chemical compounds also have

their place, such as the queen substance in honeybee hives: so long as

3

the pheremone, produced by the queen, is available thiodéhout the hive,

. . »

. ~all is well and good: -However, if the queen dies or is removed, a notable

change in the behavior of the workers occur$ within a%y'or so; the
. ' \

By

change is attributed to the moderately rapid disappearance of queen sub-

stance from the hive. - Substances of very low volatility persist~fof some

© -

time and are especially useful gs territorial markers; it would do little

goéa £ these markers disappeared long before the marking animal hag a
chance’ to revisit and remark the site. ™ ’

Another almost unique characteristic of chemical signals ig the
, .

limited amount of locélization information contained therein. Since the

. ' C o,
time barrier has been overcome, the receiver can detect where the odor is

coming from and may even find the exact spot where the signal has been

deposited, but the,sender may have fong since left the area. This is

2

- » . ~

especially useful if the receiver is a predator, but less useful if the

receiver is a desired conspecific (such as a recéptive sexual parthner).. -

4
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ing the risk of attracting an unwanted receiver.
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A maJor disadvantage of chemical communication systems-is their
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heavy dependence unon highly variable environmental conditions.

t
i
K
t
[3
¢

‘

directions is severely limite. (unless such conditions arg essentially
stable, such as a downgtream current)

In addition, signals can be
masked or obliterated by other environmental variables, such as rain or
sngu,

N

Y

ARRIATEN

(

and volatlllty is: often nar(edly affécted by variations ih tempera:
’ o ”’M '

} .

ture. (All in all, cHemﬂg!E communication is most effective at short -

ranges ln moderately controlled environments such as nests
Inﬂthe outside world,

<y - ¥
ad aives.
7
ther systems tend to be more “efficient L
- N ' ‘ . '
N
-

Up to tuis point

»

Y
.

Animal Commun1caggon‘and Humarn Language

~

. P
our discussion ofscommuajcation has dealt prirarily
with what is ordinarily termed "non-verbal” ¢ uhication. Sounds, move-

- . . ]
o - ~—
nments, postures,gsmells and pressures cre used to convey infortation on
fes s
locatian, ,to.reveal physiological state, %o attra
A movementss to revaal identity
~ \ i
x, 4
A

or repel, to/direct
or to offer some combination of information «

. t
ind directives. 'In no sernse are these various signals akin to vords u. .
k] >
' *entences in human language he 35-45 sounds in tne chicken's vocal

[S AR

- redeftoire zre(nnt words taac car b

I <

diffewent

arranged in various ways to Convey
nes3sages 1f anvtaing, bv a wiid
/as
they migi:t be consi
.
,

O

ERIC o

itretea of the imagination,
ed a“ best tangiple nruns or simple phrases pertaining

s

-

150 "
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In such situations, localization can be built into

water borne signals are subject Gphthe vagarles of winds and currents;

the signal by the

Air and

hence, their usefulness for transmlssld% dver large dlstances or specific

.

simple expedient of not seQbrating the sender from the signal anF accept-~

i

[N

>
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C e , - »

to the immediate situation in which the chicken finds itself, but such an
—

analogy leads to a dead end. It is enough to say that there is a great

f <
»

deal of communication am%%g non-human species, but it is of the non-verbal,

7

such communication, social interactidns and
- .

.non—language type. Without

sociality would ‘be imbossible. The more hfghly.structured the social

.organization,’ the more extensive the communicative repertoire.

Is language then solely a human prerogative? Until fairly reeently,

.,theﬁanswer was,_ clearly hyes” NowY however, there appear to be signifi-

S

% o
cant breakthroughs on the animal language front.,
: h i

»

After years of trying

. ‘ to teach chimpanzees (Pan troglodytes) to verbalize recognizable words,

researfhers have hit upon the idea of caoita1121ng instead on the animal's
- B -
physical dexterity. In one area of study (Premack, 1971), chimpgnzees
. ' - . c. T
learn to use tangible objects (such as wooden blocks of various sizes,

shapes and colors), each of which represents a discrete object or an -

° M .
operation, to construct.sentences and formulate requests.

Knother ingeni-
-— e ~

L 8
" ous approach has been to teacd/;he rudaments of American Sign Language

, ¢ 1971, 1974, 1974) -
(Ameslan) to chimpanzees (Qardner and Cardner, 1969,/ ’Persons who are

. ,/
well versed in Ameslan (commonly used among the deaf in this country)
. S

. N -

have little difficulty "conversing" with trained chimpanzees,
.»/ \\\ NI

the first,ghimpanzee to be taught

Ameslan by the Cardners added to her vocabuléry by maklng up
T . tﬂ

some obJects and could construct sentences using a 51mp1e bt 1ogica1

toires often exceed 100 words. Washoe,

‘igns for’

whose reper-

.7 ‘
grammar. She could understand the difference between 'you give me" and
"me give you" » and even generate the chimpanzee equ1valent of %wearing
* , '~ wheft the occasion warrants. Since this work is so new and is spill in ‘a
’ ' e
‘stage of rapid development, there is little point in expanding on it here
"since anything committed to pape{-today will be obsolete tomorer
R =
Q - o P - oM.
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' Suffice it to say that the once absolute distinction between humans and
© ' . .
non-humans, language, .has now been broached; it is no longer so absolute,
and*with the breakthrough we may*learn much about human and non-human .
s A\ . =
< o ~
. societies alike. - .
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VI. INSTRUCTIONAL MATERIALS
Following is a 1ist15g'of readings and films that I find ‘especially
useful in 1ntroducing students to Biosociology. Recognize that this is
a very personal list and thoroughly reflécts -my biases.in biology and
behavior. Other materials might be ‘more appropriate for readers with
different biases, and the reader is Fncouraéed to~gather together

-
his/her own list. . . -

‘

4

1. For the more advanced students with at least some background

A. Qeneral References ¢ ,

in biologv or psvchology. -

Brown, J. L. 1995. The Evolution of Behavior. New York:

Norton, 761 .pp. A new book with hzavy emphasis on evolu-
. tion and especially in birds.

Dewsbury, D. A. and Rethlingshafer, D. A (eds.), 1973. Com-

v

patative Psychology. aé_Modefn Survey. New York: McGraw-

ES

Hill, 625 pb. The latest updating of an old standard
Comparatlve Psychoiogy text; the various cltapters are
wrltten by different people, many of whlch are 1eaders in

\
theif fields. f

J . .
linde, R. A. 1970. Animal Behaviour. 2nd Ed. New Yérk:

McGraw-Hill, 876 pp. Complete and vetry heavy going, but
all sides of all arguments are carefully presented and

4
documented; a ''must' reference book for serious students

of social hehavior.

e~
-WJWJ \

varler, P. ». and Hamilton, !'. J. ITI. 1966. Mechanisms gf
Anxmal”ﬂqg}v1or view York: Wiley, .771 pp. Heav;}ﬁ

[ -
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slanted towards physiological processes and mechanisms;
n
this book, together with the Hinde book, pretty well

cover the field of behavior up to the mid-sixties. It

now needs updating.

¢

Wiiso%“E. 0. 1975.7 Sociobiolog}. Cambridge, Mass.:

v

A4 . -
Belknap.Press. A new book dealing specifical{;}:ﬁth bio-

gociology, but with a refreshingly new appfoac 3 emphasisa

is on population biology and evolution, rather tHdn simply

behavior. The .book wfll be the major one in this field

: for years to come.

2. For beginning students with little background in biology or

psychology.

¥

) Eibl-Eibesteldt, I. 1970/ Efhology. The Biology of Behavior.

New.York: Holt, Rinehart and Winston, 530 pp. Provides

s

3 good example of the approach prevalent in the European
'schools; emphasis is on evolution and field biology, with
an intggductdon to thuman ethology.

\ Klopfer, P. H. and Hailfan, J. P. An Introduction to Animal

>

_—— Behavior/ Epglewoo Cliffs, N. J.: Prentice-Hall, 277 pp.
-7 % . o
’ *  0ffers a concise and interestimg history of ethology as a

field of study; emphasis is on social behaviors and beha- "

. 9
vioral development. oo
[

Manning, A. 1972. An Introduction to Animal Behavior. Redding,

- P

'Mass.: Addison-Wesley, 294 pp. An easily readable and

A
fairly complete overview of thé field of behavior, combining
?

the best elements of different approaches. -1 have used this

one as a ''text" in my introductory course. ~No,

Q _15}3
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McGaugh, J. L., Weinperger, N. M. and Whalen, R. E., (eds.),

1967. Psychobioléﬁy. The Biological Bases of Behavior.'

-~

San.Francisco: Freeman. A collection of readings J&rom

Scientific American. Needs updating.

Scott, J. P. 1958. 'Animal Behavaﬂr. Chicago: Univetsitﬁ
ﬂ of Chicago Press, 281 pp. An old standby, one of thé
-~ :! . i
firsts of behavioral texts that stressed social hehaviors;

' fairly elementary and very easy .to read. Usegul even at-

& the secondary school level, : f

Tavolga, W. N. 1969. Principles of Animal Behavior. New: - -

PR

York: Harper and Row, 143 pp. One of several short o~

paperBacks offering a quick and somewhat superficial -

—

introduction to the field of behavior; thesgﬂbogks are .

useful in mini-courses and in sectionsgof a broader course,

but usually are not in themselves sufficient for a full

course. ‘ ]

‘

Wallace,.R. A. 1973. The Ecology and Evolution of Animal

Behavior. Pacific Palisades, Cal.: Goodyear, 348 pp.

3

. A new general inproduction to the field of behavior; in

. paperback, it would be a gord buy. . N

B, Topical References; books offering @epth in spelific topics o

1. Series publications 4

4

a * ' <
Series' published by Academic Press, New York;- in depth
presentations of recent advances. 'xd§ ' . o
S s
Advances in the Study of Behavior. Ed. by D. S. Lehrman,

'y J. S. Rosenblatt, . A. Hinde and F. ghaw. Vol. 1, 1965;

“

Vol. 2, 1969; vol. 3, 1970; Vol. 4, 1972; Vol. 5, 1974,

} ®
, >
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§
. A Behavior gg Non-Human Primates. Ed. by A. M. Schrier and

. B
D RS -

;o F. Stollhitz. Vol. 1, 1965; Vol. 2, 1965; Vol. 3,

-

L
1971; Vol. 4, 1971.
; i
i

i
. Primate Behdvior. DNevelopments in Field and Laboratory

i
e {

Research! Ed. hy L. A. Rosemblum. Vol. 1, 1970;
| . < _Vol. 2; 1971 : Vol. 3, 1974 ; Vol, 4, 1975.

Benchmark Papers in Animgl Béhavior,-published bv Dowdén,

. %
Hutchinson and Ross, Stroudsburg, Pa. Fach volume contains reprintings

P ,

- -

of the significant papers in a topic area; tﬁgatment of the topic is
i ' - ; ,

often historical. " ) ’ L 4
Vol. 1. Carter, C. S., (ed.). 1674. Hormones and

Sexual Behavior. 362 pp.

¥

ol. 2. Stokes, A. W., (ed.)., 1974, Territory. 398 pp.

. D=y,

v6l. 3. Schein, M. W., (ed.). 1975. Social Hierarcﬁy‘

. -
-

and Nominance. 401 PD- s
* volumes currently in press:'a - : ! ¢ o
. Collias, N. E. and Collias, E. C., (eds.). 1976, Ex-.

. 3 -
» . - v x ‘

. ) ternal Construction by Animals.

~ -

. - ’ ,/¢~ ) o
Porges, S. W. and Cqle, M. G. H. (eds.). 197§ﬂ, Psycho-

-

phystology.

-

" -Hess, F. N (ed.). 1976. Imprinting.

-

‘wller-Schhrze, D. (ed.). 1976. Play: T .

. LI v

Silver, R. (edq). .1976. Parental Behavior in Birds. q

o .
L. 3' 2. Books of defined scobe -
L ,

Hafer', F. S. B.'épd.)\196°T .The Behavieur ‘of Ndmestic Animals.
‘ M ) .

.2nd, Fd., Tondon: Bailliere, Tindall and Cassell, 647 pp.

a " .

: A goad reference hook for the behavior of the domestic
) PURT ) . ”
) ’ AR,
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\ animals so often.-used in our various laboratory exercises.

§ Sebeok, T. A. (ed.) -1968. Animal Communication. Bloomington,
% L ' -~ °

" S
> Ind.: Indiana University Press, 686 pp. A eompendium of

. research in* animal communication up to the late sixties;

needs updating.

There are also aveilable now many excellent treatises on individual
artimal species. Most of these are very readable and of interest to the

non-specialist as well as providing much information to the'specialfst.

L
[

‘There are too many to list individually, but I must mention the series

‘ .
.

put out hy the'.University of Chicago Press; this series includes such”

- .
treasures as The Spotted Hvena by Hans Kruuk; Mountégn Sheep by Valerius

by George Sghaller. Other outstanding

Geist, and The Serengeti Lion
. [ 3

" Chicago books include Social Organization of Hamadryas Baboons by Hans

4 .

- vt
Kummer, Baboon Ecologv by Stuart and Jeanne Altmann, and a host of others.
gy by,

-

Two excellent books recently put out by the Belknap Press of Harvard
s : :

Universityv Press deserve especial mention: The Social Behavior of the -

-

Bees by C..D.sﬂichener and The Insect Societies By E. 0. Wilson. Both .

P

- hooks deal heavily with the evolution of social behavior in insects,

winh ‘tichener concentrating on the bees (some 20,000 species) and Wilson

t

r

tr"ating‘sociobiqlogy more broadly.

-~

C. Journals E . . -

*

.

1. of,immediate pertinance t0 biosociology . \\

" Animal Behaviour. -The official.publication outlet of the
. -] 5 *

-

‘ ) (American) ﬁnimal BehaviorQSocfety and the (British)

Association for the.Study of Animal Beh§yiour; published:

1

P

v Bailliere Tindall,llondon. ”b%lly shorter research

Y .
4 k4

e . 188
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articles emphasizing' the biological approach; occas-

-

. P L a
sional reviews; all articles are in English.

[

Behaviour. Published in the Netherlands by E. J. Brill,

keiden. "Usuallyv 1oﬁger research articles reflecting o

L4
. . -
an evolutionary approach to behavior; articles are in
Fnglish, French, German or Dutch, with a summary in -

another language.

Zeitschrift flir Tierpsvchology. Published in Germany by

7

, Verlag Paul Pa.ray.~ Research articles, both long gna. Vo

-

short reflect an evolutionary approach to behavior.

l4

Articles are generakly in CGerman, but some are in_ .
_Fnglish or French; Enéiish summaries are usually. .
available. ' ‘ R L -
Journal of Comparative énd Physiologicai‘Psycholoéy: ) ‘ *
Puhlishea’b;nthe American Psychologieal Association. o,

+ Generally shorter research articles reflecting the

approach characteristic of experimental psychologists.

[N

ntil recentlv, articléé were heavily physiological

but an increased amount of, comparativé work is now
planned.; All articles are in Englisha.

e ¢

Journals, that often contajn articles bertinent to biosociology- .

-

(ZQimal Learning and Behavior. The Psxchonomic~50ciety3" s

]

< -

\pplied Animal Fthology.)g Elsevier.

“Auk. » THe, American Ornithological Association.

4

Copiea. The American SocietV of Ichthyalogv and Herpetology.

°

: *
“Mormones and Behavior. Academic Press. N

I8 | -



Journal Qj_Mammalquﬁ American Séciety of

*Social Bidlogx.

. Sociometry.

=]

y =

°

s

?

.

, Wilson Bulletin. Wilson Ornithological Association. ,

3. Scientiftc American,

3

D. JFilms
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Mammalggists.

in a class by itself; often contains at

.

least one behavioral ox biosociological article per issue. ,

N L4
It is impossible to list all the f{ilms presently ayaildble that

deal with some aspect of biosociology. New films appear on the scene
virtually every week and it<is a significant chore just to preview
. . . PO . . ,

them; letsalone gather the details on availability, price, etc. My

own tendency has béen to lean heavily on the Psyéhological Cinema

Register (PCR) of the Pennsylvania State'University Audio-Visual Adds
. . é ‘.

