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INTRODUCTION

Aim of this Book

Animal-Bebavior Desk Reference, A Dictionary of Animal Bebavior, Ecology, and Evolution is an
annotated dictionary intended to help improve scientific communication, in particular in the fields
of animal behavior, ecology, evolution, and related branches of biology. I created this book for
students, teachers, researchers, writers, editors, and others active in science. This second edition
contains more than 1200 additional terms and definitions and thousands of additions and
improvements on material presented in the first edition.

A book such as this one can never be complete. Therefore, I certainly welcome constructive
criticisms and further information that should be included for its improvement, such as previously
published definitions, new definitions of existing terms, your view of definitions already in this
book, and new terms with their definitions. Your e-mails (barrowse@georgetown.edu), letters, and
annotated reprints regarding these subjects are especially welcome. If you have coined a term(s)
included in this book, and T do not attribute this properly, please let me know.

Many references are secondary ones — e.g., Smith (1946 in Jones 1990) — because I wanted
to indicate the source of an author’s interpreted information, I could not examine certain primary
references, or both. If T have cited your work secondarily, I would be very pleased to receive a copy
of your publication (with relevant parts highlighted) to facilitate quoting your work directly in the
future. Further, if T have misinterpreted your writing with regard to a definition(s) or other
information, please let me know.

The Need for Precise Terminology

Clearly defined biological terminology aids the advancement of basic, theoretical, and applied
biology. Phenomena are often further elucidated when they are placed in proper order with useful
names (Brosius and Gould 1992, 10709). For effective, efficient communication, people should
have, or at least understand, the same precise terminology. Dawkins (1986, 110-111) discusses how
definitions have had an enormous impact on the way people perceive, for example, in
communication. “They have affected what we regard as ‘communication’ and ‘signals’ and whether
we see communication as involving any sort of transfer of information. ...Much of the confusion
over ‘information transfer,” too, appears to have been largely brought about by the way it is defined.
Arguments which appear to be over something profound about animal communication (such as
whether information is being transferred or not) often turn out to be nothing more than whether
a protagonist is adopting the technical or the more everyday meaning of the term.”

To promote the understanding of terminology, some societies (e.g., the Animal Behavior
Society and American Society of Parasitologists) have, or have had, committees dedicated to this
subject. Useful dictionaries and encyclopedias that define biological terms (meaning biological in
the broad sense) include Campbell and Lack 1985; Chapin 1968; Collocot and Dobson 1974;
Cumming 1972; Drever 1974; Eysenck et al. 1979; Goldenson 1984; Harré and Lamb 1983; Heymer
1977; Hinsie and Campbell 1976; Hurnik et al. 1995; Immelmann 1977; Immelmann and Beer 1989;
Keller and Lloyd 1992; King and Stansfield 1985; Lincoln et al. 1985; Medawar and Medawar 1983;
Roe and Frederick 1981; Seymour-Smith 1986; Steen 1973; Storz 1973; and Wolman 1973.

Confusion About Meanings of Terms

Biologists in general strive to obtain a superior terminology, unfortunately not yet with total success.
Confusion and controversy about meanings are common, as I indicate in many entries of this book.
Many terms, not to mention the concepts that they represent, are obviously in need of further study
of their already-designated meanings. The confusion and controversies arise for many reasons,
including:

e A satisfactory definition of a term might not yet exist due to our present state of knowledge
(e.g., see aggression, awareness, and consciousness).

e The name of a term is a nontechnical English word which already has a common dictionary
definition (e.g., see altruism, selfishness, and spite). Such nontechnical words often “have a
variety of meanings and are surrounded by a dense atmosphere of values and associations”
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(Wilson and Dugatkin 1992, 29). Therefore, such words can confound communication even
if they are precisely defined in scientific literature. Keller (1992a) describes how “competi-
tion” with its established colloquial meaning permits the simultaneous transfer and denial of
its colloquial connotations when it is used technically. Colloquial connotations can lead
plausibly to one set of inferences about a concept and close off others. “Eugenics” was
originally defined technically and nonpolitically, yet some people now find it difficult to think
of eugenics without negative political connotations.

e The name of a term is a foreign word that may be hard to remember and interpret accurately
(e.g., see umwelt and zeitgeber).

e The name of a term is a technical word that may be difficult to remember and understand
without an explicit definition (e.g., see apotreptic behavior and epidiectic display).

e The term is only implicitly defined with regard to all, or some, of its meanings in the scientific
literature. To my dismay, I have omitted some terms and some definitions from this book
because I could not formulate a satistactory definition from information provided in written
material.

e The term is explicitly, but not correctly, defined in all scientific literature, textbooks, or both.
For example, consider “inclusive fitness.” Grafen (1982) lists 14 commonly used animal-
behavior textbooks that defined this term erroneously or inadequately. Dawkins (1986, 44)
later advises, “It is best not to read too much about inclusive fitness as much of what has been
written is misleading.”

e The term has more than one technical definition that can vary in their degrees of difference,
from one word (such as partially, possibly, or potentially) to many words (e.g., see species).
In some cases, the same term can even have opposite meanings (e.g., see true altruism and
overdispersed distribution).

e Many terms have evolved in their meanings as scientists learned more about the concepts
that they represent, research focus shifted, or both. “Isolation” was originally used for both
geographical isolation and reproductive isolation; “variety” was used, for instance, by
Darwin, for a single individual or a population; and “teleological” was used for four distinct
phenomena (Mayr 1982, 43) (e.g., also see communication, evolution, fitness, gene,
homology, species, and territory).

e The term may have one to many synonyms, sometimes including a perplexing one that is
also the same word(s) used for a very different concept (e.g., see adaptation and homology).
In some cases, imprecise language led to virtual synonymies of important terms that should
retain distinct usages (e.g., these terms and their associated ones: coevolution, guild, and
keystone species) (Fauth et al. 1996, 282).

e The term has more than one spelling, capitalization, or hyphenation style (e.g., see
homeotherm, endosymbiosis hypothesis, the Modern Synthesis, and molecular-clock
hypothesis).

¢ The same concept is referred to using two or more of these words: hypothesis, law, rule, and
theory. Examples are locale-odor hypothesis and Allen’s rule.

e Authors often shorten a concept’s name; for example, they use “adaptation” to mean a
specific kind of adaptation, such as physiological adaptation, and “selection” to mean a
specific kind of selection, such as artificial selection.

e Many scientific words are long. Especially long words are the chemical names for
deoxyribonucleic acid (207,000 letters), tryptophan synthetase (1900), tobacco mosaic virus
(1185), pneumonoultramicroscopicsilicovolcanoconiosis (45, a lung disease caused by
breathing fine dust), and hepaticocholangiocholecystenterostomies (39, a surgical operation
that creates channels of communication between gall bladders and hepatic ducts or
intestines) (Ash 1996, 108).

 Different dictionaries define the term differently (e.g., atavism) (Hrdy 1996, 851; Thornhill
and Gangestad 1996, 853).

Many concerned scientists have tried to rescue us from terminological pitfalls. I applaud them. For
instance, Hailman (1976) insightfully suggests how to improve behavioral terminology by
emphasizing logic, informational content, and efficiency, rather than historical origins of stability.
Brown (1987, 297) lists very helpful guidelines for using biological terms. Fitch (1976) even
organized others to petition against a confusing definition of homology that refers to similarity of
nucleotide sequences (= sequence homology) (Lewin 1987a).
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How To Use Tais Book

Main format. This book uses a dictionary format to present definitions in a standard, quick-to-use
way and to help especially users whose first language is not English. The body of the book contains
terms that are not organism names. Organism names can be found in Appendix 1, and selected
organizations are provided in Appendix 2.

Type of terms emphasized. I emphasize conceptual terms, not anatomical parts or taxonomic
names, in the main body of the book; however, it does include a small sampling of these parts,
including some organs and glands. It also defines a few of the millions of taxonomic groups in
Appendix 1. Biology texts, taxonomic catalogs, and primary literature have thousands of definitions
of anatomical parts and taxonomic names that I do not include. This book concentrates on
definitions of nouns or noun forms, rather than adjectives, adverbs, and verbs, due to space
limitations.

New terms. A term within quotation marks in an entry line is one that my correspondents or I
coined as part of producing this book.

Superscripted entries. When needed for clarity, a term with two or more distinct meanings is
listed as more than one superscripted entry (e.g., 'sensation and *sensation).

Term hierarchies. As conceptual structures, relationships among many terms are summarized
in tables, and many terms with their definitions are organized in hierarchical clusters either by
conceptual relationships or under key words, combining forms, and groups of letters that they
have in common, or both. A term that is not part of a hierarchy or one that is the first term in a
hierarchy (= a first-level term) is preceded by a diamond (). Second- through fifth-level terms
are increasingly indented. Second- and fourth-level terms are not preceded by symbols; a third-
level term is preceded by an arrowhead (»); and a fifth-level term is set in sans-serif type, as shown
below.

¢ chemical-releasing stimulus, CRS 7. A chemical that...
semiochemical, semiochemic 7. A chemical that...
» allelochemic 7. ...
1. A chemical that...
allomone 7. A chemical substance, ...
allelopathic substance 7. A waste product,...

Definition sources. Most references do not give definitions in the exact form used in this book;
therefore, almost all definitions are paraphrased for conciseness and to conform with the style of
this book. This includes changes from British to American spellings, where appropriate. Author-
date citations indicate references on which I have based definitions. Many definitions are based on
ideas combined from more than one source. In some cases, definitions are my perceptions of how
authors seem to define terms because they did not present their formal definitions. I often indicate
this by stating “inferred from... .”

Seedirectives. “See...” directs the reader to where a conceptis defined under a synonymous name,
is part of a term hierarchy in which it is defined, is defined as part of the definition of another term,
or is otherwise characterized (e.g., in a table). For example, “prophototaxis” is a sub-subentry under
“phototaxis,” which is a subentry under “taxis.” The main listing for “prophototaxis,” then, reads
as follows:

¢ prophototaxis See taxis: phototaxis: prophototaxis.

Note that colons separate main entries, subentries, and sub-subentries in the context of a cross-
reference. The first term listed is always a first-level entry; reference to a single term (e.g., See behavior)
directs the reader to the main, alphabetical listing for the term (in this case, in the “b” section)

Multiple definitions. For many terms, I document some of the diversity of meaning. When I give
more than one definition for a term, I list the definitions in chronological order with regard to
citation date. When I can, I indicate which definition seems appropriate for wide use today. One
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meaning of a term can often be better understood after its other definitions(s), as well as those of
associated terms, are examined. Some terms (e.g., evolution and heterochrony) have been modified
through descent by “conceptually selective forces” so that they now have families of definitions,
even some with opposite meanings (Gould 1992, 158; Richard 1992, 95). Further, one meaning of
a term (e.g., eugenics) can even affect another meaning of it in a negative way, making it a “dirty
word” (Kelves 1992, 94).

Nontechnical and obsolete definitions. For many terms, especially ones originally developed
to refer to Humans and then extrapolated to nonhumans, I first give nontechnical English
definitions, and then I list obsolete definitions when I think they are helpful in understanding the
evolution of meaning of a term. An older meaning(s) of a term (e.g., evolution) can lie below the
surface of a newer meaning and affect the term’s significance (Richards 1992, 95).

Pronunciations. This book lists pronunciations for some of the terms that it defines, particularly
for some acronyms and terms with words that are not normally found in standard English
dictionaries. For words with more than one syllable, I indicate the stressed syllable by capitalizing
it — e.g., apoptosis (ap POE toe sis; the second p is silent).

Common-denominator entries. Many terms are grouped as divisions under a main entry (a key
word, combining form, or terminal group of letters) that they have in common. This results in many
divisions that do not have definitions that relate directly, or at all, to definition(s) in the main entry
that precedes a cluster. Also, because authors often did not specify which main-entry definition
relates to a division, I often could not specify this information.

The common denominators and main words are that are listed as primary entries (those
preceded by diamonds) are: abundance, acme, -acmic, acoustics, action, activity, adaptation,
affinity, aggression, agonist, allele, altruism, analysis, angel, animal, animal names, animal
sounds, anthropic, attachment, attention, -auxesis, awareness, bee, behavior, beneficiary, benefit,
benthic, biont (bion), -bios, biota, -biotic, biotope, bite, bond (bonding), bout, breeding, brood,
buffering, calling, camouflage, canalization, cannibalism, care, caste, castration, cause (causa-
tion), cell, ceremony, chain, character, cheat (cheater), chemical-releasing stimulus, chimera
(chimaera), -chore, chromosome, chronology, -cial, -cide, cline, clock, clone (clon), coefficient,
-cole, colonial, coloration, communication, community, companion, competition, complemen-
tation, conflict, consciousness, consumer, copulation (copulatory behavior), correlation, cost,
courtship (courtship behavior), -cron, cross, crossing over, crypsis, cue, curve, cycle, cyclic,
dance, Darwinism, datum, definition, deme, density, dialect, discontinuity, dispersal, display,
distribution, diurnal, diversity, doctrine, dog, dominance, domatium, dormancy, dress, drift,
drive, -dromous, drug, dynamic, effect, efficiency, effort, electrophoresis, elimination, emotion,
endemic, energy, environment, equilibrium, error, estrus (oestrous), eugenics, evolution,
evolutionism, evolutionist, experiment, experimental design, exploration, extinction, facial
expression, facilitation, factor, fauna, fallacy, family, fauna, fear, feedback, feeding -ference, fight,
fitness, flight, food, forager, foraging (foraging behavior), fossil, fostering, frequency, function,
game, gamete, -gametic, -gamety, -gamy, gene, gene flow, -genesis, -genetic, genetic load, -genic,
-genous, -geny, gland, -grade, gradualism, -gram, -graph, graph, -graphy, greeting, gregarious,
grooming, group, growth, guild, -gyny, -haline, heritability, hermaphrodite, hermaphroditism,
heterochrony, hierarchy, homeostasis, homolog (homologue), homology, hormone, host, hybrid,
hypothesis, illusion, inheritance, inhibition, insemination, instar, instinct, intelligence, invest-
ment, isolation, -karyon, kin, -kinesis, kinesis, kiss, Lamarckian, language, law, learning, -lectic,
lek, link, locomotion, male, manipulation, map, mate choice, mating, mating system, maze,
mechanism, mechanist, meiosis, memory, metamorphosis, method, -metrics, -metrosis, -metry,
migration, mimicry, mitosis, -mixis, modality, model, molt, -morph-, -morphic, -morphism,
morphology, -morphosis, mortality, mother, movement, mutation, need, nest, nesting, nestling,
neurotransmitter (neural transmitter), niche, nucleic acid, object, observation, odor, -oecism,
optimality, order, organ, organism, -orial, ovular, ovulator, p (P, p, P), -paedium, pair, parasite,
parasitism, parent, parity, parthenogenesis, -patric, pattern, -pelagic, perception, period, -phage,
-phagia, -phagy, phase, -phile, phenomenon, -phobe, pigeon, -planetic, plankton, plasticity,
-plasia, play, -ploidy, -plont, pollination, polyethism, population, posture, potential, predation,
predator, preference, pregnancy, principle, probability, procedure, process, production (rate of
production, primary production, productivity, basic productivity, primary productivity), program,
provisioning, puzzle box, race, range, reaction, receptor, recognition, reductionism, reflex,



regulation, reinforcement, relationship, reliability, repertory, replication, representation, repro-
duction, resource, response, revolution, rhythm, ritual, ritualization, role, rule, sample, sampling
technique, scale, scientist, scratching, secretion, sex, sex termination, -sexual, sexual reproduc-
tion, sexuality, shaping, signal, sister, skewness, sleep, sociality, society, -somatic, -somy, song,
-sound, speciation, species, -spermy, -sphere, stage, stasis, state, statistical test, stimulus, strategy,
stress, study of, substance, success, succession, suckling, swarming, swimming, symbiont,
symbiosis, synapse, syndrome, synethogametism, system, taxis, teleology, territory, test, theory,
-therm, time, -toky, -topy, tradition, transport, -troph, trophallaxis, -trophy, -tropic, -tropism,
-tropous, -trosis, -type, value, variable, variance, variation, vitalism, -voltine, -vore, -welt, -xene,
-Xenia, -xenic, -xeny, yawning, -zoan, -zoic, -zoite, zone, -zoon, -zygosity, -zygote, and -zygous.

Under “study of,” the reader will find terms grouped by acoustics, biology, botany, chemistry,
chronology, climatology, dynamics, ecology, endocrinology, ethology, evolution, genetics,
geography, ichnology, limnology, -metry, morphology, ornithology, paleontology, palynology,
pathology, pharmacology, phenology, phycology, phylogeny, physics, physiology, psychology,
semiotics, sociality, systematics, taxonomy, toxicology, and zoology.

“In” and “For example, in” statements. [ indicate when phenomena relate to particular
organism groups, or taxa, by writing phrases such as “In the Honey Bee:...” or “For example, in
some carpenter-bee and bird species:... .” When I use “In” alone, it means to my knowledge that
the concept relates only to the taxon (taxa) listed. “For example, in...” followed by a list of
organisms indicates that the phenomenon relates to these organisms and others that I have not
listed.

cf. directives. “cf. ...” directs the reader to a related term (sometimes an antonym), related
information, or both.

Synonyms. I list synonyms known to me and suggest how each is used when I can. When it is
obvious where a synonym is published from the body of a term entry, this synonym occurs in
bold type right after a main entry term. Authors have sometimes used the same word for terms
with very different meanings, and synonyms of many terms often do not have exactly the same
meanings. Thus, synonyms should be used with care.

Notes and comments. Note, or Notes, refers to a particular definition of a term, while Comment,
or Comments, refers to an entire entry.

Hyphens and one-em dashes. Scientific writers follow different “rules” when they use hyphens
and one-em dashes, resulting in the presence, absence, or different combinations of these marks
in the same term. In this book, I attempt to standardize use of these marks by using a hyphen(s)
in an adjectival phrase that precedes the nouns that it modifies. I use a one-em dash(es) to separate
hyphenated terms within adjectival phrases. This avoids the use of a forward slash (/) for a
hyphen, or one-em dash, except when I am true to original published information. This book does
not hyphenate names that are capitalized in the literature, although such names are grouped
under key words (e.g., under “project,” one finds “Biological Dynamics of Forest Fragment
Project” and “Deep Green Project”).

Gender-neutral writing. With all due respect for treating female and male Humans and other
organisms equitably, for the reason of more direct writing, this book uses “he” to mean he or she,
“him” to mean him or her, and so forth in many entries. My referring only to he, him, or his in
many definitions from past times is done to reflect English style of these times.

Other information. For selected terms, this book gives further information such as etymologies
and related facts. When they are known by me, I include term originators. This book includes
some euphemistic and obscene terms and indicates them as such at the request some foreign
scientists.



Xi

PLEASE CHOOSE DEFINITIONS
AND SYNONYMS CAREFULLY

You should be very careful in selecting which definition to use for a term. A term can have different
shades of meaning to different people and in different contexts, and, as discussed above, its meaning
can change as we discover more about the parts of our natural, or hypothetical, world represented
by the term. The same phenomenon can have different names, depending on a person’s frame of
reference. One definition of a term allows us to think of certain related concepts, but not others. For
example, the environmental concept of niche allows us to conceive of an empty niche, while the
population definition of niche does not (Colwell 1992). Further, perfect definitions for many terms (e.g.,
aggression or consciousness) may not yet exist or be possible to formulate. Many of the definitions
in this book are controversial (Verplanck 1957) and should be used only as initial attempts to
understand concepts they represent. These definitions should not necessarily be regarded as the final,
or best, ones that can be formulated. If you consult references to definitions listed in this book, you
will often find more information that relates to their meanings and may discover useful denotations
and connotations that I have not included. I indicate areas of controversy regarding terms when they
are known to me. I reiterate that definitions within an entry are given in chronological order. Many
definitions are not necessarily widely used or considered to be correct today, but I include them
because they help to understand earlier work, subsequent definitions, or both.

Some of the listed synonyms may be used by only one, or a few, authors, and their uses may
be debatable. Sometimes synonyms are used for terms that have very different meanings (e.g., “true
altruism” for altruism involving helping only nonkin or for altruism involving helping only kin). I
indicate this kind of information when it is known to me. Some entries have more than one list of
synonyms because different lists refer to different meanings of a term.

P1LEASE COIN TERMS AND
DEFINE CONCEPTS CAREFULLY

Coining new terms and defining them deserves special attention for enhanced communication.
These are rules of thumb to consider: (1) thoroughly research your concept and related concepts
and their names, (2) choose the best possible word(s) for the name of the term, and (3) write an
explicit, full definition in your publication. Full dictionary-style definitions are seldom given in
biological papers, yet they could certainly enlighten and reduce confusion. I urge editors to allow
authors to include such definitions in their papers when they are appropriate.

Key to Abbreviations and Conventions

abbr. abbreviation

adj. adjective

ant. antonym

Brit. British spelling

cf. compare [Latin confer; indicates related terms that are useful to examine in

understanding the term in question
Comment(s) information that refers to an entire entry

def. definition.

eg. for example

ie. that is

n. noun

Note(s) information that relates to a particular part of an entry

pl. plural

q.v. which see [Latin quod videl

See indicates where to find a definition of a particular term given under a synonym or
with associated terms elsewhere

sing. singular

syn. synonym

v.i. intransitive verb

v.t. transitive verb
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A-chromosome

¢ A-chromosome See chromosome: A-
chromosome.

¢ a-rates Sce ‘evolution: tachytely.

¢ a selection See selection: a selection.

¢ ABA See hormone: abscissic acid.

¢ abandonment call See call: abandon-
ment call.

¢ abasement 7.

1. A person’s lowering, casting down, or
humbling another person, in rank or
character; humiliation (Oxford English
Dictionary1972, entries from 1561); one’s
lowering in position, rank, prestige, or
estimation (Michaelis 1963).
syn. cast downness, humbleness

2. A person’s being debased, humiliated,
degraded (Oxford English Dictionary
1972, entries from 1611).

3. A person’s passive submission to exter-
nal force; acceptance of injury, blame,
criticism, punishment; surrender; resig-
nation to fate; admittance of inferiority,
error, wrong-doing, or defeat; confes-
sion and atonement; self-blame, belit-
tling, or mutilation; seeking and enjoy-
ing pain, punishment, illness, and mis-
fortune (Murray 1938, 1961-1962).

4. A person’s behavior indicative of sub-
mission to another person (e.g., aggres-
sion or punishment) (Cumming 1972, 1).

5. A person’s degradation of himself; ex-
cessive complying, surrendering, accept-
ing punishment (Wolman, 1973, 1).

v.t. abase

syn. degradation, disgrace, dishonor, mor-

tification, shame

¢f. aggression; appeasement; need: abase-

ment

¢ abdominal bursting See behavior: de-
fensive behavior: autothysis.
+ abdominalup-and-down movement

See ‘movement: abdominal up-and-down

movement.

¢ abient adj. Referring to an animal’s avoid-
ing, or moving away, from a stimulation
source (Hurnik et al. 1995).
ant. adient

¢ abiogenesis See -genesis: abiogenesis.

¢ abiosis See -biosis: anabiosis.

+ abiotic pollination See pollination: abi-
otic pollination.

¢ ablation .

1. Surgical removal of an organism’s tissue
ororgan (Oxford English Dictionary1972,
entries from 1846).

2. An investigator’s deliberate destruction
of an animal’s neural tissue for experi-
mental purposes (e.g., by surgically sev-
ering a nerve tract in its brain) (Immel-
mann and Beer 1989, 175).

syn. lesion (Immelmann and Beer 1989,

175)

¢f. extirpation

¢ abnormal behavior Sece behavior: ab-
normal behavior.

¢ abnormal psychology See study of:
psychology: abnormal psychology.

+ abominable mystery # Howandwhen
flowering plants (Angiosperms) first evolved
on Earth (Charles Darwin in Weiss 1999,
AD).
¢f. Amborella (Appendix 1)

¢ abortion n.

1. An artificially produced human miscar-
riage, including an illegal one (Michaelis
1963).

2. A mammal’s expelling its fetus prema-
turely; a miscarriage (Michaelis 1963).

3. The defective result of a premature birth;
a monstrosity (Michaelis 1963).

4. An embryo’s partial through complete
arrest of development in its early stages
(Michaelis 1963).

5. Anything’s failure during its progress
and before its maturity (Michaelis 1963).

[Latin abortio, -onis < aboriri, to miscarry]
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selective fruit abortion n. A plants
dropping a particular fruit before it ma-
tures (Niesenbaum 1999, 261).
Comment: Mirabilis jalapa, the Four-
O’Clock, tends to produce mature fruits
from flowers that had higher and more
diverse pollen loads on their stigmas com-
pared to flowers that had lower and less
diverse pollen loads (Niesenbaum 1999,
26D).

¢ abscissa 7. The horizonal, or x-axis, of a
graph (Lincoln et al. 1985).
¢f. ordinate

¢ abscissicacid See hormone: abscissicacid.

¢ absconding #. For example, in Honey
Bees: departure of an entire colony for a
new nest site (Michener 1974, 371).

¢ absenteeism 7. InTree Shrews: parents’
nesting away from their offspring and visit-
ing them from time to time only to provide
them with food and a minimum of other
parental care (Wilson 1975, 577).

¢ absolute dominancehierarchy Sce
hierarchy: dominance hierarchy: absolute
dominance hierarchy.

+ absolute experiment See experiment:
mensurative experiment.

¢ abstracthomotypy See homotypy: ab-
stract homotypy.

+ abundance, absolute abundance .
The total number of individuals of a taxon,
or taxa, in an area, volume, population, or
community, often measured as cover in
plants (Lincoln et al. 1985).
relative abundance 7. The total num-

ber of individuals of one taxon compared
to the total number of individuals of all
other taxa combined per unit area, vol-
ume, or community (Lincoln et al. 1985).
¢ abundant See frequency (table).
¢Ac-Ds Sce transposable element: Ac-Ds.
¢ acarodomatium See domatium: acaro-
domatium.

+ acarophile, acarophilous, acarophily
See '-phile: acarophile.

¢ acceleration See ’heterochrony: accel-
eration.

¢ accessory chromosome See chromo-
some: accessory chromosome.

¢ accessory pigment See molecule: ac-
cessory pigment.

¢ accidental osmallaxis See osmallaxis:
accidental osmallaxis.

¢ accidental parasitism See parasitism:
accidental parasitism.

¢ acclimation See’adaptation: 'physiologi-
cal adaptation: acclimation; *physiological
adaptation (comment).

¢ acclimatization See’adaptation: 'physi-
ological adaptation: acclimatization; *physi-
ological adaptation (comment).

¢ acentric society See Zsociety: acentric
society.

¢ acetogen See -troph-: acetogen.

¢ acetylcholine See neurotransmitter: ace-
tylcholine.

¢ Acheulean Tool Industry See tool in-
dustry: Acheulean Tool Industry.

¢ achievement See need: achievement.

¢acid n.

1. A compound that contains hydrogen in
which all or a part of the hydrogen may
be exchanged for a metal, or basic,
radical, forming a salt (Michaelis 1963)

2. A compound that yields hydrogen ions
when dissolved in an ionizing solvent
(Michaelis 1963).

¢f. molecule

See nucleic acid.

Comment: Aqueous solutions of acids are

sour and redden vegetable substances such

as litmus (Michaelis 1963).

[Latin acidus, acid]

amino acid 7. A molecule composed of

an amino group and a carboxyl radical; a
building block of a protein (Michaelis 1963).
Comment: There are 20 kinds of amino
acids that differ from one another only by
their inside chains and are universally found
in proteins (King and Stansfield 1985).

¢ acid deposition 7.

1. A mixture of sulfuric acid and nitric acid
that is washed out of the atmosphere by
precipitation and is caused by sulfer and
nitrogen emissions from volcanoes (Lean
et al. 1990, 85).

2. A mixture of sulfuric acid, nitric acid, and
sometimes hydrochloric acid that is
washed out of the atmosphere by pre-
cipitation and is caused mainly by sulfer
and nitrogen emmissions from the burn-
ing of fossil fuels such as coal and oil in
power plants, industrial boilers, and car
engines (Lean et al. 1990, 85).

¢f. precipitation: acid precipitation

syn. acid rain (Lean et al. 1990, 85)

Comments: Acid deposition decreases the

pH of freshwater streams, ponds, and lakes

and sometimes soils (Lean et al. 1990, 85).

Many bodies of freshwater are now so acidic

that fish cannot live in them. Acid deposi-

tions may be causing Waldsterben (tree
death) in Germany. Volcanic acid deposi-
tion is slight compared to artificially pro-
duced acid deposition. Rain hasa pH around

5.6; acid deposition is often from pH 3.5 to

4.3. Acid deposition increases levels of toxic

heavy metals in water which kill wildlife.

This deposition also greatly alters the nutri-

ent content in forest soils.

¢ acid rain See acid deposition.
¢ acidophile See '-phile: acidophile.
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¢ acidosis 7. Too much carbon dioxide in
an animal’s blood that causes excess car-
bonic acid, which can kill the animal

(Browne 1996b, C10).

¢f. hypothesis: soda-water hypothesis; hy-

percapnia

¢ acidotroph See -troph-: acidotroph.
¢ acme 7.

1. A period of maximum phylogenetic vigor
in a taxon (Lincoln et al. 1985).

2. The highest point attained in a taxon’s
phylogenetic, or ontogenetic, develop-
ment (Lincoln et al. 1985).

epacme 7. The period in a group’s, or

organism’s, phylogenetic, or ontogenetic,
development just prior to its point of
maximum vigor or adulthood (Lincoln et
al. 1985).
heteracme See -gamy: dichogamy.
paracme, phylogerontic period .
The period of decline after the point of
maximum vigor, or peak of development,
in the phylogeny of a group (Lincoln et al.
1985).
¢ -acmic (suffix)
diacmic adj. For example, in Cladocera:
referring to a taxon that exhibits two abun-
dance peaks per year (Lincoln et al. 1985).
monacmic adj. Forexample, in Cladocera:
referring to a taxon that exhibits one abun-
dance peak per year (Lincoln et al. 1985).
polyacmic adj. Referring to a taxon that
exhibits more than two abundance peaks
per year (Lincoln et al. 1985).
¢ acoustic eucrypsis See mimicry: acous-
tic eucrypsis.
¢ acoustic window 7. The sound fre-
quency range to which an animal’s environ-
ment is most permeable (Immelmann and

Beer 1989, 182).

¢f. melotope

¢ acoustics See study of: acoustics.

¢ acquired behavior See behavior: ac-
quired behavior.

¢ acquired character, acquired trait

See character: acquired character; inherit-

ance: inheritance of acquired characters.

¢ acquired hereditary immunity See
hypothesis: hypothesis of directed muta-
tion.

+ acquired releasing mechanism (ARM)

See mechanism: releasing mechanism.

¢ acquired trait See character: acquired
character.
¢ acquisition 7.

1. “Progressive increments in [an animal’s]
response-strength observed over a series
of occasions on which the response is
measured” (Verplanck 1957).

2. “A modification of [an animal’s] behavior
in which a response changes in strength

or topography, or occurs in new envi-
ronments” (Verplanck 1957).
¢ acrasin See chemical-releasing stimulus:
semiochemical: pheromone: acrasin.
¢ acridophage See -phage: acridophage.
¢ acrocentric chromosome See chro-
mosome: acrocentric chromosome.
¢ acrodendrophile See !-phile: acroden-
drophile.
¢ acrophobia See phobia (table).
¢ acrophytia See’community: acrophytia.
¢ acrophytism See symbiosis: acrophy-
tism.
¢ act See behavior, behavior act, law.
¢ ACTH See hormone: adrenocorticotropic
hormone.
¢ action n.

1. A domesticated animal’s trained body, or
limb, movement (Oxford English Dictio-
nary 1972, entries from 1599).

Note: “Action” now also refers to a move-
ment in any kind of animal.

2. An organism organ’s performing its
proper function (Michaelis 1963).

3. An animal’s “behaviour performed in a
particular situation” (Maynard Smith 1982,
204).

¢f. behavior; *theory: game theory

transitional action 7. An animal’s mul-

tipurpose movement, q.v., that occurs in
the same, or similar, form in two of its
different functional systems and whose
performance can lead to a switch in moti-
vation from one of these systems to another
(Immelmann and Beer 1989, 196, 317).
¢ action chain See chain: action chain.
¢ action pattern See pattern: fixed-action
pattern.
¢ action potential See potential: action
potential.
+ action-specific energy (ASE) See en-
ergy: action-specific energy.
¢ action-specific exhaustibility, ac-
tion-specific exhaustion, behavioral
fatigue 7. A particular behavior’s being
refractory to a particular stimulus (quality

and intensity) Immelmann and Beer 1989,

3).

¢f. effect: Coolidge effect; fatigue; learning:

habituation

¢ actionsystem See behavior pattern; %sys-
tem: action system.

¢ actions pl. n. A person’s habitual behav-
ior; conduct (Michaelis 1963).

¢ actium See *community: actium.

¢ active See dominant (genetic).

¢ active avoidance learning See learn-
ing: avoidance learning: active avoidance
learning.

¢ active competition See competition:
contest competition.




active ingredient

¢ active ingredient (ai) »n. The active
ingredient in a pesticide formulation, ex-
pressed as an amount of active ingredient
per unit area; e.g., 140 g (ai) ha! (Johansen

1977, 184; Harrahy et al. 1993, 2192).

syn. Al (Barrows et al. 1994); a.i. (Harrahy

et al. 1994, 521)

¢ active nuclear species See Zspecies:
active nuclear species.

¢ active process 7. A system, or process,
that requires metabolic-energy expenditure

(Lincoln et al. 1985).

¢f. passive process

¢ active replicator See replicator (com-
ment).

¢ active sensory system Sece system:
active sensory system.

¢ active sleep See sleep: stage-1 sleep.

¢ active space n. The space within which
the concentration of a pheromone, or any
other behaviorally active chemical substance,
is at, or above, threshold concentration; the

chemical signal itself (Wilson 1975, 185, 577).

¢ activity n.

1. A person’s physical exercise, gymnas-
tics, athletics (Oxford English Dictionary
1972, entries from 1552).

Note: This is an obsolete definition.

2. An individual animal’s general, or spe-
cific, movement (Immelmann and Beer
1989, 3).

instinctive activity 7. An ordered se-

quence of fixed-action patterns (Immel-

mann and Beer 1989, 151).

¢f. pattern: fixed-action pattern

overflow activity See activity: vacuum

activity.

spontaneous activity, resting-level

activity . Continuous firing of nerve

cells without apparent external stimula-
tion (e.g., in cells of olfactory bulbs and
vertebrate eyes) (Adrian 1950, Leyhausen

1954 in Heymer 1977, 49).

structural activities 7. A group of het-

erogeneous behaviors, including especially

grooming, scratching, and feeding, that
accompany and surround the appetence
for rest and require no other specific
context for their occurrences (Hassenberg

1965 in Heymer 1977, 138).

vacuum activity .

1. For example, in some bird species: an
instinctive behavior that does not occur
for an extended period and eventually
occurs without a demonstrable eliciting
stimulus (Lorenz 1937 in Heymer 1977,
110); e.g., a well-fed Starling, which has
had no opportunity to catch flies for
some time, suddenly goes through all
the movements of searching for a fly,
catching it, and killing it, although no

fly is present (Lorenz 1935 in Hinde
1970, 312).

Notes: Lorenz (1981, 127) indicates that
“vacuum activity” cannot be exactly
defined. Morris and Moynihan (1953 in
Heymer 1977) suggest that “vacuum
activity” be replaced with “overflow
activity” because one cannot be certain
that no stimulus is eliciting the behavior.

2. Afixed-action pattern that occurs in the
absence of any stimulus, because, ac-
cording to the energy model of behav-
ior, its action-specific energy is very
great (Dewsbury 1978, 19).

3. A behavior that is normally dependent
on external stimulation but occurs spon-
taneously due to its extreme threshold
change, e.g., a weaver bird’s showing
complex nest-building behavior with-
out nest material or even a substitute
object (Immelmann and Beer 1989,
290, 323).

¢f. behavior: spontaneous behavior

¢ activity drive See drive: activity drive.

¢ activity period See period: activity pe-
riod.

¢ activityrange See’range: activity range.

¢ actophile See '-phile: actophile.

¢ actualism 7. The principle “that the same
causes (physical laws) have operated
throughout geological time, since the im-
manent characteristics of the world have
always remained the same” (Mayr 1982,
377).
¢f. *theory: uniformitarianism
Comment: According to Lyell (1830-1833),
it is legitimate to “attempt to explain the
former changes of the Earth’s surface by
reference to causes now in operation” (Mayr
1982, 377).

¢ acyclic See cyclic: acyclic.

¢ ad boc adaptations See habit (def. 3).

¢ad boc mimicry See mimicry: ad hoc
mimicry.

¢ adlibitum sampling See sampling tech-
nique: ad libitum sampling.

¢ adaptability See 3adaptation: physi-
ological adaptation.

¢ 'adaptation See habituation; learning: ha-
bituation.

¢ 2adaptation n. “Reproduction of any-
thing modified to suit new uses” (Oxford
English Dictionary 1972, entries starting
with Darwin 1859).
[Latin adaptare, to fit]

¢ ’adaptation n. Comments: “Adaptation”
with, or without, adjectives, is used to refer
to both physiological and evolutionary pro-
cesses as well as the results (organism char-
acters) of these processes; in addition, “ad-
aptation” is a kind of learning. Confusion
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A CLASSIFICATION OF >ADAPTATION

I. 'evolutionary adaptation
(syn. adaptation, adaption, genotypic
adaptation, postadaptation,
postadaption)
A. coadaptation (syn. coadaption,
internal balance)
B. idioadaptation
C. iterative adaptation (syn. iterative
evolution)
II. “evolutionary adaptation
(syn. adaptation, adaption, adaptive
character, genotypic adaptation,
phylogenetic adaptation,
postadaptation, postadaption)
A. alternative adaptation
B. exaptation
C. juvenile adaptation
D. preadaptation
III. 'physiological adaptation (syn.adaptation)
acclimation
acclimatization
dark adaptation
light adaptation
resistance adaptation
sensory adaptation (syz. neuronal
adaptation)
. stimulus adaptation (sy7. habituation)
IV. ?*physiological adaptation
(syn. adaptation, adaptability,
phenotypic adaptation)
V. Some of the other kinds of adaptation
(only some defined in this book)
ad boc adaptation
aquatic adaptation
behavioral adaptation
counteradaptation
cultural adaptation
defensive adaptation
environmental adaptation
heritable adaptation (syn. genetic
adaptation)
intentional adaptation
learning adaptation
local adaptation
long-term adaptation
nongenetic adaptation
ontogenetic adaptation
sensitive adaptation
short-term adaptation
terrestrial adaptation
transitory adaptation
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arises because many of these concepts are
often simply called “adaptation” without
modifying adjectives and some of the con-
cepts have several synonyms.

See “evolution: adaptation.

¢f. study of: teleonomy; trend

'evolutionary adaptation, adapta-

tion 7.

1. An evolutionary process that involves a

genetic change, creation of a new phe-
notypic character from this change, and
increased genetic fitness of the indi-
vidual that possesses this character (in-
ferred from Brown 1975, 268; Wilson
1975, 577; Bateson 1979, 241).
Notes: This phenotypic character is of-
ten termed an “adaptation.” It would be
clearer to call it an “evolutionary adap-
tation” to distinguish it from a “physi-
ological adaptation” or other kinds of
adaptation.

2. “The production of a superior variant”
in a particular environment (“adapta-
tion” in Wilson 1975, 67).

3. Phyletic evolution (“adaptation” in Mayr
1982, 358).

4. Transgenerational alterations of fea-
tures and capacities of organisms in a
lineage that enable them to “solve (or
improve on previous solutions of) prob-
lems” posed by their environment (e.g.,
those of internal integration and repro-
ducing) (Burian 1992, 7).

5. “The evolutionary modification of a char-
acter under selection for efficient or
advantageous (fitness-enhancing) func-
tioning in a particular context or set of
contexts” (West-Eberhard 1992, 13).

syn.adaption, genotypic adaptation, post-

adaptation, postadaption (Lincoln et al.

1985)

» coadaptation 7.

1. The evolution of mutually advanta-
geous adaptations in two or more
interactive species (Lincoln et al. 1985).

2. Evolution resulting in the accumula-
tion of harmoniously interacting genes
in a population’s gene pool (Lincoln et
al. 1985).

syn. coadaption, internal balance (Lin-

coln et al. 1985)

» iterative adaptation See %evolution:

iterative evolution.

’evolutionary adaptation, adapta-

tion 7.

Note: These definitions relate to the result,

or presumed result (one or more charac-

ters), of the process known as evolution-
ary adaptation.

1. Adistinctive “helpful” character favored
by natural selection (Darwin 1859 in
Ruse 1984, 102); a character that is
“good for” its owner because it enables
it to fit better with its environment
(Lloyd 1992, 338).

Note: Lloyd (1992, 338) calls this the
“engineering” definition of adaptation.
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6.

A species’, or subspecies’, genetically
fixed condition or evolution that favors
its survival in a particular total environ-
ment, q.v. (given as “genotypic adapta-
tion” in Bligh and Johnson 1973, 943).
A character that is a result of natural
selection (Dawkins 1982, 292; Burian
1992, 7).

Note: Lloyd (1992, 338) calls this the
“product-of-selection” definition of ad-
aptation.

A character that increases an organism’s
relative fitness in its natural environment
(Wilson 1975, 577; Burian 1992, 8).
Notes: This is a widely used concept of
“adaptation” in the sense of “evolution-
ary adaptation.” Williams (1966, 4) in-
dicates that “adaptation is a special and
onerous concept that should be used
only where it is really necessary.” “Ad-
aptation” should be used only as a last
resort when less onerous principles,
such as those of physics and chemistry
or that of unspecific cause and effect,
are not sufficient for a complete expla-
nation (Williams 1966, 11).

syn. adaptive character (Wilson 1975, 21)

. A character that is the product of selec-

tion forthe character in question (Sober
1984 in Burian 1992, 8).
syn.adaption, phylogenetic adaptation
(Immelmann and Beer 1989, 4), geno-
typic adaptation (McFarland 1984, 4),
postadaptation (Lincoln et al. 1985)
An individual organism’s “‘propensity to
survive and reproduce’ in a particular
environment” (West-Eberhard 1992, 13).

syn. adaptedness (Mayr 1986 in West-
Eberhard 1992, 13); general adaptation
(West-Eberhard 1992, 13)

¢f. *adaptation: “evolutionary adaptation:
exaptation, preadaptation; 'physiological
adaptation: sensory adaptation; Zevolu-
tion: adaptation; postadaptation
Comments: Types of characters resulting
from “evolutionary adaptation” include
behaviors, developmental traits, physiologi-
cal processes, and structures. Bateson
(1979, 241) uses “adaptation” to refer to an
organism’s character that seemingly en-
ables it to fit better into its environment
and way of life. Fitzgerald (1995, 32)
metaphorically uses “evolutionary wisdom”
for a behavioral adaptation. Burian (1992)
and West-Eberhard (1992) discuss the evi-
dence used to determine whether a char-
acter is truly an adaptation.

>

alternative adaptation #n.One phe-
notypic character, of a group of different
adaptive phenotypic characters, that is
maintained in the same life stage of a

>

>

v

population but not necessarily simulta-
neously expressed in the same indi-
vidual (West-Eberhard 1986, 1388).
¢f. hypothesis: alternative-adaptation
hypothesis
exaptation 7. “Any organ not evolved
under natural selection for its current use
— either because it performed a different
function in ancestors (classical preadapta-
tion) or because it represented a nonfunc-
tional part available for later co-optation.”
¢f-*adaptation: *evolutionary adaptation:
preadaptation (comment)

[coined by Gould and Vrba 1981 in

Gould 1985b, 18]

juvenile adaptation #. The interpo-

lation of new features into early ontoge-

netic stages for their own immediate
evolutionary utility (Haeckel 1905 in

Gould 1992, 160).

¢f. -genesis: cenogenesis

preadaptation .

1. A previously existing structure, physi-

ological process, or behavioral pattern
that “is already functional in another
context and available as a stepping
stone to the attainment of a new adap-
tation” (Wilson 1975, 34).
Note: “Preadaptation” happens, for ex-
ample, when a population with a certain
song dialect (which originally arose
through geographical isolation but later
acts as a means of reproductive isola-
tion) becomes sympatric with a conspe-
cific population with a different dialect
(Immelmann and Beer 1989, 229).

2. “An ancestral characteristic or trait that
predisposes a directional evolutionary
change to proceed in one direction
rather than in another” (Wittenberger
1981, 620).

syn. classical preadaptation (Gould 1985b,

18)

Comment: Gould and Vrba (1981) indi-

cate that “preadaptation” should be

dropped in favor of a more inclusive
term — “exaptation,” g.v., because “pre-
adaptation” seems to imply that certain
features of organisms are predestined to
become adaptations (arise with a differ-
ent, future use in view), and it does not
cover the important class of features that
arise without functions (e.g., as develop-
mental consequences of other primary
adaptations) but remain available for

later coaptation. Campbell (1990, 493)

indicates that “preaptation” is gradually

replacing “preadaptation.”

'physiological adaptation, adapta-
tion #n. The process of an individual
organism’s changing one or more of its
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characters due to its adjusting to its envi-

ronment but not changing genetically (Bligh

and Johnson 1973, 942; inferred from

Brown 1975, 268).

» acclimation 7. Physiological adapta-
tion involving an organism’s altering its
tolerance of a single environmental fac-
tor (e.g., temperature) under laboratory
conditions; contrasted with acclimatiza-
tion (Bligh and Johnson 1973, 942;
McFarland 1985, 287).

Comment: “Acclimation” and “acclimati-

zation” are etymologically indistinguish-

able; both terms have several and differ-
ent meanings, and it is not always clear
how an author is using these terms (Bligh

and Johnson 1973, 942).

» acclimatization #. Physiological ad-
aptation involving an organism’s altering
its tolerance of environmental factors
under natural conditions; contrasted with
acclimation (Bligh and Johnson 1973,
942; McFarland 1985, 287).
¢f. anticipatory adjustment

» darkadaptation 7. A person’s gradual
improvement in visual perception after
moving from a bright area to a dark one
due to pupil enlargement and retinal
chemical changes; contrasted with light
adaptation (Storz 1973, 63).

» lightadaptation #.A person’s gradual
improvement in perception after moving
froma dark area to a light one; contrasted
with dark adaptation (Storz 1973, 148).

»resistance adaptation n. An
organism’s phenotypic adaptation at its
tolerance limit (McFarland 1985, 286).

» sensory adaptation .

1. “Change, incremental or decremental,
in response or response-strength that
has been experimentally demonstrated
to depend solely upon changes in the
state of a receptor organ produced by
protracted or repetitive stimulation of;
or by recovery from, such stimulation
of that organ” (Verplanck 1957); e.g., a
person’s strong sense of pressure from
gloves fades with time while his gloves
remain on his hands (Storz 1973, 251).

2. Physiological adaptation in which an
animal stops responding to a kind of
stimulus because its sense organ is no
longer responding to the stimulus; e.g.,
some kinds of flies stop feeding when
their chemoreceptors become sensori-
ally adapted (Hinde 1970, 288-290).

3.A cell’'s, or tissue’s, showing a re-
sponse that diminishes to a relatively
low level from an initial response due
to a regularly repeated, or continuous,
stimulus (Brown, 1975, 268).

Note: Cells of the yeast Saccharomyces
cerevisiae adapt to (= recover from)
growth arrest induced by their mating
pheromones. Their adaptation is, there-
fore, their ceasing to respond to the
pheromone (Grishin et al. 1994, 1081).

syn. neuronal adaptation (Brown 1975,

268)

¢f. learning: habituation

’physiological adaptation, adapta-

tion 7.

1. An organism’s change that reduces the
physiological strain produced by a stress-
ful component of its total environment,
q.v. (given as “phenotypic adaptation”
in Bligh and Johnson 1973, 942).

2. Aresult (organism attribute, or attributes)
of the process called physiological ad-
aptation, g.v. (inferred from Brown 1975,
268); a short-term physiological adjust-
ment by a phenotypically plastic indi-
vidual (West-Eberhard 1992, 13).

3. An organism’s receptor cell’s adjusting
its responsiveness to a stimulation
change, either very quickly as in phasic
cells or very slowly as in tonic cells
(Gould 1982, 84).

Note: “Physiological adaptation” often
also involves a group of cells.

syn. adaptability (Brown 1975, 268)

Comment: Physiological adaptations in-

clude the results of acclimation, acclimati-

zation, dark adaptation, learning, light
adaptation, resistance adaptation, and sen-
sory adaptation, as well as a person’s
breathing faster at higher altitudes, devel-
oping calluses on feet and hands in re-
sponse to wear, and skin tanning due to

sunlight (Brown 1975, 268).

preadaptation See 'adaptation: 2evolu-

tionary adaptation: preadaptation.
¢ adaptationist program 7.

1. A way of thinking that “regards natural
selection as so powerful and the constraints
upon it so few that direct production of
adaptation through its operation becomes
the primary cause of nearly all organic
form, function, and behaviour” [coined by
Gould and Lewontin 1979, 584-585].
Note: The adaptationist program does
recognize constraints on natural selec-
tion, but it usually dismisses them as
unimportant or simply acknowledges
them (Gould and Lewontin 1979, 585).
syn. adaptationist programme, Panglos-
sian paradigm
[coined by Gould and Lewontin 1979, 584]

2. A research paradigm that tries to envi-
sion a biological phenomenon as an
aspect of adaptation, “some sort of bio-
logical machinery or process shaped by




adaptionist program

natural selection to help solve one or
more problems faced by the organism”
(Gould and Lewontin 1979, interpreted
by Williams and Nesse, 1991, 1-2).
Note: The adaptationist program can
predict otherwise unsuspected facets of
human biology and provides new in-
sights into the causes of medical disor-
ders (Williams and Nesse 1991, 1-2).

¢ adapted system See !system: adapted
system.

¢ adaptedness See’adaptation: *evolution-
ary adaptation.

¢ adaptive adj. Pertaining to an adapta-
tion, q.v.

+ adaptive correlation 7. Association be-
tween an organism’s form and function
(Immelmann and Beer 1989, 5).

See study of: adaptive correlation.

¢ adaptive focus See adaptive peak.

+ adaptive landscape .

1. Fitness of one or more kinds of organisms
graphed as an ordinate vs. phenotype
(Wilson 1975, 24, illustration; Sewell Wright
in Campbell 1990, 473, illustration).
¢f. zone: adaptive zone

2. “A graphical ‘map’ on which the altitude
at any given location indicates Darwin-
ian fitness for a specified combination of
alleles or linkage groups” (Wittenberger
1981, 612).

¢ adaptive mutation See “mutation: di-
rected mutation.

¢ adaptive neutrality See evolutionary
synthesis; evolution: neo-Darwinian evo-
lution; theory: neutral theory.

+ adaptive peak, Wright’s principle of
maximization of W, adaptive focus
n. A small region of high fitness in an
adaptive landscape (Futuyma 1979, 329).

¢ adaptive radiation 7. For example, in

Hawaiian fruit flies, East African cichlid

fish, Darwin’s Finches, Hawaiian Honey-

creepers, Australian marsupials: divergent
evolution of members of a single phyloge-
netic line into a variety of different adaptive
forms, usually with reference to their diver-
sification in their use of resources, habitats,

or both (Futuyma 1986, 550).

¢f. “evolution

+ adaptive significance, adaptively
significant See statistically significant.

+ adaptive significance, biological
function, survival value 7. The value
of an organism’s trait to its survival and
fitness (Immelmann and Beer 1989, 300).
¢f. adaptive value

¢ adaptive strategy See strategy: adap-
tive strategy.

¢ adaptive trait See character: adaptive
character.

+ adaptive value #.

1. “A measure of the tendency for a particu-
lar allele or linkage group to change in
frequency within a gene pool” (Wit-
tenberger 1981, 612).

2. The comparative fitness of different geno-
types in a given environment (Lincoln et
al. 1985).

3. The survival and reproductive value of
one genotype compared to another in a
population (Lincoln et al. 1985).

¢f. fitness: genetic fitness; selective advan-

tage

¢ adaptive zone See zone: adaptive zone.

¢ adaptor See communication: nonverbal
communication.

+ additive-genetic variance See vari-
ance: additive-genetic variance.

¢ adelphogamy See mating: sib mating.

¢ adelphoparasitism See parasitism:
adelphoparasitism.

+ adenosine diphosphate See molecule:
adenosine phosphate: adenosine diphos-
phate.

+ adenosine monophosphate See mol-
ecule: adenosine phosphate: adenosine
monophosphate.

¢ adenosine phosphate See molecule:
adenosine phosphate.

¢+ adenosine triphosphate See mol-
ecule: adenosine phosphate: adenosine
triphosphate.

¢ adequate stimulus See Zstimulus: ad-
equate stimulus.

¢ adient adj. Referring to an animal’s seek-
ing, or moving toward, a stimulation source
(Hurnik et al. 1995).
ant. abient

¢ adjunctive behavior Seec behavior: dis-
placement behavior.

¢ adjustable mimicry See mimicry: ad-
justable mimicry.

¢ adolescent See animal names: adoles-
cent.

¢ adoption #n. For example, in some ant
species; bird species with creches; the Afri-
can Wild Dog; Chimpanzees; the Coati; the
Hamadryas Baboon and other baboons;
Human; Langurs; Macaques: an animal’s
giving essentially full-time parental care to
an orphaned conspecific young; the “par-
ent” varies in genetic relationship to the
young (Estes and Goddard 1967, Lawick-
Goodall 1968, Kummer 1986 in Wilson
1975, 352, 512; Immelmann and Beer 1989,
6).

Comment:In Hamadryas Baboons, a young

adult male abducts sexually immature fe-

males from the female group of an older
male; this starts the young male’s female

group (Immelmann and Beer 1989, 6).
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¢ adoption substance See substance:
adoption substance.

¢ adrenal corticoid See hormone: adre-
nal corticoid.

¢ adrenalgland See gland: adrenal gland.

¢ adrenalin See hormone: adrenalin; toxin:
adrenalin.

¢ adrenergic synapse See synapse: adren-
ergic synapse.

¢ adrenocorticotropin (ACTH) See
hormone: adrenocorticotropin.

¢ adrenogenital syndrome See syn-
drome: adrenogenital syndrome.

¢ adsere See Zsuccession: adsere.

¢ adult See animal names: adult.

¢ adult transport See transport: adult
transport.

¢ adultery #n.A married person’s voluntary
sexual intercourse with a person of the
opposite sex who is not the person’s spouse
and is either married or unmarried; “viola-
tion of a marriage bed” (Oxford English
Dictionary entries from 13606).
See copulation: extrapair copulation.
[Latin adulter]

¢ advanced character See character: de-
rived character.

¢ advanced species See Z2species: ad-
vanced species.

¢ advantageous altruism See altruism
(def. 6).

+ adventitious mimicry See mimicry: ad-
ventitious mimicry.

¢ adventive adj. Referring to a group, or
species, that has arrived in an area previously
unoccupied by it, whether by its own means
or due to Humans (Frank and McCoy 1990, 4).
¢f. autochthonous, 'endemic, immigrant,
indigenous, introduced, precinctive
Comment: “Immigrant” and “introduced spe-
cies” are divisions of “adventive species”
(Frank and McCoy 1990, 4).
[Latin advenire, to arrive]

¢ advergence See deceptive advergence.

¢ advertisement call See animal sounds:
call: advertisement call.

¢ advertising, advertisement, adver-
tisement behavior See display: adver-
tisement.

¢ advertising dress See dress: advertis-
ing dress.

¢ advertising mimicry See mimicry: ad-
vertising mimicry.

¢ advocacy method of developing
science See method: advocacy method
of developing science.

¢ aedeagus See organ: copulatory organ:
aedeagus.

¢ aeitiology See study of: etiology.

¢ aerial copulation See copulation: aerial
copulation.

¢ aerial display See display: aerial dis-
play.

¢ aerial respiration See breathing: air
breathing.

¢ aerie See *group: aerie.

¢ aerobe 7. A prokaryote that can live in
the presence of free oxygen; contrasted

with anaerobe (Michaelis 1963).

[Greek aeéro, air + bios, life]

anaerobe .

1. A microorganism that flourishes with-
out free oxygen; distinguished from an
aerobe (Michaelis 1963).

2. Either a facultative anaerobe or an
obligate anaerobe (Campbell 19906, 500).

[New Latin < Greek an, without + aéro, air

+ bios, life] n. A prokaryote that can use

oxygen in energy production if it is present

and can also grow by fermentation in an

anaerobic environment (Campbell 1996,

500).

» obligate anaerobe 7. A prokaryote

that cannot use oxygen and is poisoned
by it (Campbell 1996, 506).
¢ aerobic adj.

1. Referring to an organism that grows or
occurs only in the presence of molecular
oxygen (Lincoln et al. 1985).
syn. oxybiotic, oxybiontic (Lincoln et al.
1985)

2. Referring to an environment whose oxy-
gen partial pressure is similar to normal
atmospheric levels; oxygenated (Lincoln
et al. 1985).

¢ aerobiology See study of: biology: aero-
biology.

¢ aerochore, aerochorous, aerochory
See -chore: aerochore.

¢ aerohygrophile See!-phile: aerohygro-
phile.

¢ aerophile See !-phile: aerophile.

¢ aerophobia See phobia (table).

¢ aerophytobiota Sce biota: aerophy-
tobiota.

¢ aeroplankton See plankton: aeroplank-
ton.

¢ aeroscepsy n. An organism’s percep-
tion of airborne sound or chemical stimuli

(Lincoln et al. 1985).

¢ aestarifruticeta See*community: aestari-

fruticeta.
¢ aestarisilune See *community: aestari-
silune.

¢ aestidurilignosa See *community: for-
est: mixed forest.
¢ aestilignosa See 2community: aestilig-
nosa.
¢ aestival, estival adj.
1. Of, or belonging to, summer or the sum-
mer solstice (Oxford English Dictionary
1972, entries from 1386).
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2. Appearing, or produced, in summer (Ox-
Sford English Dictionary 1972, entries
from 1682).

¢f. dormancy: aestivation

¢ aestivation See estivation.

¢ acthogametism See synethogametism.

¢ affectgesture See communication: non-
verbal communication.

¢ affectional drive See drive: affectional
drive.

¢ afference See -ference: afference.

¢ afferent neuron See cell: neuron: affer-
ent neuron.

+ affiliation ».