Library (Universitf Park,  Pa., 16802);,they keep pfetty,well‘on top

XY

of the behavioral films and have an efficient dfstribution_system

. ) ]
(withid the -contjinental U.S.) at fair rental costs. Most of the‘films .
. . ' .

listed below are available for rent.and/or purchase from PCR; catalogue

numbers are included. )

Following is a list of sqlecteé films that I find espgcialiy useful

others are brand ‘new; .

-

in teaching biosociology. Some are quite old and

fhey all are useful as illustratioms of particular aspects of .the field.
\ -

Albatross: good study of sodialggghavior of the Laysan albat-

. » -,
ross during the breeding season; of especial interest 1s

the formation of lifetime pair bonds. PCR, #40117

exceptional film of the cinema verité
B .0

rvpe: narratYon is minimal and no '

axg

- ‘ k]
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Animals in Amboizli:

"explanations'
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offered; shows intra- and inter—épec%fic iﬂteract;ons,

primarily around a water-hole. Theré\izmi? much in this

°

film that it should be viewed sévéral tlwes; I use it at
least twice, once at the beginning of the -semester ;nd
again at the ;hd. ?CR,‘#20773 ‘i '
Baboon Behavior. PaR-2107K ' . ) N
Dyhaﬁics of Wa?e Dominance. PCR, #31292

- - These two films are part of a series of films on the be-

A .

behavior and ecology of Anubis bahoons. The first is a

good introduction to the baboons in their natural setting
and defines the‘general social organization of the troop.
'The second analyses the central hierarchy and its function

in maintaining social stability. These films are now
N classics, having set a pattern and high standard for a

.
2

number of pfim§te films that followed.' .

+ Behavior and Eéology of Coral Reef Fishes. A recent film that
- r

—~

B I
especially ties social organization to-feeding habits of

different:species of Butterfly fish.. Some coral grazers
establish defended territories aroun% particular corel
heads, while others graze more widely over a "home-range'

@

area; in both cases; pairing is common and continuous
"checking' of: the partner is‘readily observed. Clogely
- .

telated species feed on plankfon near the surface and
' %
aggregate in large schools; established pairs.are not

- .

evident in these aggregates. lniversity of Hawaii

.
@ - -
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3

Eleea&{gg Hearts and Bonebreakers. An interesting account,

.

T.V. style, of. Gelada baboon; (the'bleeding hearts) and

Lammergeyer birds (the bonebreakers) in Ethiopa; a ;e—

laxing film that entertains more than challenges. PCR,#40116
Dances of the Bees. ’This‘ié a goldén oldie that still has

its uses despiée the current controversy over the inter-

pretation of the bee dance. The scenes ‘are clear, the

",
H

film is explicit, and it "works we «can translate the

dance into food source locations. PCR-103

Ecology and Behavior of the Paﬁés\Monkey. Rockefeller Unf . ',4

L s AN
Bcology and Beﬂivior of Vervet.Monkeys. Rockefeller lniv.

N v

Mountain Gorilla. PCR-2141K

Monkeys of Mysore. PCR, #20813
Rhesus Monkeys of the Santiago Island. PCR, #30958

\‘ There are now a number of primate natural history films
S . .

avaiiable; these are some that I find quite useful, if

only to illustrate thé diversity of‘organizagional patterns-

among the different, primate species.
: \

Evolution of Nests of the Weaverbird. .

4

Life in a Weaverbird Colony.

Trace the evolution of nest construction, from simple

} . ' . i N
platform cups to elahorately woven masterpieces in® this

-
“

interesting family of birds; includes scenes of .huge

1N S
.

colony nests and illustrates social interactions withii//ﬁgj

and between -breeding pairs. Univ. of California

.

J. ."' 170
/
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Jungle Fowl in India and Ceylon. PCR, #10556
Red Jungle Fowl in Thailand. PCR, #10557
Useful because of the taxonomic proximity of Jungle

Fowl to our domestic chitkens; shows the social inter-

’
. . . 3 >
»,

relationéhips betweeg~individuals and small groups.

"Mallee Fowl. CRSO, Australia

Sp?Eing i/n/‘African Mouthbreeding Fish. PCR-2185K

.
*

Tto good examéles of. very different tymes of parental
* beh

a ior..” The Mallee fowl spends a good part of the year'

)

tehdingsto the mound nest but has nothing to do with the.

a

young after hatching; the African mouthbreeding fish
> v

»

broods  the young in its mouth until such-time when the

young pgg\f:nd for. themselves. Y
Nature and Development of Affection. . PCR-116K

4

Rock-a—Bye Baby. Time-Life Films ]

Both films deal with parent-young relationships,.
. chiefly in»grimatqs. The "Nature and Develppmeng?'film
lis by now an old classic showing Harﬁoa‘s work with
§urrogate-reared Rhesus monkeys; the "Rock-a~Bye" film , &
is much moreg;eéent and.inciudes humans in its coverage.
'Stimuli Releasiﬁg Séxual,thavior in Domestic-Turkeys. PCR-114K

~ .

‘Cgurtéhip Behavior of the Queén Butte}fly. PCR-2123K r)
Good demopstrations oé,fhe chaig sequence of behaviors

- A '

v leading to successful matiné; thé stimuli involved in each

step of the s uence, are elucidated, and the importance of
P . .

intimate communicatioq'is well illustrated.
. " ’ .

171
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Animal Communicatién. Time-Life Films

Use of Sign Language by Chimpanzees. Univ. of Névada, Reno
The first film, "Animal Communication' takes a broad
and‘somewhat superficial look at signals afd c?mmunica—
tidwm in the animal.wor}d; the filmnls fairly elementary
. and ﬁnchallenging, but it contains a number of otherwise
hard-to-get sequences. The 'Use of Sign Language" film

is new and ver& exciting; it is thg first of what promﬁges

<3

* L
to be a most important series depicting the use of a

human language by chimpanzees; N

Social Reactions in Imprinted,Ducklings. PCR-2180K

There are several "imprinting' films currently avail-~
-

ablé,.but I prefer this one because of its emphasis oﬁ;an
eﬁpe;imental approach. Du ngs are imPrinted to a
plastic milk bottle mounted qn‘a toy electric Erain, énd
can control the extent of éuéséquent exposure by means of
a readily available k;y.

{

Territorial Behavior in Uganda Kob. Smithsonian\Inst.,
A good example of a "lek" type mating arrangemeé%.
Males establish small breeding arends which they defend -

against. competing males; estrous females ehter the arenas

and are mated following a brief courtship interplay.

[N
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VII. STUDENT PROJECTS AND LABORATORY EXERCISES N

N
t

In this section, I should like to offer some examples of biosociological
exercides and pfojecks téat can readily be carried out in the classroom. This

collection 1s intended to suppl?t a more extensive collection of exercises

presented in Animal Behavior in Laboratory and Field edited by Price and Stokes
v -

(1975). (Some good biosociological exercises were droppea from the present

second edition, but unfortunately the first edition of this handy manual is

°

now no longer available).

- s

The first part of this section is given over to exercises that I have

used (with generally successful results) over. the past years; they are

therefore built around the animals and facilities available in my laboratory.

However, in many cases other species of animals can be used, and sometimes

not necessarily closely related species. Of course, many variations of

P

procedures can be }ntroduced to expand upon or simplify the classroom v

] [}

M 2]
exercise, and individual students often are intrigued enough by one or more

of the classroom exercises to expand it into an individualized term p}oject.
. [

Ny [
The second part of thig section includes some project reports and classroom

exercises contriblted by former students of mine and previous participants
o B

- /
in Chatauqua Bi#gociology courses; they &are presented here in order to
"illustrate the diversity of interesting, challenging, stimulating and meaningful
ideas that can be pursued in a Biésociolog§ course or in the biosociological

component of an existing course. .

'Y 0 N
. * A, Some €lassroom Exercises
) .
ﬁ{/ %
L4 -
. . 19
o Fi W




1. An Inventoryv of Behavior J
) a) Handout to students :

This is an exercise in naturalistic observation, designed tolacquaint
i -
N you with some techniques of behavioral observations. An examingtion of

-

the data obtained from natugalistic observations often reveals relation-

-

ships between behavioral_acts, or between the environment ‘and the organism,

-

—p—— .

; z .
that are otherwise obscured. In the course of a unit of time, thé indiv-

A;

. idwyal performs many behavioral agts.' Some of these are completely indiv-

AR NI

idual acts while others are performed in conjunction with or as a result
. A) . -

. -

of being in a social group. For example, a cow may walk aiong a defined

pafh (an individual act) but the act of‘walklng along thls»partlcular

P

path may be governed by the actions of the herd as a groupu the entire

‘-

herd may be moving along the defined path and thé individué? cow may be

= ’ ¢
¥ *" acting as a member of the group. Thus, we need to know not® ogly what an
individual does at any given time, bué also what theé group ?s a ole 1is
' ‘ . t " °
doing at the same time. With such information at hand, wegmay eventually

o

be able to determlne the effect of the 1ndiv1dua1 on the é&oup s behav1or

e (: .
and the effect 8f the group on the individual's behavior.? ~
te
It is extremely difficult to simultaneously observe an individual and
<3 » . “

-

the group, especially if one is-dealing with an unfamiliér species for

3 * A,
the first time. There are at. least two ways of gettingrground this prob-
s e, M ¢

#

lem: the first entails méking many observations, sometimes concentrating
”

f:j’ .

4
on the 0§?up and so/gtwﬁes"on an individual; the second method uses a’
,-

team to make the~observations. We will use the second~method, since the
v S

7 “

)

I g - . . 1 ~ I N i
¢~ .. mount of tifhe*reauired for the first method is not available to us;
. ) ) : by
.
s e ~ :
.. 174 Y ‘
-~ - - [d /
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teams will consist ef at least two people.
’ .

The efficient functioning of a team depends upon a high degree of

.

coordination among tjam members. Tasks should beﬁwgli'defined éng assigned

in agvance of the ob

v ~

group as a whole and one or more should observe individuals. In the in-

terest of consistency among the various teams, please keep your data on a

minute-by-minute basis. Later, these raw data may by lumped %h:g.ld£;2r
! . . ;.

»

time blocks for analyses.
At *

.

Our problem in this exercise is two-fold: we should like to make an
-

inventory of the various behavioral acts carried out b} the individual or
. Y, _
the group, and we should also like to have an estimate of how frqufntly

these acts might be performed. .Since only two lab periods can be devoted

~

to the exercise, we have no way of relating the levels of activity to

specific times of day. However, you should bear in mind that time of day

is often critically important to behavioral observations: little "sleep-

~

ing" or "roostifg'' behavior will be noted after sunrise, and very little

-

""feeding', "running", etc., will be observed after sunset. - Other environ-

mental conditions existing at the time.of observation L@ould also be noted,

wherever passible. ®hservations recorded on a cloudy, cold October

morning will .reveal somewhat different behaviors than observations ré-

\ ' M 4

corded on a hot, sunny July atternoon. All these details are important

.

in assessing vour results, or in compiling your data at some later date.
Y 3 N
. ¢

Incidentally, the date of your observations is important if for no other

.. . .
reason than' it giv , clue as to the general climate at " the time of the

)

-

observations: vou ys go back to weather bureau records for

|

N 17 R

. -
ervation period. g team member should observe the

Ll

-

e



B,

climatic data for that day.

f]

y

&

-

When dealing' with an unfamiliar species for the first time, it pays to

spend a certain amount of time just observing and 1isting the various be-

haviors. When a sufficient number|of acts are listed'so that few new ones

P

appear, then you are ready to begin’ the observations on a time basis.

initial untimed observation period serves two other, functions:

The .

) ) N N\\_’)
allows time "for the animals to accustom themselveg to the presence of

observers and so to resume normal.acrivities; ;«) it allows for agreement

"\
to be reached among team members as to what po call a particular behaviora

Such agreement is critical to thetpr per functioning of the team.

At the end of the pre-observation p

act.
iod, you may want to make up a

raw data table so that acts can be quickly recorded.

3
‘

Such a table might

have the behaviors in/columns acrogs the top, and ''time" in rows along

‘the side. Or you might prefer yo.simply 1ist the times along the side

-
]

and note the behaviors as th occur. The latter method eliminates the

¥
possibility of marking a béhavior in the wrong column, but it makes neces-

and: "animal ##23 threatened

sary some sort of shor thus, "23T7/56" means

-

animal #56, and #56 etreated" or ''23/56F" means that the encounter was

a fight, and #23 fron. Similarly, "23 & S6F" might mean that the fight '
was inde0151v7r You are left to your own ingenuity to devise other short—
hand_symbol /(for trough feeding, drinking, dusting, walking, preening,
st;nding,/feather1f1uff1ng, tidbitting, crowing, cackling, running,
sitting%ﬁn—ghe—ground, roosting—on—a—perch, etc.) but make sure your

system llows for error -free translation into English.

T ”
s
\

-y 5

1
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Observations of individual animals and observations of the group as a

~ M #

whole will be made. Observations of individuals.should be recorded %n

1 -

teﬁms of everything Ehe~individua1 does during each one minute ihterval - o

-

of the observation period. From thesé data

A}

e can make estimates of the

light hours.

- o

the group should be con-

Ideally, observations of the activities o
. .

method leads to, many complica-

N

, A
ducted in the same manner. However,
tions both in recording -and interpreting the data. To simplify this

. . <
* situation a-sampling technique will be used. In this method the observa-

tions are expressed in terms of the number of individuals involved in an

activity during thé last 5 seconds of each one minute observation period.

-

N :
For example at the end of .the first minute 4 birds were eating, 6 were “ . T
i3 - \\’ N "r

sitting, 10 were standing, 2.were dusting and 1 was drinking. A similar

observation.would be made at the end of each successive minute. When
i PR

using the sampling technique one should bear in mind that the accuracy of

the observation depends on the dssumption that the sample truly represents
L Y

the whole périod? i.e., that the activities of the group during the sample

r

period are the, same as the actiyities of the group at any~other time of

day. To the extent that this assumption is inaccurate, the data are

O
inaccura?e . H

I3

Data of this kind may yield clues as’ to how the activity of one bird

I > »

affects another. For example if 6 to 10 birds, not just ope, were seen’

eating at each observation:period, one might suggest that feeding by some

birds tends to engender feeding by others.

IS T
p / 3
M LI
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- S0
YAt the conclusion'_of the observation period, we will ret'um’/t?the

< N
jaborgtory to permit each team to assemble its data and draw whatever

) conclusions possible from the data. In writing up this report you might
iy ! "
find it helpful to represent the resglts in terms of one or more higtq- .
grams. ' ) .
. y - \ -
Background reading (in addition to your text): ) < & .

Thé following chapters in The Behaviour o! Domedtic Animals, edited by

E. S. E. Hafez, 2nd*edition, 1969. Bailliere, Tindall & Cassell,

. London. &

N

Guhl, A. M., Chapter 5. The social environment and behaviour. 4 —

.
.

Guhl, A. M. and G. L. Fischer, €hapter 16: The behaviour of chickens.

Hale, E. B., W. M. Schleidt and M. W. Schein, Chapter 1?. The beha- ./
viour of turkeys. 0 . . -
Scott, J. P., Chaptér 1. Introdqction' to animal behaviour. °
‘ -
* ° \
. ¥ ¥ 4
o . .
» o L]
= g . :
. e
// : ‘ .
. » - » X ) . v'
. K . '
‘ - Jn 13 n
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b) 'Note to ‘teachers- > . y
. 4

’

Obviously this exercise can, with very little .modification, be carried

{ )
-

out with any'aéailable species. The handout was originally written with a

~ *H * -
number of small (10-15 bird) chicken pens in mind, but I have also success-
fully used establishga groups of japanese quail in Iafge laboratory cages,

-~ i * L4
aquarda containing one (or as a most inéeresting variant, two or more). species

-

“of fish, herds of cows and flocks of éheep i@fand out of the barn, ants outéide’

>

our laboratory window as well®as flies on.the wihdow, and the like. The only

equipmgnt needed for this exercise, besides the animals, is paper, pencil and

a watch; the mére time available, the better the results. On one occasion I
listed the species we had available for observation and offéred the students
" Ay 9

“Free cholCe of these or anythlng else they wished to observe; one ingenious

¢

gain,carefully observed and 1nventoried the behavﬂors of their classmates.