1. A person’s need to draw near and enjoy-
ably cooperate with another person, to
form friendships and remain loyal, to please
and win affection of important others
(Wolman 1973). See need: affiliation.
syn. affiliative need (Wolman 1973)

2. A form of social behavior involving an
individual animal’s tending to approach
and remain near conspecifics (Dewsbury
1978, 107).

+ affiliativedrive See drive: affiliative drive.
+ affiliative need See affiliation.
+ affinity ».

1. A person’s relationship by marriage, as
opposed to consanguinity (e.g., a rela-
tionship between a man and his wife’s
blood relatives) (Oxford English Dictio-
nary 1972, entries from 1303).

2. A person’s relationship, or kinship, gen-
erally between individuals or races (Ox-
Sford English Dictionary 1972, entries
from 1382).

3. Structural resemblance between two or-
ganisms that suggests gradual modifica-
tion from a common ancestor (Oxford
English Dictionary 1972, entries from
1794).

Comment: Lincoln et al. (1985) also define

“absolute affinity” and “relative affinity.”

cladistic affinity »n. The degree of

recency of common ancestry to two or
more organisms (Lincoln et al. 1985).
¢f. affinity: patristic affinity

patristic affinity, patristic similar-

ity n. Organisms’ degree of similarity due
to their common ancestry, including paral-
lel, but not convergent, evolution (Lincoln
et al. 1985).
¢f. affinity: cladistic affinity
+ African-origin hypothesis (of human
mitochondrial DNA evolution) See
hypothesis: African-origin hypothesis of hu-
man mitochondrial DNA evolution.
+ after-discharge .

1. “That part of a response that occurs after
the termination of the stimulus that elic-
ited it or set the occasion for its occur-

rence. [Uncommon usage.]” (Verplanck
1957).

2. “Discharges of nerve impulses in effer-
ent neurons that persist in time after the
stimulus that set up the discharge of
which they are part is terminated. [This
observation forms part of the empirical
basis of the concept of synapse.]”
(Verplanck 1957).

¢ agamete Sec gamete: agamete.

¢ agametic adj. Referring to reproduction
without gametes (Bell 1982, 501).

¢ agamodeme Sece deme: agamodeme.

¢ agamont »n. An individual organism that
gives rise to agametes (Bell 1982, 501).

¢ agaricole See -cole: agaricole.

¢ age

1. n. The period that a thing (e.g., an
individual, group of individuals, or spe-
cies) has existed (Oxford English Dictio-
nary 1972, entries from 1325).

2. v.t. To become old or attain maturity
(Oxford English Dictionary1972, entries
from 1398).

¢ age-1 gene Sce gene: age-1 gene.

¢ age-and-area hypothesis See hypoth-
esis: age-and-area hypothesis.

¢ age dimorphism See -morphism: di-
morphism: age dimorphism.

¢ age polyethism See polyethism: age
polyethism.

¢ age polymorphism See -morphism:
polymorphism: age polymorphism.

¢ age-specific selection See selection
(table).

¢ agent n. Any force, organism, or sub-
stance that causes a material change (Michae-

lis 1963).

[Latin agens, agentis, present participle of

agere, to do)

oxidizing agent . In chemistry, in an

oxidation-reduction reaction, the atom, or
compound, that accepts an electron(s);
contrasted with reducing agent (Campbell
1987, 184).
Comment: Oxygen is one kind of oxidizing
agent. It has a strong affinity for electrons;
that is, it is strongly electronegative.
reducing agent #n. In chemistry, in an
oxidation-reduction reaction, the atom, or
compound, that donates an electron(s) and
thereby reducesthe charge of the electron-
accepting element or compound; contrasted
with oxidizing agent (Campbell 1987, 184).
¢ aggregate character See character

(comments).

¢ aggregated distribution See distribu-
tion: aggregated distribution.

¢ aggregation See ‘group: aggregation;
fsociety: modular society: discontinuous
modular society.
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aggregation-attachment pheromone

+ aggregation-attachment pheromone
See chemical-releasing stimulus: semio-
chemical: pheromone: aggregation-attach-
ment pheromone.

¢ aggregation pheromone See chemi-
cal-releasing stimulus: semiochemical:
pheromone: aggregation pheromone.

¢ aggregational hierarchy See hierar-
chy: aggregational hierarchy.

¢ aggression .

1. A person’s “unprovoked attack” on an-
other person; “the first attack in a quar-
rel; an assault, an inroad” (Oxford En-
glish Dictionary 1972, first entry 1611).

2. A person’s “setting upon any one;” one’s
“making of an attack or assault” (Oxford
English Dictionary 1972, first entry 1704).

3. Ananimal’s “tendency to initiate a vigor-
ous fight” (King and Gurney 1954, 3206).

4. In animals, “a broad class of behavior
that includes both threat and attack be-
havior” (Verplanck 1957).

5. An organism’s “response that delivers
noxious stimuli to another organism”
(Buss 1961 in Dewsbury 1978, 104).
Note: Dewsbury (1978, 104) discusses
the problems with this definition.

6. An animal’s “fighting” and “the act of
initiation of an attack” (Scott 1975, 1).

7. One animal’s “physical act or threat of

action that reduces the freedom or ge-
netic fitness of another” (Wilson 1975,
242, 577).
Note: Aggression serves very diverse func-
tions in different species. Wilson (1975,
242-243) lists eight categories of aggres-
sion: antipredatory, dominance, moral-
istic, parental, predatory, sexual, territo-
rial, and weaning aggression.

8. “Avague term used to designate an array
of behaviors, with various functions, that
we intuitively feel resemble human ag-
gression” (Wilson 1975, 22).

9. In population biology, behavior actively
directed against competitors that de-
creases the reproductive prospects of an
attacked animal relative to those of an
attacker (e.g., by denying access to cer-
tain resources) (Markl 1976 in Immel-
mann and Beer 1989, 9).

10. An animal’s “overt behavioral act or
threat directed at harming another indi-
vidual with the intent of gaining some
advantage” (Wittenberger 1981, 612).

11. An animal’s making offensive acts such
as threat to and encroachment, or attack,
upon another animal (Hand 1986, 203).

syn. aggressive behavior

¢f. aggressiveness; behavior: agonistic be-

havior; meddling; need: aggression; vio-

lence

Comments: Aggression “is virtually univer-
sal in some form or another in almost every
animal which has the necessary motor ap-
paratus to fight or inflict injury” (Southwick
1970, 2).
“The term aggression has so many mean-
ings and connotations that in effect it has
lost its meaning ... it is not a simple, unitary
concept and therefore cannot be defined as
such. There is no single kind of behavior
which can be called ‘aggression’ nor is there
any single process which represents ‘ag-
gression.” ...Where only modest levels of
precision are necessary, it may be useful to
adopt the term agonistic behavior as a
desirable alternative to ‘aggressive behav-
ior’ (Johnson 1972, 8). “In attempting to
define aggression ... one of the difficulties
is that aggression may be situationally de-
termined so that a particular behavior may
be considered aggressive in one instance
and not in another” (Johnson 1972, 17).
“The word ‘aggression’ is widely used and
misused in a variety of contexts” (Scott
1975, 1. Dewsbury (1978, 104) states, “The
solution to the problem of ‘aggression’ is
simply to treat the word as a convenient,
loosely defined aid to communication and
organization, recognizing that we cannot
provide an adequate definition and that we
are probably lumping together a number of
diverse phenomena.” Moyer (1968, 1976 in
Dewsbury 1978, 104) lists eight kinds of
aggression: “predatory aggression,” “inter-
male aggression,” “fear-induced aggression,”
“irritable aggression,” “territorial-defense ag-
gression,” “maternal aggression,” “instru-
mental aggression,” and “sex-related ag-
gression.”
antipredatory aggression n. Aggres-
sion that is purely defensive behavior that
can be escalated into a full-fledged attack
on a predator (e.g., mobbing) (Wilson
1975, 343).

aversion-induced aggression 7. In
psychology, an animal’s attack due to an
aversive stimulus (e.g., pain), which may
be directed at any bystander or inanimate
object that is within its reach (Immelmann
and Beer 1989, 24).
¢f. aggression: frustration-induced aggres-
sion, redirected aggression

behavioral aggression 7. Aggression
that enables animals “to survive in com-
petitive situations” (Southwick 1970, 2).
¢f. aggression: ecological aggression

defensive aggression #.Insome prey-
animal species: an individual’s using ag-
gression, often as a last resort, to defend
itself or its offspring from predators
(Wittenberger 1981, 614).
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direct aggression n. Aggression in
which animals confront one another with
physical interactions; e.g., a barnacle’s
displacing another, inter- and intraspecific
fights between ants, and cannibalism in
some kinds of predaceous insects (Wilson
1975, 244-246).
¢f. competition: interference competition

displaced aggression, displacement
n. Psychologically speaking, human be-
havior somewhat analogous to redirected
aggression; contrasted with displacement
behavior, g.v.dmmelmann and Beer 1989,
247).

dominance aggression n. Aggression
involving displays and attacks mounted by
dominant animals against fellow group
members used primarily to prevent subor-
dinates from performing actions for which
the dominant animal claims priority (Wil-
son 1975, 242).

ecological aggression 7. Aggression
that enables animals to invade and colo-
nize new areas and exploit new habitats
(Southwick 1970, 2).
¢f. aggression: behavioral aggression

frustration-induced aggression n.
Aggression due to frustration, q.v; e.g.,
when an investigator switches a pigeon
from constant to partial reinforcement in
an operant situation, the bird becomes
aggressive and pecks bystanders within
range (Immelmann and Beer 1989, 114).
¢f. aggression: aversion-induced aggres-
sion, redirected aggression

interspecific aggression n. Aggres-
sion that is frequently physically injurious
between, or among, members of different
species (Immelmann and Beer 1989, 9).

intrasexual aggression #n.“Aggression
directed at like-sexed conspecifics of the
same age class or reproductive class”
(Wittenberger 1981, 617).

intraspecific aggression 7. Aggres-
sion that is often ritualized fighting be-
tween, or among, members of the same
species Immelmann and Beer 1989, 9).

moralistic aggression 7. Human ag-
gression used to enforce reciprocation;
this “aggression is manifested in countless
forms of religious and ideological evange-
lism, enforced conformity of group stan-
dards, and codes of punishment for trans-
gressors” (Wilson 1975, 243).
¢f. morality

parental aggression #n.“Aggression di-
rected at progeny by a parent” (Witten-
berger 1981, 619).

parental disciplinary aggression 7.
In some mammal species: aggression used
by parents; e.g., to keep offspring close at

hand, urge them into motion, to break up
fighting, and to terminate unwelcome suck-
ling (Wilson 1975, 243).
predatory aggression n. A predator’s
aggression toward its prey (Davis 1964 in
Wilson 1975, 243).
redirected aggression, redirection
n. An animal’s action that it deflects from
an object that arouses it toward a neutral
(or substitute) object, e.g., alower-ranking
conspecific, a stone, or a clump of grass
which it might pull (grass pulling) (Dews-
bury 1978, 19; Immelmann and Beer 1989,
240).
¢f. aggression: displaced aggression; be-
havior: displacement behavior
Comments: “Redirected aggression” in-
volves an animal’s switching its target,
while “displacement behavior” involves its
changing its kind of behavior. This con-
cept is comparable to the psychological
term “aversion-induced aggression” (Im-
melmann and Beer 1989, 24) and the
psychoanalytic term “displaced aggres-
sion” (Dewsbury 1978, 19).
sexual aggression 7. A male’s aggres-
sion involving threats and attacks directed
toward a female that forces her into a more
prolonged sexual alliance with him (Wil-
son 1975, 242).
Comment: The ultimate development of
sexual aggression in higher vertebrates
might be found in Hamadryas Baboons
(Wilson 1975, 242).
territorial aggression 7. An animal’s
aggression used in defending its territory,
often involving dramatic signaling behav-
ior to repulse intruders and with escalated
fighting used as a last resort (Wilson 1975,
242).
weaning aggression 7. In some mam-
mal species: aggression of parents that
involves threatening and even gently at-
tacking their own offspring at weaning
time, when the young continue to beg for
food beyond that age when it is necessary
to do so (Wilson 1975, 243).
¢f. weaning
+ aggression-frustration hypothesis
See hypothesis: aggression-frustration hy-
pothesis.
¢ aggressive call See animal sounds: call:
territorial call.
¢ aggressive cryptic mimesis See mim-
icry: mimesis: cryptic mimesis: aggressive
cryptic mimesis.
¢ aggressive mimicry See mimicry: ag-
gressive mimicry.
¢ aggressive neglect 7. A reduction inan
animal’s parental care that results from its
spending time and energy on aggressive
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aggressive neglect

interactions, such as territoriality, and re-

duces its number of courtships, successful

copulations, offspring surviving to inde-
pendence, or a combination of these things

(Wilson 1975, 269, Wittenberger 1981, 612).

¢ aggressive reproductive mimicry

See mimicry: aggressive reproductive mimicry.

¢ aggressive signal See signal: aggressive
signal.
¢ aggressiveness 7.

1. A person’s disposition to attack others
(Oxford English Dictionary 1972, entries
from 1859).

2. An individual animal’s “tendency to at-
tack” (Scott and Fredericson 1951, 273);
an individual’s “level of preparedness to
fight,” contrasted with the act of aggres-
sion (Wilson 1975, 251); typical ten-
dency of a species, or individual, to
attack or an individual’s specific ten-
dency to attack on a particular occasion
or under a particular circumstance (Im-
melmann and Beer 1989, 9).

3. An individual animal’s behavior shown
by threatening or fighting or, in a more
subtle form, expressed simply by inde-
pendence of action (Collias 1944, 83).

4. A'human neurosis brought out by abnor-
mal circumstances and, hence, by impli-
cation, nonadaptive for the individual
(Montagu, 1968 in Wilson 1975, 255).

¢f. aggression

¢ agium See community: agium.
¢ agonist 7.

1. A human contender for a prize (Oxford
English Dictionary 1972, entries from
1626).

2. Anindividual organism involved in ago-
nistic behavior, g.v.

3. A drug that can substitute for a hormone,
or neurochemical substance, at a neural-
receptor binding site and produce the
same effects as a natural substance or
enhance its effectiveness (Immelmann
and Beer 1989, 10).

antagonist 7. A drug that can substitute

for a hormone, or neurochemical sub-

stance, at neural receptor binding sites and
blocks the effect of a natural substance

(Immelmann and Beer 1989, 10).

¢ agonistic adj. “Referring to any activity
related to fighting, whether aggression or
conciliation and retreat” (Scott and Fre-

dericson 1951 in Wilson 1975, 242, 578).

¢f. behavior: agonistic behavior

¢ agonistic behavior See behavior: ago-
nistic behavior.

¢ agonistic buffer ». An infant used in
agonistic buffering, g.v.

¢ agonisticbuffering See buffering: ago-
nistic buffering.

¢ agoraphobia See phobia (table).

¢ agrium See ‘community: agrium.

¢ agrophile See '-phile: agrophile.

¢ agrostology See study of: graminology.

¢ aha experience n. Possibly in Chim-
panzees; in Humans: an individual’s sud-
den recognition of the relationships, causes,
and effects of a particular contingency or
occurrence which is apparently based on
familiarity with the separate parts necessary
to solve a problem (Kohler 1963 in Heymer

1977, 25, 60).

¢f. learning: insight learning

Comment: According to Biichler (1922),

an “aha experience” is part of insight

learning.

¢ ai See active ingredient.

¢ aichinophobia See phobia (table).

¢ aigialophile See '-phile: aigialophile.

¢ aigicole See -cole: aigicole.

¢ ailurophobia See phobia (table).

¢ aiphyllophile See '-phile: aiphyllophile.

¢ aithallium See community: aithallium.

¢ aithalophile See '-phile: aithalophile.
¢ aitionomic, aitionomous See -genic:
aitiogenic.

+ “‘Akilia Island Rocks” See formation:
“Akilia Island Rocks.”

¢ akinesis See behavior: defensive behav-
ior: playing dead.

¢ aktology See study of: aktology.

e alarm 7. An alert that an organism com-
municates to its group mates (Wilson 1975,
21D).

v.t. alarm

¢f. behavior: alarm behavior

¢ alarmbehavior Seebehavior: alarm be-
havior.

¢ alarm call See animal sounds: call: alarm
call.

¢ alarm-defense system Sce lsystem:
alarm-defense system.

¢ alarm pheromone See chemical-releas-
ing stimulus: semiochemical: pheromone:
alarm pheromone.

¢ alarm reaction See reaction: alarm reac-
tion.

¢ alarm-recruitment system See 'sys-
tem: alarm-recruitment system.

¢ alarm signal See signal: alarm signal.

¢ ALAS See Arthropods of La Selva.

¢ Albert-Lasker Award See award: Albert-
Lasker Award.

¢ albinism 7. An organism’s state, or con-
dition, of being an albino (Oxford English
Dictionary 1972, entries from 1836).

¢ albino n.

1. A person who has a partial to total
absence of pigment in his skin, hair, and
eyes so that his skin and hair can be as
light as white and his eyes are pink
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(Oxford English Dictionary1972, entries
from 1777).

2. A nonhuman animal with lighter than
usual pigmentation (e.g., a white rat,
rabbit, cat, or elephant) (Darwin 1859 in
the Oxford English Dictionary 1972).

3. An individual plant that lacks chloro-
phyll in its leaves but belongs to a
species whose members usually have
such chlorophyll (Oxford English Dictio-
nary 1972, entries from 1879).

[Spanish or Portuguese albino, white, origi-

nally referring to white Negroes on the

coast of Africal
¢ alertness See facial expression: alertness.
¢ aletophile See '-phile: aletophile.
¢ alimentaryegg See gamete: trophic egg.
¢ algeny See genetic engineering.
¢ algicole See -cole: algicole.
¢ algology See study of: phycology.
¢ algophage See -phage: algophage.
¢ alimentation .

1. A person’s taking in nourishment (Ox-
Sford English Dictionary 1972, entries
from 1605).

2. An individual organism’s taking in nour-
ishment (Lincoln et al. 1985).

syn. feeding

¢ alkaliphile See '-phile: alkaliphile.

¢ all-occurrences sampling See sam-
pling technique: all-occurrences sampling.

¢ all-or-none character See character:
binary character.

¢ all-or-nonelaw Seelaw: all-or-none law.

¢ allaesthetic selection See selection

(table).

¢ allautogamy n. See -gamy: autoallo-
gamy.

¢ Allee effect, Allee principle, Allee
law See law: Allee effect.

¢ allelarkean society See Zsociety: alle-
larkean society.

¢ allele n.

1. One of the two or more alternate condi-
tions of a particular trait (Mayr 1982, 733).
Note: “Allele” was originally coined as
“allelomorph” by Bateson (1901), who did
not specify whether it referred to a pheno-
typic or genotypic character (Mayr 1982,
733). However, prior to about 1910, there
was the silent, almost universal assump-
tion that there is a 1:1 relation between a
genetic factor (gene) and a phenotypic
character (Mayr 1982, 733, 736, 754).

2. “A particular form of a gene, distinguish-
able from other forms or alleles of the
same gene” (Wilson 1975, 578).

Note: This is a widely used modern
definition.

3. Alternative form of a gene found in a
population that occupies the same locus

on a particular chromosome (Dawkins
1982, 283).

4. One of a series of possible alternative
forms of a particular gene (cistron), dif-
fering in DNA sequence and affecting
the functioning of a single product (RNA,
protein, or both) (King and Stansfield
1985).

syn. allelomorph (Mayr 1982, 733)

¢f. gene

[Greek allelon, of one another]

amorphic allele 7. An inoperative al-

lele that does not influence a phenotype

(Lincoln et al. 1985).

dominant allele 7. In diploid organ-

isms: an allele that is phenotypically mani-

fested when it is homozygous or heterozy-
gous (present with its corresponding re-

cessive allele) (King and Stansfield 1985).

syn. protogene (Lincoln et al. 1985)

¢f. allele: recessive allele; dominance (ge-

netic dominance)

hypermorphic allele, hypermorph

n. A mutant allele with an effect greater

than that of its corresponding wild-type

allele (Lincoln et al. 1985).

hypomorphic allele, leaky gene,

hypomorph 7. A mutant allele with a

lesser effect than that of its corresponding

wild-type allele (Lincoln et al. 1985).

isoalleles p/. n. Alleles that are so similar

in their phenotypic effects that special
techniques are required to distinguish them

(Lincoln et al. 1985).

meiotic-drive locus 7. A locus, or al-

lele, that drastically modifies the Mendelian

segregation ratio in heterozygotes (Sandler

and Novitski 1957 in Rieger et al. 1991).

Comments: Meiotic-drive loci are often

found in more than 90% of gametes pro-

duced by heterozygotes (Rieger etal. 1991).

These loci can severely reduce fitnesses of

their bearers.

multiple alleles p/. n. Two or more differ-

ent forms of a gene occupying a specific

locus (Lincoln et al. 1985).

neomorphic allele, neomorph 7. A

mutant allele that produces a phenotypic

effect that is quantitatively different from
that of its corresponding wild-type allele

(Lincoln et al. 1985).

neutral allele #.

1. An allele upon which selection does
not act (Wilson 1975, 72).

2. A gene that differs chemically from
another one at the same locus but that
has indistinguishable effects on its
bearer’s phenotype (Bell 1982, 510).

syn. neutral mutation

neutral mutation See allele: neutral al-

lele.
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allele

null allele 7. An allele that produces no
functional product and, therefore, usually
behaves as a recessive allele (King and
Stansfield 1985).
¢f. allele: silent allele
Comment: Strickberger (1990, 173) sug-
gests that a null allele can also produce a
partly functional product or even no prod-
uct.

pseudoallele 7. One of two or more
mutations that have the same effect but are
not structurally allelic (Lincoln et al. 1985).

recessive allele »n. In diploid organ-
isms: an allele that is not phenotypically
manifest when it is present with its corre-
sponding dominant allele (Mayr 1982, 715;
King and Stansfield 1985).
syn. allogene (Lincoln et al. 1985), latent
allele (de Vries in Mayr 1982, 715)
¢f. allele: dominant allele; recessiveness
[Mendel probably introduced the term
“recessiv’ (now used as recessive) inde-
pendently of others such as Martinin and
Sageret (Mayr 1982, 715).]

recognition allele 7. A hypothesized
allele that encodes the production of a
recognition cue and simultaneously an
organism’s ability to recognize this cue in
conspecifics, leading to its discriminating
kin from nonkin (Wilson 1987, 12).
¢f. phenotype matching
Comment: Such recognition is metaphori-
cally called the “green-beard effect,” g.v.
Existence of recognition alleles has not
been demonstrated (Wilson 1987, 12).

revertant n. “An allele that undergoes
back mutation” (Lincoln et al. 1985). See
revertant.

segregation-distorter allele 7. A mei-
otic-drive locus in Drosophila (Rieger et al.
199D).

silent allele, silent mutant, silent
section (of a chromosome) 7. “An
allele that manifests no detectable pheno-
typic effect” (Lincoln et al. 1985); “an allele
that makes no detectable product” (King
and Stansfield 1985).
¢f. allele: null allele; gene: pseudogene

t allele »n. A meiotic-drive locus in mice
(Rieger et al. 1991).

wild-type allele 7. The natural, or typi-
cal, form of an allele that is arbitrarily
designated as standard, or normal, for
comparison with mutant, or aberrant, alle-
les (Lincoln et al. 1985).
Comment: Wild-type alleles are often se-
lected to be dominant in diploid organ-
isms because they produce advantageous
products in the presence of other alleles
with less advantageous, or even deleteri-
ous, products (Strickberger 1990, 173).

¢+ allelic-replacement hypothesis Sce
hypothesis: allelic-replacement hypothesis.
¢+ allelic-switch-alternative phenotype

See -type, type: phenotype: allelic-switch-

alternative phenotype.

¢ allelo- prefix One another (Lincoln et al.
1985).

¢ allelochemic See chemical-releasing
stimulus: semiochemical: allelochemic.

¢ allelogenic See -genic: allelogenic.

¢+ allelomimeticbehavior Seebehavior:
allelomimetic behavior.

¢+ allelopathic substance See chemical-
releasing stimulus: semiochemical: allelo-
chemic: allomone: allelopathic substance.

¢ allelopathy 7. An organism’s release of

a chemical (= allelopathic substance) that is

an excretory product, metabolite, or waste

product that regulates, or inhibits, the growth

of another organism (Lincoln et al. 1985).

Comments: Allelopathic substances include

antibiotics, germination inhibitors, growth

inhibitors, stimulants, and toxins (Interna-

tional Society of Chemical Ecology 1999,

www.isce.ucr.edu/society/). Hundreds of

plant species including Arizona Fescue

(grass), Australian Eucalyptus, Black Wal-

nut, Broomsedge Grass, Cherry-Bark Red

Oak, Pine-Muhly Grass, Sugar Maple seed-

lings, Tree of Heaven, Western Bracken

Fern, and Yellow Birch show allelopathy

(Walker 1990, 180-181). Root microorgan-

isms of Peach trees have allelopathic effects

on these trees. The Second World Congress
on Allelopathy met at Lakehead University,

Canada, in 1999 (www.lakeheadu.ca/

~allelo99)).

¢ allelothetic orientation See taxis:
allelothetic orientation.

¢ Allen’s law See law: Allen’s law.

¢ allesthetic character Sece character:
allesthetic character.

¢ alliesthesia See -thesia: alliesthesia.

s allo- combining form

1. Other; alien (Michaelis 1963).

2. Inbiology, extraneousness; different from
or in opposition to the normal (Michaelis
1963).

¢ allobiosphere See -sphere: biosphere:
eubiosphere: allobiosphere.

¢ allocation, principle of See principle:
principle of allocation.

¢ allochroic adj. Referring to an organism
that shows color variation or has the ability

to change color (Lincoln et al. 1985).

¢ allochronic See chronic: allochronic.

¢ allochronicspeciation See speciation:
allochronic speciation.

¢ allochronic species See Zspecies:
allochronic species.

¢ allochthonous See-genous: exogenous.
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¢ allochthonous behavior See behav-
ior: allochthonous behavior, displacement
behavior.

¢ allochthonous drive Sece drive:
allochthonous drive.

¢ allocryptic See crypsis: allocryptic.

¢ allodiploidy See -ploidy: allodiploidy.

¢ alloethism 7. In ants, the regular and
disproportionate change in a particular be-
havior category as a function of worker size
(Holldobler and Wilson 1990, 635).

¢ allofeeding See feeding: allofeeding.

¢ allofusion See chimera: genetic mosaic.

¢ allogamy See -gamy: allogamy.

¢ allogene See gene: allogene.

¢ allogenic See -genic: allogenic.

¢ allogenous See -genous: allogenous.

¢ allogrooming See grooming: allogroom-
ing.

¢ allohospitic parasite See parasite:
allohospitic parasite.

¢ allohyperparasitism See parasitism:
hyperparasitism: interspecific tertiary hy-
perparasitism.

¢ allokinesis 7. “Passive or involuntary
movement; drifting; planktonic transport”
(Lincoln et al. 1985).
¢f. kinesis

¢ allomarking See behavior: marking be-
havior.

¢ allomaternal See allomother.

¢ allometry See auxesis: heterauxesis.

¢ allomimetic behavior See behavior:
mood induction.

¢ allomixis #. Cross fertilization (Lincoln
et al. 1985).

¢ allomone See chemical-releasing stimu-
lus: semiochemical: allelochemic: allomone.

¢ allomorphosis Seeauxesis: heterauxesis:
allomorphosis; evolution: allomorphosis.

¢ allomother See mother: allomother.

¢ alloparasitism See parasitism: allopara-
sitism.

¢ alloparent See parent: alloparent.

¢ alloparental care See care: alloparental
care.

¢ allopaternal #. Referring to a male allo-
parent (Lincoln et al. 1985).
¢f. allomaternal

¢ allopatric See -patric: allopatric.

¢ allopatric speciation, allopatric
theory of speciation See speciation:
allopatric speciation.

¢ allophile See >phile: allophile.

¢ alloploidy See -ploidy: alloploidy.

¢ allopreening See grooming: allopreening.

¢ allosematic adj. Referring to coloration or
markings in one species that imitate warning
patterns of another typically noxious, or
dangerous, species (Lincoln et al. 1985).
¢f. behavior: aposematism; mimicry

¢ allospecies See 2species: allospecies.

¢ allosuckling See %suckling: allosuckling.

¢+ allotetraploidy See -ploid: allotetraploidy.

¢ allotherm See -therm: allotherm.

¢+ allotopic population See ‘population:
microdichopatric population.

¢ allotrophic See -trophic: allotrophic.

¢ allotropic See -tropic: allotropic.

¢ allotropous See -tropous: allotropous.

¢ alloxenic See -xenic: alloxenic.

¢ allozygous See -zygous: allozygous.

¢ almost certain See frequency: almost
certain.

salpha,a n.

1. For example, in the Domestic Chicken,
Wolves: the highest-ranking individual
within a dominance hierarchy (Wilson
1975, 578).

See p: “stipulated p.”
¢f. beta, omega

2. In statistics, p, p level, g.v.

adj. alpha

[a, the first letter of the Greek alphabet]

sa-diversity See diversity: a-diversity.

s+ a-diversity index See index: species-
diversity index: a-diversity index.

¢ alpha selection See selection (table).

¢ alpha taxonomy See taxonomy: alpha
taxonomy.

¢ alsocole See -cole: alsocole.

¢ alsophile See '-phile: alsophile.

¢ alternatingscratching See scratching:
run scratching.

¢ alternation learning See learning: al-
ternation learning.

¢ alternation of generations See -gen-
esis: metagenesis.

¢+ alternative adaptation See’adaptation:
*evolutionary adaptation: alternative adap-
tation.

¢ alternative-adaptation hypothesis
See hypothesis: alternative-adaptation hy-
pothesis.

¢ alternative phenotype See-type, type:
phenotype: alternative phenotype.

¢ alternative strategy See strategy: alter-
native strategy.

¢ altophobia See phobia (table).

¢ altricial See -cial: altricial.

¢ altruism, altruistic behavior .

1. A person’s regard for the well-being of
others; benevolence (Oxford English Dic-
tionary 1972, entries from 1853 as the
adjective altruistic).
syn.motivated altruism (Rosenberg 1992,
18)

2. Evolutionarily, an individual animal’s de-
creasing its own direct fitness while
simultaneously helping a relative in a
way that increases the relative’s fitness
(Haldane 1932, 131, 208-209; Hamilton
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altruism

A CLASSIFICATION OF ALTRUISM

L

II.

The actor and recipient are relatives:
A. advantageous altruism

B. biological altruism (syn.
cooperative altruism, nepotistic
altruism, regular altruism, social
donorism, true altruism)
extreme altruism

imposed altruism

low-cost altruism

parental altruism

reciprocal altruism

reproductive altruism

I. weak altruism

The actor and recipient are conspecific
nonrelatives:

altruistic altruism

imposed altruism

low-cost altruism

reciprocal altruism

weak altruism

ZOmEDO

HOO®m»>

1963, 1964, 13; Alcock 1979, 400; Witten-
berger 1981, 60).

Note: Some Humans and workers of
ants, bees, Naked Mole Rats, Termites,
and wasps show this kind of altruism.
syn. biological altruism (for this defini-
tion and others that do not involve
intentional motivation to be altruistic,
Rosenberg 1992, 18), cooperative altru-
ism, nepotistic altruism (Axelrod and
Hamilton 1981, 1391), regular altruism,
social donorism (Wilson 1975), true al-
truism (Axelrod and Hamilton 1981, 1391)
¢f. selection: kin selection

Notes: This definition is commonly used
or implied. The helper is expected to
benefit by its “altruism” because it in-
creases its indirect fitness, but not its
direct fitness. “Altruism” in this sense
was possibly first suggested by Haldane
(1932, 131, 208-209).

. Sociobiologically, an individual animal’s

“self-denying or self-destructive behav-
ior performed for the benefit of others”
(Wilson 1975, 578; 1987, 10).

Note: Wilson (1987, 10) indicates that
some workers are starting to drop this
term in favor of expressions such as
“nepotism” and “reciprocation,” but he
prefers to retain it.

. Sociobiologically, an individual animal’s

helping a conspecific nonrelative in a
way that increases the nonrelative’s fit-
ness but not the helper’s fitness (Alcock
1979, 11; Barash 1982, 108).

Note: This definition is related to Wynne-
Edwards’ (1962) concept of nonkin group

0.

selection. This kind of altruism occurs in
Humans but is probably, at best, rare in
nonhumans.

syn. altruistic altruism (Donald Carr in
Alcock 1979), true altruism

¢f. altruism: reciprocal altruism

. Any behavior that benefits another ani-

mal while harming or imperiling the
individual that performs it (Wittenberger
(1981, 613).

Note: Benefit and harm are measured in
terms of direct fitness (Wittenberger 1981,
613).

For example, in social animal species,
behavior of a focal animal that increases
its indirect fitness (West Eberhard 1975,
7.

syn.advantageous altruism (West Eberhard
1975, 7)

¢f. cooperation

. One individual organism’s “promoting

the welfare of another entity, at the
expense of its own welfare” (Dawkins
1982, 284).

Note: Dawkins (1982, 284) indicates that
“various shades of meaning of ‘altruism’
result from various interpretations of
‘welfare.”

adyj. altruistic

n. altruist

¢f. behavior: selfish behavior; donor; invest-
ment; nepotism; selfishness; spite
Comments: Wilson and Dugatkin (1992, 31)
explain how the same behavior can be
labeled selfish, cooperative, or altruistic de-
pending on one’s frame of reference. Some
workers consider altruism to be a helper’s
promoting the fitness of a helped conspe-
cific that may be either the helper’s relative
or nonrelative. McFarland (1985, chap. 9)
includes kin selection, parental care, and
cooperation, g.v., between symbionts as
altruism (see symbiosis); he also uses “altru-
ism” to refer to an animal’s helping a
heterospecific individual; other workers do
not agree with his classification. Fletcher
(1987, 22) indicates that use of the terms

“reciprocity,

» o«

nepotism,” and “parental

manipulation” instead of “altruism” can help
to solve our semantic problem with “altru-
ism.” Intentional motivation is not generally
ascribed to altruism of nonhuman animals
(Rosenberg 1992, 18). However, the evolu-
tionary definitions of “altruism” appear to
rely on something similar to motivation, not
of the altruistic animal, but of the evolution-
ist as he calculates what evolves in an
altruistic situation (Wilson and Dugatkin
1992, 32). Uyenoyama and Feldman (1992)
give two definitions of altruism based on the
functions f(x) and f(x), which denote the
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probabilities of survival to reproductive age
of altruistic (A) and selfish (S) members of a
group of N individuals of which x are
altruists and N — x are nonaltruists.

[French altruiste (adjectival form of altruisme
< Latin alter, other)]

advantageous altruism See altruism

(def. 6).

altruistic altruism See altruism (def. 4).
biological altruism See altruism (def.

2).
cooperative altruism See altruism (def.
2).

extreme altruism . Altruism (def. 2)
of animals that cannot have direct fitness,
e.g., altruism of sterile workers in some
insect species (West Eberhard 1975, 17).

helpingbehavior, help, helping See
behavior: helping behavior.

human reciprocity See altruism: re-
ciprocal altruism.

imposed altruism 7. Altruism (def. 2
or 4) that is forced upon an individual by
a conspecific, e.g., manipulation of an
animal’s behavior by an adult that adopts
it and manipulation of behavior and re-
sources of others by dominant animals
(coined by West Eberhard 1975, 17).

kin altruism 7. An organism’s altruism
towards only its kin (Fletcher 1987, 23).
Comment: Fletcher (1987, 23) differenti-
ates this term from “nepotism,” q.v.

kin selection See selection: kin selec-
tion.

low-cost altruism 7. Altruism (def. 2)
that causes a small reduction in an altruis-
tic organism’s indirect fitness, q.v. (e.g.,
alarm calling and social grooming in some
circumstances) (West Eberhard 1975, 11).

motivated altruism See altruism (def.
D.

nepotistic altruism See altruism (def.
2).

parental altruism 7. An organism’s in-
vestment in its offspring (Fletcher 1987,
23).

Comment: Fletcher (1987, 23) differentiates
“parental altruism” from “nepotism,” g.v.
parental care See care: parental care.
reciprocal altruism 7. In the Human,
Olive Baboon, and Vervet Monkey: altru-
ism in which an individual helps a relative,
or nonrelative, with the expectation that
the helped individual will return aid to the
helper in the near to distant future (Trivers
1971, 35, 39; Packer 1977, 441; Seyfarth
and Cheney 1984, 541; Immelmann and
Beer 1989, 246).
syn. reciprocally altruistic behavior; recip-
rocation, reciprocity (Brown 1987, 305);
temporary altruism

¢f. cheater, reciprocity

Comments: Trivers (1985 in Connor 1986,

1562) presents “reciprocity” as a special

case of the more general category “return-

benefit altruism.” Brown (1987, 305-306)

discusses confusion about “reciprocal al-

truism” and the relationships between this
term and “byproduct mutualism” and

“score-keeping mutualism” (coined by

Trivers 1971 in Brown 1987, 305).

» pseudo-reciprocity 7. An interac-
tion between two individuals in which
the actor (A) performs a beneficent act
toward a receiver (B) that is a byproduct,
or incident effect, of A’s egoistic behav-
ior; thus, B is not considered to be a
cheater if B does not perform a benefi-
cent act toward A (coined by Connor
1986, 1562).

regular altruism See altruism (def. 2).
reproductive altruism 7. Anindividual
animal’s forgoing its reproduction entirely
and helping other individuals to repro-
duce (Honeycutt 1992, 43).
return-benefit altruism 7. All acts of
social beneficence in which the return
benefit to the initial actor (A) comes from
the initial recipient (B) but the effect of the
return benefit on B is not specified (Trivers

1985 in Connor 1986, 1562).

social donorism See altruism (def. 2).

temporary altruism See altruism: re-
ciprocal altruism.

true altruism See altruism (def. 2 and 4).

truly altruistic behavior. See altruism

(def. 4.

weak altruism 7. Aninteraction between
an actor and recipient in which (1) the actor
has reduced fitness and the recipient has no
fitness change, or (2) that actor has no
fitness change and the recipient has in-

creased fitness (Gadagkar 1993, 233).

¢ altruism investment See investment:
altruism investment.

¢ altruistic altruism See altruism (def. 4).

¢ altruistic behavior See altruism.

¢ altruistic character See gene: altruistic
gene.

¢ altruistic genes See character: altruistic
traits.

¢Alu See transposable element: Alu.

¢+ amanthicole See -cole: amanthicole.

¢+ amanthium See*community: amanthium.

¢ amatophile See !-phile: amatophile.

¢ amatory behavior See behavior: ama-
tory behavior.

¢ amber See fossil: amber.

¢+ ambient temperature (#,) See tem-
perature: ambient temperature.

¢ ambiguity 7. A receiver’s potential of
giving more than one response to a signal
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ambiguity

due to “noise” in its communication system
(Wilson 1975, 195).

+ ambisexual mate desertion See mate
desertion: ambisexual mate desertion.

+ ambivalent behavior See behavior:
ambivalent behavior.

¢+ ambivalent movements and pos-
tures See behavior: ambivalent move-
ments and postures.

¢ ambivore See -vore: ambivore.

+ ambush predator See predator:ambush
predator.

¢ ameiotic parthenogenesis See par-
thenogenesis: ameiotic parthenogenesis.

+ ameiotic thelytoky See parthenogen-
esis: apomixis.

¢+ American behaviorism See study of:
psychology: classical animal psychology.

¢ American Sign Language Sce lan-
guage: Ameslan.

¢ Ames room 7. A distorted room (with
trapezoidal walls, a ceiling, floor, and back
wall that slope away from an observer but
are shaded to appear rectangular) designed
to test human visual perception (Storz 1973,
13).

¢ Ameslan See language: Ameslan.

¢+ ametabolous metamorphosis Sece
metamorphosis: ametabolous metamorpho-
sis.

+ amicable behavior See behavior: ami-
cable behavior.

¢ amino combining form In chemistry, of,
or pertaining to, the NH, group combined
with a nonacid radical (Michaelis 1963).

¢ amino acid See acid: amino acid.

¢ amixis See mixis: amixis.

¢ ammochthium See 2community: am-
mochthium.

¢+ ammochthocole See -cole: ammoch-
thocole.

¢+ ammocole See -cole: ammocole.

¢+ ammophile See !-phile: ammophile.

¢ amnicole See -cole: amnicole.

¢ amorphic See -morphic: amorphic.

¢ amorphic allele See allele: amorphic
allele.

¢ AMPA receptor See ‘receptor: AMPA
receptor.

¢ ampherotoky See parthenogenesis:
amphitoky.

+ amphi- prefix
1. On both, or all, sides; at both ends

(Michaelis 1963).
2. Around (Michaelis 1963).
3. “Of both kinds; in two ways” (Michaelis
1963)

[Greek amphi, around)

¢+ amphiclexis See selection: epigamic se-
lection.

¢ amphigamy See -gamy: amphigamy.

¢+ amphigenesis See -genesis: amphige-
nesis.

¢+ amphigony 7. “Sexual reproduction in-
volving cross-fertilization” (Lincoln et al.

1985).

¢+ amphimict 7. An organism that repro-
duces by amphimixis (sexual reproduc-

tion) (Lincoln et al. 1985).

¢+ amphimixis See -mixis: amphimixis.

+ amphioecism, amphioecious, am-
phitopic See -oecism: amphioecism.

¢+ amphiplexus n. “A sexual embrace”
(Lincoln et al. 1985).
¢f. amplexus

+ amphitoky See parthenogenesis: amphi-
toky.

¢+ amphitroph See -troph-: amphitroph.

¢+ amphogenic See -genic: amphogenic.

¢+ amphoterosynhesmia See 2group:
amphoterosynhesmia.

+ amphoterotoky See parthenogenesis:
amphitoky.

¢+ amplexus #.

1. In many amphibian species: “Sexual
embrace” (Oliver 1955, 329).

2. In most Frog and Toad species and many
Salamander species: a mating position in
which a male clasps a female with one or
both pairs of his legs before she releases
hereggs and he fertilizes them (Dewsbury
1978, 77, 209; Halliday and Adler 1986,
146; Massey 1988, 205).
syn. clasping hold (Heymer 1977, 48)

¢f. amphiplexus; reflex: grasping reflex

[Latin amplecti, to embrace, clasp]

¢+ amplitude modulation See modula-
tion: amplitude modulation.

¢ amygdala See organ: brain: amygdala.

¢ amyloplast See organelle: amyloplast.

¢ anabiosis See -biosis: anabiosis.

¢ anabolism See metabolism: anabolism.

¢ anachoresis 7. Anorganism’s living ina
fissure, hole, or crevice (Lincoln et al.

1985).

¢ anadamide »n. A compound produced
by human brains that activates the same
brain area as marijuana does (Associated

Press 1996b, D18).

Comments: Anadamide that occurs natu-

rally in chocolate might alter human mood

(Associated Press 1996b, D18).

¢ anadromous, anadromesis, anad-
romy See -dromous: anadromous.

¢ anaerobe See aerobe: anaerobe.

¢ anagenesis Sece evolution® anagenesis;
-genesis: anagenesis.

¢ anal feeding See trophallaxis: anal tro-
phallaxis.

¢ anal gland See gland: anal gland.

¢ anal trophallaxis See trophallaxis: anal
trophallaxis.
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+ analog, analogue 1.

1. A trait of one animal species that is
mistaken for a homolog, g.v., of another
(Owen 1843 in Hailman 1976, 181).

2. A part, or organ, in one animal species
that has the same function as another
part, or organ, in a different animal spe-
cies regardless of ancestry (Owen 1848 in
Mayr 1982, 464; Donoghue 1992, 170).
syn. analogy

3. A structure, physiological process, or
behavior in one species that is similar to
one in another species owing to conver-
gent evolution as opposed to common
ancestry (Wilson 1975, 578); e.g., dorsal
fins of Dolphins and Sharks, lens eyes of
Cephalopods and Vertebrates, echolo-
cation of bats and Oilbirds, or distraction
displays of Plover and some ducks (Im-
melmann and Beer 1989, 14).

Note: This is a commonly used definition.
syn. analogy

4. A species that has a similar habitat, or
distribution, as another species (Lincoln
et al. 1985).

adj. analogous, nonhomologous

¢f. homogeny, homolog, homoplasy

Comment: Hailman (1976) gives more defi-

nitions of “analog” and discusses how au-

thors have confounded the definitions of
analog, homogeny, homolog, and ho-
moplasy.

[French < Greek analogon, originally neu-

tral singular of analogos, proportionate,

conformable < ana-, according to + logos,
proportion]
¢ analog signal See signal: analog signal.
¢ analogy See analog.
¢ analysis #n.
1. A method used to determine, or de-
scribe, the nature of a thing by separat-
ing it into its parts (Michaelis 1963).
2. The results of using the method in def. 1
(Michaelis 1963). See analysis: psycho-
analysis.
form analysis 7. An investigator’s close
comparison of behaviors within or among
species to elucidate evolutionary origins
of behaviors Immelmann and Beer 1989,
11D).
¢f. method: comparative method; analysis:
sequence analysis, situation analysis

message-meaning analysis 7. Analy-
sis of what a signal expresses about its
signaler (the message) and what the sig-
nal, in context, conveys to a recipient (the
meaning) (Smith 1965 in Immelmann and
Beer 1989, 184).

motivational analysis 7. Analysis of
regularities in the occurrences of instinc-
tive behaviors, dealing with the number

and type of drive factors mediating a

particular behavior pattern (Tinbergen

1939, etc., in Heymer 1977, 119).
multivariate analysis .

1. In statistics, “a method whose theoreti-
cal framework allows for the simulta-
neous considerations of several depen-
dent variables (Kleinbaum and Kupper
1978, 14).

Note: Examples of multivariate analyses
include multivariate ANOVA and mul-
tivariate multiple regression.

2. Inbiomedical and health research, “any
statistical technique involving several
variables, even if only one dependent
variable is considered at a time”
(Kleinbaum and Kupper 1978, 14).
Note: Kleinbaum and Kupper (1978, 14)
prefer “multivariable analysis” instead of
“multivariate analysis” for this concept.

¢f. analysis: univariate analysis

psychoanalysis 7.

1. A group of doctrines concerned with
the study and interpretation of human
mental states in terms of the dynamic
interplay of conflicting drives and pro-
cesses originating in one’s unconscious
(Michaelis 1963).

2. A psychotherapy system introduced by
Freud that seeks to alleviate human neu-
roses and other mental disorders by the
systematic technical analysis of uncon-
scious factors that are revealed, for ex-
ample, in dreams, free association, and
memory lapses (Michaelis 1963; Collocot
and Dobson 1974).

syn. analysis (Michaelis 1963)

sequence analysis 7. An investigator’s
recording the order of behaviors and sub-
sequently examining it to determine
whether the order is random or structured

(Immelmann and Beer 1989, 265).

¢f. analysis: form analysis, situation analy-

sis

situation analysis 7. An investigator’s
noting the circumstances in which dis-
plays are performed to try to elucidate
their evolutionary derivations Immelmann

and Beer 1989, 271).

¢f. analysis: form analysis, sequence analy-

sis

stochastic analysis 7. An investigator’s
computing the transition probabilities
among items (in mutually exclusive and
collectively exhaustive sets) in different
sequence combinations and determining

whether they depart from randomness (Im-

melmann and Beer 1989, 265, 293-295).

Comment: Communicatory behaviors are

often examined by this analysis (Immel-

mann and Beer 1989, 265, 293-295).
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analysis

univariate analysis 7. In statistics, a
method whose theoretical framework al-
lows for the simultaneous considerations
of only one dependent variable (Kleinbaum
and Kupper 1978, 14).
¢f. analysis: multivariate analysis

¢ analysis method For some specific
kinds of analysis methods, see procedure
and program.

¢ analysis of variance (ANOVA) See
statistical test: analysis of variance.

¢ anamorphosis See %evolution: anamor-
phosis; metamorphosis: ametabolous meta-
morphosis.

¢ anaplasia See -plasia: anaplasia.

¢ anautogenous See -genous: anauto-
genous.

¢ anauxotrophic See -trophic: anauxo-
trophic.

¢ ancestor, archetype n. A progenitor
of a more recent descendant taxon, group,

or individual; any preceding member of a

lineage (Lincoln et al. 1985).

¢f. -type: archetype

cenancestor 7. The most recent com-
mon ancestor of taxa in question (Hasegawa
and Fitch 1996, 1750).
syn. last common ancestor (Vigilant et al.
1991, 1504)

common ancestor n. A species that
gave rise to one or more new species
(Mayr 1982, 460).

Comment: The common-ancestor concept
replaced the concept of “morphological
type” or “archetype” as understanding of
evolution improved (Mayr 1982, 460).

¢ ancestral adj.

1. Referring to the earliest stage in ontog-
eny, or development, of an organ or
system (Lincoln et al. 1985).
syn. original, primordial, primary, primi-
tive (Lincoln et al. 1985)

2. “Early; simple; poorly developed,;
unspecialized” (Lincoln et al. 1985).
syn. plesiomorphic, primitive, primor-
dial (in some cases), protomorphic (Lin-
coln et al. 1985)
¢f. derived, morph

3. Referring to a taxon with relatively many
ancestral characters.

syn. lower, primitive

¢f. character: ancestral character; Darwin’s

admonition; derived; genetic: palingenetic;

homotenous; primitive

Comments: Some workers indicate that it is

better to use “ancestral” and “derived” to

describe organisms, rather than “higher”
and “lower” or “primitive” and “modern.”

“Higher” and “lower” unscientifically can

suggest better and inferior. “Primitive” and

“modern” are troublesome terms because

they are sometimes applied to extant spe-

cies, which, because they are alive now, are

thus technically “recent,” or “modern.” Smith

(1984) makes a case for designating verte-

brates as “ectotherm vertebrates” and “en-

dotherm vertebrates” rather than “higher”
and “lower vertebrates.”

+ “ancestral-brain hypothesis” See hy-
pothesis: “ancestral-brain hypothesis.”

¢ ancestral character, ancestral trait
See character: ancestral character.

¢ ancestral mitochondrial genome
See genome: ancestral mitochondrial ge-
nome.

¢ ancium See community: ancium.

¢ ancocole See -cole: ancocole.

¢ ancophile See !-phile: ancophile.

¢ andr- combining affix Male, testis, stamen.

¢ andrenarche 7. Turning on of the
andrenal androgen dihydroespiandrosterone

in a Human which usually occurs around 6

years of age.

¢f. puberty

¢ andric adj. Male.
ant. gynic

¢ androchore See -chore: androchore.

¢ androchromatypic mimicry See
mimicry: androchromatypic mimicry.

+ androcyclic parthenogenesis See par-
thenogenesis: androcyclic parthenogenesis.

¢ androgamy See -gamy: androgamy.

¢ androgen See hormone: androgen.

¢ androgenesis See parthenogenesis: an-
drogenesis.

¢ androgenous See-genous: androgenous.

¢ androgyne See hermaphrodite.

¢ androgynous, androgynal, andro-
gynic adj.

1. Referring to an individual organism that
has characteristics of both males and
females (Oxford English Dictionary 1972,
entries from 1651).

2. Referringto anindividual plant, or flower,
with both stamens and pistils (Oxford
English Dictionary 1972, entries from
1793).

3. Referring to an individual organism that
has both male and female reproductive
organs (Lincoln et al. 1985).

syn. hermaphroditic

¢f. hermaphrodite

[Latin androgynus < Greek androgynos,

hermaphrodite < aner, andros, man + gyne,

woman]

¢ andromorphic See -morphic: andro-
morphic.

¢ androphile See '-phile: androphile.

¢ androphobia See phobia (table).

¢ androsterone See chemical-releasing
stimulus: semiochemical: pheromone: an-
drosterone.
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¢ anemochore See -chore: anemochore.
¢ anemochorous See -chorous: anemo-
chorous.
¢ anemodium See *community: anemodium.
¢ anemophile See '-phile: anemophile.
+ anemophobia See phobia (table).
¢ anemotaxis See taxis: anemotaxis.
¢ anestrus Sce estrus: anestrus.
¢ angel, radarangel #.One ofa group of
discrete radar echoes that are often ob-
served in profusion on radars and that were
at first thought to be echoes from a hetero-
geneous atmosphere but were later identi-
fied as flying birds (Eastwood 1967, 60; D.B.
Quine, personal communication).
ring angel 7. A radar angel that starts as
a bright blob and then becomes a diffuse
ring, or a series of concentric rings
(Eastwood 1967, 166).
Comment: Ring angels were first postu-
lated to be attributable to reflections from
consecutive wave fronts of a shear-gravity
wave moving through the atmosphere but
were later found to be birds leaving their
roosts (Eastwood 1967, 166; D.B. Quine,
personal communication) [coined by El-
der 1957 in Eastwood 1967].
¢ anger Sce facial expression: anger.
¢ angiotensin See hormone: angiotensin.
¢ anheliophile See '-phile: anheliophile.
¢ anholocyclic parthenogenesis Sce
parthenogenesis: anholocyclic parthenogen-
esis.
¢ animal See Appendix 1.
¢ animal behavior See behavior: animal
behavior; study of: animal behavior.
¢ animal communication See commu-
nication.
¢ animal group See *group.
¢ animal hypnosis See playing dead.
+ animal language Sce language.
¢+ animal names #n. The specific names
given to males, females, and young of
particular kinds of animals.
¢f. *group: brood, fry, immature
Comments: Some workers informally refer
to immatures of any kind of organism,
especially mammals and birds, as “babies”
(e.g., hummingbird babies) (Gould 1982,
188). Some animal names are given in the
table below. More complete lists of animal
names are in Barnes (1974).
adolescent 7. A person who is approach-
ing adulthood (Michaelis 1963).
Comments: “Adolescent” can also refer to
nonhuman animals. Elephant adolescents
are 10.1 to 15 years old (Lee 1987, 278).
adult 7.
1. A “fully grown, sexually mature (where
appropriate) animal” (Immelmann and
Beer 1989, 7).

Note: Elephant adults are individuals
over 15 years old (Lee 1987, 278).

2. A group of coral polyps >4 centimeters
in diameter; contrasted with juvenile
(Edmunds 1996, 95).

3. A plant that is old enough to reproduce
(e.g., an adult fig tree) (inferred from
Nason et al. 1998, 685).

» subadult 7. A lion that is 25 through
48 months old (Schaller 1972 in Handby
and Bygott 1987, 161).

buck 7. An adult male of deer, elk, goat,
hare, kangaroo, moose, rabbit, or rat.

¢f. animal names: doe

calf n. An immature elephant, hoofed
animal, or pinniped (Sea Elephant, Seal,

Walrus).

Comment: Elephant calves are individuals

0 to 24 months old (Lee 1987, 279).

cheekpadder 7. A male Orangutan with

fleshy checks (Galdikas 1995, 15).

doe n.Anadultfemale of a deer, elk, goat,
hare, kangaroo, moose, or rabbit.

¢f. animal names: buck

fry n., pl. fry

1. A very young fish (Michaelis 1963).
Note: Many researchers call a very young
postembryonic fish a larva (Balon 1975b).
Embryos of many fish species swim.

2. A small adult fish when in the company
of a large number of other such fish
(Michaelis 1963).

3. The young of certain animals (e.g.,
frogs, when produced in very large
numbers) (Michaelis 1963).

4. Young children, or other young ani-
mals (Michaelis 1963).
¢f. animal names: small fry

5. A fish larva or juvenile (Balon 1975b;
Blumer 1982, 3).

[Old Norse frio, seed]

gilt n. A female pig that has not yet had
piglets; a young sow (Michaelis 1963).

hart ». A male Red Deer (Lipton 1968, 13).

hind #. A female Red Deer (Lipton 1968,
13).

jimmy 7., pl. jimmies Anadultmale Blue
Crab; contrasted with sook (Phillips 1992).

juvenile 7.

1. A young person; a youth (Oxford En-
glish Dictionary 1972, entries from 1733).

2. A subadult mammal between an infant
and adult, not yet sexually mature (Im-
melmann and Beer 1989, 161).
¢f. animal names (table), hebetic, im-
mature

3. In Dragonflies: a young adult (Dunkle
1989, 10).

Notes: In some Dragonflies, juveniles
change coloras they mature. Parts of their
abdomens, wings, or both, become
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covered by a waxy powder (pruinescense)
which is usually white or pale blue, but
in the slaty skimmer is black (Dunkle
1989, 10). Elephant young juveniles are
25 to 60 months old; old juveniles are 61
to 120 months old (Lee 1987, 279).

4. A group of Coral polyps < 4 centimeters
in diameter; contrasted with adult
(Edmunds 1996, 95).

larva n., pl. larvae

1. In many aquatic and marine inverte-
brates, insects, Frogs, and Toads: an
immature stage that is radically differ-
ent in form from an adult (Michaelis
1963; Wilson 1975, 587).

Notes: “Larva” is used to refer to immature
ametabolous, paurometabolous, hemi-
metabolous, and holometabolous insects.
See table for more specific larval names.

2. Intermites: an immature individual with-
out any external trace of wing buds or
soldier characteristics (Wilson 1975, 587).

3. In fish: a postembryonic stage that is
younger than a juvenile fish (Balon
1975, 829, etc.).

adyj. larval

¢f. animal names: juvenile, pupa

Comment: “Larvas” is the anglicized plural

(Buchsbaum et al. 1987, 502).

[Latin larva, ghost, spectre, hobgoblin, mask]

planula 7., p/. planulae [PLAN new la,

PLAN new LEE] The freely moving, ciliated

embryo of certain cnidarians, including

hydroids (Michaelis 1963).

Note: A planula might have evolved into the

first Porifera, Cnidaria, and Platyhelminthes.

See planula.

adj. planular, planulate

[New Latin < Latin, diminutive of planus, flat]

pupa n, pl. pupae

1. Inholometabolousinsects: an individual’s
usually nonmotile, developmental stage
during which it completes its develop-
ment into adulthood (Oxford English
Dictionary 1972, entries from 1815); also,
an insect in its pupal stage.

2. In cirriped and holothurian species: a
developmental stage (Oxford English
Dictionary 1972, entries from 1877).

n. pupation

v.i. pupate

¢f. animal names: larva, nymph (table)

[New Latin < Latin pupa, girl, doll, puppet]

queen 7. A female cat (Oxford English

Dictionary 1972, entry from 1898).

small fry », pl. small fry

1. A small, young fish (Michaelis 1963).

2. A young child (Michaelis 1963).

3. Asmall, or insignificant, person or thing
(Michaelis 1963).

¢f. animal names: fry

sook 7. An adult female Blue Crab; con-
trasted with jimmy (Phillips 1992).
spawn #u.

1. The minute eggs of fishes and various
other oviparous animals, chiefly aquatic
or amphibian, usually laid in large
numbers and forming a more or less
coherent gelatinous mass; also, the
newly hatched young from such eggs
(Oxford English Dictionary 1972, en-
tries from 1491).

2. A fish egg; an undeveloped fish (Ox-
Sford English Dictionary 1972, entries
from 1563).

See spawn.

v.i., v.t. spawn

¢f. group: spawn; gamete: egg

+ animal physiology See study of: physi-
ology: animal physiology.

+ “animal piercers” See’group: functional
feeding group: animal piercers.

+ animal psychology See study of: psy-
chology.

¢ animal sounds This group of terms in-
cludes sounds produced by animals’ vocal-
izations, wing movements, and other move-
ments. Only some of the many kinds of
animal sounds are included.
¢f. behavior: rapping behavior, verbal be-
havior; carnival; ceremony; communica-
tion; jargon; language; message; mocking;
panting; repertory; signal; yawn
Comment: Bird sounds are described in
many books including Peterson (1947),
Chandler etal. (1966), Peterson et al. (1967),
and Peterson and Chalif (1973).
baa 7. A Sheep’s, or lamb’s, cry; a bleat

(Oxford English Dictionary 1972, entries

from 1589).

Comment: Some frog and toad species

make bleating sounds (Conant 1958).

v.i., v.t. baa

bark n.

1. InDogs: a sharp, explosive cry (Oxford
English Dictionary 1972, entries from
1562).

2. For example, in some toad, gecko, and
squirrel species, the Barking Frog, the
Barking Tree Frog, Foxes, and Prairie
Dogs: a vocalization similar to a Dog’s
bark (Oxford English Dictionary 1972,
entries from 1562; Conant 1958; Wilson
1975, 473; Grady and Hoogland 1986,
108).

v.i., v.t. bark

booming 7. A male Prairie Chicken’s mak-
ing a hollow three-syllabled oo-loo-woo
that suggests the sound made by blowing
across the mouth of a soda bottle (Peterson
1947, 76).

¢f. animal sounds: drumming
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NAMES OF SEXES AND LIFE STAGES OF SELECTED ANIMAL TAXA

ApuLt MALE  Apurt FEMALE OFFSPRING TAxA
Sponges*
male female egg, amphiblastula, or
parenchymula larva
(depending on species)
Cnidarians (Coelenterates)
male medusa female medusa egg, planula Jellyfish”
male polyp female polyp egg, planula Coral, Sea Anemones, Hydra
male female egg, planula, scyphistoma, Aurelia Jellyfish
strobila, young medusa
(= ephyra), adult medusa
Molluscs
male female trochophore, larva Chitons®
male female trochophore, veliger Bivalves®
male female trochophore Archaeogastropods
male female veliger nonarchaeogastropods?
male female juvenile freshwater and land snails®
(pulmonate gastropods)
male female juvenile Cephalopods®
Flatworms
male female egg, larva Monogenetic Trematodes
male female egg, miracidium, Digenetic Trematodes
sporocyst, redia,
cercaria, metacercaria
male female egg, oncospore, Tapeworms
cysticercus, procercoid,
plerocercoid
Nematodes®
male female egg, young, or larva
Annelids
male female egg, trochophore, larva Polychaetes®
male female eggs, young worm Oligocheates®
male female eggs, young leech Oligocheates®
Spiders
male female egg, spiderling
Crustaceans’
male female egg, nauplius, species many marine crustacean
(some species species
hermaphroditic)
male female egg, zoea, postlarva more derived malacostracans
Insectseh
male* female egg, larva Collembolans, Thysanurans,
Proturans, Diplurans
male female egg, larva or nymph, pupa Orthopteroids, Hemipteroids
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NAMES OF SEXES AND LIFE STAGES OF SELECTED ANIMAL Taxa (CONT.)

ApuLt MALE  Apurt FEMALE OFFSPRING TAxA
male female egg, larva or naiad, pupa Odonatans, Plecopterans
male female egg, larva, pupa many neuropteroids
male female egg, larva or maggot, pupa  many fly and beetle species
male female egg, larva or caterpillar, Moths, Sawflies
pupa
male female egg, larva or caterpillar, Butterflies
chrysalid, chrysalis,
or pupa
king, soldier, queen, soldier, egg, larva or nymph, Termites

worker
drone

male

male
male
male

male

male

male

hermaphroditic

male

male

male

male

male

gander
cob
rooster, cock

worker
queen, worker

female

female
female
female

female

female

female

female

female

female

female

female

goose
pen
hen

subadult

egg; larva, grub, or
maggot; prepupa; pupa

Echinoderms

egg, bipinnaria larva,
brachiolaria larva

egg, echinopluteus, or larva

egg, echinopluteus, or larva

egg, auricularia, doliolaria,
vitellaria (some species),
pentacula larva

egg, vitellaria,
pentacrinoid

Hemichordates
egg, tornaria larva
Tunicates

egg, appendicularia
(= tadpole)

Arrow worms
egg, larvae
Fish

egg, larva (syn. fry),
juvenile

€gg, pup
Amphibians

egg, tadpole (sometimes
= fry), froglet (in frogs)
egg, larva, eft

Reptiles

egg, young, or immature

Birds

egg, gosling
egg, cygnet
egg, chick

Honey Bees

Starfish¢

Brittle-Stars®
Sea Urchins
Sea-Cucumbers®

Sea-Lilies, Feather-Stars

Acorn worms

Sea-Squirts®

many fish species*

Sharks

Frogs, Toads

Newts

Lizards, Snakes, Turtles,
Tortoises

Geese
Swans
Chickens, Pheasants
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NAMES OF SEXES AND LIFE STAGES OF SELECTED ANIMAL TAXA (CONT.)

Apurr Marte  Apurt FEMALE OFFSPRING TAxA
drake female egg, duckling Ducks
male reeve egg, chick Ruffs
male female egg, nestling, fledgling, many bird species
juvenile
Mammals®
buck doe joey Kangaroos
male female infant, cub Koala
boar SOW cub (= whelp) Bears
male female cub (= whelp)! Coati, Wolves
dog fox vixen cub, kit Foxes
male female kit Beaver
male bitch puppy, pup Dogs
tom queen kitten, kit Cats
lion lioness cub, subadult Lions
tiger tigress cub Tigers
male female pup Gerbils, other rodents, Bats
buck female pup Rats
buck doe kit Rabbits
buck doe leveret Hares
bull Ccow calf Giraffes, Sea Lions, Walruses,
Whales, Dolphins,
Porpoises, Cattle, Oxen
bull cow calf, juvenile, adolescent Elephants
bull cow calf, pup Seals
man, “jack” woman, “dame” child, infant, toddler, tot, Humans
wean, kid, juvenile,
subadult, “buck,” “colt,”
“cub,” “small fry”
silverback, male female young Gorilla
stag doe fawn Red Deer, other large deer
buck doe fawn Deer, Antelopes
hart hind fawn Red Deer
buck cow, “doe” young Elk, Moose
buck, billy “nanny” kid Goats
ram ewe lamb Sheep
male, stallion mare foal, colt Horses, Zebras
jack, jackass mare, sheass colt Donkey (= Ass)
boar gilt, sow piglet Pigs, Hogs, Peccaries

* Most species are hermaphrodites.

b A few species are hermaphrodites.

¢ Some species are hermaphrodites.

4 Many species are hermaphrodites.

¢ All species are simultaneous hermaphrodites.

f Depending on the species, one or more larval stages may be suppressed (Barnes 1974, 521). The postlarva
of a crabis called a “megalops;” of a sergestid prawn, an “acanthosoma.” The zoea of lobsters is called a “mysis.”
In some species, later nauplius instars are called “metanauplii,” and the prezoeal instar is called a “protozoea.”

& Some species are parthenogenetic.

" An adult insect is also called an “imago.”

! Not included in this table is “suckling,” a young mammal that is still feeding at its mother’s breast, and
“weanling,” a newly weaned young.

I Names in quotes are less preferred, or more specifically, less used ones.
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call »n.

1. A person’s loud vocal utterance or
speech, a shout, a cry; loud vocal
address or supplication (Oxford En-
glish Dictionary 1972, entries from ca.
1300).

2. Insome animal species, especially birds:
a cry (Oxford English Dictionary 1972,
verb entries from 1486).

3. Inthe Honey Bee: an individual’'s buzz-
ing before swarming (Oxford English
Dictionary 1972, verb entry from
1609).

4. In some animal species: an individual’s
vocalization that involves short, rather
simple signals that are generally uttered
by either sex at any time of the year and
with little individual variation (Dewsbury
1978, 168).

v.i., v.t. call

¢f. calling: female calling; animal sounds:

song: calling song

Comments: “Calls” are sometimes difficult

to distinguish from “songs” and have dif-

ferent functions (Immelmann and Beer

1989, 38). “Call” now sometimes refers to

a pheromone release; see “calling.” Some

of the many kinds of calls are defined

below.

» advertisement call #. In many frog
species: a call used to indicate a male’s
motivational state and location to a po-
tential mate or rival (Halliday and Adler
1986, 58).

» aggressive call See animal sounds:
call: territorial call.

» alarm call, protective call . For
example, in the Belding’s Ground Squir-
rel and Scrub Jay: a call made when
danger threatens but is still far away
(Lincoln et al. 1985).

» coquette call 7. In some duck spe-
cies: an epigamic vocalization (Lorenz
1941 in Heymer 1977, 99).

» distress call .

1. In many kinds of vertebrates including
Humans: a vocalization made by a
young animal that is separated from its
parent, surrogate parent, or sibling
that can cause these animals to come
back in contact with the young (Lorenz
1935 in Heymer 1977, 149).
syn. lost call

2.In many frog species: a frog’s call
given when it is grasped by a predator
(Halliday and Adler 1986, 58).

Note: A distress call is given with an
open mouth and sounds like human
screaming in some species (Halliday
and Adler 1986, 58).

syn. fright call, mercy call

3.In some bird species: a nidifugous
chick’s call that helps its parent locate
it (Brémond and Aubin 1990, 504).
syn. lost call

4. In many bird species, including Corvids,
Gulls, Sparrows, Starlings, and other
small passerines: a bird’s call that it
produces when it is struggling with a
predator or being handled or forcibly
restrained by a person (Brémond and
Aubin 1990, 504).
syn. fright call, mercy call

¢f. animal sounds: gecker

Comment: Avian distress calls are loud,

harsh calls of long duration that cover a

wide frequency range that make them

easy to locate (Stefanski and Falls 1972 in

Hill 1986, 590).

» encounter call See animal sounds:
call: territorial call.

» food call, food calling 7. In the
Domestic Fowl: a cluck-cluck sound emit-
ted during ground pecking by a hen that
can result in her young’s starting to feed
or by a cock that can result in a hen’s
starting to feed (Schenkel 1956, 1958 in
Heymer 1977, 72).

v.i. food call

» fright call, lostcall, mercycall See
animal sounds: call: distress call.

»gargle call ». In the Black-Capped
Chickadee: a vocalization used in agonis-
tic encounters (Miyasato and Baker 1999,
131D).

» mew call 7. In Herring Gulls: a long,
drawn-out tone given with a bird’s neck
stretched forward and down and with its
bill open wide; possibly used for attract-
ing other gulls or expressing antagonism
(Tinbergen 1958 in Heymer 1977, 96).
v.i. mew call

» milk call ». In mammals: a female’s
vocalization that summons young prior
to feeding (Dunbar 1985).

» predatorwarningcall 7. A callnote
used to communicate a predatory threat
and with properties making it difficult for
a predator to locate its sender (Marler
1957 in Wilson 1975, 236).

» protective call See animal sounds:
call: alarm call.

» release call #.

1. In many frog species: a call given by a
male that is grasped by another male
(Halliday and Adler 1986, 58).

2.1n many frog species: a call given by
an unreceptive female that is grasped
by a male (Halliday and Adler 1986,
58).

» territorial call 7. In many frog spe-
cies: a male’s call that appears to inform
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a rival male that he may attack; or, in the

early stage of a conflict, may mainly

disrupt the calling of a competitor Halliday

and Adler 1986, 58).

syn. aggressive call, encounter call

» trumpet call 7. In Elephants: a call
directed at a smaller opponent (Wilson
1975, 495).
¢f. animal sounds: trumpet

» vocalization 7.

1. A person’s vocalizing; uttering with his
voice; or the fact of being vocalized
(Oxford English Dictionary 1972, en-
tries from 1842).

2. An individual animal’s song, call, and
other sound produced by its vibrating
membranes in its respiratory tracts (e.g.,
vocal cords in bird syrinxes and mam-
mal larynxes) (Immelmann and Beer
1989, 324).

Comment: Apart from human speech, the

more complex vocalizations are songs of

some songbird and whale species, Howler

Monkeys, and the Gibbon (Immelmann

and Beer 1989, 324).

» wiggling call 7. 1n the House Mouse:
a pup’s low-frequency call that is emitted
when it is struggling in its nest, mainly
when pushing for a teat during suckling
(Ehret and Bernecker 1986, 821).

call note 7. A bird’s vocalization that
consists of one or a few short bursts of

sound; much simpler in structure than a

song (Wilson 1975, 2306).

¢f. animal sounds: call, song

Comments: Call notes are used in situations

of alarm, mobbing, distress, contact-main-

tenance, flight intention, and releasing fol-
lowing in, for example, chicks or goslings.

They include fear thrills and predator warn-

ing calls, g.v. (Wilson 1975, 2306).

crepitation »n. In many species of
oedipodine grasshoppers: a peculiar sound
made by males by snapping their hind
wings while they make display flights that
females appear to be watching from the
ground (Otte 1970 in Wilson 1975, 228).
See crepitation.
croak n. For example, in male Frogs and

Toads when mate calling, young Gharials

during hatching from eggs: a hoarse, low-

pitched vocalization (Michaelis 1963).

v.i. croak

cuckoo #7.A Cuckoo’s cry (Michaelis 1963).
See organism: cuckoo.
[Old French cucu, coucou, imitative word]
drone n. A continued deep, monotonous
sound of humming, or buzzing, of Bees,
some fly species, and the bass of a bagpipe

(Oxford English Dictionary 1972, entries

from 1500). See bee: drone.

Note: Some beetle species also make dron-

ing sounds when they fly.

v.i. drone

drumming ».

1. A male Ruffed Grouse’s beating his
wings and making a booming sound
during a mating display (Wing 1956,
508).

Note: This drumming sounds like a
distant outboard motor starting up on a
distant lake. It starts off slowly and gains
speed until itends in a whir: “bup ... bup
obup ..o bup . bup . bup . up . rrrr’
(Peterson 1947, 75).

syn. booming (Peterson 1947, 75)

2. A woodpecker’s hitting wood with its
bill many times (Wing 1956, 508).
syn. tattooing (Wing 1956, 508)

3. Insome mammal species: an individual’s
thumping, or tapping, its paws against
an object (Heymer 1977).

v.i. drum

¢f. animal sounds: booming

» footdrumming 7. In several rodent

species, including the Banner-Tailed Kan-
garoo Rat and Mongolian Gerbil: an indi-
vidual’s tapping its hind feet on the ground
which produces a sound (Eisenberg 1963,
etc., in Randall 1989, 620).
Comment: Banner-Tailed Kangaroo Rats
have individual footdrumming signatures
used in communication (Randall 1989,
620).

» marking drumming 7. In Hamsters
and Mice: an animal’s drumming involv-
ing its hind paws that it rubbed across its
scent glands (Heymer 1977, 129).
¢f. scent mark

» paw drumming 7. In many rodents:
an animal’s drumming on the ground dur-
ing a threat display (Heymer 1977, 129).

fear trill 7. In some bird species: a call

note indicating fright (Wilson 1975, 236).

gecker 7. In Hamadryas Baboons: a dis-

tress sound (Sigg and Falett 1985, 980).

v.i., v.t. gecker
growl n.

1. For example, in Lions, Tigers, Wolves,
Dogs, Bears, and some bird species: an
individual’s deep, “angry,” guttural
sound (Oxford English Dictionary 1972,
entries from 1727).

2. A person’s utterance of anger or dissatis-
faction (Oxford English Dictionary 1972,
entries from 1821).

v.i., v.t. growl

grunt #n.

1. A person’s deep, guttural sound, some-
times expressive of approbation, or the
opposite (Oxford English Dictionary 1972,
entries from 1553).
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2. In Hogs, some Domestic Dogs: a deep,
guttural sound (Oxford English Dictio-
nary 1972, entries from 1615).

¢f. grunt

» baby-grunt, cough-grunt, chortle,

gurgle 7. For example, in the Rhesus
Monkey: a vocalization that is given
specifically to newborns (de Waal 1989,
107).
[chortle, blend of chuckle and snort; coined
by Lewis Carrol in Through the Looking-
Glass)

grunt whistle 7. For example, in drakes

(Anatidae): a sharp whistling sound fol-

lowed by a grunt, both caused by the

release of compressed air during neck
bending while the animal is rising out of

water (Lorenz 1941 in Heymer 1977, 79).

hoot n.

1. An owl’s cry (Michaelis 1963).

2. An animal species’ cry that is similar to
an owl’s cry.

3. An animal’s, or other thing’s, making a
sound like, or similar to, an owl’s cry
(Michaelis 1963).

4. A person’s jeer or mocking with deri-
sive cries (Michaelis 1963).

5. A person’s driving off another person
with hoots (Michaelis 1963).

6. A person’s expressing (disapproval,
scorn, etc.) by hooting (Michaelis 1963).

¢f. animal sounds: yowl

Comments: Chimpanzees give a long-dis-

tance call which is a slowly swelling hoot

(de Waal and Lanting 1997, 24)

[Scandinavian; ¢f. Swedish hutal

howl »n.

1. In some Domestic Dogs, Wolves, the
Coyote: a prolonged, mournful cry (Ox-
Sford English Dictionary 1972, entries
from 1605).

2. A person’s loud wail or outcry of an-
guish; savage yell of rage or disappoint-
ment (Oxford English Dictionary 1972,
entries from 1599).

Note: Persons, especially adolescent males

in the U.S., sometimes howl, or bark

(woof), when viewing a member of the

opposite sex who is attractive, or unattrac-

tive, to them.

¢f. animal sounds: yowl

kiss-squeak 7. An Orangutan vocaliza-
tion given by an irritated animal (Galdikas

1995, 15).

laugh, laughing, laughter .

1. A person’s characteristic explosive or
inarticulate sounds, facial expressions,
and other physical manifestations ex-
pressive of merriment, elation, amuse-
ment, satisfaction, etc. (Oxford English
Dictionary 1971, entries from 611).

Notes: During playing, human laughing
may indicate friendly intention or mild
aggression (Heymer 1977, 109). Laugh-
ing (involving particular facial expres-
sions and sounds) occurs in Bonobos
(de Waal 1989, 219, 225). Human laugh-
ing may be a form of ritualized aggres-
sion (Eibl-Eibesfeldt 1972, 1973 in
Heymer 1977, 109).

2. Innonhuman animals: an animal’s sound
that resembles or is suggestive of human
laughter — e.g., in the Laughing Bird (=
Green Woodpecker), Laughing Crow,
Laughing Dove, Laughing Goose (= White-
Fronted Goose), Laughing Gull, Laugh-
ing Jackass (= Kookaburra Bird), Laugh-
ing Owl, Laughing Thrush, and Spotted
Hyena (= Laughing Hyena) (Michaelis
1963; Oxford English Dictionary 1989);
an alarm call; “a hoarse, rhythmic
bababal~babababa!’ in Herring Gulls
(Tinbergen 1958 in Heymer 1977, 109;
Tinbergen 1961, 11).

[Old English hliebhan, hicebbanl

lip smacking, lipsmacking .

1. In more derived primates: an all-pur-
pose conciliatory greeting that consists
of rapidly repeated sucking movements,
typified by the Yellow Baboon, Papio
cynocephalus (Wilson 1975, 227).

2. For example, in the Rhesus Monkey,
Stump-Tailed Monkey: an individual’s
series of rapid lip and tongue move-
ments accompanied with brief glances
at its partner (de Waal 1989, 106).

Comment: Rhythmic lip smacking com-

monly occurs during grooming but also

occurs when primates are apart from one
another. Lip smacking with raised eye-
brows signals “friendly intentions” (de

Waal 1989, 106).

murmuration 7., p/. murmurations

Humans’ murmuring; utterance of low con-

tinuous sounds; grumbling, complaining

(Oxford English Dictionary 1972, entries

from 1386). See *group: murmuration.

piping 7. A sound made by new queens
within the same Honey Bee colony (Wilson

1975, 141).

quack, quacking .

1. A person’s state of hoarseness, or croak-
ing, in his throat; a now rarely used
word (Oxford English Dictionary 1972,
entries from 1386).

2. In some duck species: a characteristic
harsh vocalization; a sound that resembles
or imitates this (Oxford English Dictio-
nary 1972, verb entries from 1617).

3. Insome animals species: a harsh sound,
a noisy outcry (Oxford English Dictio-
nary 1972, entries from 1624).
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4. In some frog species, the Raven: a croak
(Oxford English Dictionary 1972, entries
from 1727 as a verb).

quacking. 7n. A sound exchanged be-
tween rival Honey Bee queens in the same

colony (Wilson 1975, 141).

scream 7.

1. An animal’s shrill cry or any similar
sound (Oxford English Dictionary 1972,
entries from 1513); e.g., in the Hamad-
ryas Baboon and Humans, a high-pitched
distress sound (Sigg and Falett 1985,
980).

2. A person’s shrill, piercing cry, usually
expressive of pain, alarm, or other
sudden emotion (Oxford English Dic-
tionary 1972, entries from 1605).

v.i., v.l. scream

¢f. animal sounds: call: yowl

screech .

1. A person’s loud, shrill cry, usually ex-
pressive of violent and uncontrollable
pain or alarm (Oxford English Dictio-
nary 1972, entries from 1560).

2. In Screech Owls: a shrill, harsh cry;
“shriek” (Michaelis 1963).

Note: Other birds named for their
screeching include Screech Thrush,
Screech-Martin, and Screech-Hawk
(Oxford English Dictionary 1972).
v.i., v.t. screech
¢f. animal sounds: call, scream
snort . Forexample, in the White-Tailed

Deer: an individual’s relatively high-pitched

auditory signal in which it forcibly dis-

charges air through its mouth and nostrils

(Richardson et al. 1983 in LaGory 1987,

20).

Comment: Snorting is part of a deer’s alarm

behavior and indicates to a predator the

deer has detected it (LaGory 1987, 20).

White-Tailed Deer snort at Humans in their

ranges (personal observation).

song n.

1. A person’s act, or art, of singing; the
result, or effect, of this; vocal music; that
which is sung, in a general or collective
sense; occasionally poetry (Oxford En-
glish Dictionary 1972, entries from ca.
1063).

2. In some bird species: a “musical utter-
ance;” also the cry of the Sea-Hawk and
Eagle (Oxford English Dictionary 1972,
entries from ca. 1000).

3. An animal’s elaborate vocal signal (Lin-
coln et al. 1985).

4. In many insect, fish, and bird species;
Frogs; Toads; primates, including the
Gibbons, the Howler Monkey, and Hu-
mans: an individual’s sound production
(vocal and other) of length and com-

plexity that is distinguished from a call,
which is shorter and simpler (Immel-
mann and Beer 1989, 281).

¢f. animal sounds: call

Comments: The song of the humpback

whale, Megaptera novaeangliae, is possi-

bly “the most elaborate single display
known in any animal species” (Wilson

1975, 220, 478, based on Schevill and

Watkins 1962, Schevill 1964, Payne and

McVay 1971; D.B. Quine, personal com-

munication). “Song” and “call” overlap

and can be difficult to differentiate, at least
morphologically (Immelmann and Beer

1989, 281).

»antiphonal song, antiphonal
singing 7. In some cricket and bird
species and some mammal species (Gib-
bons, Humans, some squirrels): a song in
which two individuals sing parts alter-
nately (Immelmann and Beer 1989, 17).
¢f. animal sounds: song: duet

» callingsong #.Forexample, in Crick-
ets that produce sound by wing rubbing:
a male’s song that attracts females
(McFarland 1985, 44).
¢f. animal sounds: call

» chorus 7. The sound of a group of
calling insects, frogs, or toads (Wilson
1975, 443, 580; Brush and Narins, 1989, 33).
¢f.animal sounds: song: communal song;
‘group: chorus
v. chorus.
dawn chorus 7. In many passerine

bird species: an early-morning peak in
singing (Mace 1986, 621).

» communal song 7.

1. A number of conspecific animals’ sing-
ing together (Immelmann and Beer
1989, 50).

2. In many frog species, “The collective
production of trains of calls” (Immel-
mann and Beer 1989, 50).

syn. group song, chorusing Immelmann

and Beer 1989, 50); group calling (Schwartz

1991, 565)

¢f. animal sounds: song: chorus; behav-

ior: marking behavior

» courtship song . For example, in
many orthopteran, homopteran, Droso-
phila, and bird species (for example,
Estrildine Finches, Bullfinches, Grassquits):
a male’s song used only for attracting or
stimulating a female (Crossley 1986, 1146;
Ewing and Miyan 1986, 421; Immelmann
and Beer 1989, 64).

» duet, duett .

1. A musical composition for two human
voices or two performers (Oxford En-
glish Dictionary 1972, entries from
1740); performance of a duet.
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2. For example, in some orthopteran-in-
sect and bird species; Hylafrogs: calling
in which two animals alternate sounds
(Goin 1949 in Wilson 1975, 443).

3. For example, in some katydid species,
Barbets, Cranes, the Cuckoo Shrike, Field
Crickets, Geese, Greves, Kingfishers,
Megapode Scrub Hens, Melidectes
Honeyeaters, Quail, the Sea Eagle, Sia-
mangs, Woodpeckers: “The rapid and
precise exchange of notes between two
individuals, especially mated birds”
(Thorpe 1963a,b, Diamond and Terborgh
1968 in Wilson 1975, 222-223, 583;
Wickler 1980 in Immelmann and Beer
1989, 80).

v.t. duet

syn.antiphonal song, duetting, duet sing-

ing (Immelmann and Beer 1989, 80)

¢f. animal sounds: call, duetting; animal

sounds: song: chorus, quartet, trio

Comment: Some researchers believe that

duetting keeps mates in contact with one

another over long periods (Wilson 1975,

222-223, 583).

counter singing, song dueling .

In some cricket and bird species: a duet
of an individual and its territorial neigh-
bor (Immelmann and Beer 1989, 81).
pair duet 7. In some bird species: a
highly elaborate duet of a mated pair
(Immelmann and Beer 1989, 81).

» functional song, motif song . In
many bird species: the usual song of an
adult male (Immelmann and Beer 1989,
298).
¢f. animal sounds: song: subsong

» group song Sce animal sounds: song:
communal song.

»juvenile song 7. In many bird spe-
cies: a young male’s subsong given prior
to his first utterances of functional song
(Immelmann and Beer 1989, 299).

» luring song, soliciting song 7. In
some insect species: a male’s female-
attracting song (Immelmann and Beer
1989, 64).

» soliciting song See animal sounds:
song: luring song.

»subsong 7. In many bird species: a
male’s song that is of lower intensity,
more variable, and of wider frequency
range with longer components and a
virtual absence of consistent motifs com-
pared to functional song (Immelmann
and Beer 1989, 298-299).

Comment: Depending on species, a male

might utter subsongs prior to functional

songs or utter them side by side. Subsongs

commonly occur in spring and during a

short period of resurgent gonad activity

in autumn (autumn song) (Immelmann
and Beer 1989).

» territorial song #. Song that adver-
tises an animal’s possession of a territory
to the same sex (Immelmann and Beer
1989, 309).

» unison-boutsinging #.Forexample,
in many frog and insect species: collec-
tive calling by groups of males punctu-
ated by variable periods of relative quiet
(Schwartz 1991, 565).

Comment: Males might use unison-bout
singing to save energy (Schwartz 1991,
565).
stridulation 7. For example, in many
ant, beetle, cricket, grasshopper, mutillid-
wasp species: an individual’s producing
sound by rubbing one part of its body
surface against another, which is a com-

mon form of communication (Wilson 1975,

595; Borror et al. 1989, 82-83).

v.i. stridulate

Comments: Different species of arthropods

rub different anatomical parts together in

stridulating; e.g., Leafcutter Ants scrape a

ridge on their third abdominal segments

against a row of finer ridges on their fourth

segments, probably using this sound as a

distress signal (Wilson 1975, 211). Males of

many species of crickets and grasshoppers
stridulate to attract mates. Lewis and Cane

(1990, 1003) discuss “aposematic stridula-

tion” and “disturbance stridulation” (=

“noncommunicative stridulation”).

» substratum stridulation #. For ex-
ample, in a sawfly species: a larva’s
scratching the end of its abdomen, which
has fine teeth, over a leaf surface and
making a sound (Hograefe 1984, 234).
Comment: This sound, audible to Hu-
mans, aids in keeping a group of larvae
together and in their locating fresh food
(Hograefe 1984, 234).

trumpet 7.

1. For example, in some crane and pelican
species, elephants, the Trumpeter Swan:
an individual’s loud, penetrating sound
reminiscent of one from a trumpet,
especially the vocalization of an “en-
raged” or excited elephant (Oxford En-
glish Dictionary 1972, entries from 1850).

2. In some Gnat and Mosquito species: a
shrill hum (made when an individual is
about to bite) (Oxford English Dictio-
nary 1972, verb entry from 1900).

v.i., v.t. trumpet

¢f. animal sounds: call: trumpet call

whistle n.

1. A clear, shrill sound that one makes by
blowing a whistle or whistling with
one’s lips (Michaelis 1963).
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2. Any whistling sound, from a missile, the
wind, etc. (Michaelis 1963).

3. In Opsanus tau (Toadfish): a high-
pitched sound made by a male’s vibrat-
ing its swim bladder (Weiss 1996b, A3).
Notes: A male uses his whistle as a mate-
attraction call. The muscle used to vi-
brate his swim bladder contracts up to
200 times per second at 60 to 75°F and
is the fastest vertebrate muscle known
(Weiss 1996b, A3). The fastest verte-
brate locomotory muscle (used by a
sprinting lizard) vibrates at 35 times per
second. A rattlesnake’s rattle muscle
vibrates at 90 times per second at 95°F
and 30 times per second at 60 to 75°F.

v.i., v.t. whistle

¢f. animal sounds: grunt whistle

yowl, yawl .

1. A person’s crying out loudly (from
pain, grief, or distress); a cat’s “wauling;”
adog’s howling; a Peacock’s screaming
(Oxford English Dictionary 1972, en-
tries from ca. 1225).

2. Formerly, an owl’s hooting; a dove’s
cooing (Oxford English Dictionary).

v.i., v.t. yowl, yawl

¢f. animal sounds: howl

Comment: “Yowling” refers especially to a

prolonged, wailing cry (Oxford English

Dictionary 1972, entries from 1225).

+ animal speech See language.
+ animal suffering, suffering ».

1. A person’s undergoing, or bearing, pain,
distress, or tribulation (Oxford English
Dictionary 1971, entries from 1597).

2. A person’s painful condition; pain suf-
fered (Oxford English Dictionary 1971,
entries from 1392).

3. In many animal species, including Hu-
mans: an individual’s wide range of un-
pleasant “emotional states,” e.g., fear,
pain, frustration, exhaustion, and loss of
a companion (Dawkins 1980, 25).
Notes: “A major difficulty with any defini-
tion of suffering is to decide how much
(that is, how intense, or how prolonged)
of an unpleasant emotional state consti-
tutes ‘suffering’” (Dawkins 1980, 25). The
Littlewood Committee (1965 in Rowan
1986, 82) indicates that suffering includes
pain, discomfort (indicated, for example,
by signs such as torpor or poor condi-
tion), and stress (i.e., a condition of
tension or anxiety). The Brambell Com-
mittee (1965 in Rowan 1986, 82) includes
fear, pain, frustration, and exhaustion as
some examples of “suffering.”

4. A person’s “unpleasant emotional re-
sponse to more than minimal pain and
distress” (Kitchen et al. 1987 in DeGrazia

and Rowan; DeGrazia, personal commu-
nication).
syn. pain (by some), distress (by some,
DeGrazia, personal communication)
¢f. anxiety; fear; general-emergency reac-
tion; pain; pleasure; stress; syndrome: fight-
or-flight syndrome, general-adaptation syn-
drome
+ animal welfare 7. Physical and mental
“well-being” of a nonhuman animal while it
is alive; some people feel that nonhuman
animal welfare does not involve killing a
nonhuman animal in question for any rea-
son (Dawkins 1980, 7).
¢ aniso- prefix Unequal.
¢ anisogamete See gamete: anisogamete.
¢ anisogamy See -gamy: anisogamy.
¢ anisohologamy See -gamy: anisoho-

logamy.

¢ anisomerogamy See -gamy: aniso-
merogamy.

¢ anisosymbiosis Sece symbiosis: aniso-
symbiosis.

¢ Anlagen 7. An element of a trait that
remains discrete in hybrids and separates
again in the formation of germ cells of these

hybrids (Mendel 1866 in Mayr 1982, 722).

¢ annual n.

1. A plant species with individuals that last
only one season (Oxford English Dictio-
nary 1972, entries from 1710).

2. Anorganism species with a life cycle that
lasts one growing season or year (Wilson
1975, 578).

adj. annual

¢f. biennial, perennial

+ annual periodicity, annual rhythm

See rhythm: annual rhythm.

¢ annuation . Fluctuationsinan organism’s
abundance, or behavior, resulting from an-
nual changes in environmental factors (Lin-

coln et al. 1985).

¢ anoestrus Sce estrus: anestrus.
¢ anomaly n.

1. Unevenness, inequality, of condition,
motion, etc. (Oxford English Dictionary
1972, entries from 1571).

2. Irregularity, deviation from the common
order, exceptional condition or circum-
stance; also, a thing that exhibits such
irregularity; an anomalous thing or being
(Oxford English Dictionary1972, entries
from 1664).

3. Deviation from natural order, e.g., an
animal with an unusual character such as
a bird that cannot fly (Oxford English
Dictionary 1972, entries from 1640).

4. An observed fact that is difficult to ex-
plain in terms of an existing conceptual
framework (Lightman and Gingerich
1992, 690).
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Note: Anomalies often point to the inad-
equacy of a current theory and herald a new
one (Lightman and Gingerich 1992, 690).

[Latin anomalia < Greek anomalia <

anomalos< an- not + homaloseven < homos,

same]

¢ anonymous DNA See nucleic acid:
deoxyribonucleic acid: anonymous DNA.

¢ anonymous group See *society: open
society: anonymous group.

4 aNOoNymous monogamy See mating
system: monogamy: anonymous monogamy.

¢ anonymous society See *society: open
society: anonymous society.

+ anorthogenesis See -genesis: anortho-
genesis.

¢ anosmatic, anosmic adj. Referring to
an animal that has no sense of smell (Lincoln

et al. 1985).

¢ anosmize v.z.To cause ananimal (e.g., a
lab rat) to lose its olfaction temporarily or
permanently by an investigator [coined by

Cheal 1975, 3, personal communication).

syn. make anosmic

[Greek anosme, without smell + ize, to

render

¢ ANOVA Sece statistical test: analysis of
variance.
¢ ant cattle, ant cow 7. An insect that is

a mutualist with ants and tended by them

(e.g., an aphid) (Wilson 1975, 354) or a

Caterpillar (Ross 1985).

¢f. honey dew

¢ ant pollination See pollination: ant pol-
lination.
¢ ant rain n.

1. The dropping of newly fertilized queen
ants (e.g., Formica and Lasius) from the
sky after their nuptial flights (Haemig
1997, 89).

2. A continuous drift of free-falling ants
(e.g., Formica aquilonia) from various
parts of trees to the ground (Haemig
1997, 89).

Note: Ant rain in this species increases
with the amount of bird foraging in the
trees where the ants occur (Haemig
1997, 89). By raining, an ant can quickly
move away from a predator in a tree and
more quickly move from a foraging site
in a tree to the ground.

¢+ antworker See caste: worker: ant worker.

¢ antagonism 7.

1. The interference of one chemical (e.g.,
antiandrogen) with the action of another
inside an animal (Immelmann and Beer
1989, 16).

2. One muscle’s having the opposite effect
(flexing or extending) of its complemen-
tary muscle (Immelmann and Beer 1989,
10).

3. An individual animal’s opposition be-
tween two incompatible behavioral ten-
dencies, such as attacking and fleeing
(Immelmann and Beer 1989, 16).

¢ antagonist See agonist: antagonist.

¢ ante- prefix
1. Before in time or order (Michaelis 1963).
2. Before in position; in front of (Michaelis

1963).
[Latin ante, before]
¢ antebrachial gland See gland: ante-
brachial gland.
¢ antenatal ». “Before birth; during gesta-
tion” (Lincoln et al. 1985).
+ antepisematic character See charac-
ter: episematic character: antepisematic char-
acter.
¢ antennation ». In arthropods: an indi-
vidual’s touching another animal or some
object with its antennae (Wilson 1975, 578).
Comment: This behavior can serve as a
sensory probe, or as a tactile signal, to an
antennated arthropod (Wilson 1975, 578).
+ antepisematic character See charac-
ter: episematic character.
¢ anthecology See study of: ecology:
anthecology.
¢ anthogenesis See -genesis: anthogen-
esis.
¢ anthophile See '-phile: anthophile.
¢ anthrophobia See phobia (table).
+ anthophyte hypothesis Sce hypoth-
esis: angiosperm-origin hypotheses: antho-
phyte hypothesis.
¢ anthropic adj. Referring to Humans’ in-
fluence on something (Lincoln et al. 1985).
eusynanthropic adj. Referring to an
organism that lives on, or in, human habi-
tations (Lincoln et al. 1985).

exanthropic adj. Referring to an organ-
ism that lives far from human habitations
(Lincoln et al. 1985).

synanthropic adj. Referring to an or-
ganism that lives close to human habita-
tions (Lincoln et al. 1985).

+ anthropocentricity 7.

1. A person’s regarding Humans as a cen-
tral fact or aim of the universe, or other
system, to which all surrounding facts
have reference (Oxford English Dictio-
nary 1972, entries from 1863; Michaelis
1963).

2. A person’s comparing something else
with Humans (Michaelis 1963).

3. A person’s interpreting the activities of
other organisms with respect to human
values (Lincoln et al. 1985).

adj. anthropocentric

¢f. zoocentric

¢ anthropochore See -chore: anthropo-
chore.
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¢ anthropochorous See -chorous: anthro-
pochorous.

+ anthropogenesis See -genesis: anthro-
pogenesis.

¢ anthropogenic See -genic: anthropo-
genic.

¢ anthropology See study of: anthropol-
ogy.

¢ anthropomorphism See -morphism:
anthropomorphism.

+ anthropophagite See cannibal.

¢ anthropophile See !-phile: anthropo-
phile.

¢ anthropophily #. A insect’s biting a
Human or sucking his blood (Lincoln et al.
1985).
¢f. '-phile: androphile

¢ anti- prefix
1. Against; opposed to (Michaelis 1963).
2. Opposite to; reverse (Michaelis 1963).
3. Rivaling; spurious (Michaelis 1963).

4. Inmedicine, counteracting, curative, neu-
tralizing. Usually “ant-” before words
beginning with a vowel; sometimes “anth-
” before the aspirate in words of Greek
formation or analogy (Michaelis 1963).

[Greek anti, against]

¢ antiaphrodisiac See chemical-releasing
stimulus: semiochemical: pheromone: aph-
rodisiac: antiaphrodisiac.

+ anticipatoryadjustment 7.Ananimal’s
response to some aspect of its environment
or to its biological clock that predisposes it
to climatic changes (McFarland 1985, 288).
¢f. *adaptation: 'physiological adaptation:
acclimation; *physiological adaptation (com-
ment)

+ anticipatory visual illusion Sce illu-
sion: anticipatory visual illusion.

¢ anticryptic See cryptic: anticryptic.

¢ antidisplay See display: antidisplay.

+ antidiuretic hormone See hormone:
antidiuretic hormone.

¢ antigenicity #n. Exhibition of sexual di-
morphism (Lincoln et al. 1985).

¢ antigeny See morphism: dimorphism.

¢ antihormone See hormone: antihormone.

¢ antimone See chemical-releasing stimu-
lus: semiochemical: allelochemic: antimone.

¢ antimonotony principle See prin-
ciple: antimonotony principle.

¢ antimorph See gene: antimorph.

¢ anting n.

1. Abird’s “bathing” in ant nests or swarms,
dressing its plumage with crushed ants,
placing ants among its feathers, and all
apparent substitutes for these actions
(Stresemann 1935 in McAtee 1938, 98).
Note: McAtee (1938, 98) suggests that “all
apparent substitutes for these actions”
should be omitted from this definition.

An early report of anting is by Frazar
(1876 in McAtee 1938, 102).

2. In many bird species, including Scarlet
Tanagers and Starlings: an individual’s
seizing one or more ants and placing it in
its feathers under its wing or elsewhere;
crushing the ant with its bill and rubbing
its juices on its feathers; dusting itself in
an ant hill; or a combination of these
activities (Groskin 1945, 55; 1950, 201).

¢f. pharmacognosy: zoopharmacognosy

Comments: Groskin (1950) lists many of the

bird and ant species that are involved in

anting. Hypotheses for the function of an-
ting include: Anting disinfects a bird with
ant exudates that contain acid, the exudates
help to rid ectoparasites, and irritants in the
exudate produce an “exquisite sensation”

on the bird’s skin (Groskin 1943, 1950;

Immelmann and Beer 1989, 17). Over 200

bird species show anting, but its function is

still largely a mystery and a source of
controversy. Some birds might ant to pre-
pare ants as food by causing them to
discharge their formic acid before they are
ingested. Some birds also rub fruit peels,
flowers, mothballs, and other items, many
of which have antiparasitic properties, on

their feathers (Clayton and Wolfe 1993).

+ antipathetic symbiosis See symbio-
sis: antipathetic symbiosis.

s antiphonal singing, antiphonal
song See animal sounds: song: antiphonal
song.

¢ antipredator aggression See aggres-
sion: antipredator aggression.

¢ antisocial factor 7.“Any selection pres-
sure that tends to inhibit or reverse social
evolution” (Wilson 1975, 579).

+ antithesis, principle of See principle:
principle of antithesis.

¢ anxiety n.

1. A person’s uneasiness, or trouble of mind,
about some uncertain event; solicitude;
concern (Oxford English Dictionary1972,
entries from 1525).
¢f. fear

2. Pathological, a person’s condition of agi-
tation and depression with a sensation of
tightness and distress in his precordal
region (Oxford English Dictionary 1972,
entries from 1661).

3. A person’s strained or solicitous desire
(Oxford English Dictionary 1972 entries
from 1769).

4. A person’s diffuse state of tension
“...which magnifies and even causes the
illusion of an outer danger, without point-
ing to appropriate avenues of defense or
mastery” (Erickson 1950 in DeGrazia and
Rowan, personal communication).



35
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syn. fear (used by some authors)
¢f. fear, suffering
Comment: Behavior and physiological
changes in nonhuman animals suggest that
they are anxious (Gray 1982 in DeGrazia
and Rowan, personal communication).

¢ apandry 7. An organism’s lacking, or
having nonfunctional, male reproductive
organs (Lincoln et al. 1985).
adj. apandrous

¢ apeirophobia See phobia (table).

¢ aphagia See -phagia: aphagia.

¢ aphanic species See Zspecies: sibling
species.

¢ aphatetic coloration See coloration:
aphatetic coloration.

¢ aphidicole See -cole: aphidicole.

¢ aphidivore See -vore: aphidivore.

¢ aphotometric adj. Referring to organ-
isms, or structures, not affected by light
(Lincoln et al. 1985).

¢ aphototaxis See taxis: phototaxis: apho-
totaxis.

¢ aphrodisiac 7.Forexample, in Humans:
a drug, food, etc. that arouses, or increases,
sexual desire or potency (Michaelis 1963).
See chemical-releasing stimulus: semio-
chemical: pheromone: aphrodisiac.

¢ antilogy See contranym.

¢ aphydrotaxis See taxis: hydrotaxis: aphy-
drotaxis.

+ aphyletic trogloxene Sece -xene: tro-
gloxene: aphyletic trogloxene.

¢ apiculture See study of: apiculture.

¢ apidology See study of: mellitology.

¢ aping See learning: social-imitative learn-
ing.

¢ apiophobia See phobia (table).

¢ apiphobia See phobia (table).

¢ apivore See -vore: apivore.

¢ aplanogamete See gamete: aplanoga-
mete.

¢ apneumone Sece chemical-releasing
stimulus: apneumone.

¢ Appalachian Trail See place: Appala-
chian Trail.

¢ apparent competition See competi-
tion: apparent competition.

¢ apo- prefix Off; from; away (Michaelis
1963). Also, ap- before vowels; aph- before
an aspirate.
[Greek apo, from, off]

¢ apocrine sweat gland See gland: apo-
crine sweat gland.

¢ apoendemic See 'endemic: apoen-
demic.

¢ apogamy See -gamy: apogamy.

¢ apolegamy See -gamy: apolegamy.

¢ apomict adj. Referring to apomixis, g.v.

¢ apomixis See reproduction: partheno-
genetic reproduction.

¢ apomorph, apomorphy See morph:
apomorph.

¢ apomorphic See-morphic: apomorphic.

¢ apoptosis See death: apoptosis.

+ aposematic behavior, aposematism
See behavior: aposematic behavior.

+ aposematic coloration See coloration:
aposematic coloration.

¢ aposematic stridulation See animal
sounds: stridulation.

¢ apostatic selection Sece selection:
apostatic selection.

¢ aposymbiotic adj. Referring to a nor-
mally symbiotic organism that has been
deprived experimentally of its partner (Lin-
coln et al. 1985).
syn. symbiont-free
¢f. symbiosis

¢ apothermotaxis See taxis: apothermo-
taxis.

¢ apotreptic behavior See behavior:
threat behavior.

+ appeasement, appeasement behav-
ior See behavior: appeasement behavior.

+ appeasement display See display: ap-
peasement display.

¢ appeasementgland See gland: appease-
ment gland.

¢ appeasement substance See sub-
stance: appeasement substance.

¢ appeasingsignal Seebehavior: appease-
ment.

¢ appetitive behavior See behavior:
appetitive behavior.

¢ applied ethology See study of: *ethol-
ogy: applied ethology.

¢ applied mathematics See study of:
mathematics: applied mathematics.

¢ applied physics See study of: physics:
applied physics.

+ applied psychology Sce study of: psy-
chology: applied psychology.

¢ appraisor n. A component of a signal
that allows a responder to react more to one
object (or signaler) than to another (Marler
1961 in Wilson 1975, 217).
Comment: Marler’s classification of signal
components includes “appraisor,” “desig-
nator,” “identifior,” and “prescriptor,” q.v.
(Marler 1961 in Wilson 1975, 217).

¢+ apprehending error See error: ob-
server error.

s approach-approach conflict See
*conflict: approach-approach conflict.

¢ approach-avoidance conflict See
*conflict: approach-avoidance conflict.

¢ approach-withdrawal theory See
theory: approach-withdrawal theory.

¢ approximation conditioning See
learning: conditioned learning: approxima-
tion conditioning.
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¢ aptosochromatosis 7. In some bird
species: color change without molting (Lin-
coln et al. 1985).

¢ apyrene sperm See gamete: sperm:
apyrene sperm.

¢ Aqua-lung, aqualung See self-con-
tained underwater breathing apparatus.

¢ aquatic respiration See breathing: wa-
ter breathing.

¢ aquatic-surface respiration See res-
piration: aquatic-surface respiration.

¢ aquaticole See -cole: aquaticole.

¢ aquatosere See *succession: aquatosere.

¢ aquiherbosa See *community: aquiher-
bosa.

¢ arachneophobia Sece phobia (table).

¢ arachnophobia See phobia (table).

¢ Arber’s law See law: Arber’s law.

¢ arboreal adj. Referring to an organism’s
living in trees; “adapted for life in trees”
(Lincoln et al. 1985).

¢ arboricole See -cole: arboricole.

¢ arbovirus See virus: arbovirus.

¢ arbusticole See -cole: arbusticole.

¢ archegenesis See -genesis: abiogen-
esis.

¢ archetype, archtype See -type, type:
archetype.

+ archigenesis, archigony See-genesis:
archegenesis.

¢ arching See display: wing display: arch-
ing.

¢ ardium See *community: ardium.

¢ area effect Sece effect: area effect.

¢ area-species curve See curve: species-
area curve.

¢ arena, arena display See lek.

¢ arenicole See -cole: arenicole.

¢ argillicole See -cole: argillicole.

¢ argillophile See '-phile: argillophile.

¢ argotaxis See taxis: argotaxis.

¢ argument from design #. Attributing
the creation of an organism’s complex char-
acter (e.g., behavioral pattern) to a designer
(God, according to Paley 1802, or natural
selection, according to Darwinists) because
it seems ideally suited for the function in
question (D.M. Lambert, personal commu-
nication).
¢f. teleology
Comments: To structuralists, the designer is
the laws of form and generative mecha-
nisms (D.M. Lambert, personal communi-
cation). Another view is that the argument
from design is strictly a creationist concept
and the core of creationist polemics (C.K.
Starr, personal communication).

¢ aristogenesis 7. One of the autogenetic
theories, g.v.(Osborn 1934; Simpson 1953).
syn. orthogenesis (Lincoln et al. 1985)
¢f. -genesis

¢ aristogenic See -genic: aristogenic.
¢ Aristotelian, Aristotelean 7.

1. An adherent of Aristotle’s teachings; one
who tends to be empirical, or scientific, in
his method rather than speculative or
metaphysical (Oxford English Dictionary
1972, entries from 1607; Michaelis 1963).

2. A maligning term used for botanists in
the 18th century that implied that they
used a deductive approach and a blind
reliance on tradition and authority (Mayr
1982, 165).

¢ Aristotelian mimicry See mimicry: Ar-
istotelian mimicry.

¢ Aristotle’s theory of inheritance See
eidos.

+ arithmetic average, arithmetic mean

See mean.

¢ arithmetic mimicry See mimicry: arith-
metic mimicry.

¢ ARM See mechanism: releasing mechanism.

¢ arms race See ‘race: arms race.

¢ aromorphosis See %evolution: aromor-
phosis.

¢ arousal n.

1. A person’s stirring up another person
from sleep or inactivity (Oxford English
Dictionary 1972, entries from 1593).

2. A person’s awakening himself from sleep
(Oxford English Dictionary 1972, entry
from 1822).

3. An individual animal’s general state of
excitability oractivation (Immelmann and
Beer 1989, 20).

syn. drive (sometimes)

¢f. drive

Comment: Specific examples of arousal in-

clude: an animal’s transition from sleep to

wakefulness; its level of responsiveness, as
indicated by stimulus intensity necessary to
elicit its reaction; its activation level, as indi-

cated by its kind of exhibited behavior (e.g.,

relaxed grooming, frantic fleeing, etc.); its

physiological indicators, such as heat rate and
skin conductances, as measured in lie-detec-
tor tests; and its attentiveness to sensory

stimuli dmmelmann and Beer 1989, 20).

¢ arquetype Sce -type: archetype.

¢ arrestant Sece chemical-releasing stimu-
lus: arrestant.

¢ arrested evolution See %evolution: ar-
rested evolution.

¢ arrhenogenic See-genic: arrhenogenic.

s arrhenotoky See parthenogenesis:
arrhenotoky.

¢ arrhythmic adj. Displaying no diurnal
periodicity.

syn. nonrhythmic

¢f. thythm

¢ arrow greeting See greeting: arrow greet-
ing.
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Arrow’s impossibility theorem

¢ Arrow’s impossibility theorem .
Optimum socioeconomic systems can never
be perfect (Arrow in Wilson 1975, 575).

+ Artenkreis, Artenkreise See *species:
superspecies.

¢ arthrogenous evolution See 2evolu-
tion: arthrogenous evolution.

¢ Arthropods of La Selva (ALAS) #.An
effort to inventory all of the arthropods of
the La Selva Biological Station, Costa Rica
(Yoon 1995, C4).

¢ artificial chromosome See vector: ar-
tificial chromosome.

¢+ artificial intelligence See intelligence:
artificial intelligence.

¢ artificial parthenogenesis See par-
thenogenesis: artificial parthenogenesis.

¢ artificial selection See selection: artifi-
cial selection.

¢ AS Sce sleep: stage-1 sleep.

¢ ascaphus reflex See thanatosis.

¢ Aschoff’s rule See rule: Aschoff’s rule.

¢ asexual See sexual: asexual.

¢ asexual meiotic parthenogenesis
See parthenogenesis: asexual meiotic par-
thenogenesis.

¢ asexual reproduction See partheno-
genesis: asexual reproduction.

¢ aspect n. The mean direction that a slop-
ing land area (e.g., a watershed) faces
(inferred from Edwards 1995, 7).

¢ ASR See respiration: aquatic-surface res-
piration.

¢ assembly 7. One or more member’s call-
ing together other members of its society
for any general communal activity (Wilson
1975, 211, 415, 579).
¢f. Mrecruitment

¢ assessment signal See signal: assess-
ment signal.

¢ associate See helper.

¢ association 7. An animal’s forming a
learned connection between a stimulus and
a response or between two stimuli (Immel-
mann and Beer 1989, 21).

See “group: association.
¢f. learning: associative learning

¢ association element See ’species: as-
sociation element.

¢ associationism 7. The view that organ-
isms do not have any freedom of will, and
behavior cannot necessarily be accounted
for in physical or physiological terms
(McFarland 1985, 362).
¢f. instinct, materialism, rationalism, tabula
rasa
Comment: The empiricists John Locke (1700)
and David Hume (1739) held the view that
human behavior develops entirely through
experience, according to laws of association
(McFarland 1985, 362).

¢ associative learning See learning: as-
sociative learning.

¢ assortative mating See mating: assor-
tative mating.

¢ assortative mating by size Sce mat-
ing: assortative mating: assortative mating
by size.

¢ assortative pair formation See mat-
ing: assortative mating.

¢ asteroid 7. A small rocky object in our

Solar System (Mitton 1993).

Comments: Asteroids may have formed 4.6

billion years ago when our Solar System

formed, and they might be parent bodies of
meteorites (Mitton 1993). Astronomers clas-
sify them based on their reflected spectra.

¢ astraphobia See phobia (table).

¢ astrophobia See phobia (table).

¢ asymmetric game See game: asymmet-
ric game.

¢ asymptotic species-accumulation
curve See curve: species-accumulation
curve: asymptotic species-accumulation curve.

+ asynethogametism See synethogame-
tism: asynethogametism.

¢ atavism 7.

1. A person’s resembling his grandparents,
or more remote ancestors, rather than
parents (Oxford English Dictionary 1972,
entry from 1833).

2. The sporadic occurrence of individuals of
a species with characteristics of phyloge-
netically ancestral forms; e.g., a second or
third hoof on the leg of a perissodactyl, a
second pair of wings on a true fly (Diptera),
or display of behaviors of ancestral spe-
cies in species hybrids of some ducks and
some parrots (Oxford English Dictionary
1972, entry from 1872; Immelmann and
Beer 1989, 22).

3. The reappearance of a characteristic in
an organism after several generations of
absence, usually caused by the chance
recombination of genes (American Heri-
tage Dictionary 1992 in Hrdy 1996, 851).

See gene conversion.

syn. reversion (Lincoln et al. 1985)

¢f. *evolution: regressive evolution; -gen-

esis: biogenesis; relict; speciation: saltational

speciation

¢ atokous adj. Without offspring; nonre-
productive; vegetative (Lincoln et al. 1985).
¢f. -otoky

¢ atomistic mechanist See mechanist:
atomistic mechanist.

¢ atrophic See -trophic: atrophic.

¢ attachment 7.

1. The fact, or condition, of a person’s being
attached to another person by sympathy;
“affection, devotion, fidelity” (Oxford En-
glish Dictionary 1972, entries from 1704).
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2. Relationships between one person and
another perceived as stronger, or wiser,
than himself, irrespective of their age
[coined by Bowlby 1958, 1969 in Ainsworth
and Bell 1970, 50; Hinde 1982, 267].

3. An affectional tie that one animal forms

between itself and another specific one
which binds them together in space and
endures over time (Ainsworth and Bell
1970, 50).
Notes: The behavioral hallmark of attach-
ment is seeking to gain and to maintain a
certain degree of proximity to the object
of attachment, which ranges from close
physical contact under some circum-
stances to interaction or communication
across some distance under other circum-
stances (Ainsworth and Bell 1970, 50). An
attachment relationship “is developed and
mediated through an organized hierar-
chical behavioral system, the attachment
system, which encompasses infant at-
tachment behaviors and maternal behav-
jors, both designed to promote mother-
infant proximity” (Mann 1991, 1).

4. An aspect of the enduring relationship
between a human infant and its attach-
ment figure (Hinde 1982, 228).

5. “A tie between an animal and some
place, object, or social companion;” e.g.,
a retreat, a nest site, a breeding territory,
a specific habitat used seasonally (Im-
melmann and Beer 1989, 22).

¢f. behavior: attachment behavior; learn-

ing: imprinting: place imprinting

mother-infant attachment 7. In mam-
mals, most markedly in primates: an espe-
cially strong bond between a mother and her
young (Immelmann and Beer 1989, 190).
¢f. affiliation

¢ attachmentbehavior Seebehavior: at-

tachment behavior.

¢ attachment-behavior system See

Isystem: attachment-behavior system.

¢ attack behavior See behavior: attack

behavior.
+ attack-cone avoidance See behavior:
inspection behavior: attack-cone avoidance.

¢ attend v.7. “To give any response whatso-
ever to a stimulus [this term defines what is
probably the broadest possible class of
behavior]” (Verplanck 1957).

¢ attendant 7. A bird that takes care of
young in a nest, including the young’s
parents and helpers (Dow 1980 in Brown
1987, 297).

+ attendant species See Zspecies: atten-

dant species.

¢ attention .

1. A person’sact, or state, of heeding, direct-
ing his mind toward, or regarding some-

thing (Oxford English Dictionary 1972,
entries from 1374).

2. An individual animal’s “reification, as fac-
ulty or process, of attending” (Verplanck
1957).

3. An individual animal’s directing its inter-
est, or concern, toward a particular object
at a particular moment (Storz 1973, 29;
Immelmann and Beer 1989, 22-23).

selective attention n. Usually, an

organism’s limiting its responsiveness such
that some stimuli control its behavior over
a considerable period and do so to the
exclusion of other stimuli that simulta-
neously impinge on it (Hinde 1970, 125).

¢ attention structure 7.

1. A conceptualization of individual social
tields, g.v., as they relate to a whole
society (Chance 1967, Chance and Jolly
1970 in Wilson 1975, 517).