A similar type of exercise is very well presented in the beginning section

e ,
L]
! . - -
of the Price and Stokes manual. - ‘ . . .
. . . . - . 4
l*/‘ ' ’ i * - M
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2. The Behavior of‘Bees .

a) Handout’ to students
i N .
A hone¥bee (Apis mellifera) colony serves as an excellent exgmple of .a

a *

clasely knit, highly:étereotyged, and usuallv efficient type of insect
society. Vuch:like an individualadrganism, the colony maintains itself

and grows under favd%able conditions, reacts as a unit to various fluctua-
' >
tions in the enV1ronmen£ defends itself ag![nst other colonles, and re-
N ! v e
produces when conditidms dre suitable. The efficient functioning of &
; \ . AN / S ) )
cblony depends. upon a high degree of 'specialization on the part of the

’ N /
3

individuals 'naking up the colony. ,Each individual performs a spetific

. /
N . : . .
share of the3tota1 activities needed for survival so that there is complete
interdependence of individudls upon each other. Such specializarion is
characteristic o€ the socigl insects;
. \

>

A normal colony.of hofeybees oontains a single fertile female (the

8 . .

queen)’, several hundred fales (drones), and several thousand sterile fe-~

B . . L "s

mefe workers. The que n's sole duty in %he colony is to lay eggs. .She
. oy ’ .

is fertilized durifhg g courtship flight just prior to the establishment

of the colonv, and thereafterdoes not mate again. " She produces tens,of
. - 7 . v ) . '

thousands of eégs ‘iring the sevéral vears of her lifetime,- and depends .

’

upon- the workgrs ! food and care.

The drones'’ function.is' to rfaté with virgin queens duigng court-
* Al

.

ehip flighes. i they cannot forage for themselves, they are fed by

. ' : - ® .
the workers in/the hive. Thev cqnﬁribute nothing to the maintegngnce of

13

the colony, d seem to be more or less merely tolerated when conditions

in the hive are satisfactory. Hovever, during periods of food shortages

- -
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: .‘ R ] . - N N ~
- or environmental stress, the drones 4re killed or forced out of the hive . ' S

. : {
. . o . . . o
to starve or freeze. iq the.summer, the average life span of the drone -

- . —
o . .

is about 6 to 8 weeks, but somé,hay overwinter in queenless (disorganized)

- a »

iy cglonies. ' ) ;. . . . :
~ ’ Q . / ” -
> The worker bees. are females, bd\\&iiidthe'fully devgloped reproductive

.

°

organs of the queen! wdriers peffo}m all the labors of the hive in a

‘f;irly définite‘érder according Zg-age; following is the ééneral stheduie

L . . -
&

of duties performed: _ . .

Age (davs) N . . ®

N
. . . N >
v .

. P . . L L. R .
Janltgg;‘ cleaning old cells, removing and discarding debris and
' ¢

° * 2
-

. dead bees;

~ »
£

Yurse:¥ caring for hatching eggs énd‘larvae in cells;

Builder: repairing broken cellsy building new cells; s
» - ¢

-

Relayer: “relay pollen, nectar and water from foragers to quéen

3
~

and to nurse bees;

» 1S .

) ' 13 ~
Guard: protect the hive from intrusion by other bees;

.Forager: collect nectar, pollen and water from the field and ) °

v ’ bring it t6 the relaver bees. o : f// - oo

- “orkers last gbout 8 weeks iq the sutmertime, when they are active, <

*

Lo ; _ ) . .
and several months in the winter, whiylthey are relatively inactive.

Ohserve & glass-sided demor ation hive. See if you can idehcify_~//<///
. el

ch longef-than that o! an ordinary worker),

roportions than the workers). Find

: ® : *
.

. .

ERIC | L
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Aruitoxt provided by Eic:

. . . - .. ' .
.of air at it? You can very nicely show ‘that it is light by shining an

. C 170
. ’ «Q
brood chamber. _Try the samé with your hand over the héney ér some other
region of t%e comb. Note theﬁdifference i;atemperaturé. With the excepi
tion of beiﬁg caught too far from the hive ;& dd;k and thu; having to\

¢

>

spend a night out, beﬁs lead remarkablﬁvﬁomeothermic lives.
Observe a few bees fanning in the entraace to the Hive. They are
hlowing air out of the hive; note that they face away from the entrance.

. Al . / .
‘low Yook for workers that are ¥itting o*sr the combs and éVaporating

o

moisture bv fanning with their wings. What-st imulus, does 3 bee use as a

clue to the position of the hive erdtrance.in order to direct her stream
. »

ardificial light through the glass walls of the hive .(aveid ovqfheatiné)

* .
’ 'S

and observing that the bees fanni ~—the entrance Qow'direcﬁ their
« . ¢ .

fanning at the light. ‘‘ove the light aroundrand illuminate.parts of the

\ .

: - ]

whole bottom of the hive and vou can get bees fanning at each other, a

‘ 4 . ) . * N -
useless:net result to them. o ‘ SR .

¢ N . . .
The: main part "of this laboratory is concerned with a study of -tge

communication of food-soyrces in honeybees. To do this we wiil divide

A
the elass into several grbups; two members of each group will go eut to
A Y - ’

feeding stations that have been set up nearby. Those going to fegding

statiqns should <rv *o remain as oblivious was possible to the locations
~ ~
L

of stations other than the one fo which they are assignéd. One person

\ ~
is to paint a sp/Els

R

®W- thorax of all bees, visiting his station. (Each

station has a different color associated’with it.) The other pers'

E

. N . ' s E S
notes the number of Sees feeding at the station per minute,

. -
- . e ’

g,
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X
Those at the hives should try to decipher the dances of returning

bees and on the basis of their intefpretéfion plot the positio;,of as
many feeding stations as they car on topographic maps. Having done this ' ’
"If the stépion is cor- )

v they can proceed to one of the feeding s tilvdns .
rectly located the finder should take over the records and painting duties -

»

- . [y
N -

. - | -
of the person at that table who then returns to the hives to.take a turn

at findiné some othér feedipg station. In the event.that you are rgplaced

-~ . . bl !’/
by someene from the hives just after vou yourself\have come - from the hive

-

simply return to the hive and try vour skill again at locating another

k4
feeding table. ’ . .
. S -~ 2 A > .

. . “
, A final note. Those back at tHe hive should make careful obsesva- . :
tions of bees following a danc}ng bee. Particularl&, note where they, go o \
M ~ . . * .3 [l
after lea‘ying a dance which they have been energetically following. &’ @ v
’. Lo e ’ _,; . : o K
t~ e} 4 . . ’b
" w8 - Y ; - .
£ oz : < ) "
: E - \‘ ‘
. c 7 . >
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Suggested reading: . . )

Yy

[

’,

" Clarke, W. W. Jr., and fnderson, E. J., Pennsylvania Beekeeping. -

circ. 472, P.S.U. Coll. Agr. Extensien Serv. )

&

von Frisgh; K., The Dancing Bees, Harcouyrt Brace &yCo., New York.

Linaauer, M., Communication Among Social Bées, Hérvard University

N z

~

Press, CambridgetaMss., 1961.

Ribbands, C. R., The Behaviour and Social Life of Honeybees. Bee

Research Assn., Ltd., London, 1953, reprinted by Dover Press,
, .

¥ ¥ew York, 1965.
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. b) ﬁbte to teachers

s
3 -

~

This excellent exercise was originally prepared a number of years aéo by
A *®

Dr. Roger Payne, then a student at Tufts UniQersity. It does”require some
elaborate prepagationg as well as established’observational beehives. Students .
that are allergic to bee venom should of course not participate in this exercise,

although the probability of §etting stung in a proper obsérvational set~up is.
=

minimal. We used home-made single-frame observatéonal hives Lhat we:'tset up
in a shed near the University flower gardems. (Two and three-frame pbservational

hives are available commercially, especially from biological supply ‘houses.)
. ot :

Our hives openeq'only Fo the outsidé, so that students could observelthe bees

in the safegy ang p;oteé?&on (if.ndt ;omfort) of the shed. We have also

maintained Abservaiag;a& hives.in heated b ildiﬁgs (agaXn, with openings only

.

to the outsidef, in which case the colonigs readily suypfive through the

-

winter months and provide opportunities £f3r new sets of observations (such

; on N
as ﬁehav19ral thermo-yegulation in the colony). . ) ¢ .
. . .

For the purposes of this exercise, it is necessary to set up feeding
. - - .

- 3 4 _J\
stations for,the bees' a tumber of days ahead of time. Our feeding stations

L]

consisted of small blywood platforms, (15 cm square),attached“to the tops of

*tall wooden stakes; a dish of concentrated sugar-water sat on each platform.

« 0y

It offen proved me'r,y at t'hé outset to heavily scent- the gsugar-water
. N o

(antse oil or something like that) to.initially até&act the bees and/or fo

‘; . * 7
locate the statlon just about ‘at the entrance of ‘the hive zremember, we were
.. . v *

competing with the nearby University flower gardén).. However, onte®the bees.

i
. \
started to ,feed at a station, we found we $ould move it out by several-metér

stageé without losing the bees. Eventuall&; perhaps in a cp%Ele of days,

0 . .

. ! . .
stations were &stablished as far away as hdlf a mile or so from the hive. .
. ’ .
O ' . . ! 1 8U ; . .
5 . " ‘ - .

v ‘ . ’
. . . ~
L -
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. i S ’
&tations were also sometimes color—coded by means of a piece of colored paper

sitting under the dish of syrup. Changing around the coldrs of a group of
. < ¢ | ' ~
feeding stations provides for another set of interesting experiments.

goriking the bees at the feeding station presents np real problem, since

the bees\seem to devot; virtually exclusive attention to the suga;—ﬁater. The
first’few bees qgrked by)students will undoubtedly -end up bathed in pafnt, but
with a fine éamel's hair brush, 5 %elativF%y stabie haﬁd and just ; modigum of
ekperience,“permanent marks can-be ;éroitly placgd'gnqﬁhe back of the thorax
without touching either th; winés o: thg‘head: Properly ﬁarke& bees seem to
survive as well as their unmarked sisters, and a ;;rking persists throughout

-
> . - .

the lifetime of the bee. -~

Other equipment needed for this exercise includes protractors ,(with
siﬁple plumb,bobs) to measure the angle of the waggle runs with respect to the
[ M ‘. - -
vartical, stop-watches to time the number of turns, some compasses for plotting

("N‘ . - A
directionf on the maps, and topographical maps‘of the area (which in fact <an
_ be simple mimeographed sketches). L sy

Desptte great initial.trepjdations and skepticism, students find to their

utter surprise that the technifue works and they can accuraceiy plot feeding

< A} “ .
The bee experiment udgally turns out to be one of the more popular exercises ~
, - . g
of the semester and is t refore well worth the’ set- -ap efforts.

stations merely by observing and meaéur%gg the dances of the bees in the hive.

\
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3. Parental Behavior in Chickens

a) Handout to students . ’
. . . . . . ™

. . The purpose-of this exercise is to examine several aspects of the

parent-young social ﬁondn ?K n%wber of hens have been isolatéd with several

!

N B R

eggs in warm, quiet, relatively dark compartments. Ukder these conditions,

. i
hens with Pavorable genetic makeup betome 'broody", i.e., they stop laying

eggs and sit in a nest on the eggs. gIf the eggs are allowed to hatch, or

4

if voung chicks a;b int;Bduced, the hens exhibit parental behavior and pro-

cZEk the voung. 'If a hen is not completely broody at tHe time the young,

are introduced,~i{.at best igneres, or more commonly kills, the chicks. ‘ -

Continued introduction of chicks will in time make a hen ‘broody. -, .
L '

Ve will observe the establishment of the pagent-young bond by intro- '-,
. 4 4 . ‘ ‘ .
‘duciqg several newly~hatched chicks to eagh hen during the first laboratory

session., The hens will be checked daily during the week, and dead chicks
replaced with new‘%éfs from a stock supply. Note the response of the
. ,

newly-hatched chicks to the hen, !Ld vicé-versa, upon the ‘initial intro- - ,

duction. ™o these responses change markedly during the course of the week?

7z
-t

. What about, the responses qf the chicks to each other? /éogieople? e

LY >

Thé parenl:young bond should be firmly established by the¢following

+

week and several tests of the bond will be performed; note responses of

L >

the .parent and the ‘chicks at each step:

_ : . 1) . approach and open door to home compartment; Ve
. ., ’ . B

2)".capture one of the chicks

such a wa§ as to avoid having-@?étress calls

’ ‘ ~ \ W
_ : 5

s A : - emitted: . . vt
) . D . . :( b

S ‘ 2 I8y . , -

3)  hold chick in
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’ 5)‘ borrow several chicks of the same species ag yours from &gother
| ‘ o . team and introduce them into your compartment (chicks should
] “ A)
be color marked for identification). ) -
2 .
«'}“J After the initial tests, two family groups will be released in a large
\;‘u_‘c . & . \ ¢ . N
' ring for a 15 minute period. Note responses of the hens ‘towards each other .
\ . v , 8 ’ .
and towards the other's chicks. Note also the chicks' responses to their
r : : . .
s . . owm parent, to the qtﬁé;‘pa;ent, and to the other group of chicks. _What
is the sp;tial arréngeﬁeat of each family group?
r T{‘time~pérmits, a non-broody hen will be‘ﬁlaced in the center of the
s . room with a famiiy, and responses of all hirds will be noted.
s ‘ ) Background read%pé (1n addition ;d your textbook): 3
. The following chapters in The Behaviour of Domestic Animals, edited by ’
F
.\E. S.#E. ilafez, 2nd edition, 1969. Bailliere, Tindall & Cassell,
[ \
) P ¢ (L don. . : N ¥
14 N
. v. Guhl, {A. ., Chapter 5. The social epvironment and behaviour.
- .
. - b
Guhl, A. M. and G. L. Fischer, Chapter 16. The behaviour of chickens.
A Hale, F. B., W. M. Schleidt and M. W. Schein, Chapter 17. The beha-
. o N
. g .
. - viour offturkeys. : .o
A . Y . N
,; . "
" o a.,.& . .
/ ) o -
. R ‘ .
jf s
A3 e -
' T .
) , . [I
X .

~~
-+

£
h

’
"‘,mwwwwv\
B =T

1
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The heavier (meat) ﬁgeeds of chickens (e.g., White Rocks, Barred Plymouth

b) Note to teachers’

L4

' “ - . .
Rocks, New Hampshires) work very well in this exercise because they can easily

be made broody. White‘Leghorns,<n1%%e other hand, have much higher thresholds

/

for parentaalbehavior and are not recommended; if they are all that is available, -

n
P

. . . - . ’
prepare to extenfl this two week exercise into a third week and be sure to have

a good stock of newly hatched chicks available to “"feed" the potential parent.
2 -

A bird such as the White Rock quickly responds to the warm, quiet compartment

\
and readily accepts the.chicks. Be prepared, though, for some potential parents
to viciousl§ attack and kill the first few chicks introduced and then to just

-~

as viciously defend the suddenly adoptéd_next few chicks from the ;ntruder's ———
hand. . ‘ | ‘
¢

&2
?

RS
{
v
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» i1 B '
: oL
- AL ‘%‘ L . o
a4 \ - _ a - '
14 tp examine several aspects of the-
parent-young social bond.
. weiyill observe thg/establishment of this bond by introducing various
. numbers of newly haE;Hed qﬁaLi chicks t% several Japanese .quail hens, some i
of which have prey{odély raiséd a brood Bind some of whdch are naive. "Note
. " .
the initial re§ponses of the cﬁ%pks to-te hen and*vice-versa. Do .experi-
. . > Y, b
enced hens differ from naive ones?- T~
- The hens should be observed often during the week. Note any chapgqs
o 3
in their behavior and that of the chicks toward each other and humans. k .
Note data and condition of dead chicks. ___ . _ s
Th% parent-young bond should be estahlished within a week and several
; tests ofi this bond cén be performed; note responses of hen and chick at
- | - -
each step: - e, =
% -&P . ' é
% 1) . gpen door to cage and move chicks, one at a time, to test cage;
g : , .
v % -allow to move about priefly; ) ~
) ¢ =
% ! '
2) place hen in cage with chicks;
3) place non-broody hen in isolation box behind wire.door; .
s -
. 4) remave wire door and. release stranger into test éage; s
5) . remove stranger, capture chicks and place in isolation hox behind
. . wire door (if necessary 71?ck them from hen's view);
p o - .
3 R 9 release all but one chick; ,i T~
. ’ 7 you devise one or more tests.
P ‘
Kot -
Y
::{;’ A 190 . T
N 4 .
> R ' a - )
S .
O

KT ““““z
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8 “A%tkr tﬁevindividual tests, two family grodps will be released into a large

%

(You will probably want to color mark  them
. & .w"“ . - !
to make observation easier,) 'Note the parents' responses to each, other

cage for a 15 minute -period,

" and the others' chicks. Also note the chfeks' response to each other and

i

_had reared their own chicks instead of foster chickeg? Explain.

‘ - ;k\ " -
the strange female. What i§ the'SpatialyarHangemeﬂt? . ¢
What aspects of parental hehavior are these tests designed to measure?
. 13 .
\ M
Are there other aspects of parental behavior that might be used? How could
- : '* : Ay

-

they be\!ested'f

¥From vour data, what chn you, conclude about the role of experience in

=

parental behavior” Would this have significance under natural conditions?
B
No vou think di{ferent results would have been obtained if the hens

»
»

.

-

r -,

-,

Suggested reading:
gggated reading

o } o

. : - & -
. The fpllowing chapters in-~The Behaviour of Domestic Animals, edited by

» © e, - a ‘ L T . ¥ T

L. S. E. Hafbz, 2nd edition, 1969, ;?a;;liere, Tindall & Cassell,:

. | e ( = e o -
1 -
%M%@guhl, M., Chapter 5. The social environment and beﬁavibur. 3

!

. . . <
. and@¥. L, ?ischer, Chaptér 16. The béhaviour of chickens

-
el

M

y

_ Guhl, A. .
, Chapter 17.- The beha-

Male, F. St Sehileidt and M. W Scheid

-
[y

turbes,

- »

PN

riour of

5

ARY 1-()1 N
‘ Vo, - -
.
o - .
b .
‘ N - - —
| $ o -
oy
- A
Lt e TR, .n‘.;;»,:;y LN -
. 5 : "4,: ,tcr,w - - \b"\
o~ ’ - . o /,A/ "‘”?&:';")f' I'e . K ' ‘
* - Yo e A \ wr o, . b‘“ a
. PN Y s R LA



. . ) . . ~ . \ -
b) Note to teachers . . )
’

Shortages of space and facilities forced us to abandon phickens\aé

'

laboratory animals; we therefore modif;ed Exercise 3 to the present forﬁ which

uses Japanese quaill instead. However,‘the change in species forced one importgﬁt

\ ~ -

*h
change in procedures: since Japanese quail have extremely high thresholds for - .

parental behavior, ;e.cannot make the birds "broody"‘before introducigg the
chicks: “{& talityv among the first batches of introduced chicks 1;3 very
high‘and a g%pd stock of chicks hatching over a period'%%:séveréirdays will be L
néeded fSr this eiperimeﬂt. Outright chick killing4by the adﬁlgkusuallj ter-

minéteg b& the second or third day of introduction, and the shift from attack

. & .
to mere tolerance to acceptance to active defense can be readily obsgrved an
a3

1 N L3 N
f,:‘ ] ‘ . R A -
measured. - Y :

o
-

The number and density of chi %s introduced to a potential parent seem
4 '

~-<"to be important, variables in this exe cise, and students should Pe éncouraged -

/

to design experiments around these variables. We have found that broodiness -

P

>

' is more quickly aifablished (and chick mortality is significantly lower) if

P .

the adult has to cope with 12 to 15 chicks at a time réthii:npan 3 to 5; ‘~
[ 4 . b
- further, if the chické and adult are crowded togé@ther in a-small caég, then @ ..
parental behavior is more quickly and firmly established. . < e

rdd

i ) N ‘11 . o4 . ) .
We have used "experienced" versus ''naive'" adults as prime variables .

7

simply because we usually have such birds around. However, there are many=gther

. ‘ s
possible variants that can be introduced into this exercise (e.g,, sex of the

p ¢
‘ potegpial parentg administration of hormones; cross-fosﬁeriné'yith other speciesg),
¢ : 2

- ~ 3 , t

depending upop the facilities and time available and interests of the students.

- , P ®
‘a foster parent hawe somewhat . ©
. . ol . * : ﬁ,‘ . .
lower thresholds for parental behavior than others that were reared solely with .
14
- S . - ;e /
L J " . ’ > '

v siblings in a commercial brooder. We have not yet had bird® incubated and reared

> 4
* .

We also have hints that birds #hat were reared by

P

¢ { " % .o . "
v by their true parents'. . ' ‘e " . / ot ‘e
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' 5.  Parental Behavior in Mouthbroqding Fish

' . ’ ~ 4

¢oa) Handout to students
Méhy cichlid fish ef, the geﬁué Tilapia are oral brooders, i.e., after

spawning one or both sexes, depending on the species, takes the.ferfilized

s

! eggs into the mouth cavity where they are retained'untii phe eggs have
hatched and the young fry have undergone further developmert. Female T.
. - . . L .

mossambica carry the eggs and young fry for approximately 10 to 12 days g
-_— v .
after spawning. After\}his the young are released but kept under parental

supervision for another 5 or 6 days before dispersing, In the case of

I3

"danger"” during these 5 or 6 days, the female makes Some violent movements,

noves toward the cluster of young, and assumes a diagonal position with .

- - -
.

head downward at approximately 10 to 20°. In this position she swims - |
L

slowlv backward, and the young fry swim rapidly toward her and enter her

mouth cavity.

In the following series of experiments you will attempt to determine

some of the important characteristics of the female's behavior that re-

leases this response in the young and the stimuli that gui@edthe'young*ﬁo

the correct aréa, i’e., the oral cavity. .

- -

. L} .
"sing the model of the female, perform the following manipulations and
. .

-

record the voung fry's behavior. Each presentation $hould not occupy more -

than 3 or 4 minutes, and to reduce habituation to the models an interval

*, of.atjleast'lo,minuteﬁ should be allowgd beayeen tests.

.’4

1) * ‘entér the model slowly into the water and hold it stationary
ahout 2 inches off hottom;

d
-~

2)  move mddel'sléwly about aquarium;

'193 L




move model quick1§ side to side and then follo& this with a slow

¢ ’ ! '
backward movement of the model; . -
L 2

14
.

repeat as in 3, only move the model forward inétegd of bff?uard;

repeat as’ in 3, but hold the model so head end is pointing up

-

10 to 20°. , . | “

-

Repedt the above procedures with the other wodels available and perhaps '

with models of vour own design; note especially-where on the models the

N Y
frv congregate. \ - v
N '

From the limited experiments -performed, can you draw any‘conclusions

as fto what behavior éon the part, of the female releases. the returning tb

. X,
the mouth cavity by the fry, and what might be the relevant stimuli-direct-

N L 4
ing the fry to the oral cavity? What other factors might\be concerned

here, and -how would vou design an éxperimemnt to test vour hypothesis?

Suggested readings:

YVarler, e, énd W. Hamilton. 1966.- ‘fechanisms of Animal Behavior.
John Wiley and Soﬂs, New York. pp. 3b5—3Q6._
Bnerends, é. P. énd J. . Baerends-Van Roon. 1950. .An introduction

to the study of the ethology of cichlid fishes. Behaviour Sup-

&
plement I. pp. 190-201 . . ' =,

Ruésocg; H. I. and M. W. Schein, 1974. FEffect of early experieace’

and age on imitial responsiveness of Tilapia mossambica fry to a

. . .
maternal model. Animal Learning & Behavior, 2:111-114.
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“

- b) Note to teachers ’ BN
2 e . ‘ - . Y

Exerclse 'S was designed by Dr. Louis Rigley, %ilkes College (then a graduate
¥ N

«~ ‘ C *
student in our laboratory), to provide an alternative to the birds in Exercise 4.
K - . . ; \

It demands a fair collection of adult fish'in order to have a suffiéient number"
:; , of brodds of young at just the right‘age fér the exercfse. The fish are quite
har@y and good stocks are mainpained with min%mal gother;ﬁkhey are usuallyaf‘
available in‘local tropical fish stores.’ When the adults cooperagé, the .

[

] .

exercise works very well.

N ”

The models mentioned in the handout are attached to long wire handles,
[ ] h .

thereby permitting movement and m9nipulation-in the tanks. One model is that
rd

of an adult female: either a good woodén or clay rep;ica,_appropriately marked, -
- » . v 8 - ‘ R
»or a real female properly preserved (coated with clear pldstic). Other. two ‘

- . i

o

or 'three dimensional plywodd or clay models can be circular, spherical, rectan-

b s . ,
¢
gular, cuboid, ovoid or just irregular and marked in a variety of ways depending
l- - . = ; 0' ‘ . '
upon the ideas presented by .the students. Our ''standard" model, which is highly
4 . \
- . R . '
‘effecpivgfin attracting fry; is a simple flat grey disc, about 4 cm’in diameter,
. g N , L
.with o9é or more black dots (2 mm in diameter) painted.on the face'of the disc.
4 . . . ~ .
£ .
! v
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. r/ L . ° /g/’ .
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Aruitoxt provided by Eic:

‘pime (at least 20 minutes) and ¥he incidence (and perhaps_ quality).

o
L

6% Sexual Behavior in Japanesé Quail

\ .
ta) Handout to students

i .

. In conmon with most complex behaviors, an awareness of the patterns of
sexual behavior ‘is critical to studies of the levels of.sexual behavior.

In addition to the patterns, one must recognize the stimuli releasing the

behavior ,so that test conditions are optimal for each experimental group
. o

involved. The object of this exercise is relatively simple: we should

like to determine what effect, if any, sexual deprivation has on the ex-

’

pression of male sexual behavior.

'

In designing an expe%iment to achieve the objective, we try to conttol

.

various factors that might render our data uninterpretable. All males in

the studv are sexuallv experienced adults, ‘'and since all testing will be
done at the same time, season, climate, time-of-day, etc., these factors
% :

should affect all birds equallv.

-
<

Males from each of two groups will be used: s

Group 1) those that have been with females for at least three weeks

’
»

pnior to the onset of the experiment;

[

Group 2) those that have been maintained in‘groups of males for &t

least three weeks prior to the onset of the experiment: & ¥

The males will he releaded singly into pens of females for a‘perioa~6f
. - ‘ N

.

+
of |
. . @ - g

sexual behavior will be observed. Pens of females will be made‘gvéiléblé

for the studv, and one team of four people vill bg assigned to each pen.

»

At the end of the observation period, data from the four teams wgli ng

pooled. ' 1 (‘,.(_\
v

N
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. ’ . : “ .
It should be apparent that a design of this type will yield a compari-

son between group 1 males (not-sexually-deprived controls) and group 2

males (sexually-deprived experimentals). On the basis of your experience
» ! .t

to date with Japanese quail, perhaps supplemented by some pilot work, cen

A
vou determine how many birds you might need in edch group to get meaning-
. P

* -

* ful data? .

2 N ’ ‘.
During the courge of vour observations, note carefully the patterns of

malé and .female sexual behavior; a written description to be included in
+vor report would certainly be igAQE?er. Is~there much variability in pat-

terns betuveen different males? between successive matings by same male?

~
¢

between patterns %xhibited b /different femalés? Can you make some edu-
. ¢
‘ ) |

cated guesses as to the stifnuli releasing various components of male sexual
/( ’ .

patterns of the two sexes? Do your observations tend to confirm published

reports of sexual behavior patterns of chickens? of stimulus components?

Background reading: . ) . )

The following chapters in The Behavfouf of Domestic Animals, edited by

éf‘s. .. Hafez, 2nd edition, 1969. Bailliere, Tindall & Cassell,

-

/

.London.

®

Hafez, ¥. S. F., Y. V. Schein and R. Ewbank, Chépter 9. The behaviour

-~
»

of cattle, Section ITI, pp. 257-27QR. ) . . . -

Guhl, A. M. and G. L. .Fischer, Chapter 16. The behaviour of chickens,

.T

Section IX, pp. 536-543. , -

Hale, F. B., ¥. M. Schleidt and ‘M. W. Schein, Chaptér 17. The beha-

L]

viour of turkeys, Section TTTy pp.'56}-575f '




’ also .

Schein, M. W.; M. Diamondsand C. S. Carter, 1972. Sexual performance

’ .

. N 3 . .
levels of male Japanese quail (Coturnix coturnix japonica).

) - '

. . Animal Behaviour, 20:61-67.
Schein, M. V. and C. S. Carter, 4972. - Sekual behaviour and novel T
Y | . . . . .
stimuli in male Japanese quail (Coturnix coturnix japonica). . .
: —— -
- -~ - \
~Arnimal Behawiour, 20:383-385. g *
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b) { ‘Note to teachers
(Thié_exepcise was originally developed~w1th chickens .but is pfésently'

.,used with quail. Indeed, it is probably readily adaptable to aﬁy number&of

moderately promiscuous speciés. While the primary
<. -

variable is sexual depri-

vation, in fact we use the exercise to familiarize the students with patterns

ExS
.

of ‘'sexual behavior and to raise questions about the relgwant.stimuli. Some
pendent work with‘podels tos test their
5 < x ) h.
hypotheses ‘about the stimulus control of sexual behavior. *

. / ' |
‘ . .

studgnts then move off into inde

v
i
d

ERIC |
o Py Enc| i . .
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cedures are as follows:

Aruitoxt provided by Eic:
.

. . _'\/
7. . Sexual .Behavior, of Japanese Quail (alternative)
. ’ ¢ ‘ : N
a) Handout to students _— ) ‘ ©
o . . . ~ )
‘The sexual response of a male to a female varies with the time since

"
I3

his last. exposure to females. That is, levels of sexual behavior are

o= ~ . -

N

directly affected by the amount of séimulus deprivation experienced by

3

the male. However, the pattern components exhibited by males, and females-

as they pregress from initial courtship to completed copulation are not
subject, to as ‘much variabilityv.

The questions to be answered in’%bis exercise involve quantitative and

qualitative measurements of sexual behavior in mature male Japanese quail.
- - . * \ X

-

. 4 - , .3 e
We will describe the patterns before your observations begih so .that you ,

.
. ’ . s
<

can recognize them as part of the .mating s&quence. How do you think dif=
§ . < R

fereht lengths of sexual abstinence may‘affedt the male's courting, neck

®

. ' ] \
grabs, ang ejaculations and the latencies to each of these actions? Will

I A
e

the patterns change as deprivation is increased? What types of reactions

¥
do you expect from the females?
. - | .
The males to be used are sexually experienceq, They have begn sepa-

rated into four treatment groups, receiving G (control), 2, 4, or 6 days o~

of sexual deprivation through isolated conginement in small cages among

- 4 ‘ ’ ,
the other colony birds. The females are also mature, sexually experienced,

e -
e
N

and hatve heen M all-female groups for 3 days.