2. The directions of regard among animals
in a group in relation to their social
statuses and spatial positions (Immel-
mann and Beer 1989, 23).

¢f. *society: acentric society, centripetal

society

¢ attractant See chemical-releasing stimu-
lus: attractant.

+ attractivity, female attractivity 7.
1. A female’s stimulus value in evoking a

male’s sexual responses (Beach 1976 in
Dewsbury 1978, 237).

2. The full range of stimuli (behavioral as
well as nonbehavioral) produced by a
female, from those that attract males
from a distance to those that promote
ejaculation (Hinde 1982, 155).

¢f. proceptivity, receptivity

¢ aucuparious adj. “Attractive to birds”
(Lincoln et al. 1985).

+ audience-effected social facilitation
See *facilitation: social facilitation: audience-
effected social facilitation.

¢ audiogenic See -genic: audiogenic.

¢ audition See modality: audition.

¢ aufwuchs See *community: periphyton.

+ August-Krogh principle See principle:
August-Krogh principle.

¢ aunt, auntie n.

1. The sister of a person’s father or mother
(Oxford English Dictionary 1972, entries
from 1297).

2. Awoman who does benevolent, practical
things for her acquaintances (Oxford En-
glish Dictionary 1972, entries from 1861).

3. A nonreproducing female Eider Duck
that joins another female with her brood
(Darling 1938, 5).

4. In Rhesus Monkeys: a female, other than
an infant’s mother, that helps to care for
the infant (Rowell et al. 1964).
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aunt/auntie

5. In some primate species and Elephants:
any female that assists a parent in caring
for conspecific young (Wilson 1975, 125,
349, 491, 579).

See mother: play mother.

¢f. parent: alloparent; uncle

s aural adj. Referring to hearing or ears

(Lincoln et al. 1985).

¢ Aurignacian Tool Industry See tool
industry: Aurignacian Tool Industry.

¢ AuBendienst 7. In social insects: an
individual’s work outside of her nest (Wil-

son 1975, 412).

¢f. Innendienst

[German auySen, outside; dienst, duty]

¢ autallogamy See -gamy: autoallogamy.

¢ autapomorph See character: apomorph:
autapomorph; -morph: autapomorph.

+ autarkeansociety SeeZsociety: autarkean
society.

¢ autecology See study of: ecology: aute-
cology.

¢ author n.

1. “The original writer of a book, treatise,
etc.” (Michaelis 1963).

2. “One who makes literary composition his
profession” (Michaelis 1963).

3. The name of a person who is responsible
both for the name of a taxon and for its
diagnostic description (Mayr 1969, 317,
363, who discusses exceptions to this
kind of authorship).

4. A person who created a work, scientific
name, nomenclatural act, or a nominal
taxon (Lincoln et al. 1985).

5. A person who contributes to research that
is reported in a scientific paper (Higley
and Stanley-Samuelson 1993, 74).

Note: Higley and Stanley-Samuelson
(1993, 75) discuss trading authorship,
authorship as a payoff for resources,
coerced authorship, adding a luminary
to the author list to enhance chances of
publication, and using an authorship to
buy a competing group out of a research
area. They conclude that “authorship is
an exercise in interpretation, reflection,
creativity, written artistry, and, perhaps
most importantly, responsibility” (p. 75).

[Anglo-French autour, Old French, autor<

Latin auctor, originator, producer < augere,

to increase]

¢ autism 7.

1. A person’s “tendency toward day-dream-
ing or introspection in which external
reality is unduly modified by wishful
thinking” (Michaelis 1963).

Note: This definition is not widely used today.

2. A child’s active withdrawal from relation-
ships with other people, such as occurs in
schizophrenia (Clayman 1989, 145).

Note: This definition is not widely used
today (Clayman 1989, 145).

3. A child’s condition that involves failure to

form relationships with other people and
other traits (Clayman 1989, 145).
Notes: Autism is evident before the age of
30 months and is usually apparent within
a person’s first year of life (Clayman 1989,
145). Many autism symptoms appear
throughout much of a person’s life. These
symptoms include avoiding eye-to-eye con-
tact; becoming attached to unusual objects
or collections; being aloof from parents
and others; being hyperactive; being hy-
persensitive to touch; being indifferent to
feelings of others and to social conven-
tions; being obsessed with one particular
topic or idea; delaying speaking as a
toddler; developing rituals in play; dis-
playing sudden screaming fits; echoing
spoken words; extremely resisting change
of any kind; failing to form relationships
with other Humans; flicking or twiddling
fingers for hours on end; having a height-
ened power of concentration; having a
heightened visual perception; having an
isolated special skill such as drawing, rote
memory, or musical ability; having a
normal appearance and muscular coordi-
nation; making up words; preferring to
play alone; self-injuring oneself; showing
difficulty in learning manual tasks; show-
ing unusual fears; resisting being cuddled
with screaming to be put down when
picked up, even if one is hurt or tired,;
responding to sounds inappropriately;
rocking; using immature, unimaginative
speech; and walking on tiptoes. Some
victims of autism are unable to speak or
function in usual ways (Raver 1997, C1).
Temple Grandin, an animal behaviorist,
uses her autism-affected perceptions in
designing livestock facilities and making
livestock slaughter less traumatic for the
animals (Raver 1997, C1).

4. A person’s being shut off to varying
extents from social contact with other
people and showing symptoms such as
persistent stereotyped movements and
reduction of sensory responsiveness (Im-
melmann and Beer 1989, 23).

Note: Captive animals sometimes display
behavior similar to autism (Immelmann
and Beer 1989, 23).

¢ auto- combining form

1. Arising from some process, or action,
within an object; not induced by any
stimulus from without (Michaelis 1963).

2. Acting, acted, or directed upon the self.

Before vowels as aut- (Michaelis 1963).

[Greek autos, self]
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¢ autoallogamy See -gamy: autoallogamy.

¢ autobiology See study of: biology:
idiobiology.

¢ autobiosphere See -sphere: biosphere:
eubiosphere: autobiosphere.

¢ autocatalysis 7. Any process whose rate

is increased by its own products (Wilson
1975, 567, 579).
Comment: Thus, autocatalytic reactions, fed
by positive feedback, tend to accelerate until
their ingredients are exhausted or some
external constraint is imposed (Wilson 1975,
567, 579).

¢ autocatalysis model See ‘model: auto-
catalysis model.

¢ autochore See -chore: autochore.

+ autochthonous adj. Referringtoa group,
or species, that is native, or aboriginal, to a
particular geographic area; contrasted with
a group, or species, considered to have
immigrated from outside the area (Tillyard
1926, etc. in Frank and McCoy 1990, 2).
syn. indigenous, native (Frank and McCoy
1990, 4)
¢f. adventive, *endemic, immigrant, indig-
enous, introduced, precinctive

+ autochthonous behavior, autochtho-
nous activity See behavior: autochtho-
nous behavior.

¢ autochthonous drive See drive: au-
tochthonous drive.

+ autocoprophagous, autocoprophagy,
autocoprophagous See -phagy: autoco-
prophagy.

¢ autodeme See deme: autodeme.

¢ autodiploidy See -ploidy: autodiploidy.

¢ autoecology See study of: ecology: au-
tecology.

¢ autogamy See -mixis: automixis

¢ autogenesis See -genesis: abiogenesis.

+ autogenetic theories Sece ‘theory: au-
togenetic theories.

¢ autogenous Sce -genous: autogenous.

¢ autogeny Sece -genesis: autogenesis.

¢ autogony See -genous: autogenous.

¢ autogrooming See grooming: auto-
grooming.

¢ autohyperparasitism See parasitism:
hyperparasitism: intraspecific tertiary hy-
perparasitism.

¢ autoinstruction Sce learning: pro-
grammed learning.

¢ automarking See behavior: marking be-
havior.

+ automated teaching See learning: pro-
grammed learning.

¢ automatic ovulator See ovulator: spon-
taneous ovulator.

+ automaticselection See selection (table).

+ automictic parthenogenesis See par-
thenogenesis.

¢ automimicry See mimicry: automimicry.

¢ automixis See -mixis: automixis.

¢ autonomic nervous system See ’sys-
tem: nervous system: autonomic nervous
system.

¢ autonomic temperature regulation
See temperature regulation: autonomic tem-
perature regulation.

¢ autonomous behavior See behavior:
autonomous spontaneous behavior.

¢ autonomy See need: autonomy.

¢ autoparasitism See parasitism: auto-
parasitism.

+ autoparthenogenesis See partheno-
genesis: autoparthenogenesis.

¢ autophage See -phage: autophage.

+ autophagous, autophagy See-phagy:
autophagy.

¢ autophile See '-phile: autophile.

¢ autophobia See phobia (table).

¢ autoploidy See -ploidy: autoploidy.

¢ autopoiesis 7. A cell’s, or organism’s,
metabolic self-maintenance with the use of
carbon and energy sources (Margulis et al.
1985, 69).
adj. autopoietic
Comment: “Autopoiesis” is characteristic of all
cells but not of viruses or plasmids (Varela
and Maturana 1974 in Margulis et al. 1985, 69).

+ autopolyploidy See -ploidy: autopoly-
ploidy.

¢ autoradiograph Sece graph: autoradio-
graph.

¢ autoselection See selection: autoselec-
tion.

¢ autosex v.l. A person’s using sex-linked
morphological characters to identify the
sex of an immature organism before the
development of adult sexual dimorphism
(Lincoln et al. 1985).

¢ autoshaping See shaping: autoshaping.

¢ autosome See chromosome: autosome.

¢ autotherm See -therm: autotherm.

¢ autothysis See behavior: defensive be-
havior: autothysis.

¢ autotilly See autotomy.

¢ autotomy 7. An animal’s, or colony’s,
shedding part of its whole; e.g., papillae of
Nudibranch Molluscs; legs of Daddylonglegs,
Crabs, and Spiders; arms of Starfish; tails of
some lizard and snake species, and zooids
of colonial organisms (Fabre 1928, etc. in
Formanowicz 1990, 400, who lists review
articles on autotomy in some taxa; Matthews
and Matthews 1978, 341).
syn. autotilly (Lincoln et al. 1985), autoto-
mization (Halliday and Adler 1986, 89)
v.t. automize
Comments: In some crab species, individu-
als autotomize a particular leg if it is pulled
by the individual itself or an outside force;



41

autotomy

in other species, an autotomizer muscle can
shed a leg without its being pulled (Barnes

1974, 615).

[auto + Greek tome, a cutting < temmnein, to
cut]

¢ autotroph See -troph-: autotroph.

¢ autozygous Sce -zygous: autozygous.

¢ autumn song See animal sounds: song:
subsong.

¢ autumnal equinox See equinox: au-
tumnal equinox.

+ auxesis 7. Growth, sometimes used in a
restricted sense to refer to the special case
of “isauxesis” (Lincoln et al. 1985). See
auxesis: heterauxesis: isauxesis; growth.
heterauxesis .

1. The differential growth of body parts (x
and »), expressed by the equation y =
bx“, where a and b are fitted constants
(Huxley 1932 in Futuyma 1986, 413).
Note: Heterauxesis is important in the
differentiation of castes of the social
insects, especially ants (Wilson 1975,
578). “Large ants (but small humans)
tend to have relatively large heads; the
head grows at a different rate from the
body as a whole” (Dawkins 1982, 283).
syn. allometry, canalization (some-
times), developmental canalization
(sometimes), differential relative
growth, heterogony (sometimes)

2. Change of shape, or proportion, with
increase in size (Lincoln et al. 1985).
syn. allometry, heterogony

» allomorphosis #. Individual, popu-
lation, specific, or phylogenetic heterau-
xesis (Lincoln et al. 1985).

» bradyauxesis 7. Heterauxesis in
which a, from the equation y= bx, is less
than unity so that a given structure is
relatively smaller in large individuals
than in small ones (Lincoln et al. 1985).

» isauxesis, isometric growth, isom-
etry, auxesis 7. Heterauxesisin which
a, from the equation y = bx“, equals
unity and in which no change in shape
occurs with increasing size (Lincoln et al.
1985).

» monophasic allometry . “Poly-

morphism in which the allometric re-
gression line has a single slope” (Wilson
1975, 589).
Comment: In ants, “monophasic allom-
etry” also implies that the relation of
some of the body parts measured is
nonisometric (Wilson 1975, 589).

» tachyauxesis 7.Heterauxesisin which
a, from the equation y = bx*, is greater
than unity so that a given structure is
relatively larger in large individuals than
in small ones (Lincoln et al. 1985).

¢ auxiliary #. In social insects, especially
in Bees, Wasps, and Ants: a female that
associates with other females of the same
generation and becomes a worker (Wilson
1975, 579).

See helper.

¢f. caste: worker

[Latin auxiliarius< auxilium, help < augere,
to increase]

¢ auxiliary character See character: aux-
iliary character.

¢ auxin See hormone: auxin.

¢ auxins See hormone: auxins

¢ average See mean.

+ aversion-induced aggression Seeag-
gression: aversion-induced aggression.

¢ avian Davian behavior See behavior:
Davian behavior: avian Davian behavior.

¢ aviary See ’group: aviary.

¢ Avida 7. A flexible computer platform for
research on artificial organisms (Adami 1998
in Lenski et al. 1999, 661; http://www.
krl.caltech.edu/avida/).

¢ avifauna See fauna: avifauna.

¢ aviphobia See phobia (table).

+ avoidance, gradient of 7. An animal’s
strength is inversely proportional to the
animal’s distance from its goal box; its strength
is measured as the animal’s running, or pull-
ing, away from its goal box and is shown
when an investigator places the animal in a
series of positions in a runway after the animal
has been repeatedly presented with a strongly
aversive stimulus (e.g., intense electric shock)
in the goal box (Verplanck 1957).

¢ avoidance-avoidance conflict See
*conflict: avoidance-avoidance conflict.

+ avoidance conditioning, avoidance
learning See learning: avoidance condi-
tioning.

¢ avoidancelearning Seelearning: avoid-
ance learning.

¢ avoiding reaction See kinesis: klino-
kinesis.

¢ award n.Abadge, citation, medal, money,
etc. that a person receives by winning a
contest or passing an examination (Michae-
lis 1963).

Comment: Below, 1 define some of the

many prizes given for promise, work, or

both in science and related fields.

Lasker Medical Research Awards pl.
n. Awards, established by Albert and Mary
Woodard Lasker in 1945, made to physi-
cians, public servants, and scientists whose
accomplishments have made major ad-
vances in the understanding, diagnosis,
prevention, treatment, and even cure of
many of the great crippling and killing
diseases (www. laskerfoundation.org/intro,
2000).
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syn. America’s Nobels (www.laskerfoun
dation.org/intro, 2000)

Comments: The Laskers sought to raise
public awareness of the value of biomedi-
cal research to a healthy society (www.
laskerfoundation.org/intro, 2000). An award
recipient receives an honorarium, a citation
highlighting achievements, and an inscribed
statuette of the Winged Victory of
Samothrace, the Foundation’s symbol of
victory over disability, disease, and death.

Japan Prize n. A prize, first awarded in
1985, given to scientists and researchers
who have made original and outstanding
achievements in science and technology
(www. meshnpt.or.ip/jst/ prize).
Comments: The Japan Prize includes 50
million yen, a certificate, and a medal
(www. meshnpt.or.ip/jst/prize). Among
the biologists who have won this award
are Robert C. Gallo, Luc Mastagnier, Kary
B. Mullis, and Frank Sherwood Rowland.

MacArthurPrize n. A prize, firstawarded
in 1981 and given by the MacArthur Fel-
lows Program of the John D. and Catherine
T. MacArthur Foundation to exceptionally
creative individuals, regardless of of their
fields of endeavor (www. macfdn.org).
syn. genius grant, MacArthur-Foundation
“Genius” Award (Rimer 1996, B7)
Comments: The MacArthur Prize is an
unrestricted 5-year grant of up to $350,000,
which an individual winner may spend in
any way that he chooses (www. macfdn.
org). Biologists who have won this prize
include Eric L. Charnov, Philip James
DeVries, Jared M. Diamond, Paul R. Ehrlich,
Michael Ghiselin, Stephen Jay Gould,
Daniel H. Janzen, Richard E. Lenski, Jane
Lubchenco, Barbara McClintock, Nancy A.
Moran, George F. Oster, Roger S. Payne,
Naomi Pierce, Margie Profet, Peter H.
Raven, Alan Walker, Carl. R. Woese, and
Richard Walter Wrangham.

National Medal of Science 7. An

award, enacted by the U.S. Congress in
1959 and given to scientists and engineers
who have made a large impact on biology,
behavior or social science, engineering,
mathematics, or chemistry (www. asee.org/
hstmf/html/medals, 1998).
Comments: This medal is the highest honor
bestowed by the President of the U.S. to a
leading scientist. Biologists who have won
this prize include Seymour Benzer, Carl
Djerassi, Theodosius Dobzhansky, Tho-
mas Eisner, Harry F. Harlow, G. Evelyn
Hutchinson, Edwin H. Land, Ernst Mayr,
Barbara McClintock, Ruth Patrick, Linus
Pauling, Wendell L. Roelofs, James D.
Watson, and Edward O. Wilson.

NationalMedalof Technology 7. An
award, enacted by the U.S. Congress in
1980 and first awarded in 1985, whose
primary purpose is to recognize techno-
logical innovators who have made lasting
contributions to enhancing the U.S.’s com-
petitiveness and standard of living (www.
asee.org/hstmf/html/medals, 1998).
Comments: This award “highlights the na-
tional importance of fostering technologi-
cal innovation based upon solid science,
resulting in commercially successful prod-
ucts and services” (www. asee.org/hstmf/
html/medals, 1998). This medal is the high-
est honor bestowed by the President of the
U.S. to a leading innovator. The President
awards one annually “to individuals, teams,
or companies for accomplishments in the
innovation, development, commercializa-
tion, and management of technology, as
evidenced by the establishment of new or
significantly improved products, processes,
or services.” Awardees include William H.
Gates IIT and Edwin H. Land.

Nobel Prize n. A prize, first awarded in
1901, given for exceptional research in the
fields of chemistry, literature, peace, phys-
ics, and physiology or medicine by the
Nobel Foundation (www. nobel.se, 1998).
Comments: Karl von Frisch, Konrad Lorenz,
and Nikolass Tinbergen shared the Nobel
Prize in 1973 in Physiology or Medicine for
their discoveries concerning organization
and elicitation of individual and social
behavior. Other biologists who have won
this prize include Francis Harry Compton
Crick, Karl von Frisch, Walter Rudolf Hess,
Schack August Steenberg Krogh, Konrad
Lorenz, Barbara McClintock, Thomas Hunt
Morgan, Ivan Petrovitch Pavlov, Nikolass
Tinbergen, and James Dewey Watson
(www.almaz.com/nobel/medicine/, 2000).

Pulitzer Prize n. A prize, established by
Joseph Pulitzer and first awarded in 1917,
given for excellence in education, journal-
ism, or letters and drama or for a traveling
scholarship (www. pulitzer.org).
Comments: Joseph Pulitzer, a newspaper
publisher, established this prize in his will.
In letters, prizes were for a history of public
service by the press, American biographies,
American novels, books on U.S. history,
and original plays performed in New York
(www. pulitzer.org). He established an
overseer advisory board and willed it “power
in its discretion to suspend or to change any
subject or subjects, substituting, however,
others in their places, if in the judgment of
the board such suspension, changes, or
substitutions shall be conducive to the pub-
lic good or rendered advisable by public
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necessities, or by reason of change of
time.” The board later added music, non-
fiction books, photography, and poetry as
award subjects. In 1997, the board started
recognizing online journalism. In 1998,
the board began including American mu-
sic in addition to classical music. Biologists
who have won this prize include Jared
Diamond, Bert Holldobler, and Edward O.
Wilson.

Tyler Prize n. A premier award, estab-
lished by John and Alice Tyler in 1973, that
honors significant achievements in envi-
ronmental science and environmental pro-
tection (www. usc.edu/admin/provost/
tylerprize, 1998).

Comments: The prize is $200,000 and a
gold medallion (www.usc.edu/admin/pro-
vost/tylerprize, 1998). Biologists who have
won this prize include Herbert Bormann,
Anne and Paul Ehrlich, Thomas Eisner,
Charles Elton, Birute Galdikas, Jane
Goodall, G. Evelyn Hutchinson, Gene E.
Likens, Eugene P. Odum, Peter Raven,
George Schaller, and Edward O. Wilson.

¢ awareness 7.

1. A person’s being watchful, vigilant, cau-
tious (Oxford English Dictionary 1972,
entries from 1095).

Note: One can parsimoniously apply this
definition to nonhuman animals, as well.

2. A person’s being informed cognizant,
conscious, sensible (Oxford English Dic-
tionary 1972, entries from 1205); con-
sciousness, q.v.; cognizance (Michaelis
1963).

3. A person’s “whole set of interrelated
mental images of the flow of events; they
may be close at hand in time and space,
like a toothache, or enormously remote,
as in an astronomer’s concept of stellar
evolution” (Griffin 1976, 5).

4. A person’s “experiencing of interrelated
mental images” (Griffin 1981, 12, in
Burghardt 1985, 908).

5. A person’s behavior that “entails the ex-
periencing of thinking about something”
including some “evaluation or recogni-
tion of relationships between the objects
and events about which we are thinking”
(Griffin 1982, 4, in Burghardt 1985, 908).

6. An animal’s appearing to know some-
thing or responding to stimuli (Burghardt
1985, 908).

Note: “Awareness” is currently preferred
to the term “consciousness” (Burghardt
1985, 909).

syn. conscious awareness (Griffin 1981 in

Burghardt 1985, 908), consciousness

(Burghardt 1985, 905)

¢f. 3consciousness

Comment: Definitions and synonymies for
these terms are often confusing: awareness,
conscious awareness, consciousness, men-
tal experience, self-awareness, self-con-
sciousness, and true consciousness, ¢.v.
[Old English gewaer, watchfull
conscious awareness 7. Human be-
havior with five levels: proprioceptive body
awareness, awareness of situational con-
tingency, awareness of agency, awareness
of social agency, and linguistic self-con-

sciousness (Crook 1983).

Comments: “Proprioceptive body awareness”

is closed-loop systems’ monitoring the inter-

dependence of bodily processes involving a

continuous attention to inputs from many

sources (e.g., bodily positioning in aerobatic
flight or in echolocational pursuit of prey).

“Awareness of situational contingency” is an

awareness of the relations between bodily

positioning and environmental situations at
times of intense activity, possibly being
concomitant with movement and providing
an implicit reference to one’s position.

“Awareness of agency” is a continuous moni-

toring of body positions in time and space,

suggesting an implicit recognition of one’s
body as an agent in the tactical expression of

a foraging strategy. “Awareness of social

agency” is a continuous monitoring of the

relations between self and others in complex
mammalian societies, being highly likely in
the context of collaborative, manipulative,
or cheating behaviors. “Linguistic self-con-
sciousness” is one’s insight relating inner
feeling and agency in behavior, leading to
clear symbolization of self as an agent and
using pronouns in language. As language
develops, using metaphors in expressions of
knowledge means that consciousness be-
comes primarily concerned with meanings
and constrained by words.

self-awareness .

1. A person’s perception of himself as
distinct from other selves (Hubbard
1975 in Dawkins 1980, 24; Gallup 1979,
418); a person’s “capacity to think in
terms of one’s self-concept, focusing
attention, processing information, and
acting with regard to this concept”
(Harré and Lamb 1983).

2. An individual animal’s being aware of
its own existence, with self-recognition
as one criterion (Gallup 1975); an indi-
vidual animal’s being aware of itself as
different from all other entities (Bunge
1984, 186-187).

3. An individual animal’s “ability to ab-
stract and to form a conceptual frame-
work of its environment so that it can
perceive itself and its actions in relation
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to the environment” (e.g., in great apes)
(Universities Federation of Animal Wel-
fare workshop 1980 in Crook 1983, 11);
an animal’s ability to become the subject
of its own attention (Gallup 1982, 243).

¢f. awareness; awareness: COnscious aware-
ness; >consciousness: self-consciousness; self
Comments: Epstein et al. (1981) question
an animal’s using a mirror to examine parts
of its body as a test of self-awareness. They
report how Pigeons learn to use a mirror to
locate spots on their bodies that they can-
not see directly and how their behavior is
not likely to be due to self-awareness.

» objective self-awareness n. A
person’s evaluating himself and attempt-
ing to attain correctness and consistency
in his beliefs and behaviors (Wicklund
and Duval 1971); a person’s focusing on
himself as an object to be evaluated
(Liebling and Shaver 1973, 298).
Comment: This is very close to “self-
consciousness” in everyday usage and is
very similar to Wine’s concept of “self-
attention” (Liebling and Shaver 1973, 298).

»subjective self-awareness n. A
person’s focusing his attention outward,

being concerned with other persons, ob-
jects, and events and not being cognizant
of himself “as a distinct entity to be
compared against standards” (Liebling
and Shaver 1973, 298).

triadic awareness n. For example, in

the Rhesus Monkey: a focal animal’s taking

into account the interrelationships of two
conspecific individuals when it interacts
with each of these individuals; e.g., animal

A is likely to be friendly with B in the

presence of C if B and C are allies (de Waal

1989, 107).
¢ axenic See -xenic: axenic.
¢ axiom .

1. A self-evident or universally recognized
truth (Michaelis 1963).

2. An established principle or rule (Michae-
lis 1963).

3. A self-evident proposition of logic or
mathematics, accepted as true without
proof (Michaelis 1963).

¢f. doctrine, dogma, law, principle, rule,

theorem, ‘theory, truism

[Latin axioma, -atos < Greek axioma, a thing

thought worthy, a self-evident thing]

¢ azygote See zygote: azygote.
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B-chromosome

¢ B-chromosome See chromosome: B-
chromosome.

¢ b-rates See %evolution: horotely.

+ b selection See selection: b selection.

¢baa See animal sounds: baa.

+ Babinskireflex See reflex: Babinski reflex.

¢ baby coloration See coloration: baby
coloration.

¢ baby grunt See animal sounds: grunt:
baby grunt.

¢ babyschema 7. A combination of stimuli
(including a relatively large head, forehead
arch, and eyes found in young of some bird
and mammal species) that releases epimeletic
behavior of some primate species including
Humans (Lorenz 1943 in Heymer 1977, 97).

¢ baby-sitter See parent: alloparent.

¢ bachelorgroup See’group: bachelor group.

¢ back mutation See ‘mutation: back mu-
tation.

¢ backcross See cross: backcross.

¢ background genotype See -type, type:
genotype: background genotype.

¢ background imitation See camouflage.

¢+ background phenotype See -type:
phenotype: background phenotype.

¢ backward conditioning See learning:
conditioned learning (comments).

¢ Baconianinductivism See inductivism.

¢ bacterial pyrogen See pyrogen: bacte-
rial pyrogen.

¢ bacteriology See study of: bacteriology.

¢ bacteriophage, bacteriophagous
See -phage; -phage: bacteriophage.

¢ badge of status #. An animal’s features,
or appearance, that indicate its ability to
maintain control of a resource, such as a
territory; e.g., the area of black feathers
below the bill of a male Harris’ Sparrow or
the red epaulet of a Red-Winged Blackbird
[coined by Dawkins and Krebs 1978 in
Immelmann and Beer 1989, 26].
syn. badge (Hansen and Rohwer 1986, 69)

¢ Baer’s laws See law: von Baer’s laws.

¢ Bakerian mimicry See mimicry: Bakerian
mimicry.

+ Baker’s law See law: Baker’s law.

¢ balance of nature . The state of equi-
librium in nature that results from the con-
stant interaction between organisms and
their environments (Lincoln et al. 1985).

¢ balance-shift theory See ‘theory: bal-
ance-shift theory.

¢ balance theories See ‘theory: balance
theories.

¢ balanced genetic polymorphism
See -morphism: polymorphism: balanced
polymorphism.

¢ balanced hermaphrodite popula-
tion See 'population: balanced hermaph-
rodite population.

¢ balanced incomplete block See ex-
perimental design: incomplete block: bal-
anced incomplete block.

¢ balanced load See genetic load: segre-
gational load.

¢ balanced polymorphism See mor-
phism: polymorphism.

¢ balancing selection See selection
(table).

+ Baldwin-Waddington effect See ef-
fect: Baldwin-Waddington effect.

¢ ballistrophobia See phobia (table).

¢ ballooning 7. For example, in some spi-
der species, larvae of the Evergreen Bag-
worm Moth and Gypsy Moth: an individual’s
being carried through the air by a strand of
silk (a gossamer) that it produces (Haseman
1912; Borror et al. 1989, 112).
syn. parachuting (Borror et al. 1989, 112)
Comments: Populations disperse by bal-
looning. A population of the Gypsy Moth
can move up to many kilometers per year
by this mechanism.

¢band #.1n genetics, one of the many light
and dark patterns on chromosomes that
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results from certain artificial chemical treat-
ment of them; depending on the staining
technique used, one sees C, G, Q, R, or T
bands (Mayr 1982, 775).
See “group: band.

¢ barachore See -chore: barachore.

¢ bared-teeth display See display: bared-
teeth display.

¢ bared-teeth-scream display See dis-
play: bared-teeth-scream display.

¢ baren, barren See *group: baren, bar-
ren.

¢ bark See animal sounds: bark.

¢ barokinesis See kinesis: barokinesis.

¢ barophile See '-phile: barophile.

¢ barotaxis See taxis: barotaxis.

¢ Barro ColoradoIsland See place: Barro
Colorado Island.

¢ basal ganglia See organ: brain: basal
ganglia.

¢ basic productivity See production.

¢ basic rank See 'rank: basic rank.

¢ basifuge See -phobe: calciphobe.

¢ basophile See !-phile: basophile.

¢ batdectector See instrument: bat detec-
tor.

¢ Bateman’s principle See principle:
Bateman’s principle.

¢ Batesian mimicry, Bate’s theory of
mimicry See mimicry; mimicry: Batesian
mimicry, deceptive-floral mimicry.

¢ Batesian-mimicry ring See mimicry
ring: Batesian-mimicry ring.

¢ Batesian-Poultonian mimicry See
mimicry: Batesian-Poultonian mimicry.

¢ Batesian-Wallacian mimicry See
mimicry: Batesian-Wallacian mimicry.

¢ bathophile, bathyphile See !-phile:
bathophile.

¢ bathophobia See phobia (table).

¢ batrachophobia See phobia (table).

¢ battered-Earth hypothesis See hy-
pothesis: battered-Earth hypothesis.

¢ battery See group: battery.

¢ Bauplan ., p/. Baupline An organism’s
basic arrangement of its parts that gives it a
unity (von Uexkill 1899 in Gherardi 1984,
373).
See -type: archetype.
[German Bauplan, ground plan]

¢ bay See habitat: bay.

¢ Bayesian forager Sce forager: Bayesian
forager.

¢ Bayesian statistics See study of: statis-
tics: Bayesian statistics.

¢ BCI See place: Barro Colorado Island.

¢ BDFFP See project: Biological Dynamics
of Forest Fragments Project.

¢ beacon hypothesis See hypothesis: fire-
fly-flash-synchronization hypothesis: bea-
con hypothesis.

¢ Beagle See Dog: Beagle.

¢ bean-bag genetics See study of: genet-
ics: bean-bag genetics.

¢ bearing-and-caring #. Informally, the
sex that invests more in offspring shows
more “concern” for its offspring (Dawkins

1976, 117, 186).

¢ beater effect See effect: beater effect.

¢ Beau Geste effect, Beau Geste hy-
pothesis See effect: Beau Geste effect.

¢ becoming accustomed See learning:
becoming accustomed.

¢ bed load .

1. The part of a stream’s transported mate-
rials that move on, or immediately above,
its bed, such as the larger, heavier par-
ticles (boulders, gravel, pebbles) rolled
along its bottom (Bates and Jackson
1984).

2. The part of a stream’s transported par-
ticles that is not continuously in solution
or suspension (Bates and Jackson 1984).

syn. bottom load, traction load (Bates and

Jackson 1984)

Comment: When researchers quantify bed

load, they trap it in a sediment box placed in

a stream, remove it, and weigh it.

¢ bee bread 7. The vernacular name for
pollen combined with nectar, or honey, and
beneficial microbes and stored in open
hexagonal comb cells by Honey Bees

(Buchmann and Nabhan 1996, 242).

¢ bee dance See dance: bee dance.

¢ bee-language hypothesis Sce hypoth-
esis: dance-“language” hypothesis.

¢ beetlephilia See -philia: beetlephilia.

¢ behavior (Brit. behaviour) 7.The man-

ner in which a person, substance, machine,
or other thing acts under specified condi-
tions, or circumstances, or in relation to
other things (Oxford English Dictionary1971,
entries from 1490; Michaelis 1963).
See behavior: animal behavior, organism
behavior.
¢f. act; action; activity; aggression; animal
sounds; behavior: human behavior; behav-
ior, classification of; behavior pattern; be-
havioral act; behavioral type; brooding; care;
coenotrope; copulation; courtship; dating;
display; episode; flehmen; flight foraging;
greeting; habit; head-up/tail-up behavior;
homing; hunting; kidnaping; kinesis:
klinokinesis; language; learning; ligulation;
mating; mouse pounce; movement; must;
panting; play; posture; pouting; quivering;
recruitment; reflex; response; scratching;
submission; suckling; swimming; symbiosis:
phoresy; temperature regulation, territorial-
ity; treading; vigilance; wing fanning

v.i. behave

adj. behavioral (Brit. behavioural)
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Comments: Some workers use “behavior”
as both a singular and plural term; other
workers use “behavior” as singular and
“behaviors” as plural (Edwards 1986). Only
some of the many kinds of named behavior
are listed below.
[Formed on BEHAVE by form analogy with
HAVOUR; BEHAVE; behavior < Middle En-
glish be-, thoroughly + have, to hold onesellf,
act < Old English bebhabben, had < Old High
German bihabén < be-, about + habban, to
hold, HAVE, in senses “encompass, contain,
detain” (Oxford English Dictionary)).
abnormal behavior 7.In many animal

species: a very large mixed category of
behavior that includes persistent, undesir-
able actions shown by a minority of indi-
viduals of a population, is not due to any
obvious damage to an animal’s nervous
system, and is generalized (not confined to
any situation that originally elicited it)
(Broadhurst 1960 in Dawkins 1980, 77).
syn. behavioral anomaly (Immelmann and
Beer 1989, 1)
¢f. behavioral deficit; captivity degenera-
tion; hospitalism; hypersexuality; hypertro-
phy; Kasper-Hauser; learning: imprinting:
erroneous imprinting; mounting attempt;
syndrome: deprivation syndrome, separa-
tion syndrome; stereotypy

Comments: Abnormal behavior is damag-

ing or maladaptive to an animal, according

to Fraser (1968 in Dawkins 1980, 77) but
not according to Meyer-Holzapfel (1968 in

Dawkins 1980, 77). “Abnormal behavior”

may overlap broadly with “fear” and “con-

flict behavior” (Dawkins 1980, 77). Ex-

amples of abnormal behavior include a

monkey’s biting itself so hard that it screams

with pain, a cockatoo’s pulling out all of its
feathers except a single one on the top of
its head, and pigs’ biting each other’s ears

and tails (references in Dawkins 1980, 77).

» deprivation syndrome See syndrome:
deprivation syndrome.

» erroneous imprinting See learning:
imprinting.

» separation syndrome, separation
trauma Sce syndrome: separation syn-
drome.

> stereotypy See stereotypy.

acquired behavior 7. An individual’s

“behavior that has been experimentally

demonstrated, in either its topography or

stimulus control, or both, to be dependent
in part upon the operation of variables
encountered in conditioning and learning,
such as the occurrence of reinforcing

stimuli...” (Verplanck 1957).

ant. inborn behavior, unlearned behavior

(Verplanck 1957)

¢f. learning: conditioning

Comment: All animal species might have

acquired behavior.

adjunctive behavior See behavior: dis-
placement behavior.

advertising, advertisement (behav-
ior) See display: advertisement.
aggression, aggressive behavior

See aggression.

agonistic behavior .

1. In many animal species: a behavior
complex that includes all attack, threat,
appeasement, and flight behavior (Scott
and Fredericson 1951 in Hinde 1970,
3306; Verplanck 1957).

2. Animal fighting and competitive behav-
ior that includes threats and offensive
attacks as well as defensive fighting
(Johnson 1972, 8).

syn. aggression (excluding fleeing, but a

clear distinction between “agonistic behav-

ior” and “aggression” is preferred; Immel-

mann and Beer 1989, 10)

¢f. aggression

alarm behavior n.

1. In some species of mud snails, sea slugs,
sea urchins, and anuran amphibians;
many fish species: an individual’s retreat-
ing in response to chemicals discharged
from a conspecific individual that is in-
jured, alarmed, or both (Frisch 1938, etc.
in Hews 1988, 125; Maschwitz 1964).

2. An animal’s behavior shown in response
to a predator’s appearance that alerts
conspecifics of a threat, alerts a predator
that an alarmer is well aware of its
presence, or both; e.g., acoustic warning
signals in many bird and some mammal
species, ground thumping by some mam-
mal species, releasing alarm pheromones
in some insect species, white-tail flashes
of some deer and rabbit species, touch-
ing in some fish species, and mobbing
in some bird species (LaGory 1987, 20;
Immelmann and Beer 1989, 326).

syn. alarm response (LaGory 1987, 20);

alarm signaling (Maschwitz 1964, 268); re-

cruitment (sometimes, Wilson 1965, 1065);

warning behavior

¢f. chemical releasing stimulus: semio-

chemical: pheromone: alarm pheromone;

enemy specification; signal: alarm signal
allelomimetic behavior 7.

1. Any behavior in which animals “do the
same thing with some degree of mutual
stimulation and consequent coordina-
tion” (Scott 1956, 215).
syn. mood induction (Scott 1946)

2. Two or more animals’ imitative behav-
ior that results from mutual stimulation
(Lincoln et al. 1985).

@)
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3. Mimicry of a single animal’s behavior by
others in its group, e.g., llamas that
perform excretion in a localized area,
lining up at the area as soon as one
member urinates or defecates (Altmann
1969 in Heymer 1977, 168).

¢f. effect: group effect

Comment: Immelmann and Beer (1989,

275) distinguish between “mood induc-

tion” and “social facilitation,” g.v. In “mood

induction,” an animal switches to a new
mood (e.g., from fleeing to preening) due
to observing its group conspecifics’ show-
ing the behavior to which it switches.
allochthonousbehavior 7. Ananimal’s
focal behavior that is energized by the drive
built up by other activities besides the focal

behavior (Kortlandt 1940 in McFarland 1985,

383)

See behavior: displacement behavior.

¢f. behavior: autochthonous behavior

altruistic behavior See altruism.

amatorybehavior #.“Allthe minorand
less stimulating attentions, such as licking
and nuzzling,” that may keep two animals

together (Southern 1948, 179).

ambivalent behavior 7.

1. An animal’s alternately showing two
different reactions, or their incipient
forms, because two different sign stimuli
are present, each eliciting a different
behavior (e.g., the zig-zag dance of a
male stickleback) (Tinbergen 1951, 50).

2. Ananimal’s tending to behave in two or
more incompatible ways at the same
time (Hinde 1982, 277).

¢f. emotional ambivalence

ambivalent movements and postures
pl. n. In animals in which two or more

conflicting drives are weakly activated: a

combination of intention movements of

introductory appetitive behavior that be-
longs to the drives involved and, in some
cases, integrated movements that typically
occur later in the chain from introductory
appetitive to consummatory behavior

(Bastock et al. 1953, 67).

¢f. behavior: ambivalent behavior, com-

promise behavior, displacement behavior;

conflict

Comments: These behaviors occur because

the individual in question responds to all

activated drives simultaneously. “Although
ambivalent combinations of movements
may visually resemble various displace-
ment activities, they differ basically from
displacement activities in that they are

autochthonous” (Bastock et al. 1953, 67).

An example of an ambivalent posture is

found in a duck that has approached a

person for bread and then cranes its neck

forward to reach the bread and simulta-

neously turns its body away from the

person (McFarland 1985, 401).

amicable behavior #. In rats: all spe-
cific forms of behavior that involve the
association together of two or more indi-
viduals and do not involve conflict, includ-
ing sexual behavior and care of young
(Barnett 1958, 117).
animal behavior #.

1. “The total of movements made by the
intact animal” (Tinbergen 1951, 2).

2. All observable, recordable, or measur-
able activities of a living animal, includ-
ing muscular contractions that cause
movement, organelle (e.g., cilium) move-
ment, color changes, and glandular se-
cretion, due to the animal’s interactions
with, or reactions to, its environment
(Collocot and Dobson 1974); “what an
animal does” (Lehner 1979, 8).

3. One or more behaviors of one animal,
species, or other grouping of animals.

See study of: behavior.

syn. behavior

antipredatory behavior 7. An orga-
nism’s behavior that helps to minimize its
being attacked and consumed by a preda-

tor (Ylonen and Magnhagen 1992, 179).

¢f. aggression: antipredator aggression

aposematic behavior, aposematism

n. In many animal species with defenses

(bites, sprays, stings, toxicity) and either

warning coloration, g.v., or warning struc-

tures, or both: an individual’s acting as if it

is dangerous to a potential predator (e.g.,

by resting in a conspicuous place or walk-

ing slowly in the open) (Wilson 1975, 579;

Matthews and Matthews 1978, 312, 323).

syn. warning (behavior)

¢f. allosematic; coloration: aposematic col-

oration

apotreptic behavior See behavior:
threat behavior.

appeasement, appeasement behav-
ior n. In many animal species: an
individual’s behavior that occurs in agonis-
tic contexts and commonly signifies lack of
hostility towards, or intent to attack, an-

other conspecific animal and is often di-

rectly opposite in form from threats, g.v;

e.g., a wolf that is losing a fight throws up

its head and turns the ventral surface of its

neck toward the jaws of the winner (Dar-

win 1872; Verplanck 1957; Sparks 1965;

Hand 1986, 216).

See display: appeasement display.

syn. appeasement display (in some con-

texts, Wilson 1975), appeasing signal (in

some contexts, Hand 1986, 216), submis-

sion (Brown 1985)
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¢f. submission

Comments: Appeasement functions either

to halt aggression or facilitate conciliation;

“appeasement” does not necessarily indi-

cate either submission or subordination

(Hand 1986, 216). “Appeasement,” de-

fined as behavior that activates behavior of

another animal that is incompatible with
aggression, is sometimes distinguished from

“submissive behavior,” defined as the ces-

sation of aggressive signaling. “Appease-

ment” commonly includes the connota-
tion of “submission” Immelmann and Beer

1989, 18).

» trophallactic appeasement 7. In ants:
a worker’s use of a liquid food offering to
appease a potentially hostile worker
(Holldobler and Wilson 1990, 644).

appetitive behavior 7.

1. “Aterm applied to characterize, in terms
of an inferred or anticipated (by the
ethologist) consummatory act, the be-
havior of an animal that is not at rest or
‘doing nothing’...” (Verplanck 1957).

2. Ananimal’s “variable, agitated behavior
that is terminated by the occurrence of
a stimulus releasing a consummatory
act” (W. Craig in Dewsbury 1978, 14).

3. Behavior that enables an animal to
perform a specific kind of action or to
attain a specific state of being, e.g.,
satiety, stimulus reception, arrival at a
suitable nesting place, or contact with
particular individuals (Immelmann and
Beer 1989, 18).

4. An animal’s orientation and adjustment
movements that are more or less re-
flexes (Immelmann and Beer 1989, 19).

¢f. behavior: consummatory behavior

Comments: Appetitive behavior is usually

comparatively plastic with a learned com-

ponent (Immelmann and Beer 1989, 19).

[coined by Sherrington 1906 in Hailman

1984]

attachment behavior .

1. A number of evolved response systems
(behaviors) that maintain proximity be-
tween a human mother and her infant
which is necessary for the infant’s sur-
vival (Bowlby 1969, 1973 in Hinde 1974,
189).

2. The number of different types of behav-
ior contributing to maintaining proxim-
ity, or contact, between a human parent
and his, or her, young; these include
proximity- and contact-seeking behav-
ior, such as approaching, following, and
clinging, and signaling behaviors, such
as smiling, crying, and calling of infants
(Ainsworth and Bell 1970, 50; Hinde
1982, 228).

Note: Attachment figures can be non-
parents or even other children (Harré
and Lamb 1983).

3. Any behavior that results in a person’s
obtaining, or retaining, proximity to
some other differentiated and preferred
individual, usually conceived as stron-
ger, wiser, or both (Bowlby 1975 in
Goldenson 1984).

¢f. attachment

Comment: Human infant attachment be-

haviors include signals (e.g., crying, smil-

ing, vocalizing) and active proximity seek-
ing (approaching, following, and clinging)
toanattachment figure, typically the infant’s

mother (Mann 1991, 1).

attack behavior #.In many animal spe-
cies: “a broad response class including
those behaviors of an animal that, when
carried to completion, bring to bear one or
more of the animal’s effectors on the body
surface of a second animal in such a way
that injury and possibly death of the second
animal will occur if the behavior continues.

[In a given species, more precise specifica-

tion is possible in terms of biting, clawing,

hitting with the wings, and the like.]”

(Verplanck 1957).

autochthonous behavior, autoch-
thonous activity 7. A behavior caused

by its proper (own) drive (Tinbergen 1952,

0).

¢f. behavior: displacement behavior; drive;
instinct

autonomous behavior See behavior:
autonomous spontaneous behavior.

beneficent behavior 7. An organism’s
behavior that raises the fitness of a conspe-
cific regardless of its evolutionary basis

(West Eberhard 1975, 7).

¢f. altruism, cooperation, mutualism

bondingbehavior 7.Forexample,ina
crustacean, some mammal, and many bird
species: an individual’s behavior that es-

tablishes, or maintains, a pair bond; e.g.,

sexual behavior, duet singing, courtship

feeding, and allogrooming (Immelmann

and Beer 1989, 34, 212).

caching, caching behavior 7.

1. A person’s concealing, or storing, some-
thing in the earth or other place (Michae-
lis 1963).

2. A person’s hiding an object in a secret
place (Michaelis 1963).

3. An animal’s storing food in a particular
place.

4. An individual’s storing food (such as
seeds and succulent fruits and leaves)
for long periods (Janzen 1977, Smith
and Reichman 1984 in Reichman 1988,
1535; Balda and Kamil, 1989, 486).
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5. Ananimal’s handling food in a way that

conserves it for future use (Vander Wall
1990, 1).
syn. food hoarding, food storing (Van
der Wall 1990, 1)
Notes: In this definition, an animal’s
handling food involves its deterring other
organisms from consuming the food
and one or more of the following: food
concealment, placement, preparation,
and transportation (Van der Wall 1990,
1-2). This definition excludes an animal’s
accumulation of food in its crop or other
diverticular of its digestive tract as oc-
curs in birds including finches, grouse,
and hummingbirds. The time of hoard-
ing food varies from a few minutes (e.g.,
in Barbados Green Monkeys) to 2 years
(e.g., in Red Squirrels).

v.t. cach, cached

¢f. behavior: hoarding behavior: larder

hoarding, scatter hoarding; cache

Comments: Food-hoarding animals can con-

trol the availability of their food in space and

time, which gives them a marked advan-

tage over nonhoarders (Vander Wall 1990,

1). Caching behavior occurs in many spe-

cies, including the Clark’s Nutcracker, East-

ern Woodrat, European Jay, Fox Squirrel,

Gray Squirrel, Kangaroo Rat, Lewis Wood-

pecker, Pinyon Jay, Pocket Mouse, and Red

Squirrel; Argiope spiders; harvester ants;

spider wasps; and many bee species.

care-giving behavior See behavior:
epimeletic behavior.

¢f. care

catasematic behavior See submission.

chemical self-marking See behavior:
marking behavior: automarking.

chin raising #.In some duck species: an
individual’s raising its bill, without just
previously lowering it, while its body moves
lower in water, as part of courtship behav-

ior (Lorenz 1941 in Heymer 1977, 98).

v.t. chin raise

chinning 7. For example, in the Euro-
pean Rabbit, Mongolian Gerbil: an
individual’s rubbing the lower surface of
its chin against objects on the ground,
resulting in the deposit of pheromones
(Wilson 1975, 280).
v.i., v.t. chin
coenotrope 7. Behavior common to all
members of a group or species (Lincoln et

al. 1985).

comfort behavior .

1. Inmany kinds of animals: animals’ body-
care behaviors (e.g., preening, groom-
ing, scratching, shaking, rubbing, wash-
ing, and dustbathing) (Heymer 1977,
100; Immelmann and Beer 1989, 49).

2. An animal’s behaviors that relieve ten-
sions arising from metabolic functions
(e.g., defecating, urinating, stretching,
and yawning) (Heymer 1977, 100; Im-
melmann and Beer 1989, 49).

syn. comfort search (Kortlandt 1940 in

Heymer 1977, 100), comfort movements

(Baerends 1950 in Heymer 1977, 100)

¢f. stretching syndrome, yawning

compromise behavior 7. Behavior that
consists of separate components of conflict-

ing tendencies (McFarland 1985, 401).

conflict behavior 7. An animal’s ten-
sion (often leading to displacement behav-
ior) shown when simultaneous releasers
activate contradictory activities (e.g., attack

and flee) (Heymer 1977, 101).

¢f. behavior: displacement behavior; con-

flict; 3theory: conflict theory of display

Comment: “Conflict behavior” includes “am-

bivalent behavior,” “displacement behav-

ior,” and “redirection” (Immelmann and

Beer 1989, 57).

conscious behavior, consciousness

n. A person’s behavior that involves empa-

thy, analogical sympathy, and concordance

(Crook 1983, 12).

See Jconsciousness.

Comment: Similar behavior is likely to

occur in other vertebrates (Crook 1983, 13).

consummatory act, consummatory

behavior .

1. Inmany organism species: the last phase

of an individual’'s appetitive-behavior
sequence that ends an elicited series of
actions and leads under normal condi-
tions to drive reduction (e.g., food in-
gestion or copulatory behavior) (Craig
1918 in Heymer 1977, 61).
Note: In a behavioral sequence, an act
can simultaneously represent appeti-
tive and consummatory behavior (Craig
1918 in Heymer 1977, 61). Some kinds
of appetitive behavior can reduce an
animal’s likelihood of immediate rep-
etition or continuation of a sequence in
which they occur; this blurs the distinc-
tion between appetitive and consum-
matory behavior Immelmann and Beer
1989, 86).

2. An organism’s act that “constitutes the
termination of a given instinctive behav-
ior pattern or sequence” (Thorpe 1951,
4).

3. One of a group of an organism’s acts
that “complete a reaction chain and give
very plain evidence of release of appeti-
tive tension” (Thorpe 1956, 26).

4. An organism’s behavior that “consti-
tutes the terminal phase of an instinctive
behavior sequence” (Lincoln etal. 1985).
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syn. end act (Immelmann and Beer 1989,

86)

¢f. behavior: appetitive behavior, comfort

behavior; pattern: fixed-action pattern

[Coined by Sherrington 1906 in Hailman

1984; linking “consuming” and “consum-

matory” is an unintended pun. Consuming

comes from Latin consumere, to devour or
destroy; consummatory comes from Latin
summa, a total, or sum (Immelmann and

Beer 1989, 86).]

contact behavior, contactual be-

havior n.

1. In some wren, swift, and penguin spe-
cies: two or more usually conspecific
individuals’ maintaining bodily contact
(Scott 1956, 214); in many cases, the
birds position themselves so as to have
as much of their body surfaces as pos-
sible in contract with another (Immel-
mann and Beer 1989, 58, 136). For
example, in Emperor Penguins, during
severe storms, members of a group
gather together, forming a sort of roof
by holding their heads together; other
animals move toward the group’s center
and inner ones are pushed outward
(Prevost 1961 in Heymer 1977, 156).
syn. huddling, huddling behavior
¢f. animals: contact animals

2. For example, in clinging young of pri-
mates: a young’s holding onto its par-
ent, usually its mother (Immelmann and
Beer 1989, 58).

3. In social animals: signal exchange (Im-
melmann and Beer 1989, 59).

contact-seeking behavior ». Contact-
oriented display and movements, espe-

cially in small children (Heymer 1977, 92).

¢f. baby schema, hand patting

conventional behavior #.

1. An animal’s “voluntarily agreeing” to
curtail reproduction when it realizes
that its population density is rising due
to its perceiving ritualized displays from
a conspecific(s) (Allee et al. 1949; Kalela
1954; Wynne-Edwards 1962 in Wilson
1975, 87).

2. “Any behavior by which members of a
population reveal their presence and
allow others to assess the density of the
population,” according to Wynne-
Edwards’ hypothesis (Wilson 1975, 581).

syn. epideictic display (Lincoln et al. 1985)

¢f. display; selection: group selection

Comment: “Conventional behavior” is a

controversial concept.

copulatory behavior See copulation.
» postcopulatory behavior 7. Behavior
that occurs immediately after copulation
(e.g., the postcopulatory display of Uganda

Kob or mate guarding of Japanese Beetles)
(Barrows and Gordh 1978).

syn. copulatory afterplay, postcopulatory
play (Immelmann and Beer 1989, 229,
who do not recommend these synonyms
because “postcopulatory behavior” does
not appear to be “play” in its strict sense)
¢f. behavior: mate guarding

» precopulatorybehavior See courtship.

» pseudocopulatorybehavior See copu-
lation: pseudocopulation.

courtship behavior See courtship.

cryptic behavior .

1. In many animal species: an individual’s
behavior that enables it to be concealed,
or concealed better, in its environment,
including altering its coloration (flatfish),
sticking pieces of its environment onto
itself (spider crabs, caterpillars of some
geometrid moth species), concealing
itself with feces (tortoise beetles), and
resting in its environment in a conceal-
ing way (flatfish) (Wickler 1968, 54).
¢f. camouflage

2. A behavior that a species has in its
repertoire but is never shown by certain
individuals (White et al. 2000, 885).

curiosity behavior See behavior: ex-
ploratory behavior.

Davian behavior 7. For example, in the
Richardson’s Ground Squirrel: a male
animal’s copulating with a conspecific dead
female (Dickerman 1960 in Lehner 1988).
[named after a ribald Limerick about necro-
philia]

» avian Davian behavior 7. In Mallard
Ducks: a male bird’s copulating with a
dead conspecific female [coined by Lehner
1988].

Comment: Male birds also copulate with
dead heterospecific females (Lehner 1988).

defensive behavior 7.

1. In many animal species: the measures
that an individual takes to avoid being
eaten as prey (Immelmann and Beer
1989, 71).

2. An animal’s self-protective behavior
shown in agonistic encounters with con-
specifics (Immelmann and Beer 1989,
7D.

Comment: Examples of defensive behav-

iors include an animal’s keeping away from

a predator; rapidly retreating from an ag-

gressive conspecific; withdrawing into a

burrow, crevice, or shell; submerging into

water; displaying protean behavior; dis-
playing thanatosis; and hiding (Immelmann

and Beer 1989, 90).

¢f. behavior: threat

Comment: Hermann and Blum (1981,

77-197) describe many of the defensive
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behaviors used by social Hymenoptera, in-
cluding abdominal bursting; ant-wasp sym-
bioses; architectural defense; attack (sting-
ing and mobbing); biting; defensive immo-
bility; defensive smearing; mimicry; stridula-
tion; territoriality; use of defensive alarm
pheromones, allomones, mandibular-gland
secretions, phragmotic heads, protective body
spines and other integumental modifica-
tions, and sticky fluids; and venom spraying.
» autothysis 7. In some Camponotus-ant
species: a worker’s increasing the hydro-
static pressure inside her gaster until it
bursts (Maschwitz and Maschiwitz 1974 in
Hermann and Blum 1981, 79; 86, illustra-
tion).
syn. abdominal bursting (Hermann and
Blum 1981, 79)
Comment: An ant’s bursting releases a
large quantity of a sticky fluid that immo-
bilizes an ant of another species that is
attacking (Hermann and Blum 1981, 79).
» cycloalexy 7. For example, in some
chrysomelid-beetle and tenthredinid-saw-
fly species, a ceratopogonid species:
larvae’s resting in a “tight circle” with their
heads or abdominal ends at its periphery,
surrounding other larvae inside the circle,
and using coordinated threatening pos-
tures, regurgitation, and biting to repel
predators or parasites (Lewis 1836,
Vesconcellos-Neto and Jolivet 1988, etc.
in Jolivet et al. 1990, 133, 139).
syn.circular defense, circular-defense strat-
egy (Jolivet et al. 1990, 133-134)
Comment: Similar behavior occurs in a
saturniid moth species, penguins, the
Muskox, the Oryx, and other vertebrates
(Jolivet et al. 1990, 133, 139).
[Greek kyklos, circle; alexo, defend, avert,
ward off]

» deimatic behavior 7.

1. For example, in large-cat species: an
animal’s adopting an intimidating pos-
ture that frightens another animal (Lin-
coln et al. 1985).

2. In animals with eyespots (e.g., some
mantid, moth, and butterfly species):
an individual’s frightening a predator
by suddenly exposing an eyespot, g.v.
(Immelmann and Beer 1989, 71).

syn. dymantic behavior

¢f. display: deimatic display

enteric discharge 7. Regurgitation (e.g.,

in some grasshoppers that produce “to-

bacco juice” and in some sawfly larvae) or
defecation that is used as predator repel-

lent (Matthews and Matthews 1978, 335).

¢f. elimination: egestion

» “heat defense” 7. In Japanese Honey

Bees: worker’s covering a Japanese hor-

v

net and killing it by baking it with their
body heat (Masato Ono in Anonymous
1997a, 16, illustration).

Comments: The bees raise the tempera-
ture to 116°F by vibrating their wing
muscles (Anonymous 1997a, 16, illustra-
tion). They can tolerate a temperature of
up to 122°F, but the hornets perish at
114°F.

playing dead 7. An animal’s defensive
behavior in which it becomes essentially
motionless and, thus, acts as if it were not
alive (Maier and Schneirla 135, 222; Wil-
son 1975, 363).

syn. self-mimesis (a kind of) (Pasteur
1982, 184); akinesis, animal hypnosis,
catalepsy, trance reaction (Hermann and
Blum 1981, 104); ascaphus reflex, death
feigning, death-feigning behavior, death
feinting, feigning death, freezing, hyp-
notic reflex, playing O’possum, thanatosis,
tonic immobility (Lincoln et al. 1985)

¢f. behavior: defensive behavior; kinesis:
akinesis; hypnosis; response: immobility
response

Comment: Playing dead occurs in some
anole-lizard, ant, bat, bee, beetle, butter-
fly, frog, hog-nose snake, sawfly, spider,
and wasp species; the African Ground
Squirrel, Domestic Chicken, Gundi (ro-
dent), Human, O’possum, and Turkey
Vulture (Maier and Schneirla 135, 222;
Wilson 1975, 363; Burghardt and Greene
1988, 1842; Allen 1996, 639; D.R. Smith,
personal communication).