1

Each team of obseévers will test & different males, one at a time,
L : >

a different treatment group. Each test is for 15 minutes. Pro-

each from
Vo 3 ‘ .
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A - . T s

Place the male‘inf%he testing cage. After '1-2 minutes

~

of adaptatiOn time, add 1 female. Every %/minutes replace

old female with an unuses .one. (Each male is allowed 3.

females during his test. ) Vote "all c0urtships (C), neck .

grabs (G) and eJaculations (F) occurring uring each

[
30-second period. If desired gccord po t«e a“hlation

»

behavior of the male and reactions of the females, Data

>

~". £

from all observations should be pobled for the final re- .

port, and statistical analySe; made if possible.\
- ) . ]/-.‘/ PA

Describe male and female patterns wdu observed. Do they always occur .

in a specific sequence? re there consisgent reactions from both sexes .

following coculation?‘ Do the males alter their activity when a new female
. ‘ g . -
is introduced? ’ ) { : ;

ve

Compare class data for number of courtships, neck grabs, and ejacula-
. . . . = ‘ )
tions in each treatment group. Also compare latencies to the initial
. N . . . — i . (
court, grab, and ejaculation from one treatment group to -another,

When are minimal and maximal levels reached? ‘Wheré are the signif-

Aicant level shifts? Which amounts of deprivation al; most effective in

. \f’ -
5 , ~
achieving high levels of which behaviors? How might the levels of these

LS

behaviors change after much longer deprivation? What probleﬁs do you en-
* /

vision in studies of this sort where two animals must interact foy the

measured,patteﬁns to be observed?

{

‘The adaptive value of s%;gal behavior.is'obvioug. How might your" re- -

sults fit into-’the natural life style of wila coturnix quail? .

N ‘f ( . ¢ .
, . . . .
S Ly <02 o
' N



Suggested reading:

N I3

The followinmg chapters in The Behavioupy of Domestic Animals, eéited by
& t \

E. S. E. Hdfez, 2nd edition, 1969. -Bailliere, Tindall & Cassell,

London. " b .

Hafez, F. S. E., M. W. Schein and R. Ewbaﬁk, Chapter 9. The behaviour

of cattle, Section II, pp. 257-270.

~
71

— K
Guhl, A. &nd G. L. Fiseher, Chapter 1b. The behaviour of chickens, -
. &

Section IX, pp. 536=543. i *

Hale, E. B., W. M. Schleidt and ¥. M. Schein, Chapter 17. The beha-
viour of turke_vRéection 11T, pp. 561-575.

also  *- ‘

+
Schein, M. W., M, Diarglond-and C. S. Carter, 1972. Sexual performance

*
I3

- levels of male Jap.anese qu'ail (Coturmix coturnix japonica).

Animal Behaviour, 20:61-67. / /

/ .
Schein, ™. '". and C. S. Carter, 1972. Sexual behaviour and novel

N’

stimulinin male-Japanese quail (Coturnix coturnix japonica).

N

Animal Behaviour, _2_0_:383-383: i .

.
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. b) Note to teachers . ' ) oYL
_,-\ y . - \

This exercise was developed by Ms. Carol ﬁunt, a graduate student in

.

N

C\ our lagboratory, to serve as an alternative or as a supp lement to Exercise 6.

It requires no special equipment other than a stop—waEcH and often forms the
- . [

.

]
basis for more independent studies by the student.

N
. : R
If it is used as a supplement to Exercise 6, them\ it is-not necessary

to describe the patterns of sexual behdvior since the students wjll have

P

. .
observed them earlier. 1If it is used as an alternative to Exercise 6, then

a brief live performance (or even a film clip) can be used to familiarize

] ~ -

L ]
the students with the patterns of male sexual behavior. -,

N - f
. Ay

- . - ,

-

Aruitoxt provided by Eic:
-
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Aruitoxt provided by Eic:

ERIC

~ Al

8. Agonistic Behavior

_a) Handout.to skudents R 9 . . \

(44

.

This exercise is designed to make evident the "péck-order” social rela-

tionship among birds. At the same -time, vou will have an opportunity ,to
S ' ) ‘

obsegve the patterns of agdhistic interactions among chickensj.to‘quahtify

the levels of such interactions, and to gain some ayarenéss of, the stimuli\

. Yoy
v

- .

that might}elease the behavior.

LT . . ; o .
Agonistic behavior includes threats, challenges and chases, as well as
o 2

actual phvsical cenfact. A fight is an obvious affair, s%iéf it includes

a batterﬁ of concomitant movements and sounds.” The winner of a fight is
: R ) , ‘\‘
also almost alwavs obvious: . its movements and actions are easily distin-,

4 %

. -

guished from those' of thg loser. rhasing and fleeing behaviorslpeed n

~ oy

comment: there is little chance of confusing the chasing animal from it&"

’ IES

fleeing colleague. ' (On the other hand, the observation of. ond animal run-

(;ing will not permit vou to judge whethet#&; is running after or from some-

. 3

v e

thing; it tales éast two to make a chase.) .
. < .

kR . .
Perhaps the most subtle components of agonistic interactions are the

. -

* threats. The victor in such intergctions is just as victorious as ifrit
"' R »

a

! ; . A 4
. had soundlvy whipped sthe loser. TIn Taqy species, threats, submission, and

' -’

\

greeting moyements have evolved into rather Stereotyped or ritualistic

movements, and it often requires perceptive observation of Fhe.species

. . \
before the code, is understood. TFor ewample, by recognizing the social sig-

te
o0

nals and responding accordinglv, researchers have been Eblg to suqgcessfully
~

.
2

’ . 7 ¢ R
#hteract sociallv with untamed wvolves. In this case, the position of the
e} -

wolf's ears indicate 'hether the animal will ettack or will submit.

~ -

.

1 ) R
(7

-~

o f . P

o2
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s

»

"M one were to examine the record of 'a series of agonistic interactions

.

v in an established éroup over a period of time, two things qoul& be evident:

.

1) there is a consistent ang stable relationship'existing between any two

animals in the group; 2) the number of interactions per unit time is rela-
tively low. With respect, to the first item, if the relationships betweenf
individuals were plotted, an order of ranking would emérge revealirg that ¢

animdl A dominates all the animals in the group, animal B dominates all

except A, animal C dehinates all except A and B,‘and so forth-until the

» .

last animal, W, is reached. .The unfortunate W is subordinate to all the

others in the group, and dominates none. The rank order as described here

« - -
-

-goes under several names; peck-order, bunt-order (cattle), dominance hier-

archy, social hierarchy, etc. Deviations from the just described rg )

. e For ¢
3
straight-line hierarchy are not uncommon: A may dominate B who dominates

N Y
. ‘ . - LA

€ who dominates A. Agafh, A may dominate B and C, but the dominant- subor— -t

- '

%1nate relationshlp between B and C _may not be clearly established, yet
\& .

q?th B and € dominate N, E, F, etc. "In many groups, dominance hierarchies

are stable for long periods of time (years, in cows), while in others
- «

N}

(male turkeys during breeding sedson) the order may change from week to o

Ty IR v
; : . R
week. Flocks of hens are relatively stable, the order remaining unchanged RV
AN ,‘ ” hd : « ‘ ’ ’ . 3
' for weeks ot months while\flocks of roosers are 1ess stable. S 4
. The secpnd point mentloned above, that the number of interactions, 1s Sy oot i‘
relatively low, is related to the fact that the net result of the estab— NI .

r PR 2 %
ll%gment of a domlnance hlerarchv is to minimize agonistic encountets ins Lk, n//
. . - , £ Ak\' 7
the group. Once the hierarchy is developed and every individual knows fp§ s

o - Lot 8

place, the.stimulus condltlons evoklng further fighting are teduced or

s
.
-
N
N
1
PR
%
R
2

. ) .
s .
.

4
-



g |
| | S,

eliminated. Dominant animals may threaten, but subqrdinate ipdividuals

) T s A . ’
. elther avoid or submit r;Eﬁ§§<§han«cha11enge back. Thus;'sggmuli evoklng./,.

i
. \\ .. . /
further threats or chpllenge;\;:;\;zaﬁﬁéd\pr:‘\sent.

v
-

For the purpose of this experiment, the level of agonistic interactions

- N . .
-

has been enhanced by the simple expedient of separating and isolating the

.

; ‘ ,
test animals.for 4 period of time. 1In order to avoid giving any bird an.

@
~ ' . P
undue adwantage, ;hey should be released simultaneously in the neugral test
arena. You should be able to note a gradual and significant chiange in the
-level of various components f agonistic behavior, as your test birds estab-
lish dbminance relationships among themselves. At the end of the observa-
tion period, you should also be able to make a first approximation of the
’ i 4 .
rank order of vour birds. 1Is the rank erder related to weight? to size . -
\
’ of comh? to total bodv length? to amount of crowding? _to any other obvi-
ous ‘morphological features?
3 N .
. . Al .
é \ Vote: A simple meghod for assembling a series of observations into
HN . l/ . . 1'\ ) R
rank order is to make a préliminary table as folloys: ) )
- 5 Ao :
! A/B - 0 ‘. " . < ) 1
AJC -3 T - ,
A/D - 7% . A ‘ .o
- . ' | U N .
4" , ’ B/l\ 5 : \ - . ~ . £ P 8
e ME b o
. * B/D - 2. o : ‘ i
. - . C/A - 0., . s ) . » o
- s C/B ;,O 5,2 ok . . .
e e Ny ¢ F 0
Y Temy-n L
~ ® 4 Al et v
e " D/A.-0. + = o :
- <% DIR <0 : 3
F B ‘. - < ?
. T ey D/C =D . * -
)} ,,'gf LI . ' .
0, ; ¥ . “ : .
- & .- Dataon éhcountexs between hirds cad then be assembled in the following
2 . :EJ;“?“ T ’ . .« - N . » - . R
T e e ‘ T e s Toa3 3 5 DA R ) ' .
’ oty fashignta., 7o 0 0 - S
" » we LI o “ ' ’ . . * ,
o -,,f <, q?ﬁ'lg, . -y - ¥ . . v o i
f 9{,!»,_ > . R .‘ . @
v * . 5, *
ce
R & g
oL e -
. [ [ 2%e) -
Q e 22D ‘
E MC ..“'. "‘ :’-V‘ v g . Y
O I

- I .
. 4\ N
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v \.
) LOSSES,
A |, B c D ,
2
A 0 3 7
B 5 4 2 ' ’
w
-z
(=
= C 0 0 11 -
. &

b

Then rearrange'the table listing'birds who have won most first and if

the peck order is perfect, all losses will be above the diagonal. Though

-

“this is rarely the case, a trend should be evident. \

Suggested reading:

-

‘Guhl, A. M. and G. L. Fischef, 1969. The behaviour of chickens. In: .

The Behaviour of Démestic Animals, E. S. E. Hafez, editor; 2nd

edition. Bailliere, Tindall & Cassell® London. .

. -

Schein, M. W. (ed.),_1975. Social Hierarchy and Dominance. Dowden,

v,

g Hutchinson & Ross, Stroudsburg, Pa. .




b) Note to teachers .

This. exercise can be carried out with a number of convenientﬂy available
‘ | )
hierarchial -species. Prior preparation requires social isolation of the animals

to be used in the exercise and arrangements for proper encounter areas. It is

>

also important to ensure that each animal 1is readily and clearlf identiflable.

PR
Large colored numbered plastic shoulder bands, available from most poultry supply

. 14
houses, are very useful. If paint marks are to be appl{ed to chickens, avoid

the color red since it seems to inviteée pecking by others. The only other pieces
’

~

of equipment needed for this exercise are paper, pencil and a watch,

The use of non-hierarchial species calls_for s}gnificant modifications of
{ .

the exercise. Japanese quail are essentially non—hierarchi£1 and, further,

a

4 '
levels.'of agonistic behavior are low in.these animals. Socially deprived

males are more likely to sexually mount each other than to fight. Studentsf

h x

e * ) A , K
readily note who mounts whom and assume that mount order (if any emerges) is

the géme as- dominance order; the assumption is unwarranted. Socially aeprived

e ~

Japanese quail do little if any fighting when assembled il an arena. However,

™

. ’ < .
following copulations.and especially after a few repeated matings, some' females

» N

" viciously attack, chase and otherwise harass the males.

i

ERI!

Aruitoxt provided by Eic:
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T . ’/j . ‘ .

* 9. cts of Androgen on the Behavior of Chicks .

I, a) Hafidout to students$
V. ’ v ° ! . .

drogens are male sex hormones produced.mainly in the male gonad. Theip/

-

* - . + Yl -
profpund effects on behavior can be readily .demo

nstrated bx several means, \
chipef among which Are to remove the source of the hormones in an,aéilt male,

- X} f

or to introduce an androgen to an animal that has no source of its own (such

>

. ‘ . - - ( .
as a juvenile)., In both cases, one looks for changes in behavior as the

-

endogenous hormone is dissipated (castratiom.of adult) or. as the administered
. , \ .

hormone is utilized (injection of immature). When the behaviors have been

. stabilized, the prgcedure is often reversed: hormones are administered to
. : N RN . .
the castrate or withdrawn from the juvenile. Since the animals then revert

“~ .
back to their original form and levels of behavior, the role of the hormone

has been clearly established. It is interesting to note that with}a hor-

B
[ N 4

monally mediated behavior, some optimum level usually exists whereby further

b - &
i "
% s 1

increases in the quantity of hormone do not result in incredses ij the
X hot

< N
- fl .
.

amount of behavior exhibited. . '
"hereas neural modiffcation of behavior is fast and virtually .instan-

o

taneous, chemical modification is much slower afid requires hours or days
. to show effects. Cdnsequently, several days are required to demonstrate
. - the fullieffects.of the hormone administration.: We will administer an °
- & o N .
antlrogen, testosterone propiohgte, to young chicks and/ot’ Japanese quail
N [ )

~far, a number of davs and observe its effects during the followingakaboratory

~

ession. Teams of ohsérvers will be assigned an experimental and a control

group of birds, about 10 hirds per group.' The experimental animqlg'wiil‘
‘- * ¥, i Y

he injected daily, as_ follows: v v

» .
4 . ~

ERIC - 209 -
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o

Chicks: 0.1 mg. (0.02 nl) testosterone pfopiahate; 7 Hays;,‘

Quail: 0.05 mg.(0.01 ml) testostefone proplonate, 3 days

/ ' -

Control CthkS w111 be inJected with sesame oil followang the same schedule
and dosage as experimentals.

o

‘At the end of the period-of injections, the groups will be compared in
tersm of *general morphology (cémb size, spurs, featﬁering), vocalizations

- P 4

(crows .and distress calls), and sexual and/or aggres§ive behaviors. The ¢
. p) . A 't , s
; following series of tests should be performed and the data used to" compare

.

»

the experimental and control groups: )

1) measure the comb size(chickens), spurs. (chickens), and feathering
condition™-(chickens and quail) of each bird;v

. . N [ ' . !
2) rectrd <the total number of distress calls and crows from each group
i for- a 10 minute period; * d

3) iso}ate an experimental bird in a test cage and record the fre-

~

L quency and types of vocallization during a 5 minute period;

repeat several times, using both experimental and control birds;

4) pick-up and hold an injected bird for one minute, and record !its

calls; repeat with control bird. -

Tk If enoughi quail are available, one team'will inject 0.1 mg (0.02 ml) .
H

» “testosterone propionate per dav for 3 davs. Responses of these doubly- osed

.

'bigds will be compared to'the other sroups receiving only half the quantity-

s

[

-

or hormone. ‘

Q ' ' ;3;1{) '
ERIC ‘ g -

s '
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K Suggested readings: . - -
| Collias, N, E. 1950, Hormones and behavior with special reference to
hlrds and the mechanisms of hormone action. In: A Symposium on »

Steroid qormones F. S. Gordon, editor. pp. \>77 329. Univ. of

wisconsin Press, Madison.

Marler, P:, M.

Rreith and E. Willis. 1960. An analysis of testos-- .\

terone-induced crowing in young domestic cockerels.