» primary-defensive behavior »n. An
animal’s defensive behavior it continu-
ously shows, including living in burrows,
constructed tubes, or shells; camouflag-
ing behavior, aposematic advertisement,
and acting like a Batesian model (Immel-
mann and Beer 1989, 71).

» secondary-defensive behavior 7. An
animal’s defensive behavior shown when
itis faced with a predator, including escap-
ing, thanatosis, protean behavior, deimatic
behavior, attack deflection, and various
forms of defensive attack (e.g., mobbing)
(Immelmann and Beer 1989, 71).

detour behavior 7. An animal’s imme-
diately following an alternative route with
success after its path is blocked (Immel-

mann and Beer 1989, 151).

developmentally fixed behavior 7.

In all animal species: an individual’s behav-

ior that arises from interactions of its envi-

ronment and genetics during its ontogeny

(Dawkins 1986, 62).

Comment: “Developmentally fixed” is not

synonymous with “genetic” (inherited)

(Dawkins 1986, 62).

v
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displacement behavior, displace-

ment activity 7.

1. For example, in stickleback fish, some
bird species, Humans: behavior that
appears irrelevant to the situation in
which it appears (Huxley 1914, etc. in
McFarland 1985, 381).

2. Behavior that results from the activa-
tion of the specific action potential of
one instinct, or of the action pattern
belonging to another instinct, and ap-
pears when a charged instinct is denied
the opportunity for adequate discharge
through its own consummatory acts
(Kortlandt 1940 in Dawkins 1986, 79;
Tinbergen 1951, 113; Lincoln et al.
1985).

3. “Behavior that is not activated by its
own drive” (Verplanck 1957).

4. “Behavior that is activated as a conse-
quence of the frustration of behavior
activated by some drive other than that
which most often controls it” (Verplanck
1957).

5. “A seemingly irrelevant display of be-
havior given in conflict situations where
it has no direct functional significance;”
displacement behavior “presumably
does have communicatory significance”
(Wittenberger 1981, 614).

6. An activity that seems irrelevant to its
behavioral context to a human observer
and often occurs when its performer is
in a conflict situation, e.g., a chaffinch’s
suddenly breaking off an encounter and
wiping its bill while it is engaged with a
rival (Hinde 1982, 66) or a person’s
fidgeting with cigarettes or jewelry in a
tense circumstance.

syn. allochthonous behavior (Verplanck
1957), allochthonous reaction (Lorenz 1957,
296), ambivalence (Lincoln et al. 1985),
displacement activity (Tinbergen and van
Iersel 1947 in Tinbergen 1951, 114), irrel-
evant behavior, irrelevant movements (Rand
1943 in Tinbergen 1951, 114), redirected
behavior (in the broad sense according to
some authors), sparking-over movement
(Makkink 1936 in Tinbergen 1951, 114),
substitute activity (Kirkman 1937, Tinbergen
1951, 114)
¢f. autochthonous behavior; inhibition:
behavioral inhibition; redirected behavior
(in the strict sense)
Comments: Dawkins (1986, 79-80) indi-
cates that because displacement behavior
relates to the abandoned Lorenz’s hydrau-
lic model of behavior, g.v., this term should
be abandoned. The exact cause of dis-
placement behavior is not known; it might
have more than one cause.

[coined by Armstrong 1947 and Tinbergen

and van Iersel 1947 in McFarland 1985, 382

< energy displaced from two mutually an-

tagonistic behaviors into a third behavior]

» adjunctive behavior 7. In experimen-
tal psychology, apparently irrelevant rat
behavior that occurs in learning situa-
tions, such as grooming or drinking, by a
hungry individual that is pressing a bar for
food (Falk 1971 in Hinde 1982, 66).

» displacement feeding 7. In some galli-
naceous bird species: displacement be-
havior involving a bird’s pecking the
ground but not feeding (Heymer 1977,
183).

» displacement preening 7. For ex-
ample, in some duck species: displace-
ment behavior involving preening (Hey-
mer 1977, 183).

» displacementsleeping 7. Forexample,
in limicolans: displacement behavior in-
volving sleeping in place (Heymer 1977,
183).

» grass pulling 7. For example, in Herring
Gulls: an individual’s probable displace-
ment behavior consisting of its pulling up
tufts of grass which it does not use for nest
building while it is confronting another
conspecific individual (Goethe 1956,
Tinbergen 1958 in Heymer 1977, 78).

» redirected behavior, redirected acti-
vity n.

1. In some bird species, Humans: irrel-
evant behavior that involves an
individual’s directing a behavior, such
as an act of aggression, away from its
primary target and toward another,
less appropriate object (Wilson 1975,
225, 594).

2. A behavior shown toward a seemingly
less appropriate conspecific, e.g., an
animal experiencing the conflict of
attacking or not attacking another ani-
mal might attack another (less threat-
ening) animal rather than its opponent
(Dewsbury 1978, 19); redirection ac-
tivity (Dewsbury 1978, 262).

¢f. aggression: redirected aggression, dis-

placed aggression

» sham pecking 7. In some bird species:
an individual’s pecking at the ground but
not consuming food (Heinroth 1911, etc.
in Heymer 1977, 154).

» sham preening 7. In some bird spe-
cies: a male’s preening his wings during
courtship, apparently not because they
require cleaning (Heymer 1977, 155).
¢f. preening

» sublimation #.In Freudian psychoanaly-
sis, human behavior similar to redirected
behavior Immelmann and Beer 1989, 75).
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duration-meaningful behavior See
behavior state.
egg-rolling behavior #. In many
ground-nesting birds, including the Emu
and Greylag Goose: a bird’s painstakingly
rolling an egg back into its nest by pulling
it with the underside of its bill and making
sideways correction movements; classified
as a fixed-action pattern, g.v., with a taxis
component by Lorenz and Tinbergen (1970
in Gould 1982, 36; Immelmann and Beer
1989, 84).
¢f. retrieving
eliminative behavior, elimination
n.Forexample, in mammals: an individual’s
behavior associated with urination and
defecation (Scott 1950 in Lehner 1979, 64).
¢f. behavior: comfort behavior; elimina-
tion; enurination
emotionalbehavior ». Forexample,in
the Domestic Pigeon, rats: “an arbitrary
class of responses that is defined differently
for different species and that is based on the
covariation in response-strength of the
behaviors as a function of certain often ill-
defined independent variables” (Verplanck
1957).
¢f. emotion, emotionality
Comments: “Despite the rather fuzzy ori-
gins of this class, once a particular re-
sponse has been placed in the class, the
term emotional can be consistently ap-
plied to it; and a concept that is initially
theoretical seems to acquire some empiri-
cal status” (Verplanck 1957). In rats, emo-
tional behaviors include urination, defeca-
tion, freezing, vocalizing, and trembling,
when two or more of them occur together.
In Domestic Pigeons, emotional behavior
includes cooing and wing-beating (Ver-
planck 1957).
end act See behavior: consummatory be-
havior.
epideictic behavior See display:
epideictic display.
epigamic behavior 7. In many animal
species: an individual’s expressive activi-
ties that are directly related to its reproduc-
tion (Heymer 1977, 61).
¢f. display: epigamic display
» nonepigamic behavior z. In many
animal species: an individual’s behavior
that normally occurs apart from its repro-
duction (Heymer 1977, 61).
¢f. behavior: epigamic behavior
epimeletic behavior ». In many ani-
mal species: an individual’s giving care and
attention (Scott 1950 in Lehner 1979, 64),
including attentive behavior and nurturance
(Scott 1956, 214), guarding, protecting, and
allogrooming (Heymer 1977, 129).

syn. care-giving behavior (Heymer 1977,

129)

¢f. baby schema, infantilism

» et-epimeletic behavior 7. In some
young and adult animal species: an
animal’s soliciting care and attention from
another animal (Scott 1950 in Lehner
1979, 64; Scott 1956, 214).

epitreptic behavior See behavior:
treptic behavior: epitreptic behavior.

equilibratory behavior 7. Ananimal’s
response to potential, or overt, threat which
occurs between attacking and fleeing

(Chance 1956).

escape behavior 7. An animal’s rapid
locomotion from any given location that
occurs after specific stimuli are presented

there (Verplanck 1957).

syn. flight, flight behavior, flight response

(LaGory 1987, 20)

Comment: “The stimuli effective in produc-

ing escape behavior are almost identical

with those identified as negative reinforc-
ing stimuli or aversive stimuli in condition-

ing situations” (Verplanck 1957).

» protean behavior 7. A pursued prey
animal’s escape behavior in which it
switches unpredictably between (among)
different fleeing or avoidance behaviors,
e.g., erratic flying of a moth under attack
by a bat or an insect’s simulating a fright-
ening predator (Chance and Russell 1959
in Heymer 1977, 133; Immelmann and
Beer 1989, 236).
¢f. display: protean display
[named after the minor deity Proteus, the
Greek sea god, who escaped his pursuers
by continually changing his form]

exploratory behavior 7.

1. In many vertebrate (e.g., rats) and inver-
tebrate species: an animal’s species-
typical orientation in time and space
necessary for its effective learning and
resulting in remembering its nest site or
surroundings (Heymer 1977, 62).

2. In many bird and mammal species,
some fish and reptile species: an animal’s
searching for and active investigation of
novel situations in the absence of a
pressing physiological need (Immel-
mann and Beer 1989, 95).

syn. curiosity behavior, exploration

Comment: Exploratory behavior is more con-

spicuous in young than adults, but it persists

throughout life in raptors, parrots, rodents,

and primates (Immelmann and Beer 1989).

finning n. A whale’s slapping the surface
of water with its long flipper, instead of its

flukes (Baker and Herman 1985, 55).

v.t. fin

¢f. behavior: lobtail
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fixed-reaction behavior 7. A human
infant’s quiet orientation toward sound
with his eyes, e.g., in congenitally blind
infants when they are spoken to by their
mothers or in infants with normal vision,
especially during nursing, probably being
used in memorizing their mothers’ faces
(Heymer 1977, 68).
flight behavior See behavior: escape
behavior.
following behavior .

1. In nidifugous birds: a bird’s innate dis-
position to approach and follow a mov-
ing object shortly after hatching (Hess
1958, 1959a in McFarland 1985, 369;
Heymer 1977, 121).

2. In species with parental care (e.g., some
fish, precocial-bird, ungulate, and mam-
mal species): a young animal’s attempts
to stay close to one or both of its parents
(Immelmann and Beer 1989, 109).

¢f. learning: imprinting: object imprinting

foraging, foraging behavior .

1. A person’s searching about, or rummag-
ing around, for something, especially
food or supplies (given as a verb in
Michaelis 1963).

2. A person’s making a raid to find, or
capture, supplies (given as a verb in
Michaelis 1963).

3. A person’s obtaining (food, supplies) by
rummaging about (given as a verb in
Michaelis 1963).

4. Anorganism’s searching for or obtaining,
or both, a resource (e.g., food or water).

[French fourrage < Old French feurre, fod-

der < Germanic]

» cooperative foraging n. Foraging, in
which animals show at least some tempo-
rary altruistic restraint, group members’
behaviors are often diversified, and com-
munication modes are typically complex
(Wilson 1975, 51).

» handling, handling behavior 7. A
predator’s behavior after it catches a prey,
including its physically manipulating the
prey for consumption, ingestion, and
sometimes digestion (Stephens and Krebs
1986).

» imitative foraging 7. An animal’s sim-
ply going where its social group goes and
eating what it eats (Wilson 1975, 51).

» percussive foraging 7. An Aye-Aye’s
gentle tapping on wood surfaces that
enables it to locate cavities in wood that
may contain prey (Erickson 1991, 793).
Comment: This primate might use echolo-
cation, or a cutaneous sense in its ex-
tremely narrow middle digit, to find cavi-
ties and detect insect movement in them
(Erickson 1991, 793).

SOME CLASSIFICATIONS
OF FORAGING BEHAVIOR

I. Classification of behavior of an
individual forager
A. handling
B. pursuing (syn. pursuit)
C. searching (syn. search)
1. detecting (syn. detection)
2. encountering (syn. encounter)
D. traveling
II. Classification by kinds of foraging
behavior
. central-place foraging
. cooperative foraging
. imitative foraging
. percussive foraging
. risk-sensative foraging

mooOw >

» risk-sensitive foraging behavior
n. An organism’s foraging in which it
responds to risk in food rewards as well
as mean food reward (Stephens and
Paton 1986, 1659).

grooming behavior See grooming.

guardingbehavior #.A parent’sorother
older animal’s watching over conspecifics
other than mates (Immelmann and Beer

1989, 124).

¢f. behavior: mate-guarding behavior

head lunge #. For example, in Hump-
back Whales: a kind of aggressive behavior

(Baker and Herman 1985, 55).

head-neck dipping 7. For example, in
pelicans and swans: an individual’s dip-
ping its head into water in a rhythmic,
snake-like fashion during bathing (Heymer

1977, 103).

v.i. head lunge

head noddlng .
In male blennid fishes: an individual’s
movmg its head up and down while in
a tube-like enclosure and encountering
a rival (Heymer 1977, 103).

2. In many human cultures: one’s moving
one’s head up and down to signify
agreement (Heymer 1977, 103).

¢f. head shaking

head scratching .

1. In birds: an individual’s scratching its
head with its claws (Heymer 1977,
103).

2. In the Chimpanzee, Humans: a dis-
placement activity made during con-
centration or while being perplexed
(Heymer 1977, 103).

head shaking #.

1. For example, in ducks, swans: an
individual’s moving its head from side
to side (Heymer 1977, 103).
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2. A person’s moving his head from side
to side, signifying disagreement (Hey-
mer 1977, 103).

¢f. head nodding

head-up—tail-up behavior 7. In some
duck species: a drake’s simultaneously
pulling up his head sharply, whistling,
bending his chin down towards his breast,
and bending his tail region up steeply
(Heymer 1977, 107).
helping behavior, help, helping #.

1. Forexample, in Long-Tailed Tits (birds),
some species of jays: an individual’s
assisting a conspecific breeding pair
(often its relatives) in raising its young
but not reproducing itself (Wilson 1975,
448, 451).

2. For example, in Gray-Crowned Bab-
blers (in usually nonbreeding helpers):
an individual’s showing parent-like be-
havior toward young not its offspring
(Brown et al. 1982).

¢f. altruism

homing behavior See homing.
homosexual behavior 7. In many ani-
mal species including the Bonobo, Human,

Japanese Beetle: sexual behavior that is

directed toward a conspecific member of the

same sex (e.g., pseudocopulation) (Barrows
and Gordh 1978, 341; de Waal 1989, 201; de

Waal and Lanting 1997, 23, illustration).

¢f. copulation: pseudocopulation: homo-

sexual pseudocopulation; genital-genital

rubbing; mating: homosexual mating; trans-
vestism; sexual: homosexual

Comments: White et al. (2000, 892) con-

sider “true homosexuality” to involve a

male’s actively seeking another male for

sexual purposes, which has not been found
in Fruit Flies (Tephritidae).

huddling behavior See behavior: con-
tact behavior.

human behavior .

1. A person’s manner of conducting himself
in external relations of life (Oxford En-
glish Dictionary 1971, entries from 1490).
syn. bearing, demeanor, deportment,
manners

2. “Conduct, general practice, course of life;
course of actions towards or to others,
treatment of others” (Oxford English Dic-
tionary 1971, entries from 1754).

3. In psychology, the form of glandular
and muscular activity characteristic of
an individual in relation to internal, or
external, stimuli, with special reference
to emotional, linguistic, and other re-
sponses (Michaelis 1963).

syn. behavior

hygienicbehavior #.Inthe Honey Bee:
a worker’s removing a diseased, or dead,

immature bee from its cell and her nest

(Rothenbuler 1964 in McFarland 1985, 39).

¢f. behavior: nest-cleaning behavior

imitative behavior Sece learning: social
imitative learning.

inborn behavior See innate (note).

infantile behavior, infantilism, in-
fant-likebehavior 7. Anadultanimal’s
returning to child-like behavior, especially
in connection with courtship or submissive

behavior; e.g., mature male mammals’ imi-

tating juvenile vocalizations during court-

ship or a human male’s speaking in a

distinctly childlike fashion using diminu-

tives which may be accompanied by suck-
ing breasts (Heymer 1977, 92; Immelmann

and Beer 1989, 146).

¢/. mouth-to-mouth feeding

ingestive behavior 7. An animal’s eat-
ing, drinking, or both (Scott 1950 in Lehner

1979, 64).

innate behavior 7.

1. An animal’s “behaviour that has not
been changed by learning processes”
(Tinbergen 1951, 2).

2. An animal’s inherited behavior that is
independent of its experience (early
ethologists in McFarland 1985, 36).

3. An animal’s “behavior that develops
without obvious environmental influ-
ence” (McFarland 1985, 37).

¢f. behavior: instinctive behavior

Comment: Some workers synonymize “in-

nate behavior” and “instinctive behavior”

in certain contexts; other’s distinguish be-
tween these two behaviors.
innovative behavior, innovation 7.

In some reptile, bird, and mammal spe-

cies, especially primates: an individual’s

new behavioral combination that arises

neither from trial and error nor from imi-

tation, but occurs spontaneously when the

animal encounters a new situation and
occurs as though the animal “anticipates”

a new circumstance and produces the

“correct” behavioral response for the first

time (Immelmann and Beer 1989, 150);

e.g., a Chimpanzee’s spontaneously put-

ting fitted sticks together and reaching

food with its new long stick or an animal’s
following a successful alternative route
after its original path is blocked (Immel-

mann and Beer 1989, 150).

syn. insight learning (which is little used

today because it carries a connotation of

consciousness) Immelmann and Beer 1989,

150)

¢f learning: insight learning

inspection behavior 7. In some fish

species: an individual’s, or small group’s,
approaching a predator and then retreating
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(George 1960 and Curio et al. 1983 in

Magurran and Seghers 1990, 443).

¢f. attack-cone avoidance

» attack-cone avoidance . In some

fish species: inspection behavior in which
an individual selectively avoids a preda-
tory fish’s anterior portion when it ap-
proaches the predator (George 1960, etc.
in Magurran and Seghers 1990, 443).
Comment: This behavior enables an in-
specting fish to obtain information about
a predator (e.g., its size and motivation)
while avoiding the dangerous zone in
front of its mouth (attack cone) (George
1960, etc. in Magurran and Seghers 1990,
443).

instinct, instinctive behavior 7.

1. An animal’s complex reflex made up of
units compatible with inheritance mecha-
nisms and, thus, a product of natural
selection that evolved with other as-
pects of an animal’s life (Darwin 1859 in
McFarland 1985, 363).

2. An animal’s “purposeful action without
“foresight of the ends and without pre-
vious education in the performance”
(James 1890 in Immelmann and Beer
1989, 15D).

3. An animal’s behavior that is entirely
genetically based (“innate behavior” of
Lorenz 1932, 1937 in Dawkins 1986, 66).
Notes: Lorenz considered all environ-
mental effects on behavior under the
category of learning; however, some
workers point out that environmental
factors (apart from those that promote
learning) can determine whether a be-
havior develops in a usual way or if it is
shown in the first place. Further, Dawkins
(1986, 57) discusses the problems with
equating “innate” with “inherited.”

4. An animal’s fixed-action pattern, q.v.
(Lorenz 1937 in McFarland 1985, 363).

5. An animal’s “behavior that has been
experimentally demonstrated, in both
its stimulus control and topography, to
be independent of and unmodified by
the operation of variables encountered
in conditioning and learning, such as
the occurrence of reinforcing stimuli”
(Verplanck 1957).
syn. inborn behavior

6. A behavioral difference between two
individual animals, or two species, that
is based, at least in part, on a genetic
difference (Wilson 1975).

7. An organism’s behavior that either is
subject to relatively little modification in
an individual’s lifetime or varies very
little throughout the population, or (pref-
erably) both (Wilson 1975, 26).

10.

11.

Note: “This definition can never be pre-
cise, and it really has informational
content only when applied to the ex-
treme cases” (Wilson 1975, 26). “Closed
instinct” is considered to be an unmodi-
fied instinct, or instinct in the strict
sense, and “open instinct” is considered
to be a kind of learning (Alcock 1979).
¢f. learning

An animal’s behavior that is highly ste-
reotyped, more complex than the sim-
plest reflexes, and usually directed at
particular objects in its environment
(Wilson 1975, 587).

Note: Learning may or may not be in-
volved in the development of instinctive
behavior; “the important point is that the
behavior develops toward a narrow, pre-
dictable end product” (Wilson 1975, 587).
An animal’s behavior that is not learned,
or acquired, during ontogeny (Heymer
1977, 28).

An animal’s behavior that is present at
birth, but not necessarily functional, and
may appear only in the course of onto-
genetic maturation (Heymer 1977, 28).
An animal’s “highly stereotyped, spe-
cies-specific behavior that is more com-
plex than a simple reflex and is attribut-
able largely to genetic influences”
(Wittenberger 1981, 617).

Note: Dominance, subordinance, intoler-
ance of outsiders, aggression, altruism,
and the need to form amicable groups
might be human instincts (Eibl-Eibesfeldt
1973 in Heymer 1977, 194).

syn. preprogrammed behavior, pro-
grammed behavior, species-specific behav-
ior (Heinroth 1911 in Heymer 1977, 178)
¢f. behavior: innate behavior, instinct, in-
stinctive behavior pattern, learning
Comments: Dawkins (1986, chap. 5) ex-
plains why an “innate character” is not
synonymous with a “developmentally fixed,
or genetic, character” and why “instinctive
behavior” is not synonymous with “innate
behavior;” however, based on certain sub-
sets of criteria, some authors seem to
synonymize “innate” and “instinctive be-
havior.” McFarland (1985, 363-364) ex-
plains problems with early definitions of
“instinct.” McFarland (1987, 310) explains
that modern research regards previously
designated features of “instinct” (geneti-
cally determined parts, reflexes, and moti-
vational aspects) as separate issues. His-
torically, “instinct” and “innate behavior”
have been used to indicate separate con-
cepts; these terms are sometimes used
interchangeably today (Immelmann and
Beer 1989, 151).
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[Latin énstinctus, past participle of instinguere,

to impel < root -stig]

» primary instinct 7. Instinct that di-
rectly results from natural selection
(Romanes 1882 in Gherardi 1984, 381).

» secondaryinstinct 7. Animalhabits that
are unconsciously formed and directly
inherited in some unknown manner
(Romanes 1882 in Gherardi 1984, 381).

intention movement .

1. For example, in some bird, fish, and
mammal species, including Humans,
etc.: the beginning of an innate behavior
pattern that communicates an indi-
vidual’s readiness to perform a specific
behavior and indicates its “mood”
(Heinroth 1911 in Tinbergen 1951, 141).

2. Ananimal’s preparatory motions shown
prior to a complete behavioral response
(e.g., a crouch before a leap or a snarl
before a bite) (Daanje 1950, Andrew
1956 in Wilson 1975, 225; Wilson 1975,
560, 587).

¢f. behavior: displacement behavior

Comments: An intention movement is not

necessarily followed by the behavior that it

seems to indicate. Some intention move-
ments have been ritualized into communi-
cative signals (Wilson 1975, 560). “Inten-
tion” in this term does not imply subjective

intent Immelmann and Beer 1989, 155).

» fight-intention movement 7. An in-
tention movement that communicates
combat readiness to a rival (Heymer 1977,
90).
¢f. irrelevant behavior

» flight-intention movement 7. An in-
tention movement that communicates
fleeing readiness to a rival (Heymer 1977,
96).

intentional behavior .

1. A person’s behavior that involves a
mental representation of a goal that is
instrumental in guiding his behavior;
this representation is not necessarily
conscious (McFarland 1985, 500).

2. A person’s having a mental image, or
images, of future events in which he
“pictures” himself as a participant and
makes a choice as to which image he
will try to bring to reality (Griffin 1976 in
McFarland 1985, 526).

¢f. intent, intentionality

intraspecific behavior 7. An animal’s
behavior directed toward a conspecific

(Immelmann and Beer 1989, 158).

¢f. behavior: social behavior

investigativebehavior #.Anorganism’s
exploring its social, biotic, and abiotic envi-

ronment (Scott 1950 in Lehner 1979, 64).

¢f. behavior: exploratory behavior

joking behavior n. A person’s teasing,
mocking, and kidding around that might
serve to divert aggression, educate, or both

(Heinz 1967, Eibl-Eibesfeldt 1972 in Heymer

1977, 155).

v.i. joke

juvenile behavior #.Behavior shown by

a juvenile, or immature, animal that is never

shown during its later life, e.g., food begging

by juvenile swallows, alarm behavior of

Herring Gull chicks, or larval behavior of

Lepidoptera (McFarland 1985, 306).

killingbehavior, killing 7. Ananimal’s

causing the death of another animal, e.g., a

predator’s killing a prey or an animal’s

committing infanticide or siblicide, q.v.

(Immelmann and Beer 1989, 164).

¢f. cannibalism; -cide: infanticide

Comments: Wilson (1975, 246-248, 504)

uses “murder” for “killing behavior” and

indicates that it is done without reference to

morality of a killing act; de Waal (1989, 69)

suggests that “murder” implies intent to kill

in Chimpanzees which cannot be proved.

Many animal species kill conspecifics, in-

cluding praying mantids, Honey Bees, Lions,

Chimpanzees, and Humans (de Waal 1989,

6). Many animal species kill heterospecifics

in predating or fighting with them over

resources (e.g., ants or stingless bees).
learned behavior See learning.
leisure behavior, luxury 7. A behav-

ior that completely disappears from an

animal’s activities when it has to ration its

time (McFarland 1985, 452).

ligulation See ligulation.
lobtail 7. A whale’s slapping its tail flukes
against the surface of water (Baker and

Herman 19853, 55).

v.i, v.t. lobtail

¢f fin

marking behavior, marking .

1. In some bee and desert-woodlice spe-
cies, many mammal species: an indi-
vidual's making, or strengthening, its
scent mark (urine, feces, saliva, phero-
mones, or a combination of these things,
depending on the species) (Immel-
mann and Beer 1989, 258).
syn. scent marking, scent-marking be-
havior (Clapperton 1989, 436)

2. An animal’s making, or strengthening,
any kind of a mark (e.g., scent mark or
acoustic, or optical, signal) (Immelmann
and Beer 1989, 179).

¢f. scent mark

Comment: As a type of bookkeeping sys-

tem, a red fox scent-marks a place where

food, or food odor, remains after it has
eaten most or all of the food in that particu-

lar location (Henry 1993, 90).
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» allomarking 7. An animal’s marking a
conspecific Immelmann and Beer 1989,
259).
¢f. behavior: marking behavior: auto-
marking

» automarking 7. In some primate spe-
cies; many deer species; the Hedgehog,
Muskox: an individual’s applying an odor-
ous substance to its own body and using
the odor in communication (Immelmann
and Beer 1989, 259, 262); e.g., a deer’s
automarking its belly and forelegs with
sprayed urine, resulting in almost black
staining of these areas (Heymer 1977,
83).
syn. chemical self-marking (Immelmann
and Beer 1989, 259), self-marking

» markingdrumming 7.Inhamsters and
mice: an individual’s marking the ground
with its hind paws after rubbing them
across its scent glands (Heymer 1977,
129).

» self-marking See behavior: marking:
automarking.

» territory marking, territory signaling
n. An animal’s delineating its territory
with signals or markings; e.g., many drag-
onfly and fish species mark with special
conspicuous movements; electric fish may
mark with weak electric fields; many
mammal species scent mark with gland
secretions, urine, or feces; many bird
species and the howler monkey mark
with songs or other vocalizations (Heymer
1977, 147).

» urine marking 7. In many mammal
species: an individual’s marking a land-
mark with its urine.

» urine spraying 7.

1. In some mammal species, especially
rodents: an animal’s spraying a partner
with urine (Altmann 1969 in Heymer
1977, 83).

2. In some rodent species, hares: an
individual’s (usually a male) forceful
ejection of urine used to mark inani-
mate objects in its territory or conspe-
cifics (rodents, hares) (Immelmann and
Beer 1989, 322).

syn. urine marking

» urine washing . In several species of
less-derived and more-derived primates:
an individual’s moistening its palms with
urine and wiping it on its foot soles with
rapid swipes; this leaves an odor trail as
the animal moves about (Hill 1938 and
Eibl-Eibesfeldt 1953 in Heymer 1977, 83).

mashing, scamming, scrumping,
shacking #n. US. slang, a person’s hav-
ing sexual relations with another person

(Gabiriel, 1997, 22).

Comments: These are terms used by U.S.
people (especially students) in the 1990s
that suggest a lack of emotional and roman-
tic content (Gabriel, 1997, 22).

mate guarding, mate-guarding
behavior 7. In many species of inverte-
brates and vertebrates: an individual’s stay-
ing near before or after copulation, or both,
and stopping others from copulating with
its mate (Wilson 1975, 322; Barrows and

Gordh 1978, 341; Convey, 1989, 56: Immel-

mann and Beer 1989, 124; Dunham and

Hurshman 1990, 976).

syn. “wife watching” (Immelmann and Beer

1989)

¢f. escort

v.t. mate guard

» postcopulatory mate guarding 7. For

example, in some cricket, damselfly, and
dragonfly species; the Cactus Fly, Dung
Fly, Human, and Japanese Beetle: a male’s
mate-guarding behavior shown after ini-
tially, or completely, copulating with his
mate, depending on the species (Jacobs
1955, Parker 1970, Mangan 1979 in Parker
1984, 17; Barrows and Gordh 1978, 341,
Waage 1984, 253; Smith 1984, 636; Sakaluk
1991, 207).
Comment: In decorated crickets, mate
guarding deters rivals from courting a
recently mated female (Sakaluk’s 1991,
207).

» precopulatory mate guarding 7. For
example, in some insect species; many
crustacean and spider species; Bonellia
echiuroid worms, Humans: a male’s stay-
ing in close association with a female
before copulation; this guarding can in-
volve physical attachment of the pair in
some species (Austad 1984, 245; Parker
1984, 19; Dunham et al., 1986, 1680).
syn. suitor phenomenon (Robinson and
Robinson 1980 in Austad 1984, 245; Smith
1984, 636)

Comment: In Humans, a female may also
guard a male mate. Humans mate guard
in many ways, including the use of soci-
etal rules and laws and male anticuckoldry
techniques (Dickeman 1979, 1981 in Smith
1984).
maternal behavior See care: parental
care: maternal care.
mating behavior See mating.
mimeticbehavior 7. Oneanimal’'s mak-
ing a species-specific response after per-
ceiving a conspecific second animal’s mak-
ing the same response, under conditions
where it can be demonstrated that the latter
animal’s response is the stimulus for the
former animal and that no opportunity for
discrimination and differentiation training
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has been given to either animal (Verplanck

1957).

¢f. behavior: imitative behavior; learning:

social imitative learning

momentary behavior See behavior
event.

mounting, mounting behavior 7. A
male animal’s adopting a position that
facilitates copulation Immelmann and Beer

1989, 194-195).

syn. sexual mounting

¢f. bout: mount bout; copulation: pseudo-

copulation

Comment: In mammals, mounting usually

consists of a male’s standing on his hindlegs

and grasping a female’s flanks from behind

(Immelmann and Beer 1989, 194-195).

necrophoric behavior #.In ants, par-
ents of some bird species, elephants, moth-
ers of some primate species, the Honey

Bee: an individual’s carrying the corpse of

a dead conspecific Immelmann and Beer

1989, 198).

nest-cleaning behavior 7. In social-
insect and many songbird species: an
individual’s removing fecal matter, debris,
remains of dead animals, or some other
object from its nest Immelmann and Beer
1989, 200).
¢f. behavior: hygienic behavior
nonepigamic behavior See behavior:
epigamic behavior: nonepigamic behavior.
nurturance, nurturing behavior .

An animal’s behavior that is essential for

ensuring the survival of relatively helpless

offspring (Morris et al. 1995, 1697).

¢f. care

Comment: There has been considerable

ambiguity in researchers’ use of the term

“nurturance;” they have used broad defini-

tions, often including any form of coopera-

tive behavior (Morris et al. 1995, 1699). A

more fine-grained definition of nurturance

would be useful.

[Old French norriture, norreture < Late

Latin nutrire, to nourish]

operant behavior 7. An animal’s total-
ity of operant responses (Verplanck 1957).
organism behavior 7.

1. Any observable action, or response, of
an organism (Lincoln et al. 1985).

2. The response(s) of a single organism,
group, species, or other taxon, to envi-
ronmental factors (Lincoln et al. 1985).

syn. behavior

pairingbehavior See copulation, court-
ship.

parental behavior See care: parental
care.

paternal behavior See care: parental
care: paternal care.

phoretic behavior See symbiosis:
phoresy.

play behavior See play.

playingdead, playing O’possum See
behavior: defensive behavior: playing dead.

postcopulatory behavior See behav-
ior: copulatory behavior.

pouting, pouting behavior n. A
person’s hanging his head, turning his eyes
away, and making a long face (e.g., in
children who have just lost an argument)

(Heymer 1977, 157).

preceptive behavior See behavior: so-
liciting behavior.

precoital behavior, precopulatory
behavior See courtship.

preprogrammedbehavior Seebehav-
ior: instinct.

prey-catchingbehavior #.A predator’s
behavior that leads to prey capture (Heymer

1977, 42).

proceptive behavior .

1. A female’s reactions that constitute her
initiative in establishing and maintain-
ing a sexual interaction with a male
(Beach 1976 in Dewsbury 1978, 237),
including genital presentation in some
primate species (Immelmann and Beer
1989, 233).

2. Attraction of estrous females to males
(Hinde 1982, 155).

syn. proceptivity

¢f. attractivity, receptivity

programmed behavior See behavior:
instinct.

proteanbehavior See behavior: escape
behavior: protean behavior.

pseudosexual behavior See behavior:
sexual behavior: pseudosexual behavior.

puddling #. Butterflies’ congregating at
puddles where they imbibe salts and other
nutrients that are found in the evaporating

water (Anderson 1995, 88).

v.i. puddle (Anderson 1995, 88)

Comments: Butterflies and moths also con-

gregate at excrement, rotting fruit, urine, and

other nutritious substances (Anderson 1995,

88; personal observation). Bees also congre-

gate at salt sources (Barrows 1974, 189).

[Middle English podel, diminutive of Old

English pudd, ditch]

purposive behavior 7. Behavior thatis
considered with respect to its goals

(Verplanck 1957).

¢f. teleology.

Comment: Verplanck (1957) discusses prob-

lems with “purposive behavior” in view of

the fact that the definition of “goal” varies.

“... purposive behavior is not a very useful

concept, for it is neither empirical fish nor

theoretical fowl.”
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rappingbehavior #.InHermit Crabs: a
short, rapid tapping that an initiator in
shell-exchange interaction makes against a
noninitiator’s shell (Hazlett 1975 in Hazlett
1987, 218).

Comment: A noninitiator can obtain infor-

mation about an initiator’s shell size from

the rapping (Hazlett 1987, 218).

recruitmentbehavior See recruitment.

reflex behavior See reflex.

relict behavior #.

1. A behavior that has become function-
less (vestigial) yet persists, usually in a
fragmentary or greatly reduced form;
e.g., performance of balancing move-
ments with their tails which are no
longer appropriate for balancing in some
macaque species or egg-rolling behav-
iors typical of their ground-nesting an-
cestors shown by many pigeon species
and tree-nesting rails Immelmann and
Beer 1989, 252).
syn. evolutionary vestige (Immelmann
and Beer 1989, 252)

2. A species’ behavior that remains essen-
tially intact long after an environmental
stimulus that influenced its evolution
vanished (Yoon 1996d, C1).

Notes: California Ground Squirrels from popu-

lations that have been free of snakes for

30,000—-70,000 years still clearly recognize
rattlesnakes and exhibit stereotypic anti-
rattlesnake behavior (Coss et al. in Yoon
1996d, C1). Stickleback fish from a popula-
tion that has long been free of sculpin (a
dangerous predator of these fish) immedi-
ately engage in stereotypic antisculpin be-
havior when confronted with a sculpin (Fos-
ter et al. in Yoon 1996d, C6). Human females
report that they are fearful about being
attacked from below, and males report that
they are fearful about being attacked from
the side. This behavior might have evolved
when female hominids spent more time in
trees than males, and males spent more time
on the ground the females. A possible relict
behavior is the fast running of the North

American Pronghorn Antelope, which can run

nearly 60 miles per hour (Byers in Yoon 1996d,

C1). This running ability might have evolved in

response to now extinct predators, including

Jaguars, Lions, Long-Legged Hyenas, North

American Cheetahs, and Short-Faced Bears.

¢f. organ: relict

reproductive behavior 7. Any behav-
ior relating to breeding, including pair
formation and mating; some investigators
include territoriality, nest building, brood-
ing, and parental care in reproductive be-
havior (Immelmann and Beer 1989, 253).
¢f. copulation, mating

respectful behavior, respect of
possession . In Hamadryas Baboons:
an individual’s inhibition of taking posses-
sions of conspecific animals (e.g., males’ not
taking over mates or food of others) (Kummer
et al. 1973 in Sigg and Falett 1985, 978).
¢f. showing respect
respondent behavior 7. An animal’s
totality of behavior respondents (Verplanck

1957).

risk-sensitive behavior 7. Ananimal’s
showing different behavioral options based
on variance in its reward or punishment

(Brown 1987a, 306).

ritualized behavior #.

1. An animal’s behavior that appears in
most members of its species, is relatively
invariant in its topography, and is typi-
cally a social releaser (Verplanck 1957).

2. An animal’s behavior that appears in
repertoires of members of several re-
lated species and usually varies in ste-
reotypy among species (Verplanck 1957).

syn. ritualized response

¢f. emancipation; grooming: ritualized

grooming; ritual; ritualization

Comments: “Ritualized responses occur in

sharply restricted situations” (e.g., grass pull-

ing during Herring Gull threat behavior);
theoretically, they have become specialized
through evolution, most often as a social

releaser, and are often associated with a

special marking of fur or feathers (e.g.,

ritualized preening in the courtship of some

anatid duck species that reveals a usually
hidden, light-colored patch) (Verplanck

1957). “Ritualized behavior” has been traced

evolutionarily to intention movement, am-

bivalent behavior, displacement activities, or
redirection, augmented by additional sec-
ondary signal characteristics in most cases

studied (Immelmann and Beer 1989, 255).

rutting behavior 7. Animal sexual be-
havior, especially in deer and other rumi-
nants (Michaelis 1963; Immelmann and

Beer 1989, 257).

syn. estrus (Michaelis 1963)

¢f. rut

saliva spreading 7. Ananimal’s spread-
ing its saliva on its body surface, often for

cooling purposes (Bligh and Johnson 1973,

954).

¢f. temperature regulation: behavioral tem-

perature regulation

self-medicatingbehavior, self-medi-
cation See pharmacognosy: zoopharma-

COgNosy.

selfish behavior, selfishness 7.

1. A person’s devotion to, or concern with,
his own advantage, or welfare, to the
exclusion of regard for others (Oxford
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English Dictionary 1971, entries regard-
ing selfish from 1640).

2. Sociobiologically, an individual organism’s
doing something that benefits its own
genetic fitness at the expense of the
genetic fitness of conspecifics (Wilson
1975, 594).

3. Sociobiologically, an individual orga-
nism’s doing something that benefits
itself while harming or imperiling others
that it affects (Wittenberger 1981, 621).
Note: Benefit and harm can be measured
in terms of direct fitness [to the per-
former] (Wittenberger 1981, 621).

¢f. altruism; behavior: spiteful behavior;

cooperation

» weak selfishness 7. An interaction be-

tween an actor and recipient in which the
actor has a fitness increase and the recipi-
ent has no fitness change (Gadagkar
1993, 233).
sentinel behavior #. For example, in
two baboon species; the Pigtail Macaque
and Verbet Monkey: an alert nonforaging
individual’s stationing itself in a prominent
place while members of its group forage
nearby (Horrocks and Hunte 1986, 1560).
sexualbehavior 7.Anorganism’s court-
ship and copulatory behavior (Scott 1950 in

Lehner 1979, 64).

¢f. courtship, copulation

» pseudosexual behavior 7.Insome liz-

ard species (whiptails, racerunners): a
reproductively active female’s pursuing,
mounting, and gripping another such
female with her limbs and jaws (Halliday
and Adler 1986, 93).
¢f. copulation: pseudocopulation
Comment: This behavior might synchro-
nize ovulation and oviposition in a female
group (Halliday and Adler 1986, 93).
shell-searchingbehavior .In pagurid
crabs (Hermit Crabs): an individual’s search-
ing for a new shell when it outgrows its
present one or when its shell is artificially
removed (Heymer 1977, 151).
shelter-building behavior n. An
animal’s using parts of its environment,

body products, or both for producing a

shelter for itself, other organisms, or both

(inferred from Fitzgerald 1995, 30).

Comments: In Lepidoptera (butterflies and

moths), larvae of many species make shel-

ters from plant parts, silk, or both. Some
species roll leaves; some cut and fold over
leaves; some fasten leaves and twigs to-

gether with silk; and so forth (Fitzgerald 1995).

shelter-seeking behavior 7. An or-
ganism’s seeking out and coming to rest in

a favorable part of its environment (Scott

1950 in Lehner 1979, 64).

showing-the-nest behavior #. In
many bird and fish species: a male’s draw-
ing a female toward his nest, or nesting
hole, which may be followed by his show-
ing her nesting behavior (broodiness) and
her occupying his nest (Heymer 1977, 122).
signaling behavior See display.
snoring . A sleeping animal’s breathing

through its nose and open mouth with a

hoarse, rough noise and rattling vibrations

of its soft palate (Michaelis 1963).

n. snorer

v.i. snore

Comments: Snoring occurs in mammals

including the Domestic Dog, Human, and

Orangutan (Galdikas 1995, 11).

[Middle English snoren; akin to Middle Low

German snorren, to hum, drone]

social behavior See sociality.

» selfish social behavior 7. Behavior of
afocal organism that includes overt selfish-
ness (promoting its direct fitness), such as
aggressiveness and territoriality, and quasi-
altruistic selfishness, such as cooperation
and reciprocal (temporary) altruism, q.v.
(West Eberhard 1975, 7).

soliciting behavior 7. For example, in
primates: a female’s movements and pos-
tures that invite a male to copulate with her

(Immelmann and Beer 1989, 281).

syn. preceptive behavior

» presenting 7. In some species of Old
World Monkeys: Soliciting behavior in
which a female shows her swollen red sex
skin to a male(s) (Dewsbury 1978, 87).
syn. genital presentation (Immelmannand
Beer 1989, 281)

v.i. present
spacing behavior . In many animal
species, including social insects, mocking-
birds, Humans: behavior (including territo-
riality and individual-distance behavior)
that maintains an appropriate distance be-
tween individual organisms or groups

(Heymer 1977, 52).

¢f. dispersion

species-specific behavior 7. Behav-
ior that is unique to one species (Brown

1975, 400).

See instinct.

syn. species-characteristic behavior, spe-

cies-typical behavior (G.M. Burghardt, per-

sonal communication)

¢f. behavior; behavior: innate behavior

spinning #n. A worker Honey Bee’s ro-
tating her body and moving erratically due
to pesticide poisoning (Robinson and

Johansen 1978, 16).

spite, spiteful behavior 7. “Behavior
that lowers the genetic fitnesses of both
the perpetrator and the individual toward
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which the behavior is directed” (Wilson

1975, 595).

¢f. altruism; behavior: selfish behavior

Comment: “Harm is measured in terms of

direct fitness” (Wittenberger 1981, 622).

» weak spite 7. An interaction between an
actor and recipient in which the actor has
no fitness change and the recipient has
decreased fitness (Gadagkar 1993, 233).

sponge carrying 7. A Bottlenose Dol-
phin’s transporting a sponge on its rostrum

(Smolker et al., 1997, 454).

Comment: Available data indicate that

sponge carrying is probably involved in

foraging and a likely case of tool use, g.v.

(Smolker et al. 1997, 454).

spontaneous behavior .

1. Behavior that occurs in the ostensible
absence of any stimuli that can be
shown to elicit, release, or set the occa-
sion for its occurrence (Verplanck 1957).
Notes: To call a behavior “spontaneous”
indicates our current ignorance of the
events that control it. Spontaneous be-
havior is not capricious. “This term
would be synonymous with operant
behavior, except that operants that have
come under the control of discrimina-
tive stimuli are no longer spontaneous”
(Verplanck 1957).

2. Internally caused and controlled behav-
ior that is neither released nor main-
tained by external or peripheral stimu-
lation, e.g., some vocalizations of tur-
keys and crickets, initiation of appeti-
tive behavior, and some embryo move-
ments Immelmann and Beer 1989, 289).

syn. autonomous behavior (Immelmann

and Beer 1989, 289)

¢f. activity: vacuum activity

stereotype, stereotyped-motor acts,
stereotypic behavior See stereotypy.
submissive behavior See submission.
superstitious behavior 7. Forexample,
in Domestic Pigeons: an individual’s re-
peating certain behavior that it associates
with a reward because it once showed the
behavior by chance when a reward was

given (e.g., a pigeon’s turning quickly in a

small circle or tic-like head movements)

(Skinner 1948 and Herrnstein 1966 in Hinde

1970, 449).

symbolic behavior .

1. An animal’s intention movement that
became ritualized and is used for in-
traspecific communication (Lorenz 1941
in Immelmann and Beer 1989, 301).

2. An animal’s display (Immelmann and
Beer 1989, 301).
syn. symbolic action, symbolic move-
ment

3. A person’s verbal behavior (Verplanck
1957).
4. A hypothesized class of behavior that
cannot necessarily be directly observed
(Verplanck 1957).
The observed behavior from which
symbolic behavior (def. 4) is inferred
(Verplanck 1957).

6. Loose and colloquially, thinking (Ver-
planck 1957).

¢f. thinking

Comment: This term was used in earlier

literature, but without consistency; it is

seldom used today (Immelmann and Beer

1989, 30D.

territorial behavior See territoriality.
threat, threat behavior 7.

1. An animal’s behavior that produces
flight behavior of some strength in
another, usually conspecific animal
when it occurs in its presence; threat
behavior most often elicits other ago-
nistic behavior in a threatened animal
(Verplanck 1957).
syn. apotreptic behavior (Barnett 1981
in Immelmann and Beer 1989, 18)

2. In many animal species: avoidance be-
havior with aggressive elements, e.g., an
intimidation display with aspects of threat
(hair bristling, feather ruffling, raising
skin folds and crests, teeth displaying,
horn displaying, making sounds, etc.);
threat always contains components of
attacking and fleeing, and it can express
an animal’s readiness to fight (Heymer
1977, 55; Immelmann and Beer 1989,
31D).

3. Behavior that occurs in agonistic con-
texts and commonly signifies hostility
toward, or intent to attack, another
animal (Hand 1986).

¢f-behavior: appeasement behavior, treptic

behavior: epitreptic behavior; display:

bared-teeth display, bared-teeth-scream
display, challenge display; facial expres-
sion: ear-flap threat, open-mouth threat

[apotreptic behavior coined by Barnett 1981

in Immelmann and Beer 1989, 18]

» canine-tooth threat 7. In several deer
species: a male’s drawing back his upper
lip along his entire upper jaw, exposing
his rudimentary canine teeth in the corner
of his mouth, making his eyes appear
white to his rival due to his standing
diagonal to his rival with only the side of
his eyeball exposed, and erecting his
neck and back hair (Bltzler 1974 in
Heymer 1977, 58).

Comment: This threat is associated with
specific types of confrontations (e.g., rank
changing) (Heymer 1977, 58).

N
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» defensive threat 7. An animal’s show-
ing a threat while it withdraws from a
combatant during an agonistic encounter
(Eibl-Eibesfeldt 1957 in Heymer 1977,
50).

» offensive threat 7. An animal’s show-
ing a threat while it approaches a combat-
ant during an agonistic encounter (Eibl-
Eibesfeldt 1957 in Heymer 1977, 50).

» phallic threat See display: genital dis-
play: genital presentation.

» protected threat 7.Inbaboons: a tactic
used by females of a one-male group
(“harem”) that involves confronting a ri-
val only when the group’s male is nearby
(Wilson 1975, 534).

» teeth grinding 7. In rodents and rumi-
nants that use their teeth as weapons: an
individual’s noisily rubbing its teeth to-
gether by sideways mandibular move-
ment (Heymer 1977, 204).

tongue-lashingbehavior Seeligulation.
trekking .

1. In South Africa, a person’s traveling by
ox wagon (Michaelis 1963).

2. Traveling, especially slowly or ardu-
ously (Michaelis 1963).

3. In South Africa, an ox’s drawing a ve-
hicle or load (Michaelis 1963).

4. In Yanomami, an entire community’s
packing up its possessions, abandoning
its communal shelter, and going into the
forest in one to several groups to hunt
and gather wild foods (Good 1995, 57).

n. trek

v. trekked

v.i. trekking

[Dutch trekken, to draw, travel]

treptic behavior, treptics 7. Animal
social interactions of approach and with-
drawal during interactions.

[coined by Barnett 1981 in Immelmann and

Beer 1989, 18, who indicate that this term

and apotreptic and epitreptic behavior have

not caught on in the literature]

¢f. intimidation

» apotreptic behavior See behavior:
threat.

» epitreptic behavior 7. An animal’s
behavior that tends to cause a conspecific
to approach.

[coined by Barnett 1981 in Immelmann
and Beer 1989, 18]
trial-and-error behavior See kinesis:
klinokinesis.
triggered behavior #.Behavior that con-
tinues independently of external stimulation

after its first elicitation by a stimulus (e.g., a

fixed-action pattern) (Dewsbury 1978, 15).

unlearned behavior See instinct.

¢f. behavior: innate behavior; innate

vacuum behavior See activity: vacuum
activity.
verbal behavior 7.

1. A person’s vocalization, writing words,
response to written words, or a combi-
nation of these activities (Verplanck
1957).

2. A person’s behavior (including vocal-
ization, writing, gesturing, and other
forms of communication) whose rein-
forcement is contingent upon stimula-
tion of and response by another indi-
vidual (Verplanck 1957).

vestigial behavior See behavior: relict.
vigilant behavior See vigilance.
wallowing 7.

1. Ananimal’s rolling about (Michaelis 1963).

2. A animal’s actively being immersed in
mud, sand, snow, etc. (Michaelis 1963).
Note: This is often done with pleasure in
Humans (Michaelis 1963).

3. A animal’s trashing about, floundering
(Michaelis 1963).

4. A person’s living self-indulgently: to
wallow in sensuality (Michaelis 1963).

5. An animal’s spreading fluid (e.g., mud,
water, or urine) on its body surface,
resulting in evaporative heat loss (Bligh
and Johnson 1973, 958).

¢f. temperature regulation: behavioral tem-

perature regulation

n. wallower

v.i. wallow

[Old English wealwian)

warning behavior See behavior: alarm
behavior.

¢ behavior chain See chain.

¢ behavior-chain diagram See -gram:
behavior-chain diagram.

¢ behavior event, behavioral event .
An animal’s change in behavior states that
approaches being an instantaneous occur-
rence (e.g., a bird’s taking flight) (Altmann
1974 in Lehner 1979, 69).
syn. momentary behavior (Sackett 1978 in
Lehner 1979, 69)
¢f. behavior state

¢ behavior hypothesis See hypothesis:
population-limiting hypotheses: behavior
hypothesis.

¢ behavior modification, behavioral
modification 7. A technique that seeks
to modify animal (including human) behav-
ior, in which rewards and reinforcements, or
punishments, are used to establish desired
habits or patterns of behavior (Michaelis
1963).

¢ behavior pattern See classification of
behavior (table); pattern: behavior pattern.

+ behavior-sequence diagram See be-
havior-chain diagram.
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¢ behavior state, behavioral state .
The behavior that one or more animals is
engaged in; an ongoing behavior (e.g., a
bird’s flying) (Altmann 1974 in Lehner 1979,
69).
syn. duration-meaningful behavior (Sackett
1978 in Lehner 1979, 69)
¢f. behavior event

¢ behavior stereotype See stereotypy.

¢ behavior syndrome 7. A behavioral
category comprised of several smaller be-
havioral categories Immelmann and Beer
1989, 303).

¢ behavior type 7. One kind of behavior
in Scott’s (1950 in Lehner 1979, 64) classifi-
cation: ingestive, investigative, shelter-seek-
ing, eliminative, sexual, epimeletic, et-
epimeletic, allelomimetic, and agonistic be-
havior.

¢ behavioral act, act #».Part of a behavior
pattern, e.g., parts of flight: taking off, flying,
and landing (Lehner 1979, 65).

See classification of behavior (table).

¢f. behavior pattern; behavior type; behav-

ioral act: component part of a behavioral act;

episode

component part of a behavioral
act n.Part of a behavior act (e.g., parts of
the act of taking off), movements of par-
ticular body parts, and neurological activ-
ity (Lehner 1979, 65).
¢f. behavioral act, behavior pattern, behav-
ior type

¢ behavioral biology See study of: biol-
ogy: behavioral biology.

+ behavioral catalog See-gram: ethogram.

¢ behavioral characteristic See charac-
ter: behavioral characteristic.

¢ behavioral deficit »n. An animal’s ab-
normally low production of a particular
behavior Immelmann and Beer 1989, 137).
¢f. behavior: abnormal behavior; hypertro-
phy

¢ behavioral dichotomy See courtship:
behavioral dichotomy.

¢+ behavioral dimorphism See poly-
ethism.

¢ behavioral ecology See study of: ecol-
ogy: behavioral ecology.

¢ behavioral embryology Sece study of:
embryology: behavioral embryology.

+ behavioralendocrinology See study of:
endocrinology: behavioral endocrinology.

¢ behavioral event See behavior event.

¢ behavioral genetics See study of: ge-
netics: behavioral genetics.

¢ behavioral inventory See -gram: etho-
gram.

¢ behavioral-isolating mechanism See
mechanism: isolating mechanism: sexual
isolating mechanism.

¢ behavioral mimicry See mimicry: be-
havioral mimicry.

¢ behavioral modification See behav-
ior modification.

+ behavioral ontogenesis, behavioral
ontogeny See -genesis: ethogenesis.

¢ behavioral phylogeny See study of:
phylogeny: behavioral phylogeny.

¢ behavioral physiology See study of:
physiology: behavioral physiology.

¢ behavioral polymorphism See poly-
ethism.

¢ behavioral program See program: be-
havioral program.

¢ behavioral repertoire, behavioral
repertory Sce -gram: ethogram.

¢ behavioral resilience 7. A measure of
the extent to which any of an animal’s
behaviors can be reduced in duration by its

other behaviors (McFarland 1985, 452).

¢f. behavior: leisure behavior

Comment: Low-resilience behaviors are re-

duced in duration rather than high-resil-

ience ones when an animal faces a time

constraint (McFarland 1985, 452).

¢ behavioral scaling .

1. Variation in the magnitude, or in the
qualitative state, of an animal’s behavior
that is correlated with stages of its life
cycle, population density, or certain pa-
rameters of its environment (Wilson 1975,
20).

Note: Behavioral scaling is likely to be
adaptive (Wilson 1975, 20).

2. “The range of forms and intensities of a
behavior that can be expressed in an
adaptive fashion by the same society or
individual organism” (Wilson 1975, 579).
Note: For example, a society may be orga-
nized into individual territories at low
densities but shift to a dominance system
at high densities (Wilson 1975, 579).

syn. behavior scaling

¢ behavioral sciences See study of: be-
havioral sciences.

¢ behavioral silence See learning: be-
haviorally silent learning.

¢ behavioral state See behavior state.

¢ behavioralsystem See cycle: functional
cycle.

¢ behavioral temperature regulation
See temperature regulation: behavioral tem-
perature regulation.

¢ behavioraltendency See potential: spe-
cific-action potential(ity).

¢ behavioralunit 7. The kind of behavior
that one measures in a study (e.g., fights,
songs, journeys, blows, notes, or footsteps)

(Lehner 1979, 63).

Note: Lehner (1979, 64-67) lists classifica-

tions of behavioral units.
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+ behavioral vestige See relict.
¢ behaviorism (Brit. behaviourism) .

1. A theory and method of psychological
investigation that is based on the objec-
tive, experimental study and analysis of
behavior (Oxford English Dictionary 1989,
entries from Watson 1913).

2. The psychological theory that the behav-
ior of Humans and nonhuman animals is
determined by measurable external and
internal stimuli acting independently
(Michaelis 1963).

3. The view that “psychology studies be-
havior itself, rather than mental events”
(McFarland 1985, 8), such as sensation,
emotion, mind, consciousness, will, and
imagery (Collocot and Dobson 1974).

syn. behaviorist school of psychology

¢f. study of: behavior, behavioral biology;

psychology: behaviorism

Comments: “In its strong form, behaviorism

rejects all reference to inner processes in the

explanation of behavior.” Behaviorism was
initiated by John B. Watson in 1913 (McFar-
land 1985, 8). Eysenck et al. (1979) describe

“Watsonian behaviorism,” “Tolman’s purpo-

sive behaviorism,” etc.

American behaviorism Sece study of:

psychology: classical animal psychology.

descriptive behaviorism 7.

1. The learning theory of B.F. Skinner
which explains behavior largely in terms
of linguistically formulated observations
and their interrelationships (Eysenck et
al. 1979, 12D).

2. “A collective term for the techniques of
operant conditioning by which oper-
ants, or emitted responses, are exam-
ined without necessary reference to
originating rather than reinforcing
stimuli” (Eysenck et al. 1979, 121).

ethical behaviorism 7. One of several

theories of human ethical behavior that
proposes that “moral commitment is en-
tirely learned, with operant conditioning’s
being the dominant mechanism; in other
words, children simply internalize the be-

havioral norms of the society” (Scott 1971

in Wilson 1975, 562-563).

See ethical institutionism.

Comment: This theory is opposed by the

“developmental-genetic concept” (Scott

1971 in Wilson 1975, 562-563).

logicalbehaviorism 7.Behaviorism that

has the view that any statements about
mental events are meaningless (Dawkins

1980, 12).

metaphysical behaviorism, radical

behaviorism 7. Behaviorism that de-

nies the existence of mind; asserts that
conscious, or mental, processes are be-

yond the realm of scientific inquiry; and

emphasizes observability, operationalism,

falsifiability, experimentation, and replica-

tion (Blackburn 1984, 291-292).

Comments: Skinner’s “metaphysical behav-

iorism” is often exaggerated by his follow-

ers; Skinner makes several references to the
essential study of thoughts in psychological

studies (Blackburn 1984, 291-292).

methodological behaviorism 7. Be-
haviorism that acknowledges that subjective
experiences may exist, butit is no concern of

science to study them (Dawkins 1980, 12).

molar behaviorism, molarism See
behaviorism: purposive behaviorism.

molecular behaviorism 7. Behavior-
ism that seeks to explain all behavior as
built from the smallest possible units

(Eysenck et al. 1979, 121).

purposive behavior, purposive
behaviorism #.

1. The concept that behavior is not a me-
chanical succession of causes and effects
but is a set of actions strictly linked and
oriented towards an organism’s achiev-
ing a goal (Tolman 1932 in Gherardi
1984, 371).
¢f. teleology

2. The learning theory of E.C. Tolman, who
does not start from the smallest possible
elements of behavior but instead consid-
ers the holistic, purposive units or species
(Eysenck et al. 1979, 121).
syn. molar behaviorism, molarism
(Eysenck et al. 1979, 121)

radical behaviorism See behaviorism:
metaphysical behaviorism.

¢ behaviorist 7. A proponent, or practi-
tioner, of behaviorism, g.v.(McKechnie 1979;
McFarland 1985, 9).
adj. behaviorist, behavioristic

¢ behaviorist school of psychology
See behaviorism.

¢ behavioristicmethod See method: be-
havioristic method.

+ Behrens-Fisher t test See statistical test:
multiple-comparisons test: planned-multiple-
comparisons procedure: Behrens-Fisher ttest.

¢ Bekner-Marshall hypothesis Sce hy-
pothesis: hypotheses regarding the origin of
the Cambrian explosion: Bekner-Marshall
hypothesis.

¢ bell-shaped distribution See distribu-
tion: normal distribution.

¢ bellowing See 2group: bellowing.

¢ beneficence Seesymbiosis: beneficence.

¢ beneficent behavior See behavior: be-
neficent behavior.

¢ beneficiary 7. A person who receives
benefits or favors (Oxford English Dictio-
nary 1971, entries from 1662).
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beneficiary

super-beneficiary 7. An organism that

isa very efficient at being a recipient of help

from conspecific workers, or subordinates

(e.g., queens of some kinds of social in-

sects) (West Eberhard 1975, 14).

¢f. super-donor

¢ benefit .

1. Any consequence of a phenotypic trait

that increases Darwinian fitness (Witten-
berger 1981, 613).
Note: Sometimes benefits are operation-
ally defined in terms of direct and indi-
rect fitness, especially in empirical stud-
ies or theoretical analyses, pertaining to
them (Wittenberger 1981, 613).

2. An organism’s gain in viable offspring
(Dawkins 1986, 31).

3. An organism’s energy intake (Dawkins
1986, 31).
¢f. cost, utility

benefits of sex pl. n. Benefits including

assembly of better genotypes (Willson

1983, 47).

expected benefit 7. Benefit, measured

as fitness, that an individual can expect to

receive at some future time by performing

a particular behavior rather than some

alternative behavior; “benefit multiplied

by the probability of realizing the benefit”

(Wittenberger 1981, 615).

» net expected benefit 7. “The average
net increase in fitness that an individual
receives by choosing one of several pos-
sible behavioral options in a given con-
text;” expected benefit minus expected
cost (Wittenberger 1981, 618).

¢ 'benthic 7. A stickleback species that
always feeds on the bottom of a lake;

contrasted with limnetic (Weiner 1995, 31).

¢ benthic, benthal, benthonic adj.

Referring to a sea bed, river bed, or lake

floor (Lincoln et al. 1985); contrasted with

pelagic.

See benthos.

eurybenthic adj. Referring to an organ-

ism that lives on a sea, or lake, bed and is

tolerant of a wide depth range; contrasted

with stenobenthic (Lincoln et al. 1985).

holobenthic adj. Referring to an organ-

ism that is confined to a benthic existence
throughout its life cycle (Lincoln et al.

1985).

nectobenthic, nektobenthic adj. Re-

ferring to an organism that swims off a sea

bed (Lincoln et al. 1985).

stenobenthic adj. Referring to an or-

ganism that lives on a sea, or lake, bed and

is tolerant of a narrow depth range; con-
trasted with eurybenthic (Lincoln et al.

1985).

¢ benthon See community: benthos.

¢ benthopotamous adj. Referring to an
organism that lives on the bed of a river or

stream (Lincoln et al. 1985).

¢ benthos (adj. benthic) See community:
benthos.

¢ Bergmann’s law, Bergmann’s rule
See rule: Bergmann'’s rule.

¢ Bernard’s dictum, Bernard’s principle
See principle: Bernard’s principle.

¢ berried See gravid.

¢ bestiality See sodomy.

¢ best-man hypothesis See hypothesis:
hypotheses of the evolution and mainte-
nance of sex: best-man hypothesis.

e beta, B n. The second ranking animal in a
dominance hierarchy.

¢f. alpha, omega

[B, the second letter of the Greek alphabet]

¢ B-diversity See diversity: B-diversity.

¢ B-diversity index See index: species-
diversity index: B-diversity index.

¢ betakaryology See karyology (comment).

¢ beta taxonomy See taxonomy: beta tax-
onomy.

¢+ betawaves See brain waves: beta waves.

¢ bevy See 2group: bevy.

¢ bew See *group: bew.

¢ bi-, bin prefix Twice; doubly; two; espe-
cially, occurring twice or having two. Also

bis- before the letters c or s (Michaelis 1963).

[Latin bi- < bis, twice]

¢ bias #. Instatistics, the difference between
an expectation (= estimation) of a quantity
and the actual magnitude of that quantity

(Efron and Tibshirani 1991,124).

¢ bicentric adj.

1. Referring to a taxon that has two centers
of distribution or evolution (Lincoln et al.
1985).

2. Referring to an organism’s distributional
range with two zones of concentration
separated by an impoverished region
(Lincoln et al. 1985).

¢ biennial adj.

1. Referring to an event that occurs every 2
years (Michaelis 1963).

2. A plant that produces flowers and fruit in
its second year, then dies (Michaelis
1963).

Note: Some plant species contain both
biennial and annual individuals.

3. Referring to an organism that requires
two years to complete its life cycle (Lin-
coln et al. 1985).
¢f. annual, perennial

¢ big bang . A virtually simultaneous ra-
diation at the base of the eukaryotic evolu-
tionary tree that involves the appearance of
almost all extant eukaryotic phyla (Gray et
al. 1991, 1980).
See Cambrian explosion.
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+ big-bang hypothesis See hypothesis:
hypotheses of the beginning of the Uni-
verse: big-bang hypothesis.

+ big-bang reproduction strategy Sce
parity: semelparity.

¢ Big Chill 7. The ending of our Universe if
its present expansion continues unabated
and the entire Universe dilutes itself to zero
density and temperature [coined by David
N. Schramm, physicist (1979 in Hitt 1992)].
¢f. Big Crunch

¢ Big Crunch #n. The catastrophic ending
of our Universe if its present expansion
stops and the whole universe collapses on
itself [coined by David N. Schramm, Beatrice
Tinsley, James Gunn, and Richard Gott,
physicists (1973 in Hitt 1992)].
¢f. Big Chill

¢ Big Science Sce science: Big Science.

¢ bike See group: bike.

¢ bilateral-primary-linkage principle
See principle: bilateral-primary-linkage prin-
ciple.

¢ billing 7. In birds that maintain perma-
nent pair bonds: two bird’s mutual beak
contact in which their bills are either crossed
or the bill of an arriving partner is grasped by
the other; billing sometimes involves actual
food transfer (Gwinner 1964, Wickler 1969
in Heymer 1977, 158).
¢f. food begging, feeding: courtship feeding
Comment: Billing without food transfer may
be symbolic feeding (Heymer 1977, 158).

+ bimodal distribution See distribution:
bimodal distribution.

¢ binary digit See bit.

¢ binary fission 7. In prokaryotes: a kind
of cell division in a parent cell splits trans-
versely into approximately equal-sized
daughter cells that each receives a copy of a
single parental chromosome (King and
Stansfield 1985; Campbell 1990, G-2).
¢f. mitosis

¢ binaural hearing See modality: mecha-
noreception: audition: binaural hearing.

¢ binomial distribution See distribution:
binomial distribution.

e bio- combining form “Life” (Michaelis
1963).

[Greek bios, life]

¢ bioacoustics See study of: acoustics.

+ biocenose, biocoenose, biocoenosis
n. An organism community, or natural as-
semblage, excluding abiotic aspects (Lin-
coln et al. 1985).
syn. life assemblage
¢f. biotope, *community

¢ biocenotics See study of: biocoenology.

¢ biochemical pathway #. A directional
series of chemical reactions within a living or-
ganism (inferred from Strickberger 1996, 515).

Comments: Biochemical pathways are linear
or cyclical, make molecules more or less
complex, and consume and produce en-
ergy. Organisms have hundreds of bio-
chemical pathways.

C; photosynthesis 7. Plant photosyn-
thesis that fixes carbon via ribulose
bisphosphate carboxylase (= rubisco, RUBP
carboxylase), the Calvin-cycle enzyme that
adds CO, to birubulose bisphosphate
(RuBP); contrasted with C; photosynthesis
(Campbell et al. 1999, 182).
¢f. Kingdom Plantae: C; plant (Appendix 1)
[C;, after the fact that the first organic
product of carbon fixation is a three-carbon
compound, 3-phosphoglycerate]

C,; photosynthesis 7. Plant photosyn-
thesis that prefaces its Calvin cycle with a
mode of carbon fixation that forms the
four-carbon compound malate as its first
product; contrasted with C; photosynthesis
(Campbell et al. 1999, 182).
¢f. Kingdom Plantae: C; plant (Appendix 1)
[C,, after the fact that this process makes the
four-carbon compound malate as its first
product]

Calvincycle 7. A cyclicbiochemical path-
way that incorporates CO, from air into
sugar (as the process of carbon fixation)
(Campbell 1990, 209).

Comments: The Calvin cycle occurs in the
stroma of chloroplasts. In most plants, it
occurs during daylight, but because it does
not require light directly, this cycle is some-
times referred to as “dark reactions”
(Campbell 1990, 209).

[after M. Calvin, who begin to elucidate the
steps along with his colleagues in the late
1940s]

citric-acid cycle 7. A biochemical cycle

that uses a two-carbon acetyl fragment
from pyruvic acid which is combined with
the four-carbon oxaloacetic acid to make
citric acid and other compounds and re-
leases a net of 2 ATPs.
syn. tricarboxylic-acid cycle, TCA cycle,
Krebs cycle (Campbell 1987, 191)
Comments: This cycle produces NADH and
FADH,, which provide electrons used in
the electron transport chain, g.v. (Campbell
1987, 193).
[Krebs cycle, after British scientist Hans
Krebs, who was largely responsible for elu-
cidating the pathway in the 1930s (Campbell
1987, 191)]

fermentation 7. Ananaerobic metabolic
pathway that converts sugar into a waste
product and energy (Campbell 1987, 187).
syn.anaerobic glycolysis (Strickberger 1996,
151
¢f. biochemical pathway: glycolysis
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biochemical pathway

Comments: Fermentation includes “glyco-
lysis” and the steps necessary to regenerate
NAD* (Campbell 1987, 187-188). Types of
fermentation include “alcohol fermenta-
tion” and “lactic acid fermentation.” Living
organisms use part to all of a fermentation
pathway, depending on the taxon.
glycolysis 7. An anaerobic metabolic
pathway (= sequence of reactions) that
converts one glucose molecule into two
pyruvic acid molecules and releases a net
of two ATPs (Alberts et al. 1989, 12).
¢f. fermentation
Comments: Glycolysis probably occurred
in early life because it occurs in cytoplasm
and thus does not require membrane-bound
organelles; it is widespread in living organ-
isms, probably being in almost all living
cells; and different sections of the glycolytic
pathway are thought to occur in all living
species (Alberts et al. 1989, 12; Strickberger
1990, 139). Glycolysis (as fermentation) is
the first pathway in energy production of
present-day aerobes (Campbell 1987, 187).
Some organisms change amino acids, fats,
or sugars into products that enter glycolysis
(King and Stansfield 1985; Strickberger 1996,
15D).
[Greek sugar splitting < glukus, sweet; lysis,
loosening]

glycolytic pathway 7. Glycolysis that
starts with almost any organic material; e.g.,
sugars, fats, or amino acids (Strickberger
1990, 139).
Comments: Strickberger (1990, 139) does
not clearly indicate the different between
“glycolytic pathway” and “glycolysis.” Some
researchers are likely to make them syn-
onymous.

Krebs cycle 7. A biochemical cycle that

is enzymatically controlled, uses a two-
carbon acetyl fragment from pyruvic acid
(from glycolysis) which is combined with
the four-carbon oxaloacetic acid to make
citric acid and other compounds, and re-
leases a net of 2 ATPs (Campbell 1990, 188).
syn. citric-acid cycle, tricarboxylic-acid cycle,
TCA cycle (Campbell 1987, 191), citrate
cycle (King and Stansfield 1985)
Comments: Each turn of this cycle pro-
duces 3 NADH and 1 FADH,, which pro-
vide high-energy electrons used in the
electron transport chain, g.v. (Campbell
1990, 189, illustration).
[Krebs cycle, after British scientist Hans
Krebs who was largely responsible for
elucidating the pathway in the 1930s
(Campbell 1987, 191); citric-acid cycle, af-
ter citric acid which is formed by the
condensation of acetyl-coenzyme A with
the four-carbon oxaloacetic acid]

photosynthesis 7. The enzymatic con-
version of light energy into chemical en-
ergy resulting in the formation of carbohy-
drates and oxygen from carbon dioxide
and water (King and Stansfield 1985).
Comments: Photosynthesis is found in
anaer-obic photosynthetic bacteria, Cy-
anobacteria, green plants, many protist
species including algae, and sulfur bacte-
ria (Campbell 1990, 204; Strickberger 1990,
237).

[Greek synthesis by light < photos, light;
syn, together; tithenai, to placel

“photosystem-I photosynthesis” .
Photosynthesis that uses only photosys-
tem-I and obtains protons and electrons
from ammonia, hydrogen sulfide, ferrous
ions, or some other chemical, but not
water (Campbell 1990, 529; Strickberger
1990, 146).

Comments: “Photosystem-I photosynthe-
sis” is found in anaerobic photosynthetic
bacteria: the Green Sulfur Bacteria and

Purple Sulfur Bacteria. The chemical used
as a source of protons and electrons de-
pends on the taxon.

“photosystem-II photosynthesis” .
Photosynthesis that uses both photosys-
tem-I and photosystem-II and obtains pro-
tons and electrons from water (Strickberger
1990, 146).

¢ biochronology See study of: biochrono-

logy.

¢ bioclimatology Sce study of: bioclima-
tology.

¢ biocoenology See study of: biocoeno-
logy.

¢ biodeterioration zone See zone: bio-
deterioration zone.

¢ biodiversity #n. The total spectrum of
living variability from gene through species
through higher taxa, including ecological
interactions, communities, and populations
(Buchmann and Nabhan 1996, 242).
cf. species
Comments: Earth is currently experiencing
the greatest die-off of species since the end
of the Cretaceous Period, 65 Ma (Turning
Point Project, A14).

+ biodiversity hotspot 7. A region that
has an unusually high number of life forms,
is threatened, and deserves special protec-
tion by Humans (Myers 1999, 35).
Comments: Norman Myers, Oxford ecolo-
gist, formulated the concept of biodiversity
hotspot (Myers 1999, 35). His current list
contains 25 biodiversity hotspots. They oc-
cupy 2% of Earth’s land yet contain more
the 50% of its terrestrial species.

¢ bioecology See study of: ecology.

¢ bioenergetics See study of: energetics.
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+ biogenesis, biogeniclaw See law: bio-
genetic law.

+ biogenic social regulation See regu-
lation: social regulation: biogenic social regu-
lation.

¢ biogeny See study of: biogeny.

¢ biogeochemical cycle See cycle: bio-
geochemical cycle.

¢ biogeochemistry See study of: chemis-
try: biogeochemistry.

¢ biogeography See geography: biogeog-
raphy.

¢ biogeosphere See -sphere: biosphere:
eubiosphere.

¢ biogram See -gram: biogram.

¢ biohydrology See study of: biohydrology.

¢ bioinert body See 'system: ecosystem.

¢ bioinvasion . The entry of one or more
species from distant ecosystems into a focal
ecosystem (Turning Point Project 1999, A14).
¢f- Kingdom Plantae: invasive plant (Appen-
dix 1.
Comments: Bioinvaders alter vegetation,
compete with native species, prey upon
native species, and sometimes bring in new
diseases that affect native organisms, as well
as Humans (Turning Point Project, 1999,
A14). About 50,000 bioinvaders have en-
tered U.S. ecosystems. More than 200 plant
bioinvaders occur in eastern U.S. deciduous
forests. The damage of bioinvaders to the
U.S. is about $138 billion annually. Patho-
gens that arrive in raw logs cause about $2.1
billion loss in forest products each year.
Bioinvaders include, in Australia, Black-
Striped Mussel, feral Domestic Cats; in Eu-
rope, Rootworm; in Guam, Brown Tree
Snake;in Hawai’i, the Central American tree
Miconia calvescens, Giant African Snail, fe-
ral Domestic Goats, Lantana, feral Domestic
Pigs, rats, Rosy Wolf Snail; in Lake Victoria,
Africa, Nile Perch; in South Africa, pines,
Varroa Mite; in Tahiti, Miconia calvescens; in
Tierra del Fuego, South America, the Bea-
ver; in the Mediterranean, Caulerpa taxifolia;
and in Mainland U.S., the Asian Longhorned
Beetle, Asiatic Clematis, Bottlebrush Tree,
Baby’s Breath (plant), Brazilian Pepper,
Brown Trout, Eurasian Cheatgrass, Eurasian
Milfoil, Giant Cane (Arundo donax), Hydrilla,
Japanese Knotweed, Kudzu Vine, Leafy
Spurge, Mosquito Fish, Norway Maple, Purple
Loosestrife, Russian Olive, Russian Thistle (=
Tumbleweed), Tall Fescue, Tamarisk Tree,
Varroa Mite, Water Hyacinth, Witchweed,
Yellow Star Thistle, and Zebra Mussel (Kai-
ser 1999, 1839-1841; Malakoff 1999, 1841—
1843; Raver 1999, DI1; Stone 1999, 1837,
Turning Point Project 1999, A14). Nurseries
continue to sell many species of invasive
plants.

+ biological adj.
1. Referring to biology, q.v.
2. Colloquially, referring to the genetic rela-
tionship between relatives (Alexander

1987, 8).
¢ biological altruism See altruism (def.
2).
¢ biological clock See clock: biological
clock.

s+ biological complementariness,
complementariness, principle of
biological complementariness 7.
The phenomenon that organisms are not
self-sufficient, in that they require stimuli
from their environments to mature normally
(Brownlee 1981, iv).
¢f. -genesis: epigenesis

¢ Biological Dynamics of Forest Frag-
ments Project See project: Biological
Dynamics of Forest Fragments Project.

+ biological efficiency See ‘efficiency:
ecological efficiency.

¢ biological function See adaptive sig-
nificance.

¢ biological mimicry See mimicry.

¢ biological race See 'race: biological race.

¢ biological-rank ordering See hierar-
chy: dominance hierarchy: biological-rank
ordering.

¢ biological rhythm See rhythm: biologi-
cal rhythm.

¢ biologicalspecies See 2species: biologi-
cal species.

¢ biological theory of evolution Sce
evolutionary synthesis.

¢ biology #7.Colloquially, genetic variations
(Gould 1984 in Alexander 1987, 7).
See study of: biology.

¢ bioluminescence 7. In many organism
species: an organism’s emission of light due
to an energy-yielding chemical reaction in
which luciferin undergoes oxidation, cata-
lyzed by luciferase (Aristotle, Boyle 1672,
etc. in Johnson 1966, 3; Barnes 1974, 141,
277, 531; Hastings 1989).
¢f. communication: flash communication;
phosphorescence
Comments: Bioluminescence is a kind of
chemiluminescence (Hastings 1989, 545)
found in many organisms including a lim-
pet, acorn-worm, earthworm, sea-pansy,
polycheate-worm, and midge (fly) species;
some bacterium, fungus, dinoflagellate,
sponge, jellyfish, brittle-star, tunicate, os-
tracod-crustacean, millipede, and centipede
species; and many ctenophore, beetle (in-
cluding some firefly, elaterid, phengotid),
and fish species. Luminescent bacteria emit
a continuous blue-green light (Hastings
1989, 547). A species of deep-sea octopus
squirts a luminescent fluid instead of ink,
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bioluminescence

which would be ineffective in total dark-

ness (Hastings 1989, 548). A marine crusta-

cean, Cypridina, squirts luciferin and lu-
ciferase into water; this light in the water
might divert, or confuse, predators (Hastings

1989, 547). Firetlies use their lights to attract

mates and prey, depending on the species

(White 1983, 190). Firefly lights are coppery

yellow, greenish yellow, orangish yellow,

or yellow, depending on the species

(McDermott 1948, 13). Flashlight Fish ap-

pear to use their luminescence (from sym-

biotic luminous bacteria in the fish’s eye
pouches) for assisting in predation and
predator escape and for intraspecific com-
munication (Hastings 1989, 548). The Pony
Fish has a diffuse glow from symbiotic
bacteria over its entire ventral surface; this
light might camouflage it against a light
background seen when an animal looks up
at it (Hastings 1989, 548). Some angler-fish
species attract prey by dangling lumine-
scent bodies that they hold in front of their
mouths; a Neosopelusfish has a photophore
on its tongue that lures prey (Hastings 1989,
548).
¢ biomass 7. The weight of a set of organ-

isms (Wilson 1975, 579).

Comment: The set is chosen for conve-

nience; it can be, for example, a colony of

insects, a population of wolves, or an entire

forest (Wilson 1975, 579).

¢+ biome 7#.

1. “A biogeographical region or formation”
(Lincoln et al. 1985).

2. A major regional community character-
ized by distinctive life forms and princi-
pal plant (terrestrial biomes) or animal
(marine biomes) species (Lincoln et al.
1985).

¢f. habitat

Comment: Terrestrial biomes are chaparral,

desert, mountains, northern coniferous for-

est, temperate deciduous forest, temperate
rain forest, temperate grassland, tropical
deciduous forest, tropical grassland and
savanna, tropical rain forest, tropical scrub
forest, and tundra.

¢ biomechanics See study of: biomechan-
ics.

¢ biometeorology See study of: meteo-
rology: biometeorology.

¢ biometrician 7.

1. Anevolutionist who is interested in popu-

lation phenomena and holistic interpre-
tations (Mayr 1982, 778-779).
Note: Biometricians opposed the “Men-
delians,” q.v., from about 1894 to 1906
(Mayr 1982, 778-779).

2. A biostatistician.

¢f. study of: biometry

¢ biometrics See study of: -metry: biometry.

¢ biometry See study of: -metry: biometry.

+ BioMOO Center, MOO #. A computer-
produced science facility with a simulated,
large growing laboratory and an office
complex used by hundreds of biologists in
different parts of the world and in different
fields who are communicating, collaborat-
ing, and designing electronic tools for sci-
entific work (Anderson 1994, 900).
adj. MOO (Anderson 1994, 900)
Comments: The BioMOO Center was
founded by Gustavo Glusman in 1993
(Anderson 1994, 900, who includes an
illustration). It is the first major effort to use
a virtual environment to perform day-to-
day science and scientific communication.
In using the bioMOO center, a scientist can
walk down a virtual hall and into a lab,
strike up a conversation with one of its
workers (communicating in real time, al-
most instantaneously), use a computer pro-
gram in the lab, inspect and manipulate a
research model, and participate in a journal
club. Ecologists are creating EcoMOO, and
astronomers have made a prototype MOO
center called AstroVR.

[bio, life + MOO, multiple-user dimension,

object oriented; the M originally stood for

multiple-user dungeon, referring to the com-
puter version of the game “Dungeons and

Dragons,” from which the BioMOO Center

evolved (Anderson 1994, 900)]

¢ bion See biont.

+ bionomic axes, resource axes pl. n.
Axes that relate to resources, such as food
and space, for which there may be compe-
tition with neighboring species in the con-
text of a multidimensional hyperspace (niche)
(Lincoln et al. 1985).
¢f. scenopoetic axes

+ biont, bion 7.

1. An elementary, difficult concept that
expresses the extent to which one living
thing is separate from, or independent
of, other living things (Bell 1982, 508).
syn. individual (Bell 1982, 508)

2. An individual organism (Lincoln et al.
1985).

3. A physiological individual (e.g., a Portu-
guese Man-of-War); contrasted with
morphont (Haeckel in Hull 1992, 184).

See individual: biont.

adj. biontic, biotic

¢f. -cole, '-phile, -vore

Comment: “Biont” and “morphont” are prob-

lematical terms because “morphology and

physiology do not provide sufficiently well

articulated theoretical contexts” (Hull 1992,

184).

chorotobiont See -cole: graminicole.
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coprobiont 7. An animal (coprozoite) or
a plant (coprophyte) that lives, or feeds, on
dung (Lincoln et al. 1985).

diplobiont, diphophalontic organ-
ism 7. An organism with a regular alter-
nation of haploid and diploid generations

during its life cycle (Lincoln et al. 1985).

endobiont n. An organism that lives

within a substratum (Lincoln et al. 1985).

eobiont 7. One of the early living organ-
isms that developed from prebiotic macro-

molecular precursors (Lincoln et al. 1985).

epibiont See -cole: epicole.
eremobiont deserticole 7. An organ-
ism that lives in desert regions (Lincoln et

al. 1985).

See -cole: deserticole.

eurybiont 7. Anorganism that tolerates a
wide range of a particular environmental
factor; contrasted with stenobiont (Lincoln

et al. 1985).

eutroglobiont See '-phile: troglophile.

exobiont 7. An organism that lives on
the outer surface of another organism or
on the surface of a substratum (Lincoln et

al. 1985).

halobiont, halobion 7.

1. A marine organism (Lincoln et al. 1985).

2. Anorganism that lives in a saline habitat
(Lincoln et al. 1985).

haplobiont .

1. An organism that does not have a regu-
lar alternation of haploid and diploid
generations during its life cycle (Lincoln
et al. 1985).
¢f. biont: diplobiont

2. A plant that flowers once per season
(Lincoln et al. 1985).

geobiont 7.

1. Anorganism that spends its whole life in
soil (Lincoln et al. 1985).

2. A member of the permanent soil fauna
(Lincoln et al. 1985).

syn. terricole

limnobiont, limnobion 7. A freshwa-
ter organism (Lincoln et al. 1985).

mycobiont 7. The fungal partner of an
algal-fungal symbiosis of a lichen; contrasted

with phycobiont (Lincoln et al. 1985).

neobiont 7. A primordial life form that
arises independently from nonliving matter

(Lincoln et al. 1985).

oxybiont, aerobe 7. An organism that
grows or occurs only in the presence of

molecular oxygen (Lincoln et al. 1985).

patabiont, patobiont 7. An organism
that permanently inhabits forest litter (Lin-

coln et al. 1985).

petrobiont 7. An organism that lives on,
or among, rocks or stones (Lincoln et al.

1985).

phycobiont 7. The algal partner of an
algal-fungal symbiosis of a lichen; con-

trasted with mycobiont (Lincoln et al. 1985).

phytobiont 7. An organism that spends
most of its active life on, or within, plants

(Lincoln et al. 1985).

See -cole: planticole.

planktobiont 7. An organism that lives

solely in plankton (Lincoln et al. 1985).

adj. holoplanktonic, planktobiontic

polyoxybiont 7. An organism that re-
quires abundant free oxygen (Lincoln et al.

1985).

protobiont 7.

1. “A hypothetical prebiotic complex of
proteins and nucleic acids that eventu-
ally gave rise to self-replicating, and
hence living, organisms” (Wittenberger
1981, 620).

2. A protistan; adj. protistan.

[Greek protos, first + bios, lifel

psammobiont 7. An organism that lives
interstitially between, or attached to, sand

particles (Lincoln et al. 1985).

See -cole: arenicole.

saprobiont, saprophage 7. Anorgan-
ism that feeds on dead, or decaying, or-

ganic matter (Lincoln et al. 1985).

adjj. saprobiontic, saprophagic

stenobiont 7. An organism that requires

a stable uniform habitat; contrasted with

eurybiont (Lincoln et al. 1985).

trophobiont 7. An organism that pro-
vides food in trophobiosis, g.v. (Wilson

1975, 354, 597).

xenobiont 7. A species that lives with its
host species in xenobiosis, g.v. (Wilson

1975, 362).

¢ biophage See -phage: biophage.

¢ biophasic processes See ‘theory: ap-
proach-withdrawal theory.

¢ biophile See 'phile and *phile: biophile.

¢ biophilia See -philia: biophilia.

¢ biophysics See study of: physics: bio-
physics.

¢ biopiracy 7. A person’s obtaining bio-
logical material from a country without
reimbursing that country for it (Faiola 1999,
A21).
Comment: Tropical countries are trying to
stop biopiracy (Faiola 1999, A21).

¢ biopoiesis 7. “The origin of life, includ-
ing the abiotic synthesis of macromolecular
systems and the transformation (eobiogen-
esis) of these systems into the first living
organisms (eobionts)” (Lincoln et al. 1985).

¢ biorealm 7. “A group of similar biomes”
(Lincoln et al. 1985).

¢ -bios See biota.
¢f. biome, biorealm, biotope, ‘community,
flora, fauna
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geobios 7.

1. Total life on land (Lincoln et al. 1985).

2. The part of the Earth’s surface that is
occupied by terrestrial organisms (Lin-
coln et al. 1985).

halibios, halobios 1.

1. The total life of the sea (Lincoln et al.
1985).

2. The part of the surface of the Earth
occupied by marine organisms (Lincoln
et al. 1985).

heteroplanobios 7. Organisms that are
passively transported by flood water (Lin-

coln et al. 1985).

hydrobios .

1. All aquatic life (Lincoln et al. 1985).

2. The part of the Earth’s surface that is
occupied by aquatic organisms (Lincoln
et al. 1985).

hygropetrobios .

1. “Hygropetric fauna and flora” (Lincoln
et al. 1985).

2. “Hygropetrical fauna” (Lincoln etal. 1985).

limnobios .

1. All life of fresh waters (Lincoln et al.
1985).

2. The part of the Earth’s surface occupied
by freshwater organisms (Lincoln et al.
1985).

prebios n. Conditions existing before
the origin of life on Earth (Lincoln et al.

1985).

adj. prebiological, prebiotic

protobios 7. “All ultramicroscopic life

forms” (Lincoln et al. 1985).

saproxylobios pl. n. Organisms thatlive

in, or on, rotting wood (Lincoln et al. 1985).

skatobios 7. Organisms that inhabit de-

tritus or fecal matter (Lincoln et al. 1985).

¢ bioseries 7. “The evolutionary sequence
of changes in any heritable character” (Lin-
coln et al. 1985).
¢ -biosis combining form “Manner of liv-
ing” (Michaelis 1963).
¢f. symbiosis.
[Greek biasis < bios, life]
anabiosis 7. Anorganism’s state of greatly
reduced metabolic activity assumed during
unfavorable environmental conditions (Lin-

coln et al. 1985).

syn. cryptobiosis (Lincoln et al. 1985)

¢f. estivation; -biosis: cryptobiosis; dor-

mancy; hibernation; suspended animation;

viable lifelessness; viability

cleptobiosis See symbiosis: cleptobiosis.
cryptobiosis 7. A dormant organism’s
showing no external signs of metabolic

activity (Lincoln et al. 1985).

¢f. -biosis: hypobiosis

ecotrophobiosis See trophallaxis.
epibiosis See symbiosis: epibiosis.

hamabiosis 7. “Symbiosis without obvi-

ous advantage to either symbiont” (Lincoln

et al. 1985).
hypobiosis 7. A dormant organism’s

showing only minimal outward signs of

metabolic activity (Lincoln et al. 1985).

¢f. -biosis: cryptobiosis; dormancy.
kleptobiosis See symbiosis: cleptobiosis.
lestobiosis See symbiosis: lestobiosis.
metabiosis See symbiosis: metabiosis.
oecotrophobiosis See trophallaxis.
parabiosis 7. An organism’s temporary

suspension of physiological activity (Lin-

coln et al. 1985).

See symbiosis: mutualism.
phylacobiosis See -biosis: parabiosis.
plesiobiosis 7.

1. In social animals: the close association
of nests of two or more species, accom-
panied by no mixing of individuals and
little, or no, benefit to any of the species
(e.g., some ant species) (Wilson 1975,
354, 59D.

2. Organisms’ living close to one another
(Lincoln et al. 1985).

[Greek piésios, near + bidsis < bios life]
symbiosis See symbiosis.
synclerobiosis See symbiosis: synclero-

biosis.

trophobiosis See symbiosis: mutualism.

¢ biospace See niche: realized niche.

¢ biospecies See’species: biological species.

+ biospeleology, biospeology See study
of: biospeleology.

¢ biosphere See -sphere: biosphere.

¢ Biosphere 2 7. A large, artificial, en-
closed habitat designed to study closed,
large-scale, integrated ecosystems (Dempster

1997, 1247-1248; Nelson 1997, 1248-1249:

Allen 1997, 1249).

¢ biospherian 7. A person who was en-
closed in Biosphere 2 for a period as part of

a study of large-scale, artificial ecosystems

(Dempster 1997, 1247-1248).

¢ biostratigraphy See study of: paleon-
tology: stratigraphic paleontology.

¢ biostratinomy See study of: biostra-
tinomy.

¢ biosystem See 'system: ecosystem.

+ biosystematics See study of: systematics.

¢ biosystematy See study of: systematics.

¢ biota 7.

1. Flora and fauna of a region or geological
period (e.g., forest biota or pond biota)
(Michaelis 1963).

2. Organisms of a region or geological pe-
riod.

¢f. biome, biorealm, -bios, biotope, commu-

nity, flora, fauna

aerophytobiota . “Aerobic soil flora”

(Lincoln et al. 1985).
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» anaerophytobiota 7. “Anaerobic soil
flora” (Lincoln et al. 1985).
macrobiota 7.

1. Soil organisms longer than 1 mm (Lin-
coln et al. 1985).

2. Larger soil organisms, or their parts,
that one can readily remove with one’s
hands from a soil sample, including
particular burrowing vertebrates (e.g.,
moles or rabbits) and tree roots (Allaby
1994).

mesobiota . Soil organisms of interme-
diate size, from about 40 mm long to a size
just visible with the use of a hand lens

(Lincoln et al. 1985).

Comments: Mesobiota includes the meso-

fauna (e.g., annelids, arthropods, molluscs,

and nematodes) and the mesoflora, g.v.

microbiota #.Soil organisms that are too
small to be seen with a hand lens, including
algae, bacteria, fungi, and protozoa (Lin-

coln et al. 1985; Allaby 1994).

mycobiota 7. Fungi of an area or habitat

(Lincoln et al. 1985).

A CLASSIFICATION OF Biorta
BASED ON ORGANISM SIZE

I. macrobiota (includes macroflora,
megafauna)
II. mesobiota (includes macroflora,
megafauna)
III. microbiota (includes meiofauna,
microfauna, microflora)

¢ biotaxis See taxis.
¢ biotechnology .

1. Human use of organisms to make specific
industrial products (Ereky 1917 in Bugos
1993, 121).

[After Biotechnologie coined by Ereky
(1917) as part of a campaign to revolu-
tionize Hungarian agriculture]

2. In a very broad sense, every possible
human use and manipulation of life (Bugos
1993, 121).

Comments: The concept of biotechnology

has its roots in bacteriology (Bugos 1993).

Zymotechnology was the bridge between

biotechnology’s ancient roots and its mod-

ern association with chemical engineering.

Scientists gave “biotechnology” meanings

that conveyed their specific hopes for in-

dustrial uses of life. Biotechnology and

genetic engineering were wed in 1974.

¢ biotelemetry See -metry: biotelemetry.
¢ bioterrorism n. A person’s effort to
spread germs to destroy a country’s crops,
livestock, or both for financial gain, politi-
cal purposes, or both (Miller 1999, A1, A25).

¢ biotic Also see -biosis.

cryptobiotic adj. Referring to an organ-
ism that is typically hidden, or concealed, in
crevices or under stones (Lincoln etal. 1985).

geobiotic adj. Referring to a terrestrial
organism (Lincoln et al. 1985).

hemiendobiotic adj. Referring to an or-
ganism that is usually found inside its host
(Lincoln et al. 1985).

hypobiotic adj. Referring to an organism
that lives in a sheltered microhabitat (Lin-
coln et al. 1985).

macrobiotic adj. Referring to a long-
lived organism (Lincoln et al. 1985).

oxybiotic, oxybiontic See aerobic.

prebiotic 7. Referring to conditions on
Earth that existed before the beginning of
life (Lincoln et al. 1985).
syn. prebiological
n. prebios

zoobiotic adj. Referring to an organism
thatlives as a parasite on an animal (Lincoln
et al. 1985).

¢ biotic pollination See pollination: bi-
otic pollination.

+ biotic potential See rate: 7.

+ biotic succession See *succession.

+ biotically sympatric population Sce
'population: biotically sympatric popula-
tion.

+ biotope .

1. The smallest geographical unit of the
biosphere, or a habitat, that can be
delimited by convenient boundaries, is
characterized by its biota, and is labeled
by its predominant vegetation type (Lin-
coln et al. 1985; Immelmann and Beer
1989, 33).

Note: Organisms of a particular biotope are
its ecological community (= biocenose).
syn. habitat (according to some authors)
2. A parasite’s location within its host’s body
(Lincoln et al. 1985).
¢f. habitat
crenon 7. “The spring-water biotope” (Lin-
coln et al. 1985).

stygon 7. “The groundwater biotope”
(Lincoln et al. 1985).

thalasson 7. “The marine biotope” (Lin-
coln et al. 1985).

troglon 7. The biotope comprised of
subterranean water bodies in caves and
subterranean passages (Lincoln etal. 1985).

¢ biotrophic See -trophic: biotrophic.

¢ biotrophic symbiosis See symbiosis:
biotrophic symbiosis.

¢ biparous See -parous: biparous.

¢ biped 7. For example, in many dinosaur
and primate species, birds: an animal with
two feet (Oxford English Dictionary 1972,
entries from 1607).
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adj. biped, bipedal
[Latin bipes, bipedis two-footed]

¢ bipolar mating system See mating sys-
tem: bipolar mating system.

¢ bipolar mimicry system See 'system:
mimicry system: bipolar mimicry system.

¢ bird-watching .

1. A person’s observing, or identifying, wild
birds in their natural habitats (Michaelis
1963).
syn. birding

2. Derogatorily, a person’s observing scien-
tific phenomena, making little or no rela-
tionships of these phenomena to scien-
tific principles. (Thomson 1985, 570).

v.t. bird-watch

¢f. stamp-collecting

¢ birth rate See natality.

¢ bisexual See sexual: bisexual.

¢ bit 7. “The basic quantitative unit of infor-
mation; specifically, the amount of informa-
tion required to control, without error,
which of two equiprobable alternatives is

to be chosen by the receiver” (Wilson 1975,

194, 579).

[binary + digif]

¢ bite n.

1. Ananimal’s seizing, tearing, or wounding
another animal with its teeth (Michaelis
1963).

2. An animal’s tearing of something with its
teeth (Michaelis 1963).

3. An animal’s puncturing the skin of an-
other animal with its sting or fangs
(Michaelis 1963).

See “group: bite.

v.t., v.i. bite

neck bite .

1. In many bird and carnivorous-mammal
species: a male’s bite given on his
mate’s neck during copulation (Heymer
1977, 122).
syn. pairing bite (Immelmann and Beer
1989, 197)

2. A bite given by a predator on a prey’s
neck in contrast to shaking a prey to
death (Heymer 1977, 122; Immelmann
and Beer 1989, 197).

3. In felid carnivores and some rodent
species: neck grasping of a young by its
parent when carrying it (Heymer 1977,
197).

¢f. posture: limp posture

repeatedbites 7.In many carnivore spe-

cies: a predator’s biting into its prey, shak-
ing it, relaxing its jaws, and biting again

(Eibl-Eibesfeldt 1956, Leyhausen 1965 in

Heymer 1977, 121).

tail-bite 7. In crowded, captive pigs: a

bite given by one pig to another pig’s tail,

followed by other pigs’ doing likewise and

the possible death of the victim due to the
biting (Colyer 1970 in Dawkins 1980, 77).
Comment: “Tail-biting” is often accompa-
nied by “ear-biting” (Colyer 1970 in Dawkins
1980, 77).

¢ bivoltine See voltine: bivoltine.

¢ bivouac .

1. In Army Ants: the mass of workers within
which the queen and brood find refuge
(Schneirla 1933-1971 in Wilson 1975, 425).

2. The site of a bivouac (def. 1) (Wilson
1975, 579).

¢ black-box view of behavior, whole-
animal view of behavior 7. The claim
that to understand behavior, one should
study the behavior of whole, intact animals
without examining their insides (Dawkins
1986, 84).
¢f. identified-neurone chauvinist
¢ blackhole 7. A predicted region of space
where the gravitational force is so strong that
not even light can escape from it (Mitton

1993).

Comments: Black holes might suck up

nearby objects, and material from them

might reappear somewhere else in our

Universe, in another universe, or both (Saw-

yer 1997, A3). They may be plentiful, im-

portant players in the evolution of the

Universe. In the two-star system V404Cyg,

in the constellation Cygnus, a dense object

believed to be a black hole is sucking

material from a companion star.

galacticblack hole . A black hole in the
central area of a galaxy (Sawyer 1997, A3).
Comments: Almost all galaxies might have
central black holes which may have played
key roles in galaxy formation (Sawyer 1997,
A3). A galactic black hole might have the
mass of three billion suns, all squeezed into
an area no larger than our Solar System
(Wilford 1997, C7). There is evidence for a
black hole in the middle of the giant galaxy
M87, the Milky Way, and other galaxies
based on a sharp rise in star velocities near
the centers of galaxies.

stellar black hole 7. A black hole be-

lieved to be the remnant of a supernova of
a star that was 3 or more solar masses
(Mitton 1993).

Comments: Stellar black holes are about 10
km or less in diameter. We observe black
holes indirectly by their gravitational ef-
fects and their X-ray emission. Their X-rays
result from the energy released when mat-
ter streams into them. Scientists found
strong evidence for the existence of an
event horizon, the rim of a black hole
(Sawyer 1997, A3). A black-hole candidate
seems to be swallowing nearly 100 times as
much energy as it is radiating.
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¢ blade See tool: blade.

¢ blastochore See -chore: blastochore.

¢ blastogenesis See-genesis: blastogenesis.

¢ bleat See animal sounds: baa.

¢ blending .

1. A gradual return to a parental type of an
artificially bred line of organisms (Mayr
1982, 740).

2. An intermediate appearance of pheno-

types, particularly in species crosses (Mayr
1982, 781).
Comment: “Blending” does not necessar-
ily make any commitment with regard to
the behavior of genetic material (Mayr
1982, 781).

+ blending conceptofheredity, blend-
ing inheritance See inheritance: blend-
ing inheritance.

¢ blind sight 7. A brain-damaged person’s
not being able to name objects presented to
him in certain parts of his visual field, al-
though he might be able to point to such an
object even though he claims he cannot see
it (Weiskrantz 1980 in McFarland 1985, 523).

¢ bloat See *group: bloat.

¢ block 7. A hypothetical state of the path-
ways between two centers of an instinct that
stops an interaction between centers
(Verplanck 1957).

Comment: This state may be terminated, or

reduced, by the action of an innate releasing

mechanism that has been activated by a sign
stimulus. After such nullification of the state,

“motivational impulses” can flow from a

higher to a lower center, activating the latter

and, hence, yielding a response. There is no

direct physiological evidence for such a

state (Verplanck 1957).

¢ blocking 7. The phenomenon in which
stimulus A stops (“blocks”) an animal from
learning that stimulus B is correlated with an
unexpected, or surprising, occurrence be-
cause the animal has already experienced
the occurrence in stimulus A’s presence
(Kamin 1969 in McFarland 1985, 352).

¢ blood theory of inheritance See in-
heritance: blending inheritance.

¢ blue moon 7.

1. The second full moon in the same month
(Mitton 1993; Anonymous 1996h, A7).
Note: Blue moons occur every 2.7 years
and are the result of human-made calend-
ers which do not coincide with our moon’s
29-day cycles (Anonymous 1996h, A7).
Further, atmospheric effects occasionally
make the moon appear blue, possibly
due to dust in the upper atmosphere from
forest fires, volcanoes, or both (Mitton
1993).

2. The fourth full moon in a season (Anony-
mous 1999, B4).

Note: The editors of Sky and Telescope
say they incorrectly defined “blue moon”
53 years ago and that def. 2 is correct, not
def. 1 (Anonymous 1999, B4).

[possibly from Old English belewe, to be-

tray, referring to a blue moon’s betraying

the rule of one full moon per month]
¢+ body n.
1. The entire physical part of an organism
(Michaelis 1963).
2. A colony of genes’ using cells as conve-
nient working units for their chemical
industries (Dawkins 1977).
¢ body-brooding See brooding: body-
brooding.
¢ bog See habitat: bog.
¢ bog forest Sece habitat: bog forest.
¢+ bombykol See chemical-releasing stimu-
lus: semiochemical: pheromone: bombykol.
¢ bonanzastrategy See strategy: bonanza
strategy.
+ bond, bonding, social attachment 7.
A specific dependence between, or among,
individual animals; e.g., mated pairs, young
animals and their mother or both parents,
and groups, especially individualized groups
(Immelmann and Beer 1989, 34).
¢f. attachment; behavior: bonding behavior;
harem
life-long pair bond 7. For example, in
some raptor species, the Gray Goose: a pair
bond, g.v., that endures during much, or
all, of the lives of partners Immelmann and
Beer 1989, 176).

long-term pair bond 7. In some bird
species, many mammal species: a pair
bond, g.v., that transcends a species’ single
reproductive period (Immelmann and Beer
1989, 176).

pair bond, pair bonding 7. For ex-
ample, in some insect and mammal spe-
cies, many bird species: a close association
formed between a conspecific male and
female which can last until the end of a
breeding season or longer (Wilson 1975,
327; Immelmann and Beer 1989, 211).
See marriage.
syn. pair formation (according to some
authors), marriage, sexual bonding (Wil-
son 1975, 315)
¢f. pair formation
Comment:In mammals, pairbonding serves
primarily for cooperative rearing of young
(Wilson 1975, 327, 590).

partner bonding 7. Individuals’ of a
mated pair maintaining continuous visual
contact, auditory contact, or both, with one
another (Heymer 1977, 128).

spatial bonding #. Individuals’ of a
mated pair maintaining close physical
proximity with one another [coined as
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bond, bonding

Paarsitizen (spatial bond) by Seibt and
Wickler (1972, 128)].
¢ bondingbehavior See behavior: bond-
ing behavior.
¢+ bondingdrive See drive: bonding drive.
¢ Bonnet’s chain of being 7. Bonnet's

(1769) idea that there is a gradual, unbroken

transition from inanimate matter to the most

perfect organic being (Mayr 1982, 350).

¢f. scala naturae

¢ booming See animal sounds: booming,
drumming.

¢+ booming field See 2ek: booming field.

¢ Boorman-Levitt model of group
selection See ‘model: Boorman-Levitt
model of group selection.

+boot

1. n. An often boot-shaped nesting cavity

made in a Saguaro Cactus by a Gila
Woodpecker which may be used by
other species of birds (e.g., Screech Owls
and EIf Owls) that do not make their own
cavities (Scott 1974, 49; Venning 1974, 30;
Shelton 1985, 67).
Comment: Isolated boots can be found
on the ground after surrounding Saguaro
tissue disappears (personal observation).
Pima Indians used them as jugs (Venning
1974, 30).

2. v.t. To start up a computer from a set of
core instructions (Efron and Tibshirani
1993, 5).

syn.bootstrap (Efron and Tibshirani 1993, 5)

¢f. statistical test: bootstrap

[after one’s pulling oneself up by one’s own

bootstraps in the Adventures of Baron

Munchausen)

¢ bootstrap See boot; statistical test: boot-
strap.

¢ botany See study of: botany.

¢ botrology See study of: botrology.

¢ bottleneck . A single episode of small
population size of a particular population
that changes its size through time (Hartl and

Clark 1997, 291).

+ bottleneck effect, bottlenecking Sce
effect: bottleneck effect.

¢ bottom-up control See ‘control: bot-
tom-up control.

¢ bounded rationality model of hu-
man behavior See ‘model: bounded ra-
tionality model of human behavior.

¢ bouquet See *group: bouquet.

+bout .

1. Ananimal’s repetitive display of the same
behavior (e.g., a bout of pecking by a
bird) (Lehner 1979, 70).

2. An animal’s relatively stereotyped se-
quence of behaviors that occur in a burst
(e.g., a courtship-display bout) (Lehner
1979, 70).

Comment: Sibly et al. (1990) indicate how to
divide behavior into bouts.
mount bout 7. In mammals: a male’s
series of mountings, with or without pelvic
thrusting and intromission, that occurs be-
fore he can ejaculate (Immelmann and
Beer 1989, 194).
superbout 7. A cluster of bouts of behav-
ior, g.v., which can be revealed by long-
term records of behavior (Machlis 1977 in
Lehner 1979, 73).
¢f. bout
¢ bow See group: bow.
¢ bow-coo display See display: bow-coo
display.
¢ bower See territory: display territory.
¢ brace See group: brace.
¢ brachialgland See gland: brachial gland.
¢ brachiation #.Insome arboreal primates:
locomotion by swinging among tree limbs
with use of “hands” and forelegs (Michaelis
1963).
[Latin brachiatus, having arms < brachium,
arm]
¢ bradyauxesis See auxesis: heterauxesis:
bradyauxesis.
¢ bradygenesis, bradytely See ’evolu-
tion: bradygenesis.
¢ bradymetabolism See metabolism:
bradymetabolism.
¢ bradys combining form
[Greek bradys, slow]
¢ brain n. Figuratively, intellectual power,
intellect, sense, thought, imagination; often
used as a plural (brains) (Oxford English
Dictionary 1971, entries from 1393).
See organ: brain.
¢ “brain-first hypothesis” See hypoth-
esis: “brain-first hypothesis.”
¢ brain stem See organ: brain: brain stem.
¢ brain stimulation See method: brain
stimulation.
¢ branchicole See -cole: branchiocole.
¢ breakage-fusion theory See ’*theory:
breakage-fusion theory.
¢ breaking dance See dance: bee dance:
buzzing run.
¢ breathing .
1. An animal’s inhaling and exhaling air
(Michaelis 1963).
syn. respiring (Michaelis 1963)
¢f. respiration
2. A vertebrate’s inhaling and expelling air
from its lungs (Michaelis 1963).
syn. respiring (Michaelis 1963)
¢f. respiration
3. Anorganism’s being alive (Michaelis 1963).
4. An animal’s pausing for breath, resting
(Michaelis 1963).
5. A person’s murmuring; whispering
(Michaelis 1963).
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6. An animal’s exhaling something (e.g., an
odor) (Michaelis 1963).
v.i., v.t. breathe
[Middle English brethen < breth, breath]
air breathing 7. For example, in 34 fish
families, terrestrial animals: an individual’s
extracting oxygen from air; contrasted with
bimodal breathing and water breathing
(Kramer and Mehegan 1981, 299; Kramer
1983, 145).
syn. aerial respiration (Kramer 1983, 145)

bimodal breathing 7. For example, in
some fish species: an individual’s extract-
ing oxygen from both air and water; con-
trasted with air breathing and water breath-
ing (Kramer 1983, 145).
Comment: Fish species with bimodal breath-
ing vary from having almost complete
dependence on air breathing to complete
dependence on water breathing except
when dissolved oxygen is extremely lim-
ited (Kramer 1983, 145).

water breathing #.Forexample, in fish:
an individual’s extracting dissolved oxygen
from the water in which it lives; contrasted
with air breathing and bimodal breathing
(Kramer 1983, 145).
syn.aquatic respiration (Kramer 1983, 145)

¢ breed n.

1. “A group of organisms related by de-
scent; an artificial mating group having a
common ancestor,” especially with re-
gard to genetic studies of domesticated
species (Lincoln et al. 1985).
¢f. copulation

2. v.i. In organisms: to reproduce.

3. v.t. In Humans: “to propagate organisms
under controlled conditions” (Lincoln et
al. 1985).

¢ breed true v.z. To produce offspring pheno-

typically identical to parents (Lincoln et al. 1985).

¢ breeding . Reproducing (Lincoln et al.

1985).

communal breeding 7. For example,

in the Groove-Billed Ani, Mexican Jay: a
breeding system in which helpers are nor-
mally present at some, or all, nests, often
resulting in three or more birds’ attending

the young of a nest (Brown 1987a, 298).

syn. cooperative breeding (which Brown
1987a, 298, indicates is not preferable to
“communal breeding”)

¢f. mating system: polygynandry
Comments: By tradition, “communal breed-
ing” excludes “brood capture,” q.v., and
cases in which individuals care for young
not their own as a result of deception
through intraspecific, or interspecific, brood
parasitism (Brown 1987a, 298). “Group
living” should not be synonymized with
“communal breeding” (Brown 1987a, 300).

cooperative breeding See breeding:
communal breeding.

crossbreeding See breeding: outbreed-
ing; crossing.

explosive breeding .. Simultaneous
breeding in a large group of conspecific

animals (Halliday and Adler 1986, 146).

inbreeding .

1. Mating of kin (Wilson 1975, 586); mat-
ing or crossing of individuals that are
more closely related than average pairs
in a population (Lincoln et al. 1985).

2. Sexual reproduction in which there is a
greater frequency of mating between
related, or relatively closely related,
individuals than would occur by chance
alone (random mating) (Lincoln et al.
1985).

syn. endogamy, endokaryogamy

¢f. breeding: outbreeding

Comment: The degree of inbreeding is

measured by the fraction of genes that are

identical owing to common descent (Wil-

son 1975, 586).

» optimal inbreeding See breeding: out-

breeding: optimal outbreeding.
interbreeding . Mating, or hybridiza-
tion, between different individuals, popu-
lations, varieties, races, or species (Lincoln

et al. 1985).

¢f. hybrid

outbreeding .

1. Sexual reproduction between individu-
als that are not closely related (Lincoln
et al. 1985).
syn. exogamy

2. Mating, or crossing, of conspecific or-
ganisms that are either less closely re-
lated than average pairs in their popula-
tion or from different populations (Lin-
coln et al. 1985).
syn.outcrossing, open-pollination, cross-
breeding
¢f. breeding: inbreeding

» optimal outbreeding 7. Anindividual’s

breeding with conspecifics of particular
genetic relationships so that there will be
the least possible build-up of deleterious
homozygous genes in offspring due to
inbreeding and, simultaneously, the least
possible loss of adaptive genetic com-
plexes due to too much outbreeding;
balancing the costs of inbreeding and
outbreeding (Bateson 1978 in Keane 1990,
264; Bateson 1983, 257-277).
syn. optimal inbreeding (Shields 1982)
¢f. hypothesis: optimal-outbreeding hy-
pothesis; law: Knight-Darwin law
plural breeding 7. In many bird spe-
cies: a social system in which two or more
monogamous Orf NONMmMonogamous con-
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specific females breed in the same commu-
nal social unit (Brown 1987a, 21-22, 305).
¢f. breeding: singular breeding

selective breeding See selection: artifi-
cial selection.

singular breeding 7. In many bird spe-

cies: a communal social system in which no
more than one conspecific female breeds in
each social unit (Brown 1987a, 18-21, 306).
¢f. breeding: plural breeding
¢ breeding colony See colony: breeding
colony.
¢ breeding system See 'system: breeding
system.
¢ broad-sense heritability See heritabil-
ity: heritability in the broad sense.
¢ broadcast promiscuity See mating sys-
tem: polybrachygamy: broadcast promiscu-
ity.
¢ Brock-Riffenburgh model See*model:
Brock-Riffenburgh model.
¢ broken-wing display See display: bro-
ken-wing display.
¢ brontophobia See phobia (table).
¢ brood capture #. In some waterfowl
species: a parent’s taking over the care of
young that are not its own by forcing their
real parents to abandon them (Brown 1987a,
298).
¢f. parent: alloparent
ebrood cell n. A special chamber, or
pocket, that an insect builds that houses its

immature stages (Wilson 1975, 579).

¢ brood parasitism See parasitism: brood
parasitism.

¢ brood patch 7. For example, in gulls,
songbirds: an area, or areas, of an individual’s
ventral skin that becomes defeathered, vas-
cularized, and edematous during egg laying
and stays in this condition during incuba-

tion (Immelmann and Beer 1989, 36).

¢ brood provisioning See provisioning:
brood provisioning.

¢brood raiding Sce parasitism: social
parasitism: slavery.

¢ brooding .

1. In many egg-laying animal species: an
adult’s incubating eggs (Oxford English
Dictionary 1972, entries from 1440).

2. In many bird species: an adult’s protect-
ing young by covering with its wings
(Michaelis 1963).

3. In many bird species: a parent’s caring for
brood, including incubating its eggs (Im-
melmann and Beer 1989, 36).

4. In many bird species: a parent’s covering
and warming, or cooling, hatched young
by sitting on them, squatting over them,
crouching on them, or a combination of
these behaviors (Immelmann and Beer
1989, 36, 142).