Animgl Beha- .
’
Viour, 10:48-54. !

e

Ax]

RIC © -

Aruitoxt provided by Eic:




200

.* N
2 . »~
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. ’ a d 4o

L ‘ b)" Note to teachers ~ -

e . .6 B .
- a e

e, ‘'This exercise was originally dev&loped by Dr. E.B. Hale, The Pennsylvania

E ‘

State University, and<it is one 'of eur old standbys. Inclusion of Japanese

-

e T s v
quail came later, and now we use pbthing but quail in our laboratory. However,
3

. it is not an exercise that can be easily adopted to non-precocial birds nor to .
' Cf ay ~ !

AN .
B ' ’ STy, o

mamqgls: neonatal administration of sex hormones to mammals often has profound ,

N . .«
e A

and pérmaneﬁg effects on éhysiological development and subsequent behavigr.

Tnjg&tion of birds in 4his study can start as early as-a half—day'posthatchiﬁg;

-
> >

the earlier the injections start, the sooner will results be apparent. We have

. ) ) s
R injected quail shortly (hours) after hatching and observed then® crowing Itfore

reaching 24 hours of age. Since the ¢hicks used in this egercise are unsexed, .
o e LN . . .
" i . 5 . 0

an important piece of information (the sex of the bird) must await either . .

post—experiment autopsy or maturation of the suyrvivorss ‘Students are usually

: Sl
" surprised to discover that the chick that crowed so' avidly and behaved so .
masculinely subsequently turned out to be a genetic female. .
. - . )
. . ‘
ﬁ ‘ . N ,
2
“ 9’ .
- R € . b}
} ‘ -0 N .
~".* ,
7 '
M L
. . -
:. A}
) . LN

wed . - . . )
. ‘ .

ERIC

Aruitoxt provided by Eic:
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10. Social Integration in Birds

=

Handout to Students
{

~

For many-specigs, social experiences early in life -are necéssary'to,

’ A |
&

permit the normal expression of social behavior throughout an individual S 4

1

Yifetime. Continuous mingling and interacting with siblings and/or with

‘parent (s) from birth or hatchihg onward provides the individual\with‘the

T

-

requisftei&pcial experience throughout the'critdcal time péTiod.

& ]

The
quality and 1ntensity of socialization necessary to normal development'
2] @‘ ‘

have not heen generally studied but we do have 1nformation on the critical |,

1)

- 3

posture of socialization in severa1 species of b1rds (and at 1east one

,

. ®
.In precocious birds, the stt sensitive portion'df ‘he

.

mammal,"the dog).-

critical period geherally lastd but a few hours and occurs sometime?{ithin
: g ¢ o
In this exercise you will observe the

A3 ~

A, '
the first-.2 days after hatching.

" effect of social deprivation in early life on_suhsequent socialization.

*mals.
L]

>

- ¢ . - i
The physical distance between two unrestrained imgividuals.ofia social
’ . < a
species is ‘often an indication of the degree of affinity bétween the ani- .
N ad 4

This aﬁfords us a.conveni ient index for estlmating socialtk4tion: if

7
the normal interanimal distance is kriown, then experimental animals exhib-

rs

¢

O

RIC

Aruitoxt provided by Eic:

Q

s'not related to socialization.

s

- S
iting greater interindividual distances could he® considered to be less

3 -

0f course, we must bear in mind when interpret-
.

or less social.
; o

T

cohesive,
. ‘ <X 4
ing data on interanimal distance that we could be led astray by factors

For example, the clustering of animals,

* v

° 2
(minimum interindividual ‘distances) around a food source may reflect the

-

geographical limits of the food supplv rather than the degree, of'soc1a112a~

rY oy
o

tiom.
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-+ Procedure

.ne-weel-old domestic chicks or chicks of Cofurnix quail will be

. °

used’ in this exercise.” One group will have hedn reared in'sisolation cubi-
voooL S N oy . .
clé§ sa that no individual has evér seen anv other bird (ex@ept perhaps

N . N = 1)

within the first few‘dinutes after hatching).” The other group will have

A . - . o, Yy e .
been reared as a group, with free and continual interactions w1th°s lings.

[
»a

; The class’ w111 be divided intb. teaps of three neople,'WJth each teamigssigned -
s

- »

three birds ag follows: -

A
Pl

‘

“Team Fxperimental grouning
Three group-reared ‘hird$
. ) - . s

° )

Two group-reared birds’ plus one isolate -
' B 0 -

\ 14

Voo A
One group-reared bird plust two isolates

< «
2 ¥ «

Three isolates .

Additiéna]*ohserVational teams, as available, will replicate team
A ' ' - v o
A and team D studv groups in order to provrﬁe more normal and extreme data’

\ K

THe, three hlrds in each groun will he cofor- coded for identlflcaﬂion pur-—

posés,’ and e leased toggther‘into a,reasonably large circular encldsure

\

. « . o L
., (ahout 3 meters in diameter) at room temperature. A simple way to make the
. -t . )
enclosures is to use a roll of 30 cm wide corrugated cardboard or a properly.
N L} A & . Q
braced rall of hrown wrapping paper. To standardize test conditions remaye

all food and wator for the duration of the obsagvatlgnq % *This will eliminate

-

grouping in response to some ‘common s 1mu1us, i. e., food and water. Keep

the. enclosure as circular as Doaﬁible so that distances hetween any two °

birds are not artifacts-of a "corner” effect. Tach team mefber will assume

A . . A .
responsihilitv for estimatine the distance betucen 4%prearranged pair of
4 . — .

,




.
Al \l
3

hirds every 30 secdnds for a 25-minute period. <{(Since there are three birds
. L]

’ ‘ . Id

in "each experiméntél group, three pair interactions are pgssible.) To per-

mit ready assemblage of data, make youf’distance estimates in tenths of

. » >

meters ; consider‘anyﬁhing less than 10 cm as zero. The observers shsuld .
remain guiet and mot%fnless to minimize disturbance'to the test chicks.
. Either dur%ng or after your éS-mingte Qbégrvatipn period make
quglitative bﬁs;rvations on the birds' behav}qr. '
= 1. Are ﬂhefe any gross or stfiking differences in 1ocopotor patterns between

the two tvpes of birds?

2. Are there differences in vocalizations? 1In escape aggempts?

> S

& .
3. TNo the hehaviors change during the course of the 25-minute observation o
- period?
B. Anélyqis ‘ o { . \

At the end of the obServatloﬁ period, pool the data for t

- 4 o
each experimental.grouping. .o *: . \’/’//>
Are there significant differences in the mean distances between,

5

\ .
_ggpups? If so, is there a consistent trend in the differehces going from

=3

’

“group 1 through group 4?

Compare your quantitative and qualitative observations on socializa-

—~

3 - . :
tion with socialization in other $pecies, ‘such. as rats, dogs, and Rhesus !
-
: P .

monkeys as reviehed‘by Denenberg.

*

If time permits repeat. your gbservations with another species. Can

,
- -

. 4 \ . . . ’ "
vou generalize dbout the role of social deprivation upon social integration?

IS ‘ .
- ’
vy e
«
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- [
What are the trends of tée mean distances within groups during the time

’ D‘
period of this exercise? Are there differénces in trends between groups?

On the basis, of the within-group tends, can vou predict what the mean

-

distances would be,ip an hour? 1In a day? In a week?

. . ‘hat would he vour prediction about the outcome of this exercise

% :
had these hirds been adults instead of wook-OI# chicks at the start of the

experiment? . .

. . .

Background reading:

The effects of earlv eﬁggrienqe. Tn: The Beha-

Nenenberg, V. 1962.

- -

viour of Domestic Animals,

"
~.’

T. §. R. Naféz, editor; 2nd edition;

L.ondén.

“

L“cBride, C.: 1971. Theories of animal spacing: the role-oflébight,

op. 109-13%. Bailliere, Tindall & Cassell,

'

]

fight and social distance. In: Behavior and Envirdnment - The Use
‘ /"
of Spdce bv Animals and (an;&. 1. Tsser, é&ditor, pp. 53-69. Plenum
o S \
Press, Vew York. ‘ .
.. » - % .
~/ .
g ~ '\
; - ’ .
Ny ‘
» .
* &
‘ . ‘
o
’ ) Ch -
c 4
-~ q\\ . “ o . .
' ®
4 i ¥ - . .
r : 10 .
| .. _1¢E .
! - “
. f /
Q ‘ ‘ PR "g}‘ .
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b) Note to teachers

-

This efercise uses interanimhl distance (IAD) to measure sociality (see

a ¢
earlier dfscussion, pgs. 24-28)., It was included in the first edition of Animal

éehaviov~im Laborator§ and Field (edited by, A.W. Stokes,*1968) which uﬁfortpnately
. , . ~ ~ f
is\po longer available. The exercise wqrks well with any{Breéocial bird species

. - . ]

and probably with precocial mammal species if Epace and facilities are available.

>

-

Somg lab preparation 1s,necesqgry if the exercise is to be successfully
carried out. Rearjing young birds in isolation can be tricky and anywhere up to !
50% or greater mortality should be anticipafed. Tt space and faeilities (and
. -4

time) are avéilable, theg a more elaborate design could include the use of two,

4
four and six-week old birds as well (see discussion, pgs. 2A-2§). .

-
¢

Room and floor temperatures are important, especially with® thé younger birds:

one-week old birds placed'on a cold concrete’ floor are likely to do little exce%t
issue distress calls regardless of their *social eyperiences. Also, it is

. : y (

important for the observers to remain as unobtrusive as possible wﬁgah carrying
. “ , A

out the experiment, since they ‘could significantly influence the movemtnt and

grouping of the test animals. It often helps to chalk a number éf 10 cm lines

on the floor of the %rena to aid in judging distances bB¥tween birds. If ‘the
!
chalk lines are spread randomly throughout the arena, then they do not seem
. .y , .
to influence the grouping of the chicks.

Yo -
The chicks should naturally be released simultaneously into the,arena %

N\

the point of release is of significancqéi'lf they ‘are relééqu ‘together in the

center, then any movement would increase the IAD; similarly, if .they are released

-
a

as far aﬁart as possible on the perimeter of the aréqa, then any movement would

automatically decrease the IAD. Therefore, the only:logical release point is

around the perimeter of a circle whose radius is half that of the test arena.
. [y .

.
9. -
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;*with "followin;»;'r hehavior (minimizing inter-animal distance). Within a
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11. Communication and Social Behavior > .
. a) JHandout to students . “ . -

The behavior resulting from the interaction of two animals

.

-

{s a fupe-.
tion of ‘the communication between the two; an interpretation of the signals
-«

emanat img from one of the animals is a Prerequisite to the response of the

¢

other. The person-who flees f}om a*¢harging hear obviously has interpreted

a

the bear's rapid advance as a sign of iminent péril, even if the bear reélly

-

has something else in migﬁ. Gross misinterpretatiofs=of communicative sig-

¢

nals, either intefspecific or intraspecific, are generally malddaptive: it

, A g
‘would he foolhardy indeed for the person to risk interpreting the bear's
charge as parental or courtship hehavior.

Communication signals'hay be perceived by any of the senses, and the

-

P . . . : .
.proper intégpretation of the signal. (which governs the response) is often '
< ‘ ae v .

learned bv experience. Thus, a browsing deer is put on the alert by the
. . f .

v . ? e q
sound of a twig snapping (an environmental sign%&?&hat_sometimes means

.
LY o .

tyouhle), and flees at.the sight or smell of the predator (a signal that

dlmost alwavs means trouble). However, responses to at least some signals

v
\ R s

seem to he innate; these regponses are evidenced veéry shortly after birth

or hatchin

experierfce modifies Lhe initial response.

v

- !
A striking example of a presumably innate response to communication
These birds respond

Y A

signals is shown by newly-hatched domestic ducklings.

N N L d

to trains of intermittent calls ("'come-come-come-come') with "approach" be-
1 ] s ‘ N

havior, and they also réspond to the visual signal of a large moving object

+

’ »
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]
short timé, Eey_learn to associate the calls with the moving object, and

- \ ° . - .
: jthereafter restrict their responses to ''calling-moving' objects..
. ) . - Lt

. &
The .specific characteristics of the call signal which eligit approach

2
»y

are basically unknown{ except that the call must be intermittent and prob-

ahly showld have a sharp or stacatto onset,

-

The specific characteristics

of the visual signal are,equaliy vague, except that it should be a.large
moving objecé.

In. the natural situation, ,such innate responses have high
N .V’, *
adaptive value:

“

the duckling is most likely to be confronted with itsg.
Q .

_The moving calling parent provides
visual and auditory, cues to the duckling; as responses to the signals are
7

2 {
reinforced (fdod,,warmth, etg )

’ Y - \
the duqkling soon learns to eliminate .
approach” responses'to biolp 7ically 1nappropr1ate obJects.

"The approach
. N “
response of duﬁéaihgs to

vanlous vigual anqwaudltory responses will be
demonstrated, - ’

.
.. o

-

.

1
. . % ° a
N N

,
’

On the other side of xhe‘toin,'animals generate—signals in response to
e 7 N

various nhyslologlcal br environmental cues .- Tﬁe pup separated from its .

-

NN §

‘mother whlnes-cqntlnuali§ untll contact (tactlle oé at least visual) fs
A ann i ¢
restored,

Both heredlty amd eﬁﬁerlence undOubtedly pay an' 1ntertwined role

in';he generaplon of slgna}s:
9 N

1n1t1a;,vocallzations of mOst animals usually

- b
. o
"come wlth” the an;mal but experﬁgnce teaches 1t to modify the signal to

’

Y .
insure the mos t approprxate responses.‘

.
.

In‘the present exgrcihse,

Y

we hlll examine the relationshiﬁ between grouﬁ

., ,
1stress calls pet, 30 seconds wxl] be used as a measure of intensity.

size and the 1nten91ty of dlstqéss s1§§als - In this case, the number of
z 2

3'
o "

. Teams
will Qach be assigned two %imilar cages,'\ -and B,

and_six ducklings. The
. /}/ ’..~‘ . .

.

oo
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. . > .
sides of “the cages will‘b@ covered with paper so that the ducklings cannot o

°

see (and therefore react to) peoples small~peepholes’punched‘in,the papeft v .

~

will perﬁit observation of the Bﬁrds. At a given signal, one duckling will

0 i
’

-~

be placed in‘cagg.x whilpOS are placed in cage B, and the number of distress

»

calls per 3N-second intetrval vill he recorded for a p-minut¢ period. At
J . ;

the end of 5 minutes, one.bird will be rewoved froﬁ cage B and placéd in” o

cage A, and the recording will be resumed for another 5 minutes. By repeat-

°

ing tﬁé‘entire process each 5 minutes, we will eventually have 5 birds in

cégeQA and 1 'in cage B; thus, data on both ascending and descending group
¢ -

sizes will be available for _comparison.
. [} *

At the énd of the experimén;, the data from all teaﬁs\will be tabuléted\
. = —

-

and examined. . . \ . B s
\ . o
Background reading: .
N &
Bateson, P. P. G., 1966. The characferis;fcs and .context of imprinting.
- Biological Reviews, 41:177-220. ) ®
& .
.Riserer, L. A. and H. S. qufman, Iﬂ?é. Acquisition of behavioral . .
/! v
. - “~ o . R
control by the auditory features of an® imprinting object. Animal .

w, Learning and Behavior, 2:275-277. ‘ ' _ "

A .
Palkel .
Gottlieb, G., 1971. Development of Species Identification in Birds.

- fniv. of ~"hicago Press, "hicago. N

e

~

-

. - .

Hess, F. 1., 1973, Imprinting. Van Nostrand Reinﬁoid, New York.
Hoffman, . S. and A. ‘. Patner, 1973. A reinforcement model of/im—

- * -
printing: implications for socialization in monkeys and meén.

Psychqiogical neview, 30:527-544. .
. 3

- s .