See *group: brood.

n. brooder

v.t. brood

syn. incubating (not a preferred synonym,

Immelmann and Beer 1989, 142)

¢f. care: parental care; incubation; parity
Comments: Balon (1975, 821, etc.) classifies

a major division of ecoethological guilds of

fish as “bearers.” This division includes the

“external bearers” (forehead brooders, gill-

chamber brooders, mouth brooders, pouch

brooders, skin brooders, and transfer brood-

ers) and the “internal bearers” (oviovo-

viviparous, ovoviviparous, and viviparous

fish).

body-brooding 7. In some frog spe-
cies, Giant Water Bugs: an animal’s taking
care of eggs that are on its own body
(Townsend et al. 1984).

egg-brooding 7. In some stink-bug spe-
cies, many social-insect and bird species,
a tropical-frog species, the Gharial: an
animal’s taking care of eggs by being near
them and protecting them from egg preda-
tors (Townsend et al. 1984).

forehead-brooding . In Kurtus-fish
species: an adult male’s taking care of eggs
on his superoccipital hook (Balon 1975,
852, illustration, 853).

gastric-brooding See brooding: stom-
ach-brooding.

gill-brooding 7. In four genera of North
American cavefishes: a mother’s taking
care of her eggs in her gill cavities (Balon
1975, 852, illustration, 853).

mouth-brooding . In many fish taxa,
including in some cichlid- and belontiid-
fish species: a mother’s (or father’s) taking
care of eggs in her (or his) mouth (buccal
cavity) until they hatch (Wickler 1968, 221,
Balon 1975, 852).
syn. oral brooding (Blumer 1982, 3)
¢f. brooding: open-brooding; mouth
breeder
Comments: The fry are typically well de-
veloped when they leave their parent’s
mouth (Blumer 1982, 3). In some fish
species, fry return to their parent’s mouth
when they sense danger (Immelmann and
Beer 1989, 195).

nest-brooding #. For example, in car-
rion beetles, social insects, many bird
species, alligators: an animal’s taking of
eggs, or young, that are in its nest.

open-brooding 7. An animal’s taking
care of eggs that are in its environment and
not on its body or in its mouth (Wickler
1968, 221).

pouch-brooding #. Ina group of South
American catfishes; some pipefish species,
including seahorses; female marsupials:
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an adult’s taking care of young in its body
pocket (= marsupium) (Balon 1975, 854).
Comment:In fish, either a female ora male
pouch broods, depending on the species
(Balon 1975, 854).
skin-brooding .In some pipefish spe-
cies, a group of South American catfishes:
an adult female’s taking care of eggs
attached to the ventral surface of her body
before depositing them (Balon 1975, 852,
illustration, 853).
¢f. care: parental care: ectodermal feeding
Comments: In the catfish, a stalked, vascu-
larized cup envelops each egg (Balon
1975, 854). Skin-brooding also occurs in
males of some fish species.
stomach-brooding, gastric-brooding
n. An adult’s taking care of its young in its
stomach, e.g., an Australian frog “that
swallows its fertilized eggs, broods its
tadpoles in its stomach, and gives birth to
young frogs through its mouth” (Gould
1985a, 12).
transfer-brooding #.In some fish spe-
cies: an adult female’s taking care of her
eggs by carrying them in her fins for a
certain time before depositing them (Balon
1975, 852, illustration, 853).
vocal-pouch-brooding 7. An adult’s
taking care of young in its vocal pouch;
e.g., male Rhinoderma darwini (frogs)
which take advanced eggs into their
pouches where they hatch and from which
they emerge in 52 days as froglets (Gould
1985a, 16).
¢ Brook’s law See law: Dyar’s law.
¢ brotherhood 7. For example, in Tur-
keys: a pair of brothers that assist each other
in fierce competition for mates (Watts and
Stokes 1971 in Wilson 1975, 125).
¢ broticole See -cole: broticole.
¢ Browerian mimicry See mimicry:
Browerian mimicry.
¢+ browse n.
1. “The edible plant material within the
reach of browsing animals” (Lincoln et
al. 1985).
2. v.t.In many vertebrate species: “To feed
on parts of plants” (Lincoln et al. 1985).
¢ browse line 7. The height of a plant to
which grazing animals can reach and eat
plant parts (e.g., acacia trees fed on by
giraffes) (Lincoln et al. 1985).
¢ Bruce effect See effect: Bruce effect.
¢ bryocole See -cole: bryocole.
¢ bryology See study of: bryology.
¢ bryophile See '-phile: bryophile.
¢ bubble nest See nest: bubble nest.
¢ bubble net 7. In some whale species: a
perimeter of bubbles that an individual
produces around its prey that might con-

fuse them and improve the whale’s feeding
efficiency (Baker and Herman 1985, 55).
¢+ bubbling 7. In Humpback Whales: an
individual’s releasing air underwater during
male-male competitions (Baker and Herman
1985, 54).
v.i. bubble
¢ budding #.

1. For example, in hydras: reproduction by
the direct growth of a new individual
from the body of an old one (Barnes
1974, 94; Wilson 1975, 390, 580).

2. In Florida scrub jays: a means of forming
a new social unit (mated pair with help-
ers) (Wilson 1975, 455).

See swarming: budding.

¢ budget 7. A person’s, group’s, institution’s,
or country’s summary of probable income
and expenditures for a given period; also, its
plan for adjusting expenditures to income

(Oxford English Dictionary 1972, entries

from 1733; Michaelis 1963).

resource budget 7. The total amount of

resources (e.g., time and energy) that an

organism has at a particular time (Willson

1983, 0).

time budget 7. The total amount of time

that an organism has for a particular activ-

ity.
+ buffer species See ’species: buffer spe-
cies.
+ buffered populations See 'population:
buffered populations.
¢ buffering .

1. Stabilization of population size fluctua-
tion (Kluijver and Tinbergen 1953 in
Wilson 1975, 274).

2. An animal’s using another animal as part
of its social communication with a third
animal.

agonistic buffering .

1. For example, in some baboon species,
multimale groups of the Barbary
macaque: one male’s using an infant to
inhibit aggression by another conspe-
cific male animal (Deag and Crook
1971, 195-196; Wilson 1975, 352, 578;
Immelmann and Beer 1989, 10).

2. For example, in Australian Aborigines,
Waika Indians: a person’s use of a child
to signal friendly intention (Immelmann
and Beer 1989, 10).

¢f. buffering: social buffering; care

[coined by Deag and Crook 1971, 195-196]

social buffering #.Forexample, in Bar-

bary Macaques: an individual’s using an-
other conspecific “individual to regulate,

in whatever context, its relations with a

third party” [coined by Deag and Crook

1971, 196].

¢f. care
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Comment: “Agonistic buffering,” g.v., may
be a category of “social buffering.”
¢ buffering gene See gene: buffering
gene.
¢ bufotenin See toxin: bufotenin.
¢ bufotoxin See toxin: bufotoxin.
+bug perceiver n. The convex-edge
detector in a frog’s retina which facilitates
its seeing flying insects (Dewsbury 1978,
181).
¢ building See *group: building.
¢ bull See animal names (table).
¢ bunch See 2group: bunch.
¢ bunt order See hierarchy: dominance
hierarchy: bunt order.

¢ bursa copulatrix See organ: copula-
tory organ: bursa copulatrix.

¢ bury See *group: bury.

e bush See habitat: bush; Plantae: bush,
shrub (Appendix 1).

¢+ busyness See “group: busyness.

¢ Butler’s aphorism 7. The chicken is
only an egg’s way of making another egg
(Samuel Butler in Wilson 1975, 3).

¢ buzz pollination See pollination: buzz
pollination.

¢ buzzingrun See dance: bee dance: buzz-
ing run.

¢ byproduct mutualism See symbiosis:
mutualism: byproduct mutualism.
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+ C; photosynthesis See biochemical
pathway: C, photosynthesis.

¢ C, photosynthesis See biochemical
pathway: C, photosynthesis.

¢ C-selected species, C strategist, C-
strategist See *species: c-selected species.
¢f. *species: C-selected species, r-selected
species, s-selected species

¢ cache n.

1. A place where a person stores equip-
ment, provisions, or other things (Michae-
lis 1963).

2. A place where an animal stores food
(Vander Wall 1990, 3; Clarke and Kramer
1994, 299).

¢f. behavior: hoarding behavior; larder

[French < cacher, to hide]

¢ caching, caching behavior See be-
havior: caching.

¢ cacogenesis See -genesis: cacogenesis.

¢ cadavericole See -cole: cadavericole.

¢ caecotroph See food: caecotroph; -troph-:
caecotroph.

¢ caenogenesis, caenogenetic Sce
-genetic: caenogenetic.

¢ caenomorphic, caenomorphism
See -morphism: caenomorphism.

¢ caespiticole See -cole: caespiticole.

¢ cage effect Sce effect: cage effect.

¢ Cainism See -cide: fratricide.

¢ Cairnsian mutation See mutation:
Cairnsian mutation.

¢ calcicole See -cole: calcicole.

¢ calcifuge See -phobe: calciphobe.

¢ calciphile See -phile: calciphile.

¢ calciphobe See -phobe: calciphobe.

+ calcosaxicole See -cole: calcosaxicole.

¢ calf See animal names: calf.

¢ caliology See study of: caliology.

¢ call See animal sounds: call.

¢ calling 7. An animal’s making a call, g.0.
female calling, calling #.Forexample,
in some ant and moth species: a female’s

releasing sex pheromone and standing in
one place, thereby “calling” males to her
with her pheromone (Holldobler and Wil-
son 1990, 638).

tandem calling 7. In ants: a leader’s
pheromone release that recruits a nest mate
for tandem running (Holldobler and Wil-
son 1990, 644).

¢ callow adj.

1. Referring to an unfledged bird, without
feathers (Oxford English Dictionary1972,
entries from 1603).

2. Referring to an inexperienced person;
immature person; a callow youth (per-
son) (Michaelis 1963).

3. Referring to an individual arthropod that
is newly emerged from its last larval skin,
chrysalis, or pupa (Torre-Bueno 1978).

syn. teneral (Torre-Bueno 1978)

[Old English calu bare, bald)

¢ callow worker See caste: worker: cal-
low worker.

¢ calobiosis See symbiosis: calobiosis.

¢ Calvin cycle See biochemical pathway:
Calvin cycle.

¢ Cambrian explosion 7. The rapid di-
versification of marine invertebrates during
the Cambrian Period, resulting in the many
now extinct taxa and extant animal phyla

and classes (Bowring et al. 1993, 1293;

Strickberger 1996, 308).

syn. big bang (Kerr 1993a, 1274)

Comments: Researchers date the Cambrian

explosion from ca. 570 to 530 Ma ago (Kerr

1993a, 1274), 530 to 520 Ma ago (Bowring et
al. 1993, 1297), and 530 to 525 Ma ago (Erwin
et al. 1997, 132). The first known fossils of

Annelida, Arthropoda, Brachiopoda, Chea-

tognatha, Echinodermata, Hemichordata,

Mollusca, Onycophora, Pogonophora,

Porifera, and Priapulida are from the Cam-

brian (Erwin et al. 1997, 132). Sites for these

fossils include the Burgess Shale and
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Chengjiang. Multicellular organisms first ap-

peared about 570 Ma ago (Graham Logan in

Oliwenstein 1996b, 43). Jeffrey Levinton, Gre-

gory Wray, and Leo Shaprio compared seven

genes from annelids, arthropods, chordates,
echinoderms, and molluscs (Zimmer 1996¢,

52). Their data suggest that chordates and

echinoderms diverged from the other phyla

about 1.2 Ga ago and that chordates and
echinoderms diverged about 1 Ga ago, long
before the Cambrian explosion.

¢ camnium See %succession: camnium.

+ camouflage .

1. Human military measures, or material,
used to conceal, or misrepresent, the
identity of, e.g., installations, ships, or
persons (Michaelis 1963).

Note: Game hunters also use camouflage.

2. In many animal species, including Aeshna
dragonfly larvae, ptarmigans, the Snow-
shoe Hare, and Ermine: an individual’s
resembling its environmental background
coloration (Bruns 1958 in Heymer 1977,
186).

3. Anindividual organism’s imitation of “cer-
tain environmental background features,”
involving “at least shape, color, and color
pattern, and sometimes scent and sound;”
e.g., a swallowtail butterfly caterpillar’s
looking like a bird dropping or a katydid’s
resembling a leaf (Matthews and Matthews
1978, 310).

v.i., v.t. camouflage

syn. crypsis Immelmann and Beer 1989, 39)

¢f. coloration, mimicry, mimesis

[French camouyfler, to disguise]

background imitation 7. Anorganism’s

resembling its background.

» countershading 7. For example, in cat-
erpillars of some moth species, some fish
species, many mammal species: an
individual’s coloration that decreases, or
eliminates, its three-dimensional appear-
ance when it is in a certain position with
regard to light direction; for example, a
caterpillar’s having coloration that becomes
lighter from its dorsum to its venter so that
when it rests and the greater amount of
light strikes its dorsum, it tends to look two-
rather than three-dimensional from its side
(Matthews and Matthews 1978, 315).
syn. obliterative coloration, obliterative
shading (Lincoln et al. 1985)
¢f. hypothesis: Thayer’s countershading
hypothesis

» disruptive coloration 7. In some ar-
thropod, fish, and mammal species: an
individual’s coloration that breaks up its
outline “so that parts of it appear to fade
separately into its background” (Matthews
and Matthews 1978, 314).

» dorsoventral flattening 7. In some
arthropod species: an animal’s body mor-
phology that involves its body’s being
flattened from its venter to its dorsum,;
dorsoventral flattening may be accompa-
nied by lateral flaps, various irregular
body protuberances, or both, which
bridge the gap between its body and its
substrate (Matthews and Matthews 1978,
314).

» hunting camouflage 7. For example,
in the Black-Headed Gull: coloration (e.g.,
white underparts) that make an indi-
vidual inconspicuous to its aquatic prey
when viewed against a bright sky
(Gotmark 1987, 1786).

» mimesis See mimesis, mimicry.

» transparency 7. For example, in some
butterfly, crustacean, and fish species: an
individual’s having a mostly clear, or
partially clear, body that allows its back-
ground to show through (Immelmann
and Beer 1989, 39).

eye camouflage 7. 1In several coral-fish

species: obscuring of eyes by black bars

(Heymer 1977, 35).

¢ canalization 7. The buffering of an orga-
nism’s developmental pathways that tends
to produce a standard phenotype despite
environmental fluctuations and underlying

genetic variability (Lincoln et al. 1985).

See canalization: genetic canalization.

syn. developmental homeostasis (Lincoln et

al. 1985), allometry (sometimes), develop-

mental canalization, developmental flexibil-

ity, phenotypic flexibility

environmental canalization ». An
organism’s having the same phenotype
despite changes in its environment (Stearns

1989, 430).

syn. autonomous development (Schmal-

hausen 1949 in Stearns 1989, 436)

¢f. auxesis: heterauxesis; plasticity: pheno-

typic plasticity; reaction norm

genetic canalization »n. An organism’s

having the same phenotype despite changes

in its genotypes (due to mutation or recom-

bination) (Stearns 1989, 436).

syn.canalization (Waddington 1942 in Stearns

1989, 436)

¢ cancer phobia See phobia (table).

+ canine-tooth threat Seebehavior: threat
behavior: canine-tooth threat.

¢ cannibal 7.

1. A person, especially a savage, that eats
human flesh; a man eater; an anthropo-
phagite (Oxford English Dictionary 1971,
entries from 1153).

2. In over 1300 animal species, including the
Chimpanzee, Guppy, Human, Hyena, Lion,
Mongolian Gerbil; many termite species;

Vv
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some ant, bird, langur, praying mantid,
salamander, spider species: an animal that
eats members of its own species (Oxford
English Dictionary 1971, entries from 1796,
Ehrlich and Raven 1964, 598; Wilson 1975,
84-85, 246; Jones 1982 in Picman and
Belles-Isles 1987, 236; Goodall in Gould
1989, 29; Immelmann and Beer 1989, 39).
Comments: An individual that eats its own
mother is a “gerontophage,” g.v. Cannibal-
ism might have been widespread in Homo
neanderthalensis (T. White in Gugliotta
1999, A3).
[Spanish Canibales, var. of Caribes, Caribs,
a fierce nation of the West Indies reported to
eat human flesh]
¢ cannibalism 7. An animal’s being a can-
nibal, g.v.
syn. metasitism (Lincoln et al. 1985)
¢f. -cide
cronism 7. For example, in birds (some
duck, eagle, gull, hawk, jay, owl, shrike,
stork, and tern species): a parent’s actual,
or attempted, swallowing of its dead or

sickly young (Welty 1975, 349; Schiiz 1957

in Campbell and Lack, 1985).

syn. Kronismus (German)

¢f. cannibal; -cide: infanticide

Comments: Immelmann and Beer (1989,

145) do not indicate that cronism involves

dead or sickly young. Captive fish (e.g.,

cichlids, labyrinth fish, and live-bearing

tooth carps) commonly eat their young

(Gilbert 1976, 145). Laboratory gerbils also

eat their own young, especially when their

young are sick or when a person disturbs
the gerbils too often (personal observa-
tion). Under disturbed conditions, mother

tree shrews cannibalize their young (Im-

melmann 1977, 567).

[term proposed by Schiiz (1957) in Campbell

and Lack (1985) after the Greek mythologi-

cal Cronus, the son of Uranus (Heaven) and

Gaea (Earth), who swallowed his sons,

except for Zeus, as they were born (Duck-

worth and Rose 1989)]

egg cannibalism 7.

1. For example, in the ant Leptothorax

acervorum: a queen’s consuming eggs
of other queens and workers in her nest
(Bourke 1991, 295).
Note: This egg cannibalism appears to
be part of reproductive conflict among
queens and workers in this ant (Bourke
1991, 295).

2. For example, in stickleback fish: in-
traspecific egg consumption by groups
composed of females, non-nesting males,
and occasionally nesting males (Woriskey
1991, 989).

syn. oophagy

filial cannibalism #. In some frog spe-
cies: cannibalism in which parents eat their
own eggs (Rohwer 1978 in Townsend et al.
1984, 422).
syn. filial ovicide (Picman and Belles-Isles
1987, 35)
gerontophagy See-phage: gerontophage.
heterocannibalism 7. In some frog
species: cannibalism in which animals eat
conspecific eggs that are not their own
(Rohwer 1978 in Townsend et al. 1984, 422).

oophagy See cannibalism: egg cannibal-
ism; -phagy: oophagy.

sexual cannibalism 7. In some arach-

nid and mantid species: a female’s eating
her potential mate before copulation or
her mate during or after copulation (Bar-
rows 1982, 16; Elgar and Nash 1988, 1511;
Birkhead et al. 1988).

Comment: Sexual cannibalism appears to be
the exception, rather than the rule, in man-
tids (Barrows 1982, 16; Brown 1986, 421).

¢ canopy .

1. Part of forest community that is formed

by trees (Allaby 1994, 66).
Note: Some forests have more than one
canopy layer. A complex tropical rain
forest can have an upper emergent zone,
middle zone, and lower zone (Allaby 1994,
60).

2. The upper layer of scrub, or shrub com-
munities, or any terrestrial plant commu-
nity in which a distinctive habitat is
formed in the upper, denser regions of its
taller plants (Allaby 1994, 66).

[Middle English canape < Medieval Latin

canapeum, mosquito net < Lain conopeum

< Greek konopion < Kandpos, Canopus, a

city of ancient Egypt]

¢ cantharidin See toxin: cantharidin.

+ cantharophile See>phile: cantharophile.

¢ capacity laws See law: capacity laws.

¢ CapeFloralKingdom See *community:
fynbos.

¢ caprification See pollination: caprification.

¢ captivity degeneration 7. All of an
animal’s disturbances in mental and physi-
cal performance that result from captivity

(Fox 1968 in Heymer 1977, 95).

¢f. behavior: abnormal behavior; stereotypy

¢ capture hypothesis See hypothesis:

Moon-origin hypotheses: capture hypothesis.

+ “carbon-dioxide hypothesis” See hy-
pothesis: hypotheses regarding the Permian
mass extinction: “carbon-dioxide hypothesis.”

¢ carbonicole See -cole: carbonicole.

¢ carboxyphile See !-phile: carboxyphile.

¢ carcinology See study of: carcinology.

¢ care .

1. A person’s charge; oversight with a view
to protection, preservation, or guidance
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(Oxford English Dictionary1972, entries
from ca. 1400).

2. In many animal species: interactions be-
tween, or among, individuals (immature,
adult, or both) that, depending on the
species, may involve behaviors such as
protection from dangerous situations
caused by the physical environment and
conspecific and heterospecific animals,
holding, and grooming (or preening)
(Deag and Crook 1971, 195).

v.i., v.t. care

¢f. behavior: care-giving behavior; buffer-

ing: agonistic buffering, social buffering

alloparental care n. A nonparent’s as-
sisting in care of offspring which may be
shown either by females (allomaternal care)
or by males (allopaternal care) (Wilson
1975, 349, 578).
¢f. parent: alloparent

female care 7. For example, in the Bar-
bary Macaque: care given to baby monkeys
by females other than their mothers [coined
by Deag and Crook 1971, 196].
¢f. aunt; care: maternal care

male care n In some primate species,
including marmosets; the Barbary Macaque:
care given to baby monkeys by males of
unknown relationship to the young [coined
by Deag and Crook 1971, 195].
¢f. care: female care, maternal care, pater-
nal care; uncle
Comment: Because it is difficult to distinguish
clearly between a male’s “paternal care” and
other kinds of behavior, “male care” is some-
times extended to mean the totality of behav-
iors between mature males and conspecific
young (Immelmann and Beer 1989, 179, 214).

parental care 7. In some myriapod spe-
cies; many amphibian, bird, cephalopod,
crustacean, insect, fish, leech, mammal,
and spider species: all forms of assistance
(e.g., protecting, nourishing, and nurturing
young) provided by parents to their prog-
eny following their birth and prior to their
independence or maturity; all parental in-
vestments other than a parent’s investment
in its gametes (Wilson 1975, chap. 16; Wit-
tenberger 1981, 619; Kutschera and Wirtz
1986, 941; Nafus and Schreiner 1988, 1425;
Immelmann and Beer 1989, 214).
syn. parental behavior
¢f. brooding; *facilitation: parental facilita-
tion; -parity; provisioning: brood provi-
sioning
Comments: Most arthropod, fish, amphib-
ian, and reptile species have no parental
care; most bird species have parental care
by both parents; and most mammal species
have only maternal care (Maynard Smith
1978b in McFarland 1985, 131; Halliday and

Adler 1986). About 89 of the approximately
422 families of bony fishes exhibit parent
care (Blumer 1982, 1-2). Forms of parental
care in fishes include “brood-pouch egg
carrying” (pouch-brooding), “cleaning,”
“coiling,” “ectodermal feeding” (skin-brood-
ing), “egg burying,” “external-egg carry-
ing,” “fanning,” “internal gestation,” “guard-
ing,” “moving,” “nest building and mainte-
nance,” “removal,” “splashing,” and “sub-
strate cleaning.” Major categories of “pa-
rental care” in frogs are “egg attendance,”
“tadpole attendance,” “egg transport,” and
“tadpole transport” (Townsend et al. 1984,
421). McFarland (1985, 132) classifies pa-
rental care as a kind of altruism; his classi-
fication is controversial.

» brood-pouch egg carrying See brood-
ing: pouch-brooding.

» cleaning 7. A fish’s taking an egg into
its mouth, manipulating it inside its buc-
cal cavity, and returning it to its original
site (Blumer 1982, 3).

» coiling 7. A parentfish’s coiling its body

around its egg mss while guarding it
(Blumer 1982, 3).
Comment: This guarding posture reduces
the eggs’ exposure to air at low tide in
intertidal oviposition sites (Blumer 1982,
3.

» ectodermal feeding 7. A parent fish’s
feeding its young fry with a specialized
mucous produced on the parent’s body
surface (Blumer 1982, 3).

» egg burying 7. A fish’s depositing eggs
beneath a substrate surface, or covering
its eggs with substrate material (Blumer
1982, 3).

» external egg carrying 7. A fish’s carry-
ing an egg(s) outside of its body until the
egg hatches (Blumer 1982, 3).

» fanning 7. A fish’s moving its anal,

caudal, pectoral, pelvic, or a combination
of these fins over its egg mass or fry
(Blumer 1982, 3).
Comments: This behavior aerates the
young and removes sediment from their
area. Some fish perform these acts by
forcing water through their gill cavities or
mouths which flows over their young
(Blumer 1982, 3).

» internal gestation 7. A mother fish’s
retaining her egg(s) inside her oviducts, or
ovaries, while it develops (Blumer 1982, 3).
¢f. -parity: ovoviviparity, oviparity, ovo-
viparity, viviparity

» guarding 7. A fish’s actively chasing,
displaying toward, or both, a conspecific
or heterospecific individual that ap-
proaches its eggs, fry, or the site where
they reside (Blumer 1982, 2).

» «
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» maternal care n. For example, in a
sawfly species; some spider, burying-
beetle, crustacean, frog, and reptile spe-
cies (including alligators); many bee, wasp,
bird, and mammal species; scorpions;
burying beetles: care given by a mother to
her young (Deag and Crook 1971, 196;
Fink 1986, 34; Immelmann and Beer 1989,
178; Polis 1989; Scott and Traniello 1989;
D.R. Smith, personal communication).
syn. female-parental care, maternal be-
havior (Fink 1986, 34)
¢f. care: female care, male care

» moving 7. A fish’s taking eggs, or fry, by
its mouth from one location to another,
often from one nest to another (Blumer
1982, 3).

» nest building and maintenance . A
fish’s making a structure used to hold its
eggs, fry, or both (Blumer 1982, 2).
Comment: Depending on the species, this
parental care includes one or more of the
following behaviors: assembling a cup, or
tube, with pieces of vegetation; blowing
mucus-covered bubbles that form a float-
ing mass; digging a burrow, or tube, into
asubstrate; and making an elevated mound
with substrate materials (Blumer 1982, 2).

» oral-brooding See brooding: mouth-
brooding.

» paternal care 7. In some insect,
seahorse, and other fish species; many
frog, bird, and mammal species: care
given by a father to his young (Townsend
et al. 1984; Bisazza and Marconato 1988,
1352; Immelmann and Beer 1989, 178;
Scott and Traniello 1989).
syn. male-parental care, paternal care,
paternal behavior
¢f. care: male care

» removal 7. A fish’s removing dead or
diseased eggs from its egg mass with its
mouth (Blumer 1982, 3).

» retrieval 7. A fish’s taking an egg, or fry,
that falls, or strays, from its nest, or school,
into its mouth and returning it to its nest,
or school (Blumer 1982, 3).
¢f. retrieving

»splashing 7. A fish’s splashing water
upon its eggs that are deposited out of
water or upon eggs exposed to air during
low tide (Blumer 1982, 3).

» substrate cleaning 7. A fish’s removing
analga, animal, detritus, or combination of
these items from a site where she will
deposit her eggs (Blumer 1982, 2).

¢ care-giving behavior See behavior:
epimeletic behavior.
¢ carnival ».
1. In the Human: “a season or course of
feasting, riotous revelry, or indulgence”

(Oxford English Dictionary 1972, entries
from 1598); any gay festival, wild revel, or
merrymaking (Michaelis 1963).

2. In the Chimpanzee: a display produced
by troop members that involves unleash-
ing of “a deafening outburst of noise —
shouting at maximum volume, drum-
ming trunks and buttresses of trees with
their hands, and shaking branches, all the
while running rapidly over the ground or
brachiating from branch to branch” (Sav-
age 1844, Sugiyama 1972, Reynolds and
Reynolds 1965 in Wilson 1975, 222, 542).

(Italian carnevale < Medieval Latin carnele-

varium < Latin caro, carnis, flesh + levare,

to remove]

¢ Carolina bay See habitat: bay.

¢ carpogenous See -genous: carpogenous.

¢ carpophage See -phage: caropophage.

¢ carrying capacity (K) .

1. The number of reindeer stock that a range
can support without injury to the range
(Hadwen and Palmer 1922, who evidently
first introduced this term, according to
Pulliam and Haddad 1994, 141).

2. The number of animals that a particular
range can support (Leopold 1933, 50-51,
in Pulliam and Haddad 1994, 141).
Notes: The carrying capacities of a par-
ticular animal species is habitat depen-
dent (Pulliam and Haddad 1994, 141-
144). “Carrying capacity is a useful con-
cept only when used in the original
sense of a limit set to population size by
the availability of resources; carrying
capacity can vary in the same location
from year to year.”

3. A “threshold of security” that is reached
when all available cover is saturated and
mortality increases rapidly because “sur-
plus animals” become especially vulner-
able to predation (Errignton 1934 in
Pulliam and Haddad 1994, 141).

4. Parameter K of the logistic growth equa-
tion; the “upper bound beyond which no
major increase in an animal’s population
size can occur (assuming no major envi-
ronmental changes)” (Odum 1953, 122,
in Pulliam and Haddad 1994, 142).
Note: Odum assumed that carrying ca-
pacity and saturation point are the same
concept (Pulliam and Haddad 1994, 142).

5. “A measure of the amount of renewable
resources in the environment in units of
the number of organisms these resources
can support” (Roughgarden 1979 in
Pulliam and Haddad 1994, 142).

6. The largest number of individuals of a
particular species that can be maintained
indefinitely in a given part of their envi-
ronment (Wilson 1975, 81, 580).
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7. The numbers of individuals of different
species that can live in an area without
harming its resource base (Odum et al.
1988, 25).

¢f. saturation point

Comment: Dhont (1988 in Pulliam and

Haddad 1994, 141) reviewed the concept of

carrying capacity. Textbooks most frequently

use Odum’s (1953) definition of carrying
capacity.

human carrying capacity .

1. The maximum number of persons

that can be supported in perpetuity in
an area with a given technology and
set of consumptive habits and with-
out causing environmental degrada-
tion (Allan 1965 in Pulliam and Haddad
1994, 150).
Note: Pulliam and Haddad (1994, 150)
chose to omit “without causing environ-
mental degradation” in defining human
carrying capacity.

2. The maximum number of Humans that
an environment can sustain without
reference to the quality of life of the
people (Hardin 1986; Pulliam and
Haddad 1994, 154).

Comments: Human carrying capacity is

more complicated than that of other or-

ganisms because it includes, in addition to
biophysical components, social and cul-

tural components (Daily and Ehrlich 1992

in Pulliam and Haddad 1994, 150). Human

carrying capacity changes through time
due to human innovation and technol-
ogy. The number of people, their con-
sumptive habits, and their damage to eco-
systems determine human carrying capac-
ity. A human population that leads to
irreparable degradation of its life-support
mechanisms is, by definition, above hu-
man carrying capacity (Pulliam and Haddad
1994, 154).
¢ carryingin 7.Inrodents and carnivores:

an individual’s transporting objects (e.g.,

nest material or winter provender) or young

to its nest, den, or burrow (Immelmann and

Beer 1989, 40).

¢f. transport of young

¢ carsinomaphobia See phobia (table).

¢ carsinomatophobia See phobia (table).

¢ carsinophobia See phobia (table).

¢ carton »n. “The chewed vegetable fibers
used by many kinds of ants, wasps, and
other insects to construct nests” (Wilson

1975, 580).

¢ -caryo See -karyo.

¢ caryogamy Sce -gamy: karyogamy.

¢ caryotype Sce -type, type: karyotype.
¢ cascade See trophic cascade.

¢ cast downness See abasement.

¢ caste 7.

1. “A hereditary group, endogamously
breeding, occupied by persons be-
longing to the same rank, economic
position, or occupation, and defined
by mores that differ from those of other
castes” (Oxford English Dictionary
1971, entries from 1613; Wilson 1975,
299).

2. In eusocial bees and wasps: a functional

group of females, either workers or queens
(Michener 1974, 371).
Note: A caste may be differentiated by
behavior and physiology alone; it may
also be morphologically distinct (Michener
1974, 371).

3. In ants: the workers, soldiers, ergato-
gynes, dichthadiiform ergatogynes, or
queen(s) in a colony (Wilson 1971, 136).
Note: The three castes — queens, sol-
diers, and workers — are found in only a
minority of ant species; males comprise a
caste only in the very loosest sense (Wil-
son 1971, 136).

4. Intermites: the larvae (apterous nymphs),
nymphs (brachypterous nymphs), work-
ers, pseudergates, soldiers, primary re-
productives (first-form reproductives,
imagos), supplementary reproductives,
replacement reproductives, neoteinic re-
productives, adultoid reproductives,
nymphoid reproductives (second-form
reproductives, secondary reproductives,
brachypterous neoteinics), and ergatoid
reproductives (third-form reproductives,
tertiary reproductives, apterous neoteinics)
(Wilson 1971, 184).

Note: The castes present depend on spe-
cies of termite and colony development.

5. In social insects, the Naked Mole Rat: any
set of individuals of a particular morpho-
logical type, age group, or both, that
performs specialized labor within its colony
(Wilson 1975, 299; Jarvis 1981, 571).

6. Insocial insects: “any set of individuals in
a given colony that are both morphologi-
cally distinct from other individuals and
specialized in behavior” (Wilson 1975,
299, 580).

7. Insponges, coelenterates, ectoprocts, and
tunicates: a set of cells that has a particu-
lar role in social cell groups (Wilson 1975,
315).

See Zgroup: brace; imago.

¢f. auxiliary, division of labor, king, role

Comment: Castes can be classified by type of

polyethism (physiological and temporal) and

by kind of individual (worker, soldier, and
reproductive).

[Portuguese casta, unmixed breed < Latin

castus, pure)

@)
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dichthadiigyne #.1n some ant species:

a large female with a huge gaster (Wilson

1971, 70, 130).

syn. dichthadiiform ergatogyne (Wilson

1971, 136)

ergatandromorph 7. In some ant spe-
cies: A form that is morphologically inter-
mediate between a worker and male, hav-
ing normal male genitalia and a worker-like

body (Wilson 1971, 138).

adj. ergatandomorphic

syn. eratomorphic male, ergatoid male

¢f. male

ergatogyne 7. In some social-insect spe-
cies: any form that is morphologically inter-
mediate between a worker and a queen

(Wilson 1971, 138; 1975, 371, 583).

adj. ergatogynous

syn. queen-worker intercaste

gyne n.

1. In ants: a sexual female that is not
socially a functional reproductive (Brian
1957 in Wilson 1971, 138).

2. In bees: a potential, or actual, queen
(Michener 1974, 372).

3. In ants: a female reproductive-caste
member that may, or may not, be func-
tioning as a reproductive at a particular
time; broadly, a queen (Holldobler and
Wilson 1990, 638).

syn.queen (Wheeler 1907 in Wilson 1971, 138)

¢f. queen

gynergate 7.Inants: afemale with patches
of both queen and worker tissue (Holldobler

and Wilson 1990, 638).

king #. In termites: the male that accom-
panies a queen (egg-laying female) and
inseminates her from time to time (Wilson

1975, 435, 587).

larva See caste: reproductive: nymph.
microgyne #.Inan ant species with two
sizes of queens: a queen of the smaller form

(Holldobler and Wilson 1990, 640).

¢f. female: macrogyne

neoteinic 7. A supplementary reproduc-
tive termite (Wilson 1975, 589).
syn.neotene, neoteinic (Lincoln et al. 1985)

nymph, nympha See caste: reproduc-
tive: nymph.

pseudergate 7. In less-derived termites:

a caste comprised of individuals that either

have regressed from nymphal stages by

molts that reduced, or eliminated, their
wing buds or else were derived from larvae
by undergoing nondifferentiating molts

(Wilson 1975, 435, 593).

Comment: Pseudergates serve as the prin-

cipal elements of the worker caste but

remain capable of developing into other
castes (e.g., secondary neoteinic, g.v.) by

further molting (Wilson 1975, 435, 593).

pseudocaste 7. A group of social sym-
bionts in its host species’ colony (Wilson

1975, 353).

pupa See caste: reproductive: nymph.
queen 7.

1. In ants, termites, and some species of
bees and wasps: “a perfect female” (Ox-
Jford English Dictionary1972, entries from
1609); a female member of a reproduc-
tive caste (Wilson 1975, 435, 593).

2. In the Naked Mole Rat: a reproductive
female (Jarvis 1981).

v.i., v.I. queen

syn. gyne (Wheeler 1907 in Wilson 1971, 138)

¢f. caste: gyne; female

Comments: In social animals, the existence

of a queen presupposes the existence of a

worker caste at some stage of a colony’s life

cycle. Queens may, or may not, be mor-
phologically different from workers (Wil-

son 1975, 435, 593)

» foundress queen 7. In social halictine
bees: a principal egg layer that never
functioned as a worker (Eickwort and
Kukuk 1987 in Michener 1988a, 77).

» macrogyne 7. In an ant species with
two sizes of queens: a queen of the larger
form (Holldobler and Wilson 1990, 640).

» microgyne 7. In an ant species with
two sizes of queens: a queen of the
smaller form (Holldobler and Wilson 1990,
640).

» replacement queen 7.

1. In highly eusocial bees: a queen that a
colony produces that will replace a
queen that has died or became lost
(Michener 1974, 374).

2. In social halictine bees: a principal
egg layer that is a daughter, with a
high probability of originally being a
worker, of a disappeared queen
(Eickwort and Kukuk 1987 in Michener
1988a, 77).

»supersedure queen 7. In highly
eusocial bees: a queen that a colony
produces while an aging queen is still
present and that will replace her (Michener
1974, 374).

reproductive 7. An individual that has
offspring. See imago.

» primary reproductive 7. In termites: a
colony-founding type of queen, or male,
derived from a winged adult (Wilson 1975,
592).

» neoteinic 7. In termites: a supplemen-
tary reproductive (Wilson 1975, 589).

» nymph 7. In termites: an immature in-
dividual that possesses external wing buds
and enlarged gonads and is capable of
developing into a functional reproductive
by further molting (Wilson 1975, 590).
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syn.larva (confusing synonym), nympha,
pupa (uncommon synonym, Oxford En-
glish Dictionary 1972)

» secondary neoteinic 7. In some ter-
mite species: a male, or female, that
replaces a king or queen, respectively,
that is lost; a secondary neoteinic trans-
forms in one molt from a worker-like
pseudergate (Wilson 1975, 435).

nasute soldier 7. A termite soldier with

a nasus (Wilson 1975, 589).

scout 7. In ants: a worker that searches
outside her nest for food or, in a slave-
making species, a worker that searches for

a host colony suitable for raiding (Holl-

dobler and Wilson 1990, 642).

¢f. caste: worker

soldier n.

1. A nonreproductive worker ant, or ter-
mite, that is specialized for colony de-
fense (Wilson 1975, 595).

2. A morphologically distinct, second-in-
star aphid that defends its area against
other insects (Aoki et al. 1977 in Aoki et
al. 1991).

Note: Soldier aphids do not molt into
third instars and they do not reproduce
(AoKki et al. 1991).

worker .

1. A “neuter or undeveloped female” of
certain social Hymenoptera (e.g., bees
and ants) that “supplies food and pro-
vides other services for the community”
(Oxford English Dictionary 1972, en-
tries from 1747).

2. In most ant species: an ordinarily non-
reproductive (sterile) female that has
reduced ovarioles and a greatly simpli-
fied thorax with nota that are typically
represented by no more than one scler-
ite each (Tulloch 1935 in Wilson 1971,
138).

Note: In ants, workers are minors
(minima), medias, majors (maxima, sol-
diers).

syn. ergate (Torre-Bueno 1978)
[Greek ergatés, workman]

3. In semisocial and eusocial insect spe-
cies, the Naked Mole Rat: a member of
the nonreproductive, laboring caste
(Wilson 1975, 598; Jarvis 1981).

4. In termites, usually termitid species: a

male, or female, individual that under-
takes usual colony chores; e.g., con-
structing a nest, cleaning, nursing, and
foraging (Wilson 1971, 184).
Note: In termitid termites: a worker
lacks wings; has a reduced pterothorax;
has reduced, or no, eyes; and has a
rudimentary genital apparatus (Wilson
1971, 184; 1975, 598).

5. In Bumble Bees, Honey Bees, Stingless
Bees, and other kinds of social bees: a
female that lays no eggs, or few eggs
relative to a queen, and performs tasks
in her nest (Michener 1974, 374).

See worker.

¢f. scout

Comment: The existence of a worker caste

presupposes the existence of a royal (re-

productive) caste in a species.

» callow worker 7. In social insects: a
teneral adult worker; a newly emerged
adult worker, whose exoskeleton is still
relatively soft and lightly pigmented (Wil-
son 1975, 426, 580).

» frequent worker 7. In the Naked Mole
Rat: an animal that frequently performs
tasks associated with nest building and
foraging (Jarvis 1981, 571); contrasted
with infrequent worker.

» gamergate 7. In ants: “a mated, egg-
laying worker” (Holldobler and Wilson
1990, 638).

» infrequent worker 7. In the Naked
Mole Rat: an animal that shows role
overlap with frequent workers but per-
forms tasks in its colony at less than half
the rate of frequent workers (Jarvis 1981,
571); contrasted with frequent worker.

» major worker 7.Inants and termites: “a
member of the largest-worker subcaste,
especially in ants” (Wilson 1975, 588).
¢f. caste: worker: media worker, minor
worker
Comment: In ants, this subcaste is usually
specialized for defense, and an adult
belonging to it is often also referred to as
a soldier (Wilson 1975, 588).

» media worker 7. In polymorphic ant
series involving three or more worker
subcastes: an individual belonging to the
medium-sized subcaste(s) (Wilson 1975,
588).
¢f. caste: worker: minor worker, major
worker

» minima See caste: worker: minor worker.

» minor worker 7.

1. In eusocial insects, especially in ants:
“A member of the smallest worker
subcaste” (Wilson 1975, 589).

2. In eusocial insects: a sterile but not
necessarily nonreproductive caste that
performs most energy acquisition,
colony maintenance, and brood care
functions (Wittenberger 1981, 618).

syn. minima (sing., Wilson 1971, 589)

¢f. caste: worker: major worker

Comment: Minor workers may be differ-

entiated into several functionally different

castes on the basis of age, ontogeny, or

both (Wittenberger 1981, 618).
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» nanitic worker 7. In ants: a dwarf
worker that is produced from either the
first, or late, ant brood of a colony and is
small due to her being starved (Holldobler
and Wilson 1990, 640).

» nonworker 7.In the Naked Mole Rat: a
larger male, or female, that cares for
young and very rarely digs or transports
materials (Jarvis 1981, 571).

Comment: A male nonworker is likely to
mate with the sole reproductive female of
his colony (Jarvis 1981, 571).

» replete 7. For example, in the False
Honey Ant, Honeypot Ant: a worker
whose crop is greatly distended with
liquid food, to the extent that her abdomi-
nal segments are pulled apart and her
intersegmental membranes are stretched
tight (Talbot 1943, 32; Wilson 1975, 594).
Comment: Repletes usually serve as living
reservoirs that regurgitate food on de-
mand to their nest mates (Wilson 1975,
594).

» temperature messenger 7. In some
ant species: a worker that runs along her
nest surface in winter and tests external
temperature; the warmer it becomes, the
longer the messenger remains near the
surface and the more heat she transfers to
her nest mates when she returns (Wilson
1971, 1973 in Heymer 1977, 173).

+ caste polyethism See polyethism.
¢ casting 7. An object that has been cast off,
orvoided, by an organism (e.g., a fecal pellet

or worm casting) (Lincoln et al. 1985).

¢f. exuviae

¢ Castles’ law See law: Hardy-Weinberg
law.

¢ Castles’ theory See ‘theory: Castles’
theory.

¢ castration .

1. A person’s removal of, or interference
with the function of, testes (gelding,
emasculation) or ovaries (spaying) of
another animal, including a Human (Ox-
ford English Dictionary 1972, entries from
1420; Lincoln et al. 1985).

2. In the Bonobo, Chimpanzee, Rhesus
Monkey: one individual’s removing the
testicles of another (de Waal 1989, 73-74,
221).

syn. gonadectomy

[Latin castratus, past participle of castrare,

to castrate, prune, expurgate, deprive of

vigor]

emasculation 7. A person’s removal of

male reproductive organs, or inhibition of

male reproductive capacity, of another

animal (Lincoln et al. 1985).

syn. castration, orchidectomy, orchiectomy

(Immelmann and Beer 1989, 120)

ovariectomy 7. A person’s removal of

another animal’s ovaries Immelmann and

Beer 1989, 120).

parasitic castration 7. A host’s repro-

ductive death due to a parasitic infection

(Lincoln et al. 1985).

psychological castration 7. In some

primate species: the phenomenon that the

mere presence of higher-ranking rivals sup-
presses the breeding capability of subordi-

nate males (Immelmann and Beer 1989,

120).

+ casual society, casual group See *so-
ciety: casual society.
¢ cata-, kata- prefix

1. Down; against; upon (Michaelis 1963).

2. Back; over (Michaelis 1963).

Before vowels, cat-.

[Greek kata- < kata down, against, back]
¢ catabolism See metabolism: catabolism.
¢ cataclysmic evolution See %evolution:

cataclysmic evolution.
¢ catadromous See-dromous: catadromous.
¢ catagenesis See -genesis: catagenesis.
¢ catalepsy See playing dead.
¢ catalog See -gram: ethogram.
¢ cataplasia See -plasia: cataplasia.

+ catastrophic selection See selection:
catastrophic selection.

¢ catastrophism See hypothesis: catastro-
phism.

¢ catastrophist See directionist.

¢ catch-mark-recatch method See Lin-
coln index.

¢ catecholamine See hormone: catechola-
mine.

¢ category n. The rank, or level, in a hier-
archic classification; e.g., the Dog (Canis

Jfamiliaris) and House Fly (Musca domestica)

are in the species category (Mayr 1982, 207).

¢f. taxon
¢ cause, causation #. An agent, or force,

that produces an effect; e.g., a person,

occasion, or condition that gives rise to a

result or action (Michaelis 1963).

See etiology.

configurational causes p/. n. Factors

in different constellations that can have

drastically different results [coined by

Simpson 1970 in Mayr 1982, 377].

proximate cause, proximate causa-

tion n.

1. “The immediate cause underlying ex-
pression of a phenotypic trait” (Spencer,
Romanes, Baker 1938 in Mayr 1982, 68;
Wittenberger 1981, 620).

2. A factor (e.g., external stimuli or an
animal’s motivational state) that gov-
erns the immediate causation of the
animal’s physiological process or be-
havior; for example, in many birds, the
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cause, causation

tactile stimuli from sitting on eggs leads
to cessation of egg laying (Immelmann
and Beer 1989, 2306).

syn. proximate factor

¢f. causation: ultimate causation; function:

proximate function of behavior

» proximate causation of behavior 7.

A condition(s) in an organism’s external

or internal environment (physiology, de-

velopment) that triggers the organism’s
response (Wilson 1975, 593), e.g., in-
crease in day length that triggers the

beginning of a bird’s breeding cycle (Im-

melmann and Beer 1989, 321); contrasted

with ultimate causation of behavior.
syn. proximal causation, proximate cause
¢f. cause: ultimate causation: ultimate
causation of behavior
ultimate causation 7. All environmental
conditions that lead to an animal’s longer life
expectancy and greater reproductive suc-
cess (Immelmann and Beer 1989, 321).
» ultimate causation of behavior 7.

1. Past environmental forces (e.g., food
supply) that influenced the evolution
of behavioral adaptations (Wilson 1975,
23, 593); for example, environmental
factors that affect bird breeding time
over evolutionary time (Immelmann
and Beer 1989, 320); contrasted with
proximate causation of behavior.

2. Both evolutionary and ecological rea-
sons for why an organism exhibits
particular behavior (Alcock 1975 in
Dewsbury 1978, 6).

3. Adaptive consequences of behavior
presumed to have had selective signifi-
cance during the history of a species;
why a behavior evolved (Baker 1938 in
Mayr 1982, 68; Daly and Wilson 1983).

4. In experimental psychology, function
of behavior that is not necessarily the
result of natural selection (Daly and
Wilson 1983).

5. In physiology, an utterly proximate
stimulus for behavior (Daly and Wil-
son 1983).

syn. ultimate factor, ultimate function,

selective factor (Immelmann and Beer

1989, 320)

¢f. cause: proximate cause: proximate

causation of behavior

¢ cavalry See group: cavalry.

¢ cavernarious adj. Living in caves.
syn. cavernicolous

¢ cavernicole See -cole: cavernicole.

¢ CC See coefficient: coefficient of commu-
nity.

¢ ¢cDNA see nucleic acid: deoxyribonucleic
acid: copy DNA.

¢ cDNA library See library: cDNA library.

+ celestial-body taxis See taxis: celestial-
body taxis.
scell n

1. “A minute portion of protoplasm, en-

closed usually in a membranous invest-
ment” (Oxford English Dictionary 1971,
entries from 1672).
Note: This definition is misleading be-
cause all living cells are thought to have
peripheral limiting membranes (G.B.
Chapman, personal communication).

2. The structural unit of organisms which is
surrounded by a membrane and com-
posed of cytoplasm, one or more nuclei,
and other structures (Curtis 1983, 1090).

3. The smallest, membrane-bound proto-
plasmic body that is capable of indepen-
dent reproduction (King and Stansfield
1985).

4. A mass of protoplasm limited in space by
a plasma membrane (= cell membrane,
cytoplasmic membrane) and containing
one or more nuclei (or nucleoids) and
various organelles and inclusions (G.B.
Chapman, personal communication).

See nest: wasp nest: cell.

¢f. -cyte; organized structure: quasi-cell

Comments: In most plants, fungi, and bacte-

ria, a cell wall surrounds a cell’s membrane

(Curtis 1983, 1090). “Cell” is also used to

refer to a dead cell, such as wood cell, which

may have lost its contents after death. Only

a few of the hundreds of kinds of cells are

defined below.
[Latin cella, chamber]
echo detector 7. In some bat species:
one of a class of neurons that responds to
a faint, bat-like echo preceded by a loud,
bat-like sound (Feng et al. 1978 in Dawkins
1986, 89).
germ cell 7.
1. A gamete, or cell, that gives rise to a
gamete(s) (Mayr 1982, 658).
2. An ancestral (primitive) male or female
element (Mayr 1982, 658).

syn. agamete, gamete, germinal cell
¢f. gamete
Comment: The concept of “germ cell” arose
in the second half of the 18th century (Mayr
1982, 658).

glial cell, supporting cell [GLEE al] 7.
A cell in a vertebrate’s brain and spinal cord
(Campbell et al. 1999, 964).
Comment: Glial cells give nervous systems
structural integrity and aid in normal neu-
ron functioning (Campbell 1999, 964). The
brain of a human baby’s brain contains
about 1 trillion glial cells at birth which
form a network that protects and nourishes
neurons (Nash 1997, 50).
[Greek glia, glue]
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neuroendocrine cell 7. A cell that de-
livers its neurohormone(s) into an animal’s

bloodstream (Immelmann and Beer 1989,

202).

neuron 7. A nerve cell dmmelmann and

Beer 1989, 202).

Comment: The brain of a human baby, at

birth, contains about 100 billion neurons

(Nash 1997, 50).

» afferentneuron 7. A neuron that trans-
mits an impulse from an animal’s recep-
tor to its central nervous system (Michae-
lis 1963).

» combination-sensitive neuron 7.For
example, in the Mustached Bat: a neuron
in the auditory cortex that shows a facili-
tative response to a combination of dif-
ferent frequencies in a bat’s sound pulse
and its echo (Fitzpatrick et al. 1993, 931).
¢f. cell: echo detector

» efferentneuron 7. A neuron that trans-
mits an impulse from an animal’s central
nervous system to another part of its body
(e.g., a muscle) (Michaelis 1963).

» interneuron 7. A neuron that inter-
venes between an afferent and efferent
neuron in a reflex chain of three neurons
(= disynaptic reflex) (Immelmann and
Beer 1989, 248).
syn. intercalated association, intercalated
association neuron, intercalated commis-
sural neuron, intercalated neuron, inter-
nuncial neuron (G.B. Chapman, personal
communication)

protocell . Ahypothetical structure that
is composed of proteins and other kinds of
organic compounds, interacts as a unit
with its environment, and reproduces

(Strickberger 1990, 120-121).

Comments: One kind of protocell might

have had ancestral heredity (without

nucleic acids) that enabled it to pass on
some of its metabolic and enzymatic prop-
erties. This kind of protocell possibly
evolved into the first cell (the first organ-
ism) which had heredity based on nucleic
acids (Strickberger 1990, 120-123). Inor-
ganic selection (= chemical selection)
evolved into organic selection (= biologi-
cal selection) with the appearance of the
first cell. Protocells might have evolved
from organized structures.

quasi-cell See organized structure: quasi-
cell.

sense cell See receptor.

¢ cell assembly 7. The basic unit of stor-

age in brains which is a group of neurons

connected in a ring or “closed circuit”

(Hebb 1949 in Immelmann and Beer 1989,

4D).

¢f. engram

¢ cell biology See study of: biology: cell
biology.

¢ cell theory (of multicellarity) See
theory: cell theory (of multicellarity).

¢ cenancestor See ancestor: cenancestor.

+ cenobiology See study of: biocoenology.

¢ cenogenesis See -genesis: cenogenesis.

¢ cenogenous See-genous: coenogenous.

¢ cenophobia See phobia (table).

¢ cenospecies See species: ceonospecies.

¢ cenothermy See -thermy: cenothermy.

¢ cenozoology See study of: zoology:
ceno-zoology.

¢ centeener Sce ‘group: centeener.

¢ center 7.

1. A locus in an animal’s nervous system
characterized by the presence of a num-
ber of cell bodies and synapses, whose
excitation by appropriately specified elec-
trical stimulation may yield discrete mo-
tor, or autonomic, behavior patterns,
and whose experimental destruction is
followed by the disappearance, or gross
modification, of the same, or similar,
discrete motor or autonomic behavior
patterns (Verplanck 1957).

2. A functionally coordinated, but not nec-
essarily localized, group of neural struc-
tures that have the properties of a center
(def. 1) (Verplanck 1957).

3. A hypothetical neural structure, place, or
set of places in an animal’s central ner-
vous system, of unspecified anatomical
properties, presumed to act as a unit
upon excitation by another such place,
or other such places, by sending nerve
impulses that govern the occurrence of
some innate response (Verplanck 1957).

syn. Erbkodrdinationen

Comments: A center is the theoretical neu-

ral correlate of a species-specific response.

Theory endows this correlate with all the

properties of a physiologist’s center. These

centers may become empirical concepts,
with specified anatomical loci and proper-

ties (Verplanck 1957).

+ center of creation 7. A place where a
species is thought to originate according to

a creationist; a center of creation varies

from a single pair of organisms in one

particular location to groups of organisms
all over its present range, depending on the

theorist (Mayr 1982, 440).

¢ centimorgan (cM) See genetic map
(comments).
¢ central dogma, central dogma of

genetics 7.

1. During protein production within a cell
or virus, amino acids and proteins are
translated from nucleic acids and not the
other way around (Mayr 1982, 574).
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central dogma

Note: “This discovery supplied the last
and most conclusive proof for the im-
possibility of an inheritance of acquired
characters” (Mayr 1982, 574). The term
“acquired characters” refers to those that
theoretically could be induced in a cell
nucleus by environmental protein; how-
ever, newly acquired cytoplasmic DNA
and nuclear DNA that are incorporated
by a cell may be transmitted to offspring
in some bacteria.

2. “The dogma that genes exert an influence
over the form of a body, but the form of
a body is never translated back into
genetic code; acquired characteristics are
not inherited” (Dawkins 1982, 285).

3. In molecular biology, “the dogma that
nucleic acids act as templates for the
synthesis of proteins, but never the re-
verse” (Dawkins 1982, 285).

4. Acquired characters are not inherited
and only changes in germ plasm are
transmitted from generation to genera-
tion (Lincoln et al. 1985).

syn. Weismannism (Lincoln et al. 1985)

¢f. Lamarckism, transposable element

scentral dogma of evolutionary
theory See’theory: central dogma of evo-
lutionary theory.

+ central excitatory mechanism (CEM)
See mechanism: central excitatory mecha-
nism.

+ central excitatory state, central mo-
tive state See state: central excitatory state.

¢ central executive See working memory

(comments).

¢ central grouping tendency n. The
array of the median numbers in each sex-age
category calculated from a sample of societ-
ies (Wilson 1975, 518).

¢ central hierarchy See hierarchy: cen-
tral hierarchy.

+ central-place system See !system: cen-
tral-place system.

+ central motive state See state: central
excitatory state.

+ central nervous system See ’system:
nervous system: central nervous system.

+ centrifugalselection See selection: dis-
ruptive selection.

+ centripetal selection See selection: sta-
bilizing selection.

¢ centripetal society See 2society: cen-
tripetal society.

¢ cephalization [SEF ah leh zaye shun, SEF
a lye zaye shun] n. Evolutionary concen-
tration and localization of functions, pow-
ers, parts, or a combination of these things
in, or toward, an animal’s head; the cepha-
lization of a vertebrate nervous system
(Michaelis 1963).

[French céphalique, ultimately from Greek
kephalilos < kephale, head)
¢ cerebellum See organ: brain: cerebellum.
¢ ceremony 7.

1. A person’s formal act, or observance, ex-
pressive of difference, or respect, to su-
periors in rank, or established by custom
in social intercourse; a usage of courtesy,
politeness, or civility (Oxford English Dic-
tionary 1972, entries from ca. 1386).

2. In many animal species: “a highly evolved
and complex display used to conciliate
others and to establish and maintain social
bonds” (Wilson 1975, 224, 491, 560, 580).

3. A complex social behavior sequence
that is distinguished by a high degree of
form constancy (Immelmann and Beer
1989, 42).

¢f. display

Comment: “Ceremony” is more commonly

used in earlier, rather than later, ethological

literature (Immelmann and Beer 1989).

[Old French cerymonie < Latin caerimonia,

awe, veneration]

courtship feeding See feeding: court-

ship feeding.
defecation ceremony 7. In Dikdiks:
sequential defecation by a pair of ani-
mals, often involving more than one
defecation bout of each partner (Pilters
1956, Altmann 1969, Hendrichs 1971 in
Heymer 1977, 105).

feeding ceremony #. For example, in
some species of empidid flies and terns: a
ceremony involving one individual’s giv-
ing food to another (Heymer 1977, 73).
¢f. feeding: courtship feeding

greeting ceremony 7. Behavior dis-

played when conspecific animals meet
(Wilson 1975, 193, 227, 495 509).
Comments: When African Wild Dogs and
Timber Wolves have a greeting ceremony,
subordinate individuals approach higher
ranked pack members in a groveling pos-
ture and “enthusiastically” nip and lick the
latter’s mouth areas; elephants show a
similar greeting ceremony (Wilson 1975,
193, 227, 495 509).
relief ceremony 7. Special behaviors
that an animal shows just prior to nest
relief, g.v. dmmelmann and Beer 1989,
20D).

triumph ceremony 7. In the Greylag

Goose: a ceremony in which a male makes
a sham attack toward objects that are nor-
mally avoided (including a rival male),
returns to his intended or actual mate, and
gives a “triumph” call and threat displays
toward a point near her (Lorenz 1943 in
Heymer 1977, 180; Immelmann and Beer
1989, 319).

@)
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Comment: Similar ceremonies occur in
other goose species (Immelmann and Beer
1989, 319).

urination ceremony 7. For example,
in some rodent species, Hottentots: urina-
tion on one animal by another (Heymer

1977, 84).

¢f. enurination; odor: group odor

Comment: In Hottentots, a circumciser

may urinate upon a newly circumcised

youth; a marriage official may urinate
upon a bride, bridegroom, and bystand-
ers; or a man may urinate upon a success-
ful hunter (Eibl-Eibesfeldt 1970 in Heymer

1977, 84).