1. . _ e . 209
b) Note to teachers . ’ . o \ -

Dayzgld ducklings are a pleasure to work withg no student can be immune

- to tﬁ;if -harﬁs. This very simple exercise (which can also be done with other

. < .
precocial birds but the results with Japanese quail.are often not quite as neat

as with ducklings) usually triggers a number of questions on gémmunication .
(e.g., what % the parent's response to the distress call? what about sibliﬁgs?)
and on early experience'in general. In fact, I often do this exercise ip con-

junction with another on imprinting such as that pffered by‘P.H. Klopfer (in

Price and Stokes, Animal Behavior in Laboratory and Field, 1975); birds left
. . !
over f;om the imprinting exercise can be used in this one,
The persistency of day-old ducklings in following anyone moving is
. 9 -

remarkable. 'gf the followee also emits 'come-come' calls, the bird falls all

over itself as it races to the caller. To demonstrate the effects of the call

L7l

alone, simply place callers in hidden positions at opposite ends of a room. If

each calls'alternately, the duckling investSa considerable amqunt of time and

effort going back and forth across the room before it tires and emi£s~distress
’ : ‘ . ‘ ®
calls. > ’

.

21
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B. Projects Developed by Chatauyqua Participants 4

~Many participant iﬂ past NSF-Chatauqua Biosociology short |

N
~

'y 4
courses worked on interim projects during the 4 months or so between

L4
,/; _the first‘and second parts of the course. Some participanté based

their.ﬁrojécts on ideas presented in the various handduts, while

e

others generated entirely new projects appropriate to biosociological

study. Since the participants represented a wide range of primary

interests and background trainings, the projectswreflected,diverse ’

approaches to the fiéld..

Y

.1 T have selected a few of the projects for inclusion.in the

present working draft of this study guide in order-to offer the

.

reader a broader range of ideas for their own érojects., In each
case, the participant{s) who generateé the projects have agreed tp‘/(/
; ! {

have their abstracts included and would welcomé ideas and feedback

. . .o .
from interested readers. The final version of this study guide

. A .
will probably include an even more dgverse‘group of project reports.

,./“ .
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. N _ HORMONAL INFLUENCE ON COURTSHIP BEHAVIOR & .
R OF THE GUPPY; LEBISTES RETICULATUS : -
Leo Welch . ’

Dept. of Life.Sciences
Belleville Area College
. Belleville, 111, » )

The guppy is a very convenient organism to demonstrate hormonal
effects on morphological and behavioral characteristics. The male .
initiates a series of behavioral patterns that are easily observed. . -
The core sequence consists of followfng, luring, sigmoid curvature,
display jump checklng, and copulation. These display patterns plus
male ¢oloration can be developed in“femdles by treatment with male
hormones. A genetic female under the influence of male hormones*

"will court untreated females employing the male courtship sequence.
These results indicate the close relationship between behavioral
patterns and internal hormonal conditions.

.

In order to demonstrate the effects of testostoerone on the

development of secondary sexual characteristics and the courtshipn

patterns Qf treated females, isolate immature females in a Separate

aquarium. The most effective method of exposure is to mix methyl -
testosterone in crystalline form with Tetra-Mln dried fish food. - )

he females should be fed thé hormonally treated food at a dosage .
“rate of 0.1 gm of -methyl testosterone per day for ore week and then
0.1 gm per week for an additional three weeks. This dosage level is

* for a five gallon aquarium. After approximately 30 days, full male

coloration as well as elongation of the ¢audal and dorsal fin should
be apparent, The'se characteristics should be retained for several
‘weeks without apparent change,

a

X,

Guppies can be used to demonstrate chain responses of courtship

patterns. The untreated males and females will perform these pat- ,
terns in a predictable fashion if kept isolated from each other 24

hours prior to the observation period. Students’ may be asked to

identify particular behavior patterns of the male or female or both.

After these patterns are established, an additional assignment could
1nv01ve the sequence of these displays and the:frequency with which R
they occur.

After a behavioral analysis of the untreated fish has been dev-
eloped, the treated fehales can be exposed to the untreated females
to establish the effect of hormones on sexual behavior. The beha-
vioral sequence of the treated females should be essentially the
same as the ma1e pattern.

i
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. References ' :
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Baerenas, C. P., R. Brouwer, and H. Tj. Waterbolk. Ethological
Studies on Lebistes reticulatus. I. An Analysis of the Male

Courtship Pattern. Behavior, 8:1955.

¢

Bastock, Margaret. 1967, Courtshig: An Etholggical'Study, Aldine
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. VOCAL IDENTIFICATION IN EWE-LAMB, BONDING

L4

/ - Gary Tiedeman, eri? of Sociolegy 2
N . Q-nd . . a . ) = &,
© William Hohenbcken, Dept. of Animal Science ’ _ . .
. o Oregon State Univeréitf - .
+ Corvallis, Oregon 97331 . f -

a J )
Recognition ard® selective identifjcation between mother add offspring
~4s an-obvious and basic social requirement for most species, The mother-
off spring -bond, which lies gt the center of nurturance, protection, and
socialization functions, originates and persists by virtue of communications
whi~h ensure accurate recognition, What is the hature of -these communicatioéns?
And what, if any, sequences or threshhold levels are involved:-in the communi=
cation-recognition process? Such question$ prompted the exploratory e -
investigation summar®zed here, )
v \ -
) Our subjects were ewes and hewborn lambs housed within the university's
sheep barn. We first reasoned that the dam's recognition of her newborn
would build and stabilize through a three-stage developmental sequences

1. Olfaction (primary communication): Immediately after parturition, . }
the ewe generally licks her newborn lamb(s) vigorously., This serves to ] -
warm and dry the lamb, -to stimulate respiration and tirculation, and to -
expnse her to the apparently distinctive smell of her own offspring and :

__birth fluids: - - - - -

. 2, Vision (secondary communiéation)x As the lamb literélly moves
further &field, recognition by sight supplants olfactory devices,

- 3. Vocalization {tertiary communipation)s I eased-mobility and
group mixing on the part of lambs decréases reliability of visual identi-
fication;'w}th sound'emqrging as an essential supplement. .. s

Our.attention was therigby directed to determining (a) ‘ther eindividual
lambs do indeed possess a stinctive bleat, (b) whether the mother reacts
to that bleat, and, if so,f(c) at what age vocal recognitidn becomes operative.

Eleveh lambs were selected, varying in age from a few'hohrs to four
days. Tape recordings of each lamb's cry were made, coded for our own ¢
identification, and subsequently played ‘back at a pen enélosing the assembled
ewes. . We were unable tbo confidently, identify any observable and relevant
responses by the ‘appropriate dams. We\concluded that no responses had
occured, noting in the process the difficulty of determining what consti-

" "tutes "a response” -- o turn of the.head?, an answering bledt?, gross

" bodily movement in the direction of the sound? :

4

At this point in our explorations, renewed literature review reinforced
‘a srowing conviciion that our attention-had been focused, quite literally,
in the wrong direction. We had noted in passing that, in enclosures con-
taining a mix of several lambs and ewes, the lambs mad very few sounds
whatsqever,, whereas there was frequent bleating from the adults. In adaptive,
* 23')C'
~

Y
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» functional terms, ewe-to-lamb communicational learning can, in fact, .
be seen as the more logical directionality, That is, the lamb's need §§E%&A‘
nurturance, protection, and shelter as provided by the mother suggests
that identification® abilities are the responsibility~of the young, who
must acquire auditory recognitimn skills as decrcased physical proximity
lessens the reliability of scent and visual cues,

Stage IT of our investigation, accordingly, reversed our sender-
recetver focus. Four ewes were separated from their offspring and moved
to adjacent individual pens arranged in semi-circular configuration and
blocked from view from the center area by a solid, four foot high wodden
wall. HKach of five lambs was carried in ("in hiding") and released
within the open center area, free to select the pen of the appropriate
mother in response to her omnipresent bleats if it chose to do so.

>

Our "*rue success" rate was 40%, meacer on -the surface but meaningful
beneath, Two of the five lamts identified the correct ewe quickly and
sccuratelr. Two others demonstrated apparent efforts but\did not locate

. successfully until further vijual or tactile cues were pro ded. The .

‘ remaining lamb ~howed a pref ence, but an inaccurate one.
Aisplays the three surcess-fatlure djfferentiating characteri
show some patterning. o i

Table 1. Summary of Results ; e
‘ " Successes Failures
“tamb 1 R 3 5 - 0 5 -
T Gax _ Male Male . Temale Vemale Femdlé
iresd  Suffolk . Suffelk Yempshire Suffolk  Hampshire
« Age Co woekﬁ" 2 weeks 10 days |, 2 weeks 10 days' ‘ ‘

Yo eumgast +hit ase he ~ivan hirshest priority as an explanatory factor.
T+ would appear that two weeks of are marks a threshhold level for the
jevelopfient of discriminatinz resporses to auditory cues. ,Of our three
“failures," only the two-week old showed any identificational interest
that was both sportanecis and dirented, We propose that this lamb's
inaccurate choice may indicate the presence of individualized differepces
in localizatiorn ability,-as distinct from a generalized perceptual ability.

As a concluding note, it is to be observed that commercial agriculture
asks sheep, cattle, swine and poultry to perform sconomically under sets of
anvironmental conditions anite alien from the environments i which their
i1d opréseni tors spent rmost of their evolutionavty history. Study of the
bohavior of such dnresiic species and its spplication and utilization involves
special problems and opportunities, tor example, it is likely thal one of
the most, important variables in experirents featuring observation, alteration,
or manipulation of, domestic animal behavior is the experimenter himsclf.

e fourd in some of our subjects a tendency to orient towards us rather than
tdwards the stimili we were +vyines Vo presant, Rehavior’of older animals

is swrely rartly derendert upor *helr prior exposure to_and experience with
humans, Too often this carlier exberience will be unkrown and ignored, to
the detrimﬁp+ of the basie kpowledzr and practical applications we seek
throurh the fascirating study of 2rimal behavior. :

Referehce

G, C. Andersor, "0ld Wine in 2 New skim, or Animél‘Behavior in the Modern
. Animal Scienee Cureicnlum,” Journzl of Aninal Seience 39 (1971) ¢ Ll1-46,,
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THE DEVELOPMENTAL ROLE OF :FESTOSTERONE IN THE ONTOGENY\ b
\\\M * OF INTERMALE AGGRESSION IN THE MOUSE ‘ ‘; . -
® . ‘ . ) ) /»—
) . \ . ‘ ‘ 1 {\' N /// ‘Q
. AN . /
2 Marylynn Samuel Barkely . . R !
~Nepartmerit. of Animal Science . /44/ SN
University of California, Davis 2 . i}

Spontaneous aggressionyﬁs largely sex and age dependent in most mammalian species.

_ Castration prevents the display of intermale fighting, and testosterone replacement re-
stores this behayior. In the study to be described, the quantitative relationship be-
tween circulating levels of androgen and aggréssive behavior has been examined. In'an °
attempt to simulate physiological conditions, silastic capsules containing several dif=.
ferent doses of testosterone were implanted subcutaneously in male mice castrated at
various stages of maturation, Radioimmunoassay was used to determine“the developmental
pattern of testosterone secretion and to monitor blocd levels of testosterone in cas-
trates administered exogenous hormone. ,Aggression was assessed in a neutral cage situa-
tion and olfactory.bulbectomized males were used as standard stimulus am’ma]sr A test
-period consisted of three minutes during which time the latency to attack was' recorded;
a latency of 180 seconds was recorded if no attack occurred on a given trial. Stimulus
animals were rotated if-a round-robin fashion such that no two.&nimals were Paired to-
gether more than once. : N ) ) '

" Figure 1 illustrates the effect of castration on ag ressive behavior in males cas-
trated aseadults and implanted with.silastic capsules co taining doses of testosterone
that maintained blood levels of andreden equal to, higher than.and low r than levels

~found in untreated males of the same age (as determined by measurement¥of accessory

,organ weights). RegarQ]ess of the dose uf testosterone adninistered, only castrates
implanted with oil showed a significant reduction in fighting following .gonadectomy.

The Towest dosage of testosterone used ( a 0.3mg implant) was still sufficient to main-.
tain aggressive behavior y(8 of 10 animals fought); however, an aoproximately three-fold ,
higher dose of testosterone was required to maintain normal weight of the sex atcessory
organs (intact male venjggal prostate wt. = .42 + .02 mg/g b.w.3; Img implant animals'
ventral prostate wt, = .42 + .03). In fact, the low dose of testosterone (which mdin-
tained aggressive Behavior) did not stimulate accessory organ growth as compared to
castrated mice_implar®with o1 (0.3ng implant V.P. wt. = .19 + .01; ofl implant
V. Poowt. = .21 +.01).% ' . . - T .
Using these same doses of testosterone (10, 1, 0.3mg'initial congentration), males. -
castrated on the day of birth were studied following implantation of Silastic capsules
at 90 days of age, Males sham-castrated at birth served as a control group. Figure 2 -
illustrates the results of aggression ‘testing. Only the 10mg implant induced fighting —-
in gopadectomized males. The 0.3mg implant (which had maintained fighting in males,

" castrated as adults) had no effegt on aggression in neonatally castrated animals. .

Figure 3 shows the results of aggression te§ting in males castrated prior to pu- ..
berty. From-radioimmunoassay results, a significant increase in circulating -testosterone
has been demostrated to coincide with puberty and the onset and display of intermale

.aggression. It can be seen from Figure. 3 that the Img testosterone dose (which only
partially induced aggression in males castrated at birth) wis sufficient to induce fight-
ing in males castrated at 25 ddys of age. However, while the 0.8mg implant maintained _
aggression in males castrated in adulthood, it also Tailed to induce wggression in males

' > . ) ' i.’ & “ \
L ‘ N
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© TESTOSTERONE AND INTERMALE AGGRESSION *

»
e

castrated prior to puberty (puberf&, defined as the onset of spermategenesis, occurs
around 35 days of age in the mouse). . : . : ’
. The results of this study suggest that the physiological role of pubertal in-
creases in blood téstosterone is that of maximizing responsiveness of neyral sub-
strates for aggression to androgen encountered in adulthood. Androgen stimulation
during peringtal 1ife does not appear necessary for sensitization of neural sub-
.Strates that mediate aggressiom, but the presence of circulating testosterone is
required to maintain fighting in the adult male. In summary, Ultimate sensitivity

of the CNS to testosterone is dependent upon the ampunt and duration of previous
exposure to androgen. ~ ) <

) In another study using female mice ovariectomized as adults, it has been demon- .
Strated that a 10mg dose of festosterone administered via silastic implants effec-
tively induces spontaneous aggression, i.e., hyperphysiological hlood levels of
testosterone are sufficient to activate or sensitize neural substrates mediating
"male-1ike" fighting behavior in adult female mice despite their lack of exposure
to exogenous androgens during early life— This data is consistent with the hypd-
thesis that adult sensitivity to circulating androgens is a sexually dimorphic
phenomenon that is normally dependent upon previous exposure to androgen during
development. Of interest is the finding that neural substrates mgdiating inter-
male aggression remain inherently bipotential “in the adult mouse with respect to
the capacity to respond to testosterone stimulation. The neural’mechanism(s)
whereby s bipotentiality is altered to a male-like state remain unglear.

v
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FIGURE 1. Effect of Castration and Silastic
. Implants of Testosterone on A;iult
- Male Aggression .
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FLGQRE 2 - EHect of Neonatal Castration-and
‘ Silastic Implants of Testosterone
on Adult Male Aggression.
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. FIGURE 3 ‘ " Bitect of Prépubertal Castration on 219 ' \
Adult Male Aggression
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AGGRESSION IN THE COLLEGE CLASSROOM: ’
A PRELIMINARY ANALYSIS

Raymond C. McCaslin . @
Dept. of Sociology
Athens College
Athens, Ala. .
A
For the past two years the writer, has beenT;:EBjng a series of
groups. involved:in an educational game called Cities Game'.
In this game political and-social iss are presented to four power ~
groups; Business, Government, Agltatoggfand S1tm Dwellers., Each of '+ =~
the groups begins the game, with varying amounts of capital which is
defined as power. On any given issue, edch grdoup decides its stand
affd negotiates with every other group to obtain ¢he most fgvorable
result for themselves. After the negotiation period each oup
votes and the result of the total iote eithér shows cooperg}ion or

dissension. Violence or aggressive behavior can be express&t in one

of two ways; riots or unnecessary police action. There are only C—
three possible vote totals that can lead to one of these «go. possible
aggressive outcomes out of a total of 32 possible alternative vote

tatals .(less than 10%). One might expect that over the long.run,

about. 107 of the vote totals shouldaZé;aggressiue in nature (riot ot
unnecessary police action). This wak not to be however. Out of 46 *
total issues 24, or over 54% turned out to be aggressive in mature,

far more than a chance difference,’ statistically.* e writer con-

" cludes tentatively (although much more work needs to e in this

area) that this may be a specific measureable effect of"Fhe socializa-

. tion of aggression into our youth in the sense that competitiveness

' is stressed in our society as a necessary condition ta succeed in
our larger society and in its smaller representative the educational
classroom . . s -

~

¢ .
%2 of 10.14 p. less than .00l

]
3 % .
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suggests competition Tfor dominance to be taking place.

DOMINANCE IN MAN

Ronald W. Olsen
Dept. of Zoology
Western Michigan Univ.
Kalamazoo, Mich.

.

Y
Lt

At various times people can be seen to interact in a manner that

This exercise

attempts to stage such a situation so students may observe the means
whereby individuals#attempt to promote and maintain dominance over

one another. . .

?

»~

. A ( .
Procedure: ~ bos §
1. Ask for three or four volunteers who have had<§ome experi-

»

3 Wilderness”

“a position in

ence in camping. These individuals are told that each must
select from a list of equipment the seven most important
items for survival on a three month canoe trip in a wilder-
ness. The volunteers must then provide: the class one. list
through common agreement.

The volunteers are askaed to.step into the hall and not to
communicate #ith one/rhother while the class is informed of
which items are recommended by experts.s

N —

Vhen the volunteers have gone,®the class. is told that the
actual purpose of the exercise is to observe the interaction
of the Voluntaers as they attempt to.create a common list of
items from their separate lists.. The class is told to ob-
serve such behaviors as,body carriage, volume’ of vojce,
"certainty' of vocal expression, facial expressions, gas-
tures, and any other means whereby the volunteers attempt
to impose their opinion upon the group.

A list of equipment is placed on the blackboard including
such items -as* canoe, paddles, cahoe repair kit, rope, axe,
fish hooks, matches, a hook entitied "How to Survive in the
, etc. : . - . ’

The voluntéers are brodght in ‘one at a time and each is
rasked to pick seven’ ;tems from the list. -Someone records
the list of each. b

of each vplunteer is finished these lists are-
board and the volunteers are asked to assume
front of the cla§s and to.efeate a common
jtems. i e 7

When the list
placed on the

list of sevén
Upon completlon of the common list ¢you may. find it necessary
to term1nate discussion by ‘the volunteers before they are

Elnlshed) the volunteers are told the true nature of the
laboratory exercise and classroom discussion takes place on

233 L
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the .interaction that all have observed Distussion cog}dA
Y cover the following: Y
What were the commen means of ''persuasion''? .
Wds dominance or a dominance hierarchy observed?
How could these behaviors be quangified?
WVhat similarities and differences exist between the
dominance interaction of our species and those of
other species? ‘

. N *

a0 o

Problems you may encounter:

1. The most troublesome d&fficulty has been to place the vol- ‘
unteers before the class in such a manner that their inter-
action can be seen and heard by the class. They Frequently
go into a huddle. -

-

2. A sticky problem is encountered when classgdiscussion® of .the
volunteers begins. Our society places a premium on aggres-
siveness and dominance (maybe all societias do) and'I alwaysé%

¢

~

“«

worry that a submissive volunteer may have hurt feelings
~£fom a tactless evaluation by a.peer. This problem can be
avoided to some extent by a judicious selection of volunteers.
A , .
4

3. The class will have great difficulty describing ‘some aspects 13

- of the interactipns they observed. Such things as body car- _‘g .

riage and facial expression can be very subtle, but they are
real and play an important role .in comméhjc€ation. This prob-
lem can't be solvedy hut you can turm Tt to your advantage
by letting it demonstrate one of the major difficulties in

. the study of animal behavior; %gmely, how to define and

~ describe the units of behavior. . .

Suggested Readings : o ®

- -

Darwin, C. 1872. .The Fxpression of the Emotions in*Man and Animals.‘
London: (Chapters 8 and 14 especially).

~——
>

7Morris, D. 1967. The Naked ‘Ape.. Dell Publishing Co. New York,
N.Y. (The chapter on Fighting). -

o
~ . |




: STABILITY OF SEATING ARRANGEMENTS .* -
P IN A FREE CHOLCE SITUATION . »

-- Nancy C. Brunson * . !
Biology Department’
‘ Fnterprise State-Junior.College .
Enterprise, Ala.
N \ / 4
. Hypothesis: Given a free choice, students will select a location Yor
-t sitting on the" first class day and will remain in that
position throughout the quarter.* -
- The study. setting: At the beginning of the wintex quarter 1973-74 a*
) study of the daily seating patterns was begun in 3 classes of Biology
at Entqrprise State Junior College. No seats were assigned, all stu-
dents were free to-sit anywhere at any class period. All classes
were held in the laboratory with 16 tables, 32 stools and 3 desks.. -)‘
The length of the study was 10 weeks. . )

~

Group A: 21 students started quarter;~18"éompleted”the quarter. -
Group B: 35 students started the quarter; 30 completed the quarter.
Group G: 16 students started the quarter, 16 completed the quarter.

. L by A

Results: .

Gtoup A (meeting &ime, 8 A.M.). The 21 students in the class selectéd -

seats on the first day. No mention was made by the instructor of

seatjfg but note was made of the seating pattern as roll was called.

Nufing the quarter 3 students were. lost from the course, bBut no ad-
Austments were made in the 8eating of the remaining students. Stoonls

were moved by the instrugtor during the course of the study: once

the stools were moved to another room and many times small shifts

were made in the class room. In every case, students returned the

stools to the original positions.

d ’

Group B (méeting time, 9 AM.). The class was very crowded since the '~
1ab is .designed for 25, not 35, students. 'Again students made a free
selection of seating,and note was taken on the initial role call.

During the quarter 4 students withdrew and one student simply quit
coming but there .was no change in actual seating arrangement. .The’ .
only student seating adjustments made were those allowing a bit more
room. During the course of the 10 weeks, stools were moved. many _
times to random places in the lab and into other rooms. In every /’
case the stool was returned by the student to the original position.

. ~
4 .
. . 2

*Ed. Note: The phenomenon of self-imposed stable seating arrange-
. Jments has been observed in our clasdes for a number of years and
\\ has formed the basis of several stpudent projects in our ‘behavior
courses. To our knowledge, the phenomenon (and its various ram-

ifications in human ethology) has ne¥fr been fully examined.
. M.W.S.
»

-
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Because of the overcrowded rpom the examinationf were administered in
a much larger room. The stydent c¢buld sit anywhere that he or she
chose, With 125 seating places available, the 31-35 students aligned
themselves in a pattern almost identical to that seen’ in the regular
» class room. They were farther apart, but in the same hkasic pattern.
2 —= - -
Group C (meeting time, 11 AM.). Ehe smallest class had no with-
drawals. Students seated themselves at random. (In this group were
7 students who had been in previoys classes in the same room, this
being their. 3rd or 4th class. In all chges Bat 2 they seated them-
selves in the same place in the class room as in previous classes. )
Each student remained in the same position for 6 weeks. In the 6th

a, *

- week one student, male, shifted to an empty seat directly behind his

first selection. After several days in the new position the instruc-
tor mentioned the shift and told the class of the study. The next
day ‘every student in, the class had shifted widely from the original
gselaction, The instructor madé@ né-mention of the moves until class
was almost over, then safd "It will be interesting to see how long

. you last." : The next day every student was seated in the original
selection, except the one male who.was in his setond choice. When
questioned about the return tq original seating the students sald
that they did not feel comfortable. in the new position.

Conclusion '

The hypothesis was well validated by the.study: only 1 student out ~
of 72 over a 10 week period of time, \moved from the original selec-
tion. Absences, tardiness, stool moving, room changing and the like
did not significantly effect the:students’ original selection of
seating positions in any of the threes¢lasses. It was also noted
that students who have had previous classes in the same classroom
tended to sit in the same position quarter after quarter, and that
examination scores and grades did not reflect any relationship to.
seatin%\patterns.

-
.
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IS IT REALLY THAT CROWDED HERE? : 225.
A STUDY IN PERSONAL SPACE ’
Phoebe Miller
Dept. of Comparative Sociology
. . University of Puget Sound .
Tacoma, - Wash.

v

kY

Problem ©
The research done was a study of the behavior of the species .
Homo sapiens, variety university undergraduate. The study was made
at the University of Puget Sound, Tacpma, Washington in January and
February, 1975. The problemwas the investigation of human behavior
within the context of biosociology, with a view to the comparison of
the responses of both human and nonhuman animals to crowding.

. . o Mathod g -

The study began with a bE&ef survey of writing in the fields of
animal and human behavior on the ‘following subjects: (1) the com-—
parative study of animal and human behavior, (2) terxitoriality, (3) -
space requirements; (4) crowding, (5) responses to crdwded conditions. .
For animal behavior the chief sources consulted were works by W. C.
Allee, John B. Calhoun, and John Paul Scott; for human behavior the
principal sources were the writing of the anthropologist Edward T.
Hall and the psychologist Robert Sommer. .

. The survey of the literature was followed by a field study on
the subject of personal space.1 The méthod used was, first, the com=
pilation and distribution of a questionnaire on space available tho.
students and their use of it in a men's and women's dormitory and,
second, analygis of the questionnaire results in terms of space re-
quirements, crowding, and responses to crowding

» Assumptions underlying the study were: (1) students live in
nearly intolerably crowded conditions. (This assumption is
based on numerous students' statements over a period of five
or six years and is supported by my impressions? during
visits to students' dormitory rooms.); (2) what with national
economic condifions and the plight of priwate universities

“at the time of study, the situation 4s likely to get worse
before it gets better.

The questionnaire was open-ended and dealt with the fnllowing
general topics: . .
1. Demography (age, sex, class in‘schonl, how long in dérmi—.

toxry) . .

“

2. Type of dormitory accommodations (room or rooms, number
sharing, how dormitory space used).

Q(y ' 237 ;f ‘ ;
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3. Personal space historv (size of family and family home,
type of personal space before coming to umiversity, sharing
of space).
' \ . " )
L. Reactions to ®ermitory conditions (evaluation of space -
needs for sleep, study, storage, recreation; judgment of
suitability of accommodations).

5. Comparison of personalspace at home and in dormitory .
(amount, suitability). TE T
6. Housing plaﬁs for the following academic year.

Results

The findings of the field study were inconclusive in that 1y - .

the 35 students who completed the questionnaire could not be con-
sidered a representative sample of the undergraduate population and
that (2) in the light of the study's basic assumptions, the students'
responses showed a considerably greater satisfaction with dormitory

space available to them than other students' statements had led the -

researcher to expect. (0f course, the basic assumptions may have
been wrong.) - )

by +
) The majority (gh per cent) of the respondents were freshmen, as
compared to a small minority (14 per cent) of upperclassmen. (urs,
unlike many universities, does not have a large freshman class in
proportion to the size of the sophomore, junior, and senior classes.)
An even larger majority (71 per ctent) of the respondents were males,
a situation that is not true of the student body as a whole. Here
one may infer that in a study of this type sampling is particularly
important. -

~

n order ®@ find whether or not their home experience had pre-
disposed them for or again¥t the crowding that is unavoidable in
most university dormitories, students were asked to compare the
space available to them in their homes and in the dormitory. Sixty-
six per cent said they had more room at home. .Eighty-three per cent
of the total reported that they had their own room at home, as com-
pared with the average number .of students per dormitory room (based
on the responses of 33 -out of the 35 students) of 2.3.

Tn response to the question of whether they had enough space in,
the dormitory td live comfortably in their, preferred style, 46 per
cent said that they did, 49 per'cent, that they did not. When asked’
if they Mad eriough of various types of space available to them, stu-
dents gave the following positive responses:

&

Y

|




Type of space Per cent

. Sleep . 86 - ,
* Study . % 63 :
Y . . Recreation 48
Storage 40

} ggncerning their housing plans for the next academic year, 40
per cent of the students were planning to M6%e, either to other dor-

' * 5 mitories or off gampus. Here I might comment that it is a common

practice for UPS students to live on campus for their first. year ‘or

two and then move off ‘campus in search of more space and greater

. privacy and freedom in their activities. (The University policy

. concerning both student housing and the rules and hours for their

movements is quite permissive.) The tendency toward movement away

from campus housing after the freshman year ‘would suggest that a

significant number were not satisfied with their accommodations.

»

Interpretation Al

Fo - It is my impression that UPS students value dormitory life
during their freshman year, for it helps them get started in an
orderly routine without the necessity for exploration and individual
problem-solving when they are having many new experiences. Also,
they value the opportunities to meet new friends in their residences.
However, as, they establish friendships and become atcustomed*to the
unlveISJty routine, the disadvantages of crowding and a high noise
level Bacome more important to them, and many tend to move off cam-
pus. This may well be a commentary on the function of the dormitory
in introdugdng students to university life. )

As for comparisens between hu&;n and nonhuman animal behavior,
T am sure that the concepts of territoriality and space requirements
are relevant to both. However, beyond this I have questions. As a
social scientist I do not feel competent to judge disginctions bé- .
tween various types of social animals” ang, thus am hesitant about
making generalizations from the needs aM¥ behavior of animals to
those of humans. For example, is Calhoun's well-documented concept
of the behavioral sink reallv applicable to humans? QHumans have,
at least in theory, resources that animals do not: migration based
on an understanding of their circumstances, building upward .in
crowded cities, the agility to understand, predict, warn against--
and possibly to forestall--harmful events. Here also the dimension
of cultural variation gives humans in dense populations the expecta-
‘ tion of crowding and very possibly a greater tolerance for it than

people in sparser populations hav1ng different cultural traditions.

'

Here questions of taxonomy arise. Certainly much of the tax-
- onomic history of genus'Homo is arbitrary, if tiot fanciful. From
the standpoint of behav1or, are cultural variations among different
human groups_ perhaps analogous to variations between species or
subspecies of animals? How much do we dare genergmlize between
[:EJ}:( animal and human behavior without a thorough knowledge of both?
- <239 -
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. Postscript ’

- [ ]
The study of personal space is being used as background for a
- proposed study of privacy in the campus life of university students.
Using the concepts of territoriality and personal space, it is pro- -
posed that in the fall term of 1975-76 at the University of Puget
Sound students in the course The Individual in, Society, an introduc-
tion to Comparative Sociology (anthropology an iology combined), -
will make a study of the prikacy needs of fell dents living in
campus and off-campus housing, It is propos e the students will
be divided into teams each of whitch will study’ a different type of’
housing (men's, women's, coed dormitories; fraternities and soror-
ities; and various off-campus accommodations), using questionnalres
and interviews, in order to determine existing conditions and\pos-
sible answers to students' needs for privaéy. - ’

¢

¢ Notes ' \
. 9
Personal space is defined as "an area with invisible boundaries
surrounding a person's body into which intruders may not come, "
amd likened to "a snail shell, a soap bubble, an aura, and
'hreathing room.'' Robert Sommer, Personal Space: The Beha-

]

vioral Basis of Design. Englewodg Cliff, N.J.: Prentice-Hall,

Inc., 1969, p. 26. .

Ah interesting observation, triggered by a-question asked by a
participant in the Biosociology course at the time the study
results were presented, was that although many students seemed
to be critical of the accommodations available to them, none
had in my experience used crowding or lack of privacy as a
rationale for unsatisfactory academic pérformanpel . :