¢ cerophage See -phage: cerophage.

¢ cespiticole See -cole: cespiticole.

¢ cete See “group: cete.

¢ cetology See study of: cetology.

¢ CFC See molecule: chlorofluorocarbon.

¢ CFIRMS See instrument: C/N-continuous-
flow-isotope-ratio mass spectrometer
(CFIRMS).

¢ CGH See congenital generalized hypertri-
chosis.

¢ CG-mass spec, GC—mass-spectro-
metric analytical method (CG-MS)
See method: gas-chromatography—mass-
spectrometric analytical method.

¢ chain #». “Any connected series; a succes-
sion: a chain of events” (Michaelis 1963).
action chain ».

1. A preprogrammed response sequence
often shown by animals in social interac-
tions, e.g., in courtship, copulation, ritu-
alized fights, food searching, and prey
catching (Szymanski 1913, Meisenheimer
1921, etc. in Heymer 1977, 142).

2. Two animals’ stereotyped sequence in
which one’s response is the stimulus for
the other’s next act, which in turn stimu-
lates the next act of the first animal, etc.
(Immelmann and Beer 1989, 2).

syn. reaction chain (Immelmann and Beer

1989, 2)

¢f. graph: behavior-chain diagram; reflex:

chain reflex

behavior chain 7. Asequence of stimuli
and an animal’s responses that can be
observed repeatedly with only minor varia-
tions in the ordinal position of each stimu-

lus and response (Verplanck 1957).

¢f. pattern: behavior pattern

Comment: In many chaining cases, one

cannot identify all of the stimuli of a chain,

but only the responses as they occur in
order. In other cases, an animal’s response
may move it in such a way that it is
confronted with a new set of stimuli that
release, or elicit, the next response, and so
on (Verplanck 1957).

courtship chain 7. An action chain of a
pair of courting animals.

electron-transport chain 7. A system
of electron carriers embedded in the inner
membrane of a mitochondrion that pro-
duces a net of 32 ATPs from the electrons
obtained from one glucose molecule that is
involved in glycolysis and the Krebs cycle

(Campbell 1987, 194).

Comment: The electrons are carried by

NADH and FADH,.

food chain .

1. Part of a food web, gq.v., that is most
frequently a simple sequence of prey
species and the predators that consume
them (Wilson 1975, 584).

2. The energy transfer from primary pro-
ducers through a series of organisms that
eat and are eaten, assuming that each
organism feeds on only one other type of
organism (e.g., caterpillar - sparrow —
Sparrow Hawk) (Allaby 1994, 159).

Comments: Much energy is lost at each

stage, a fact that usually limits the number

of steps (trophic levels) in the chain to four
or five (Allaby 1994, 159). The two basic
food-chain types are grazing and detrital

pathways. They often interact, giving a

complex food web.

Markoff chain 7. A series of items in
which the different-from-chance transi-
tion probability between two focal items is
independent from one to all preceding
items in the sequence (Immelmann and
Beer 1989, 295).

» first-order Markoffchain 7. A Markoff
chain in which the different-from-chance
transition probability between two focal
items is independent of all preceding
items in the sequence (Immelmann and
Beer 1989, 295).

» second-order Markoff chain 7. A
Markoff chain in which the different-
from-chance transition probability be-
tween two focal items is independent of
one preceding item in the sequence (Im-
melmann and Beer 1989, 295).

reaction chain See chain: action chain.

¢ chain of being See scala naturae.

¢ chain reaction See reaction: chain reaction.

¢ chain reflex See reflex: chain reflex.

¢ chain-reflex theory See’theory: chain-
reflex theory.

¢ chain transport See transport: chain
transport.

¢ chaining 7. Ananimal’slinking together
its responses in a learning test; each re-
sponse gives rise to a new stimulus that the
animal associates with its next response in

a series (Storz 1973, 41).

See chain: behavior.
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chalcone synthase

¢ chalcone synthase See enzyme: chal-
cone synthase.

+ challenge display See display: challenge
display.

¢ challenge ritual Sce ritual: challenge
ritual.

¢ change in motivation See emancipa-
tion.

¢ change of function . Evolution of a

new function by an organ or behavior, e.g.,

the food calls’ of certain phasianid birds

becoming mate-attracting calls (Schenkel

1956, 1958 in Heymer 1977, 72; Immelmann

and Beer 1989, 42).

¢f. ritualization

¢ change of mood . A change from one
motivational state, or mood, to another (von

Holst and von St. Paul 1960 in Heymer 1977,

185).

¢ channel 7. A pathway through which a
signal travels in communication (Dewsbury

1978, 99).

See !system: communication system.

¢ character .

1. A distinguishing feature of a species or
genus (Chambers 1727 in Oxford English
Dictionary 1972).

2. A taxonomic trait (Wilson 1975, 580); an
organism’s reliably recognizable attribute,
or distinguishing mark (Wickler and Seibt
1977 in Immelmann and Beer 1989, 28).
Notes: Mendel referred to traits (Merk-
male) in his genetic work and characters
(Charaktere) as essentially phenotypic
traits (Mendel 1865 in Mayr 1982, 735). A
character can also be (1) an organism’s
correlated set of observable features
caused by a single developmental, or
ecological, process (e.g., a group of
features that are due to paedogenesis),
or (2) a historic event in the evolution of
a feature (e.g., an unobservable ances-
tral character that gave rise to observable
characters) (Fristrup 1992, 45-51).

3. A property (of a structure or behavior) of
an organism, or population, chosen for
study (Hinde 1982, 277; Darden 1992,
4D).

4. Any feature, or trait, transmitted from
parent to offspring (Lincoln et al. 1985).

5. Part of an individual: the cat’s blue eyes
(Colless 1985 in Fristrup 1992, 46).
syn.character part (Colless 1985 in Fristrup
1992, 46)

Note: Use of this kind of character is
problematic (Fristrup 1992, 46).

6. A basis of comparison between taxa: the
cat’s eye color is blue (Colless 1985 in
Fristrup 1992, 46).
syn. character-variable, fundmentum di-
visionis (Colless 1985 in Fristrup 1992,

46), variable (Sokal and Rohlf 1981, etc.
in Fristrup 1992, 47)

7. Anattribute of an individual: the cat is blue-
eyed (Colless 1985 in Fristrup 1992, 46).
syn. character-attribute (Colless 1985 in
Fristrup 1992, 46)

8. An organism’s feature that can be evalu-
ated as a variable with two or more
mutually exclusive and ordered states
(Pimentel and Riggins, 1987, 201, in
Fristrup 1992, 45).

See variable.

syn. characteristic (according to some au-

thors), trait (many authors), variable (statis-

tics)

¢f. characteristic

Comments: Many authors use “character,”

“characteristic,” and “trait” interchangeably;

I have not listed synonyms that differ only by

these words. Character is “not an unprob-

lematic, easily operationalized concept”

(Darden 1992, 41). Fristrup (1992) also dis-

cusses “aggregate character,” “conditional

character,” “emergent character,” and “ex-
tra-individual character” and sources of con-
fusion regarding the concept of character.
acquired character . A character re-
sulting from direct environmental influ-

ences (Lincoln et al. 1985).

See inheritance: inheritance of acquired

characteristics; Lamarckism.

adaptation, adaptive character See

*adaptation: *evolutionary adaptation (def.

2).

advanced character See character: de-

rived character.

aggregate character See character

(comments).

allesthetic character 7. An animal’s

character that evolves via its effects on a

potential mate’s senses, perceptions, and

emotions (Huxley 1914 in Gherardi 1984,

388).

¢f. selection: mutual sexual selection

all-or-none character See character: bi-

nary character.

altruistic character See gene: altruistic

gene.

ancestral character .

1. A character that appeared first in evolu-
tion and gave rise to other, more derived
characters (Wilson 1975, 593).

2. A character that is similar to an ancestral
character (Wilson 1975, 424).

syn. nonderived character, primitive char-

acter, plesiomorph, q.v.

¢f. ancestral; character: plesiomorph, spe-

cialized character; Darwin’s admonition

Comment: Ancestral characters are often,

but not always, less complex than derived

ones (Wilson 1975, 593).
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antepisematic character See charac-
ter: episematic character: antepisematic char-
acter.

apomorph, apomorphy, apomorph
character 7. A character that is unique

and derived [coined by Hennig in Mayr 1982,

227].

syn. derived character, modern character;

advanced character, apotypic character,

apotypy, apomorphous character, derived
character, specialized character (Wiley

1981, 122)

¢f- character: derived character, plesiomorph

[Greek apo, after + morph, form)

» autapomorph 7. Anapomorph thathas
evolved in only one of two sister groups
(Hennig in Mayr 1982, 230, 869).

» nonhomologous apomorph, pseudo-
apomorph 7. An apomorph that is
similar to another one with which it is
compared because of convergent evolu-
tion (Mayr 1982, 228).

» synapomorph 7. An apomorph that is
shared in both sister groups.
¢f- -typy: synapotypy
homologous synapomorph, genuine

synapomorph 7. An apomorph that
is actually, or inferred to be, derived
from the nearest common ancestor of
two taxa (Wiley 1981, 9-10; Mayr 1982,
228).
¢f. character: apomorph, nonhomolo-
gous apomorph, pseudoapomorph; ho-
molog
auxiliary character, confirmatory
character 7. A character that is used to
confirm a taxon’s identification (Lincoln et

al. 1985).

¢f. character: diagnostic character

behavioral character #.

1. An aspect of an animal’s behavior that
can be reliably measured, is reasonably
stable over an animal’s life, and, thus,
can be studied as a single phenomenon
in relation to, for example, its heredity
(Collocot and Dobson 1974).

2. Any character connected with behavior,
e.g., a movement pattern, scent signal,
sensitive period, response to a sign
stimulus, or vocalization (Immelmann
and Beer 1989, 28).

binary character, all-or-none char-
acter, two-state character 7. A char-
acter that has only two states (Lincoln et al.

1985).

¢f. character: multistate character

character-attribute See character.
character part See character.
character-variable See character.
complex character 7. A phenotypic
character that is determined by more than

one gene and, consequently, is not trans-

mitted to offspring as a simple unit (Lincoln

et al. 1985).

conditional character See character
(comments).

confirmatory character See charac-
ter: auxiliary character.

continuous character n. A character
for which there is a continuum of possible
phenotypes (e.g., growth rate, height, milk
yield, and weight); contrasted with meris-

tic character (Hartl 1987, 216).

See character: continuous character.

demonstrative character n. An ana-
tomical character, or behavioral character

(locomotory pattern, distraction display),

that an animal presents during a demon-

strative movement, g.v. (Heymer 1977,

50).

dependent character n. A character
that is applicable to an organism only if

another character is already present in a

particular state; e.g., hairy legs occur only

in an organism with legs (Lincoln et al.

1985).

derived character ». A character that is
more recently evolved than one with which
it is compared (e.g., feathers of birds which
have evolved from scales of reptiles) (Lin-

coln et al. 1985).

syn. apomorph character, advanced char-

acter, modern character

¢f. character: apomorph, ancestral charac-

ter, plesiomorph, stasimorphic character;

Darwin’s admonition

diagnostic character .

1. A character that is particularly important
in a group of organisms evolving in a
new direction; e.g., feathers were a key
character in evolution of birds from
reptiles (given as “key character” in
Mayr 1982, 613-614).

2. A character, or character state, that un-
ambiguously differentiates one taxon
from others (Lincoln et al. 1985).

syn. key character, peculiar character (Lin-

coln et al. 1985)

dichotomous character 7. A charac-
ter that exists in two states only (Lincoln et

al. 1985).

dimorphism 7. A character with two
alternative states (Lincoln et al. 1985).

discrete character n. A character that
is either present or absent in any one
individual of a taxon (Hartl and Clark

1997, 399).

See character: qualitative character.

domestication character 7. A charac-

ter that distinguishes a domestic strain of a

species from its wild ancestral types (Im-

melmann and Beer 1989, 78, 262).
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Comment: Domestication characters in-

clude increase (hypertrophy) in sexual

behavior, decrease (hypotrophy) in ag-
gressiveness and parental care, body-size
changes, shape changes, color changes

(albinism, piebalding), brain-weight de-

crease, hair changes (Angora hair), and

feather changes (curling feathers) (Immel-

mann and Beer 1989, 78, 262).

emergentcharacter See character(com-
ments).

epigamic character 7. An organism’s
trait (other than one that is essential or
copulation behavior) that attracts, or stimu-
lates, individuals of the opposite sex during

courtship (Lincoln et al. 1985).

episematic character n. A character

(episeme; e.g., some color markings) that

aids in one animal’s recognizing another

(Lincoln et al. 1985).

» antepisematic character 7. An epi-
sematic character that implies a threat
(Lincoln et al. 1985).

» proepisematic character 7. An epi-
sematic character that aids social recogni-
tion (Lincoln et al. 1985).

» pseudepisematic character, pseudo-
episematic character, pseudosematic
character »n. A character that aids an
animal in recognition of another animal
butinvolves deception (Lincoln etal. 1985).
¢f. cheat

extra-individual character See char-
acter (comments).

extrinsic character 7. A trait that ex-
ists, or has its origins, outside an individual
organism, group, or system (Lincoln et al.

1985).

syn. extraneous character

¢f. character: intrinsic character

fundmentum divisionis See character.
heterogynistic character, hetero-
gynism 7. A character that is more
strongly marked in females than males
(Lincoln et al. 1985).
holandric character, holandry #.

1. A character that occurs only in males
(Lincoln et al. 1985).

2. A character carried on the Y-chromo-
some in the heterogametic male (Lin-
coln et al. 1985).

¢f. character: hologynic character

hologynic character, hologenous

character, hologyny .

1. A character found only in females (Lin-
coln et al. 1985).

2. A sex-linked character in a species with
heterogametic females.

¢f. character: holandric character

homolog, homologue, homology

See homolog.

homologous synapomorph See char-
acter: apomorph: synapomorph: homolo-
gous synapomorph.

ideal character n. An organism’s char-
acter that has the best features for the
organism’s present environment (Wilson
1975, 23).

independent character 7. A charac-
ter that is not linked to a second character
of the same individual organism because it
is part of a different ontogenetic pathway
and is free to respond to evolution differ-
ently than the second one (Wiley 1981,
117).

Comments: Independent characters of the
same organism are not absolutely indepen-
dent of one another because they are both
of this same organism. Examples of inde-
pendent characters are a gar’s number of
teeth that border its snout and its number of
caudal-fin rays (Wiley 1981, 117).
intrinsic character #n. A character that
originates, or occurs, within an individual,
group, or system (Lincoln et al. 1985).
¢f. character: extrinsic character
juvenile characteristic 7. One of a set
of characters that distinguishes a young
animal from a conspecific infant or adult
(e.g., juvenile plumage of birds or juvenile
behavior, including vocalization) (Immel-
mann and Beer 1989, 161-162).
¢f. coloration: baby coloration; dress: juve-
nile dress

key character See character: diagnostic
character.

lethal character n. Any inherited char-
acter that causes an organism’s death
before it can reproduce (Lincoln et al.
1985).

linked character See character: depen-
dent character.

Mendelian character n. Any character
that is inherited in accordance with Men-
del’s law of independent assortment, q.v.
(Lincoln et al. 1985).

meristic character 7. A character for
which the phenotype is expressed in dis-
crete, integral classes, e.g., bristle number
on a fruit fly, ear number on a corn plant,
litter size, and petal number; contrasted
with continuous character (Hartl 1987,
216-217).

See character: quantitative character.
modern character See character: apo-
morph, derived character.

multistate character 7. A character that
has three or more different states (Lincoln
et al. 1985).
¢f. character: binary character

nonadaptive character 7. An “abnor-
mal character that reduces the fitness of
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individuals that consistently manifest it

under environmental circumstances that

are usual for their species” (Wilson 1975,

21).

numerical character See character:
polygenic character.
optimum-permissible character .

An organism’s character that has the best

possible features given the genetic and

environmental constraints upon it and that
is less than its ideal conceivable condition

(Wilson 1975, 24).

paratelic character 7. One of two or
more superficially similar characters that
result from convergent evolution (Lincoln

et al. 1985).

patristic character 7. A character that
is inherited by all members of a group from
their most recent common ancestor (Lin-

coln et al. 1985).

peculiar character See character: diag-
nostic character.

phene 7. A phenotypic character that is
genetically determined (Lincoln etal. 1985).

plesiomorph, plesiomorphy, plesio-
morph character, ancestral char-
acter, primitive character 7. An an-
cestral character or character state (Lincoln

et al. 1985).

syn. generalized character, plesiotypic char-

acter, plesiotypy, plesiomorphous charac-

ter (Wiley 1981, 122)

¢f. character: apomorph

[Greek plesios, near + morph, form)

» symplesiomorph 7. A plesiomorph
shared by two or more taxa (Lincoln et al.
1985).
¢f. -typy: symplesiotypy

polygeniccharacter n. A characterthat
is controlled by the integrated action of
multiple independent genes (Lincoln et al.

1985; Hartl 1987, 215); contrasted with

digenic character, monogenic character,

oligogenic character, trigenic character.

syn. polygenetic character, polyergistic
character, polyfactorial character, multi-
genic character (Lincoln et al. 1985); mul-

tifactorial trait, quantitative trait (Hartl 1987,

215)

Comment: An organism’s external environ-

mental influences polygenic characters to

varying degrees (Hartl 1987, 215).

[multifactorial, referring to the fact that

multiple genetic and environmental factors

affect many polygenetic characters (Hartl

1987, 215)]

[polygenic, referring to the fact that mul-

tiple genetic factors affect many polygen-

etic characters (Hartl 1987, 215)]

[quantitative, referring to the fact that com-

bined effects of many quantities (environ-

mental and genetic) affect many polygenic

characters (Hartl 1987, 216)].
polymorphic character . A charac-

ter with two or more alternative states

(suggested by Campbell 1990, 446); con-

trasted with dimorphism (under charac-

ter).

¢f. -morphism: dimorphism, polymor-

phism

primitive character See character: an-
cestral character, plesiomorph.
pseudepisematic character, pseudo-
episematic character, pseudose-
matic character See character: epise-
matic character: pseudepisematic char-
acter.

qualitative character, discrete char-
acter 7. A character that has discrete
states that are not numerical or morpho-

metric (Lincoln et al. 1985).

See character: discrete character.

» qualitative-multistate character 7. A
qualitative character that exhibits several
states that cannot be arranged linearly
along a single axis (Lincoln et al. 1985);
contrasted with quantitative-multistate
character.

quantitative character n.

1. A character based on counts, measure-
ments, ratios, or other numerical values
(Lincoln et al. 1985).
syn. meristic character, g.v. (Hartl and
Clark 1997, 398), numerical character
(Lincoln et al. 1985)

See character: polygenic character.

2. A character with continuous variation
and controlled by several interacting
genes (Lincoln et al. 1985; Hartl and
Clark 1997, 398).
syn. continuous character (Hartl and
Clark 1997, 398)

3. A character that results from combined
environmental and genetic effects
¢f. study of: quantitative genetics

A CLASSIFICATION OF
QUANTITATIVE CHARACTERS

I. continuous character

(syn. quantitative character)

II. discrete character

II. meristic character (syn. numerical
character, quantitative character)

IV. polygenic character (syn. polygenetic
character, polyergistic character,
polyfactorial character, multigenic
character multifactorial trait,
quantitative trait)

V. quantitative-multistate character
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» quantitative-multistate character .
A quantitative character that exhibits sev-
eral states that can be arranged linearly
along a single axis (Lincoln et al. 1985);
contrasted with qualitative-multistate
character.

redundant character 7. “Any charac-
ter that does not contribute useful informa-

tion to an analysis” (Lincoln et al. 1985).

regressive character 7.A characterthat
shows a gradual loss of differentiation due

to aging or evolution (Lincoln et al. 1985).

rudimentary character .

1. Animperfectly developed character (Lin-
coln et al. 1985).

2. A character that is arrested at an early
stage of its development or evolution
(Lincoln et al. 1985).

¢f. character: stasimorphic character

Comment: “Rudimentary character” is some-

times incorrectly synonymized with “vesti-

gial character” (Lincoln et al. 1985).

semantid #.“Anybiochemical character”

(Lincoln et al. 1985).

sex-limited character 7. “A character
expressed in only one sex” (Lincoln et al.

1985).

sexual character . In sexually dimor-
phic organisms: a character in which sexes

differ dmmelmann and Beer 1989, 266).

» primary-sexual character 7.

1. “Any character that is directly involved
in reproduction or parental care” (Wit-
tenberger 1981, 620).

2. A difference between the sexes of a
species that is related to reproductive
organs and gametes (Lincoln et al.
1985).

» secondary-sexual character 7. A dif-
ference between the sexes of a species
that is related to characters other than
reproductive organs and gametes (Lin-
coln et al. 1985).
¢f. character: epigamic character

somatic character n. A character that
results from an organism’s bodily change
during its lifetime due to practice or envi-

ronmental impact (Bateson 1979, 245).

specialized character 7.

1. A character that is highly modified from
itsancestral condition and can no longer
carry out its ancestral function (Lincoln
et al. 1985).

2. A character that is adapted to perform
a particular function (Lincoln et al.
1985).

species character, taxonomic char-
acter 7. A character that does not vary
within a species but does vary among

species (Mayr 1963, 1969 in Fristrup 1992,

48).

species-specific character n.

1. A character that is specific only to a

particular species or part of a species,
e.g., innate-movement patterns or learn-
ing dispositions (Immelmann and Beer
1989, 287).
Note: Some workers use “species-char-
acteristic” and “species-typical” for
characters that are found in more than
one species and to distinguish these
characters from “species-specific char-
acters” (def. 1) Immelmann and Beer
1989, 287).

2. A character that is specific to a group of
species (Immelmann and Beer 1989,
287).

¢f. character: specific character

specific character . A character that is

diagnostic of a species (Lincoln et al. 1985).

¢f. character: species-specific character

stasimorphic character, stasimorph,
stasimorphy #. A character that retains

an ancestral condition (Lincoln et al. 1985).

synapomorph See character:apomorph:
synapomorph.

taxonomic character See character:
species character.

threshold character #.

1. A character that is either present, or
absent, in any one individual of a popu-
lation (Hartl 1987, 217).

Note: Hartl and Clark (1997, 399) call this
kind of trait a “discrete trait,” g.v.

2. Acharacter thatan individual expresses
when its liability value is greater than a
particular threshold, or triggering, level
(e.g., human diabetes and schizophre-
nia).

two-state character See character: bi-
nary character.

vestigial, vestige 7. A character, or func-
tion, that has become diminished, or re-
duced, through regressive evolution or

ontogeny (Lincoln et al. 1985).

¢f. relict

Comment: “Vestigial character” is not syn-

onymous with “rudimentary character” (Lin-

coln et al. 1985).

¢ character attribute See character.

¢ character convergence 7. Two newly
evolved species’ interacting in such a way
that one, or both, converges in one or more
characters toward the other; contrasted with
character displacement (Moynihan 1968,
Cody 1969 in Wilson 1975, 277, 580).
syn. theory of character convergence

¢ character-data methods See method:
character-data methods.

+ characterdisplacement 7. Forexample,
in some frog and Darwin’s Finch species: the
phenomenon in which the range of closely
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related species with similar ecological niches
comes to overlap, and the differences in some
traits of these species evolve to be more
pronounced compared to areas where the
species do not overlap; contrasted with char-
acter convergence (Murray 1971 in Wilson

1975, 277, 580; Immelmann and Beer 1989,

43; D.M. Lambert, personal communication).

syn. character divergence (Darwin 1859 in

Price 1996, 78); theory of character displace-

ment.

Comment: Since the 1950s, researchers broad-

ened “character displacement” to include

character divergence, convergence, and par-
allel characteristic shifts in zones of sympatry

(Taper and Case 1992 in Price 1996, 79).

[This term was introduced by Brown and

Wilson (1956) according to Futuyma and

Slatkin (1983, 4). The idea of character

displacement can be traced to Lack (1947 in

Wilson 1992, 367).]

¢ character enhancement 7. A char-
acter’s further differentiation caused by se-

lection on sympatric animals (Heymer 1977,

102).

Comment: Characters involved include grass-

hopper vocalizations and firefly flashing

(Heymer 1977, 102).

¢ character gradient Sce cline.

¢ character part See character.

¢ character release 7. An increase in the
variation of certain phenotypic characters
associated with ecological release of a spe-

cies (Lincoln et al. 1985).

¢ character space n. “The hypothetical
space occupied by a taxon, having as many
dimensions as characters used to define the

taxon” (Lincoln et al. 1985).

¢ character state .

1. A particular character possessed by one
individual and not another, or by one
species and not another (Wilson 1975,
580).

2. “Any of the range of values, conditions,
or expressions of a particular taxonomic
character” (Lincoln et al. 1985).

¢ character-variable See character.

¢ characteristic »n. A distinguishing fea-
ture, often used loosely as a synonym of
character although, more precisely, it refers
to the distinctive state, or expression, of that

character (Lincoln et al. 1985).

¢ characteristic species See 2species:
characteristic species.

¢ Charaktere See character (def. 2).

¢ charge-strike n.

1. A kind of aggressive behavior (e.g., in
Humpback Whales) (Baker and Herman
1985, 55).

2. v.t. To show a charge-strike.

¢f. head lunge

scharm »n.

1. Any fascinating or alluring human quality
or feature that excites love, admiration, or
both (Oxford English Dictionary 1972,
entries from 1598).

2. In lekking birds: a male’s attribute that
attracts females as mates and is expected
to be correlated with genetic quality of
the male (Darwin in Zuk 1984).

See *group: charm.

[French charme< carmen, song, incantation]
¢ chasmophile See !-phile: chasmophile.
¢ Chauvet Grotto See place: Chauvet

Grotto.
¢ cheater, cheat .

1. A person who deals fraudulently; de-
ceives; swindles (Oxford English Dictio-
nary 1972, entries from 1607).

2. In organisms: an individual that does not
reciprocate, or reciprocate fully, in a
reciprocal-altruism interaction with an-
other organism (West Eberhard 1975, 21
Axelrod and Hamilton 1981).
¢f. robber, thief

3. An individual organism that deceives a
conspecific organism in a way that is
likely to increase the deceiver’s fitness
(Trivers 1976, 139).

v.i. cheat

¢f. deceit; signaler: deceitful signaler

gross cheater .

1. A cheater that does not reciprocate in an
interaction with an altruist (Trivers 1971,
40).

2. A cheater that reciprocates so little, if at
all, that the altruist receives less benefit
from the gross cheater than the cost of
the altruist’s acts of altruism to the
cheater [coined by Trivers 1971, 46].

subtle cheater . A cheater that recipro-

cates but always attempts to give less than
it was given, “or, more precisely, to give
less than the partner would give if the
situation were reversed” [coined by Trivers

1971, 46].

¢ cheekpadder See animal names: cheek-
padder.

¢ cheiropterophile See '-phile: cheirop-
terophile.

¢ chemical communication See com-
munication: chemical communication.

¢ chemical-degradation method Sce
method: chemical-degradation method.

+ chemical dialect See dialect: chemical
dialect.

¢ chemical ecology See study of: ecol-
ogy: chemical ecology.

¢ chemical evolution See ‘evolution:
chemical evolution.

+ chemical releaser See chemical-releas-
ing stimulus: semiochemical: pheromone.
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¢ chemical-releasing stimulus (CRS)
n. A chemical that an organism makes,
bears, or both, that may, or actually does,
influence the behavior of one or more other
organisms (Weldon 1980).
¢f. odor
Comment: The same chemical may function
in more than one different type of organism
interaction (Nordlund and Lewis 1976, 212).

A CLASSIFICATION OF
CHEMICAL-RELEASING STIMULI

I. apneumone
II. arrestant
III. attractant
IV. deterrent
V. semiochemical (syn. chemosignal,
semiochemic)
A. allelochemic (syn. “allelochemical,”
xenomone)
1. allomone (syn. false pheromone)
a. allelopathic substance
b. defense allomone
(1) plant-derived allomone
(2) plant-produced allomone
(3) predator-released
allomone
(4) chemiocryptic allomone
(syn. mimetic allomone)
(5) herbivore-released
allomone
(6) plant-manipulation
allomone
(7) predator-defense
allomone
(8) prey-attraction allomone
(9) prey-disruption allomone
(10) prey-subduction
allomone
¢. exocrine substance
(syn. ectocrine substance,
environmental hormone)
d. propaganda substance
antimone
3. kairomone
a. herbivore-released kairomone
b. predator-released kairomone
c. trail kairomone
4. synomone
a. plant-produced synomones
(1) extrafloral-nectarsynomone
(2) floral-scent synomone
(3) food-body synomone
(4) guardian synomone
b. herbivore-released synomone
c. predator-released synomone
d. vegetative synomone
B. pheromone (syn. ectohormone,
social hormone, etc.)

N

1. acrasin
aggregation pheromone
aggregation-attachment
pheromone
alarm pheromone
androstenone
antiaphrodisiac
aphrodisiac
bombykol
copulin
death pheromone
(syn. funeral pheromone)
11. dispersant pheromone
12. epideictic pheromone
13. human-female “pheromone”
14. human-male “pheromone”
15. incitin
16. individual pheromone
17. inhibitory pheromone
18. mating pheromone
19. matrone
20. primer pheromone
21. propaganda pheromone
22. queen pheromone
23. recognition pheromone
24. recruitment pheromone
25. releaser pheromone
26. reproductive pheromone
27. sex pheromone
28. superpheromone
29. surface pheromone
30. synchronization pheromone
31. territory pheromone
32. trail pheromone (syn. trail-
marking pheromone,
trail-following pheromone)
VI. stimulant
A. feedingstimulant (syn. phagostimulant)
B. locomotory stimulant
C. mating stimulant
D. ovipositional stimulant

SN

SRCE NNV

apneumone 7. A chemical that is emit-
ted by nonliving material and evokes a
behavioral, or physiological, reaction that
isadaptively favorable to a receiving organ-
ism but detrimental to a heterospecific
organism that may be found in, or on, the
nonliving material; e.g., the odor of a host’s
food (oatmeal) thatattracts an ichneumonid
parasitoid to this food [coined by Nordlund
and Lewis 1976, 216, from Greek apneum,
breathless or lifeless]

arrestant 7. A chemical that causes or-
ganisms to aggregate in contact with it, the
mechanism of aggregation being kinetic or
having a kinetic component (Dethier et al.
1960 in Nordlund et al. 1981, 22).
Comment: An arrestant may slow the linear
progression of organisms by reducing their
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actual speed of locomotion or by increas-
ing their turning rate (Dethier et al. 1960 in
Nordlund et al. 1981, 22). Arrestants, attrac-
tants, deterrents, and stimulants might be
non-semiochemicals or semiochemicals,
depending on their origins.

attractant 7. “A chemical that causes an
organism to make oriented movements
toward its source” (Dethier et al. 1960 in
Nordlund et al. 1981, 22).

deterrent 7. “A chemical that inhibits
feeding, mating, or oviposition when in a
place where an organism would, in its
absence, feed, mate, or oviposit” (Dethier
et al. 1960 in Nordlund et al. 1981, 22).

semiochemical, semiochemic n. A
chemical that mediates interactions be-
tween (among) organisms [coined by Law
and Regnier 1971; from Greek semeon, a
mark or signal + CHEMICAL].
syn.chemosignal (Houck and Reagan 1990,
729)

Comment: A substance produced by a
species can have different simultaneous
functions; e.g., a pine terpenoid can act as
an allomone, kairomone, and synomone
(Whitman 1988, 13).

» allelochemic 7.

1. A chemical that mediates interspecific
interactions and is significant to organ-
isms of a species different from its
source for reasons other than indicat-
ing food (Whittaker 1970a,b in
Nordlund and Lewis 1976, 213).

2. A secondary substance produced by an
organism that modifies the growth, be-
havior, or population dynamics of other
species, often having an inhibitory or
regulatory effect (Lincoln et al. 1985).
syn. allelochemical (Weldon 1985,
personal communication, suggests this
word should not be used as a noun),
xenomone (Chernin 1970 in Nordlund
and Lewis 1976, 213)

SOME ALLELOCHEMICS AND
THEIR CHARACTERISTICS

BENEFICIAL TO Exaweie or
™ AUELOCHEMIC/
SENDER RECEIVER RECEIVER
allomone  yes no venom of a
snake/person
antimone  no no chemicals of a
pathogen/host
kairomone no yes honey-bee
wax/wax moth
synomone yes yes floral scent/
pollinator

¢f. chemical-releasing stimulus: semio-
chemical: allelochemic: allomone
substance

[coined by Whittaker 1970a in Nordlund
and Lewis 1976, 213]

3. adj. Referring to the general phenom-
ena of chemical interactions between
and among species (Whittaker and
Feeny 1971).

allomone 7. A chemical substance, pro-

duced or acquired by an emitter organ-
ism, that contacts a heterospecific re-
ceiver organism in nature and evokes the
receiver’s behavioral, or physiological,
response that is adaptively favorable to
the emitter but not the receiver (Brown
1968 in Nordlund and Lewis 1976, 214;
Nordlund et al. 1981, 17); e.g., venoms
used in defense, chemicals used as repel-
lents, or plant defense chemicals used
against herbivores and that reduce com-
petition from other plants.
syn. false pheromone (Immelmann and
Beer 1989, 150); heterotelergone (Kir-
schenblatt 1958 in Maschwitz 1964, 268);
pseudopheromone
¢f. chemical-releasing stimulus: semio-
chemical: allelochemic: kairomone; -cide:
siblicide
Comment: Whitman (1988) describes “de-
fense allomone,” “plant-derived allomone,”
“plant-produced allomone,” “predator-
released allomone,” “chemiocryptic (=
mimetic) allomone,” “herbivore-released
allomone,” “plant-manipulation allomone,”
“prey-distruptionallomone,” “prey-attraction
allomone,” “prey-subduction allomone,”
and “predator-defense allomone.”
[derived from alloiohormone; coined by
Beth 1932 in Nordlund and Lewis 1976, 214]
allelopathic substance 7. A waste
product, excretory product, or me-
tabolite produced by one organism
that inhibits or regulates other or-
ganisms (Lincoln et al. 1985).
¢f. chemical-releasing stimulus:
semiochemical: allelochemic
exocrine substance, ectocrine sub-
stance, environmental hormone
n.An organism’s externally secreted
substance that excites or inhibits a
biological system or process (Lin-
coln et al. 1985).
propaganda substance 7. In slave-
making ants: an odor deposited dur-
ing a raid that disperses defenders
— slave ants [coined by Regnier and
Wilson 1971, 2671.
¢f-chemical-releasing substance: semi-
ochemical: pheromone: propaganda
pheromone; gland: Dufour’s gland
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antimone 7. A chemical substance, pro-
duced or acquired by an emitter organ-
ism, that contacts a heterospecific re-
ceiver organism in nature and evokes
the receiver’s behavioral or physiologi-
cal response that is maladaptive to both
emitter and receiver; e.g., a substance
released by a pathogenic microorgan-
ism that can cause abnormal behavior,
or premature death, of its host [coined
by Whitman 1988, 13, 18].
false pheromone See chemical-releas-
ing stimulus: semiochemical: allelo-
chemic: allomone.
kairomone 7. A chemical substance,
produced or acquired by an emitter
organism, that contacts a heterospecific
receiver organism in nature and evokes
the receiver’s behavioral or physiologi-
cal response that is adaptively favorable
to the receiver, not the emitter (Brown
et al. 1970 in Nordlund and Lewis 1976,
214; Nordlund et al. 1981, 18-19); e.g., a
host’s odors that a parasite uses to find
the host (Conte et al. 1989).
Comments: Some workers contend that
“allomone” should be used in a broader
sense and the term “kairomone” should
be dropped, but Weldon (1980) defends
its use. Kairomones include “plant-pro-
duced attractants,” “oviposition stimu-
lants,” and “phagostimulants” of
arthropods and “herbivore-released
kairomones” and “predator-released
kairomones” (Whitman 1988). Blum
(1974 in Nordlund and Lewis 1976, 214)
suggests that the so-called kairomones
appear to be pheromones and allomones
that have “evolutionarily backfired” and
thus “do not represent a class of chemi-
cal signals different from allomones and
pheromones.” Instead of “kairomone,”
Blum uses the term “kairomonal effect.”
Establishing whether a sender, or re-
ceiver, benefits from a kairomone is
difficult and occasionally impossible.
[Greek kairos, opportunistic; coined by
Brown et al. 1970 in Nordlund and
Lewis 1976, 214).
trail kairomone 7. A trail pheromone
that is deposited by one species that
is responded to by another species;
e.g., an ant trail odor used by in-
quiline cockroaches (Moser 1964).
pseudopheromone See chemical-re-
leasing stimulus: semiochemical:
allelochemic: allomone.
synomone 7. A chemical substance,
produced or acquired by an emitter
organism, that contacts a heterospecific
receiver organism in nature and evokes

the receiver’s behavioral or physiologi-
cal response that is adaptively favorable
to both emitter and receiver [coined by
Nordlund and Lewis 1976, 215; Nordlund
et al. 1981, 20; from Greek syn, with
jointly + horman, to excite or stimulate].
Comments: “Synomones” have been
regarded as “allomones,” as either
“allomones” or “kairomones,” or as
“allomone-kairomones;” e.g., the molt-
ing hormone (= ecdysone) of a wood-
eating cockroach thatinduces the sexual
cycle of some of its symbiotic protozoa
or pheromones produced by two spe-
cies of Ips beetles that also serve as
substances that reduce competition be-
tween the two species (Brown et al.
1970 and Whittaker and Feeny 1971 in
Nordlund and Lewis 1976, 215).
Whitman (1988) describes many kinds
of plant-produced synomones, includ-
ing “extrafloral-nectar synomone,” “flo-
ral-scent synomone,” “food-body syno-
mone,” “guardian synomone,” “herbi-
vore-released synomone,” “predator-
released synomone,” and “vegetative
synomone.”
» pheromone 7.

1. “A substance secreted by an animal to
the outside that causes a specific reac-
tion” by one or more conspecifics
(Nordlund and Lewis 1976, 213).

2. Asubstance, usually glandular, secreted
by an organism outside its body that
causes a specific reaction in a conspe-
cific receiving organism that smells or
tastes it (Wilson 1975, 414, 591).

3. A chemical used for communication
among conspecific animals (Nordlund
et al. 1981, 15).

syn. chemical releaser, ectohormone

(Karlson and Butenandt 1959, 39); ecto-

incretion (Karlson and Butenandt 1959,

39); homotelergone (Kirschenblatt 1958

in Maschwitz 1964, 268); social hor-

mone, sociohormone

¢f. odor: colony odor

Comments: “Pheromone” has essentially

replaced all of its synonyms. “Ectohor-

mone” is a self-contradictory term (Wil-
son 1965, 1064). A pheromone is usually
comprised of more than one type of

chemical substance (Nordlund et al. 1981,

15-16). The same pheromone may elicit

different behavior in different contexts in

the same species. A pheromone may be
autostimulatory; that is, it may directly
affect the behavior of its producer

(Bradshaw et al. 1986, 234). Some of the

many kinds of pheromones are defined

below.




chemical-releasing stimulus

104

[Greek pbereum, to carry, horman, to

excite or stimulate; coined by Karlson and

Butenandt 1959, 39; Karlson and Luscher

1959 in Nordlund and Lewis 1976, 213]

acrasin 7. In slime molds: an aggrega-
tion pheromone which is cyclic AMP in
Dictyostelium discoideum (Konijn et al.
1967 in Wilson 1975, 235, 391).

aggregation-attachment pheromone
n. In a tick species: a male-produced
pheromone that causes unfed adult ticks
to aggregate and attach themselves to a
particular cattle individual (Norval et al.
1989, 364).

aggregation pheromone 7. A phero-
mone that brings two or more members
of a group together (e.g., for feeding in
scolytid beetles) (Pitman et al. 1968;
Pitman and Vité 1968; Borden 1984,
123).
syn. attractant, population-aggregating
pheromone

alarm pheromone 7. For example, in
some aphid, termite, ant, wasp, and fish
species; the Honey Bee: a pheromone
that induces a state of alertness, or
alarm, due to a common threat (Butler
1609; Frisch 1942; Buren 1958, 121;
Moore, 1968, 33; Moser et al. 1968, 529;
Crewe and Blum 1970, 141; Regnier and
Wilson 1971; Wilson 1975, 578).
syn. alarm releaser (Wilson 1958 in
Ghent and Gary 1962, 1), alarm sub-
stance, sting pheromone (Wilson 1971,
234); Schreckstoff (sing., Frisch 1942);
warning substance (Karlson and
Butenandt 1959, 40)
¢f. behavior: alarm behavior
Comments: The same substance can be
an alarm pheromone as well as serve
other functions, most alarm substances
are not species specific, and many known
and probable alarm substances have
been chemically identified (Wilson 1971,
chap. 12). Some frog and snail species
have chemical-alarm systems (Maschwitz
1964, 267).

androstenone 7.Inthe Domestic Pig:a
presumed pheromone that induces lor-
dosis in sows (Forsyth 1985, 30).
¢f. chemical-releasing stimulus: semio-
chemical: pheromone: human-male
“pheromone”
Comments: This compound is in hog
saliva and is given off by truffles. An-
drostenone is used in Boar Mate®
(Forsyth 1985, 30).

antiaphrodisiac 7.
1. For example, in a heliconiine butterfly,

the beetle Tenebrio molitor, a sweat-
bee species: a pheromone that is pro-

duced by a male, is placed on a
conspecific female by him, counteracts
an aphrodisiac, and, thus, tends to stop
other males from mating with the fe-
male (Gilbert, 1976; Kukuk 1983).

2. A repellant pheromone that a male
puts on his mate that decreases the
chances that other males will try to
mate with her (Thornhill and Alcock
1983, 330).

aphrodisiac 7.

1. For example, in a sweat-bee species:
a female pheromone that releases
copulatory behavior (Barrows 1975b).

2.In a plethodontid-salamander spe-
cies: a pheromone produced by a
male and secreted during courtship
that increases a female’s receptivity
(Houck and Reagan 1990, 729).

See aphrodisiac in section “a”.

syn. courtship pheromone (Houck and

Reagan 1990, 729)

¢f. chemical-releasing stimulus: semio-

chemical: pheromone: antiaphrodisiac

[Greek aphrodisiakos, Aphrodite, god-

dess of lovel

bombykol 7. A sex attractant, trans-10-
cis-12-hexadecadienol, produced by
female silk moths, Bombyx mori.

caste pheromone 7. In the termite

Kalotermes flavicollis: one of several

pheromones that control reproductive

caste formation (Liischer 1961 in Wilson

1965, 1067).

Comments: In Kalotermes flavicollis, a

king and queen produce pheromones

that inhibit the development of pseu-

dergates into their own royal castes, a

king produces a pheromone that stimu-

lates female pseudergates to become
reproductives, a king produces a phero-
mone by which other reproductive
males recognize them, and a queen
produces a pheromone by which other
reproductive females recognize her
(Lischer 1961 in Wilson 1965, 1067).
copulin 7. A possible pheromone com-
prised of fatty acids in human vaginal

secretions (Forsyth 1985, 30).

¢f. odor: human vaginal odor

death pheromone 7.1In some ant, bee,
and wasp species: a pheromone that
causes insects to drag their dead from
their nests and abandon them (Matthews
and Matthews 1978, 212).
syn. funeral pheromone
epideictic pheromone 7.

1. A pheromone that indicates a receiver’s
population density and serves in its
population-size regulation (Corbet
197D).
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2. A pheromone that elicits organism
dispersal from currently, or poten-
tially, scarce or overcrowded resources
(e.g., food, space, and refugia) and
thereby acts to partition intraspecific
foraging activities (Prokopy 1980 in
Nordlund 1981, 496).

false pheromone See chemical-releas-
ing substance: semiochemical: allelo-
chemic: allomone.

funeral pheromone See chemical-re-
leasing substance: semiochemical:
pheromone: death pheromone.

group pheromone See odor: clan-spe-
cific odor.

human-female “pheromone” 7.

1. A possible pheromone produced by
women that synchronizes their men-
strual cycles (McClintock 1971).
Notes: Underarm secretions from
women in the early (= follicular)
phase of their menstrual cycles can
shorten the menstrual cycles of women
exposed to the secretions (McClintock
and Stern 1998 in Angier 1998, A22).
Underarm secretions from women in
their midcyles (= times of ovulation)
can lengthen the menstrual cycles of
exposed women. In theory, ancestral
women might have benefited from
synchronized menstrual cycling, group
mothering, and the ability to wet-
nurse one another’s offspring. Also,
competent ovulators might have
helped their female kin to become
more regular cyclers and ovulators by
pheromonal communication.

2. A possible pheromone that is a “fishy”
primary odor in menstrual blood and
sweat and might serve as an indicator
of estrus and menstruation (Hirth et
al. 1986, 4).

¢f. chemical-releasing stimulus: semio-

chemical: pheromone: human-female

“pheromone;” odor: human vaginal odor

human-male “pheromone” 7.

1. A possible pheromone, 5-alpha-
androst-16-en-3-alpha-ol and 5-alpha-
androst-16-en-3-one, in men’s sweat
(secreted by apocrine glands), smeg-
ma, and urine which may increase
feelings of submissiveness, but not
sexual feelings, of women in the
middle of their menstrual cycles
(Benton 1982 in Benton and Wastell
19806, 141).

2. A possible pheromone in men’s pu-
bic sweat and semen that may be an
aphrodisiac, mating marker, response
substance, and territorial marker
(Hirth et al. 1986, 4).

¢f. chemical-releasing substance: semio-

chemical: pheromone: androstenone

Comments: MHC genes, q.v., code for

individual odors of Humans (Claus

Wedekind in Richardson 1996, 26).

Women find the perspiration odors of

individual men to vary from pleasant to

unpleasant, and they prefer the odors
from men whose MHC genes were dis-
similar to theirs. Pregnant women prefer
the odors of relatives compared to non-
relatives. Humans who have MHC-dis-
similar mates might have increased fer-
tility, hardier offspring, and less risk of

genetic disease. Androstadienone is a

human-male steroid and estratetraene is

a human-female steroid that sublimi-

nally alter mood (M.K. McClintock and

S. Jacob in Holden 1999b). These ste-

roids make women feel more happy

and energized; men, tired and less elated.
individual pheromone 7. Forexample,
in some halictid-bee and ant species,
many mammal species: a pheromone

that is unique to one individual of a

group and that is used by other mem-

bers of its group to recognize it as

unique (Bowers and Alexander 1967;

Miuiller-Schwarze 1974, 319; Halpin 1974

in Newman and Halpin 1988, 1779;

Jessen and Maschiwitz 1985, 1987, etc.

in Holldobler and Wilson 1990, 277;

Hefetz et al. 1986, 197).

Comment: “Individual odor” rather than

“individual pheromone” is used when an

investigator does not know if the odor

meets the criteria of being a pheromone.
inhibitory pheromone 7.Insome spe-
cies of insects and mammals: a phero-
mone that stops something, such as
aggression, movement, or the produc-
tion of reproductives within a colony
(Wilson 1975, 413).
mating pheromone 7.

1. For example, in many insect species:
a pheromone that attracts members of
the opposite sex prior to mating.

2. In the yeast Saccharomyces cerevisiae:
a pheromone that promotes mating by
arresting growth that would stop yeast
cells from mating (Grishin et al. 1994,
1081; Telford et al. 1997, 228).

¢f. chemical-releasing substance: semio-

chemical: pheromone: sex pheromone

matrone 7.In Aedes mosquitoes: a pos-
tulated pheromone secreted by a male’s
accessory glands that reduces female

receptiveness to other males (Craig 1967

in Wilson 1975, 321).

¢f. chemical-releasing substance: semio-

chemical: pheromone: antiaphrodisiac
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plethodontid receptivity factor (PRF)

n. A 22-kilodalton cytokine protein

from the submandibular (mental) gland

of male Plethodon jordani(salamander)
that increases female receptivity during

courtship (Rollmann et al. 1999, 1907).

primer pheromone 7. A pheromone
that physiologically alters an animal’s
endocrine and reproductive system,
reprogramming it for an altered re-
sponse pattern (Matthews and Matthews

1978, 189); e.g., a pheromone that causes

desert locusts to mature more quickly

(Richards and Mangoury 1968).

¢f.chemical-releasing substance: semio-

chemical: pheromone: releaser phero-
mone

propaganda pheromone 7. A phero-
mone that is part of the propaganda
substance, q.v., of some ant species
that attracts slave-making ants to slave

ants (Regnier and Wilson 1971, 267;

Holldobler and Wilson 1990, 394).

pseudopheromone See chemical-re-
leasing substance: semiochemical:
allelochemic: allomone.

queen pheromone 7.

1. For example, in Honey Bees and ter-
mites: a pheromone produced by a
queen of a colony that mediates worker
behavior (Morse 1963; Gary 1974).
syn. queen substance

2. For example, in Honey Bees: a phero-
mone produced by a queen that at-
tracts males (Morse et al. 1962).
syn. queen-mating attractant, queen
substance

3. In Honey Bees: a pheromone pro-
duced by a queen that prevents the
development of other queens in her
colony (Heymer 1977, 129).

syn. royal substance

recognition pheromone, discriminator

n. A pheromone (genetically determined

chemical cue) that enables an animal to

classify conspecifics as kin or nonkin

(Wilson 1987, 10).

recruitment pheromone 7. In some
ant species: a pheromone that elicits
tandem running in a recipient (Heymer

1977, 145).

releaser pheromone 7. A pheromone
that stimulates an immediate behavioral
response mediated wholly by an animal’s
nervous system (Matthews and Matthews

1987, 189).

¢f. chemical-releasing stimulus: semio-

chemical: pheromone: primer phero-

mone
reproductive pheromone 7. In many
animal species: a pheromone that can

alter a receiver’s reproductive behavior
or physiology (Houck and Reagan 1990,
729).

sex pheromone 7. In many kinds of
organisms including some alga, ciliate,
fungus, mammal, nematode, and snake
species; many insect species; Strepto-
coccus faecalis: a pheromone used in
communication between members of
the opposite sex in a mating context
(Barnes 1974, 221; Dunny et al. 1978,
Ensign 1978, etc. in Clewell 1985, 13;
Harborne 1982, 182-192; Mason et al.
1989).
¢f. chemical-releasing substance: semi-
ochemical: pheromone: mating phero-
mone
Comments: Some species (e.g., Droso-
phila melanogaster) have both male
and female sex pheromones (Scott et al.
1988, 1164). Sex pheromones include
sex attractants and aphrodisiacs pro-
duced by either sex and “antiaphro-
disiacs” and “incitins” (Wilson 1975,
235; Immelmann and Beer 1989, 266).

sodefrin 7. In the Red-Bellied Newt
(Cynops pyrrbogaster): a sex attractant
released by a male from his cloacal
gland (Kikuyama et al. 1995 in Sawyer,
1995, A2).
Comment: This is the first pheromone
identified from an amphibian (Wabnitz
et al. 1999, 444).
[Japanese sodefuri, soliciting (Sawyer
1995, A2)]

splendiferin 7. In the Magnificent Tree
Frog (Litoria splendida): a male sex
pheromone (Wabnitz et al. 1999: 444).
Comments: This is the first sex phero-
mone reported in an anuran (Wabnitz et
al. 1999, 444). This chemical is com-
prised of 24 amino-acid residues, is
waterborne, and is produced by males’
parotoid and rostral glands.
[coined by Wabnitz et al. 1999, 444]

superpheromone 7. A pheromone that
is strong and long lasting (e.g., alarm
pheromones in slave-making ants)
[coined by Regnier and Wilson 1971,
2091.

surface pheromone 7. A pheromone
whose active space is restricted so close
to the body of a sending organism that
direct contact, or something approach-
ing it, must be made with the sender’s
body in order for the receiver to per-
ceive the pheromone (e.g., colony odors
of many species of social insects) (Wil-
son 1975, 596).

territory pheromone 7. For example,
in ants: a pheromone that an individual
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deposits on or around its nest, is colony
or species specific, and aids in exclud-
ing alien colonies (Nordlund and Lewis
1976, 213, Holldobler and Wilson 1990,
644).
syn. territorial-demarcation substance
(Karlson and Butenandt 1959, 40)
trail pheromone 7. For example, in
many termite and ant species: a phero-
mone deposited by an individual that is
followed by and oriented to by others,
(Wilson 1959; Moser and Blum 1963,
1228; and Bossert and Wilson 1963 in
Farkas and Shorey 1974, 82).
syn. footprint pheromone, trail odor,
trail-following pheromone (Nordlund
and Lewis 1976, 212), trail-marking
pheromone or substance, trail substance
(Holldobler and Wilson 1990, 644)
¢f. odor trail, *recruitment
Comment: Trail pheromones are depos-
ited on substrates or in the air.
stimulant 7. A chemical that increases
the probability that an organism will show

a particular behavior (Dethier et al. 1960 in

Nordlund et al. 1981, 22).

» feeding stimulant 7. A chemical that
elicits an organism’s feeding (Dethier et
al. 1960 in Nordlund et al. 1981, 22).
syn. phagostimulant
[coined by Thorsteinson 1953, 1955 in
Nordlund et al. 1981].

» locomotory stimulant 7. A chemical that
elicits locomotion in an organism (Dethier
et al. 1960 in Nordlund et al. 1981, 22).

» mating stimulant 7. A chemical that
elicits mating in an organism (Dethier et
al. 1960 in Nordlund et al. 1981, 22).

» ovipositional stimulant 7. A chemical
that elicits egg laying in an arthropod
(Dethier et al. 1960 in Nordlund et al.
1981, 22).

» phagostimulant See chemical-releasing
stimulus: stimulant: feeding stimulant.

¢ chemical self-marking See behavior:
marking behavior: automarking.

¢ chemical temperature regulation
See temperature regulation: chemical tem-
perature regulation.

¢ chemiotaxis See taxis: chemotaxis.

¢ chemistry See study of: chemistry.

¢ chemoautotroph See-troph-: autotroph:
chemoautotroph.

¢ chemoheterotroph, chemohetero-
trophic See -troph-: heterotroph, chemo-
heterotroph.

+ chemokinesis See kinesis: chemokinesis.

¢ chemolithotroph See -troph-: chemo-
lithotroph.

¢ chemoorganotroph See -troph-: che-
moorganotroph.

¢ chemoreception See modality: chemo-
reception.

¢ chemoreceptor See receptor: chemore-
ceptor.

¢ chemosignal See chemical-releasing
stimulus: semiochemical.

¢ chemotaxis See taxis: chemotaxis.

¢ chemotaxonomy Sce study of: tax-
onomy: chemotaxonomy.

¢ chemotroph See -troph-: chemoauto-
troph.

¢ cheradium See community: cheradium.

¢ cheradophile See -phile: cheradophile.

¢ chersium See community: chersium.

¢ chersophile See !-phile: chersophile.

¢ chianophile See '-phile: chianophile.

¢ chianophobe See -phobe: chianophobe.

¢ chiasma #n., p/. chiasmata The place
where, during the later stages of prophase-1
of meiosis, two homologous chromosomes
establish close contact, usually where an
exchange of homologous parts between
non-sister chromatids (crossing over) takes

place (Mayr 1982, 766, 957).

Comment: Janssens correctly postulated

crossing over at chiasmata in 1901 (Mayr

1982, 766).

e chico See gene: chico.

¢ Chiczulib Crater See place: Chiczulib
Crater.

¢ child companion See companion: child
companion.

¢ child labor #. In Kalotermitid and Rhi-
notermitid Termites: immature stages’ per-
forming a substantial amount of work in

their nest (Wilson 1975, 345, 413).

¢ child schema 7. An animal’s combina-
tion of bodily and facial features that arouses

a person’s sentiments typically experienced

toward young children; this schema in-

cludes large roundish eyes, a proportion-
ately large head, small nose and chin, and
rounded, chubby cheeks (Immelmann and

Beer 1989, 44).

Comment: Some animals (e.g., Pekinese

Dogs) elicit child-schema sentiments from

persons.

¢ chimera, chimaera n.

1. A novel or unusual organism that has
tissue characteristic of two, or more types;
especially, a hybrid of mixed characteris-
tics produced by grafting (Michaelis 1963).

2. ADNA molecule that is formed from DNA
fragments from different sources that are
spliced together (Curtis 1983, 321).

3. An organism comprised of tissues of two
or more genetic types (Lincoln et al. 1985).

4. A plant that is a comprised of two or more
genotypes, in cell layers that make up its
shoot apex (Geneve 1991, 33).

adj. chimeric




chimera

108

syn. mosaic (Lincoln et al. 1985)

¢f. -morph: gynandromorph

Comments: According to Geneve (1991),

Winkler selected “chimera” in 1907 as a

name for a “plant mosaic.” He dropped the

“a” from “chimaera” to reduce the confusion

of a mosaic with the fish genus Chimaera.

[Latin chimaera < Greek chimaira, she-

goat; a mythological fire-breathing monster

with a lion’s head, goat’s body, and dragon’s

tail]

genetic mosaic 7. A fusion of more than
one conspecific individual that results in a
new “individual” with parts that are geneti-
cally different, e.g., probably certain spe-
cies of strangler fig trees found to be
comprised of multiple genotypes (Thomson
et al. 1991, 1214).
syn. allofusion (Putz and Holbrook 1986 in
Thomson et al. 1991, 1215)

graft chimera, graft hybrid 7. A mo-
saic plant comprised of cells from two
species and that results from artificial graft-
ing (Geneve 1991, 33-34).
Comments: +Laburnocytisus adamii is a
graft chimera of Cytisus purpureus and
Laburnum anagyroides. The plus sign and
combining the two parent-plant genus
names is the designation for a graft chimera
as outlined by the International Code of
Botanical Nomenclature (Geneve 1991, 34).
[coined by Winkler 1907 in Geneve 1991,
34]

periclinal chimera #. A plant with a
thin outer layer of cells that differ geneti-
cally from its inner cells (e.g., +Laburno-
cytisus adamii) [coined by Bauer 1909 in
Geneve 1991, 34].
¢f. chimera: variegated-leaf chimera
Comment: Periclinal chimeras include those
with variegated leaves and flower petals,
changed fruit-skin color and fuzziness, and
loss of stem thorniness (Geneve 1991).

sectorial chimera 7. A plant chimera
with one third to one half of all three layers
of its entire shoot apex comprised only of
mutant cells, resulting in a stem that is part
white, or yellow, and part green (e.g., in
Kerria japonica ‘Kin Kan’) (Bauer 1909 in
Geneve 1991, 35).

variegated-leaf chimera 7. A plantthat
is a periclinal chimera and has white,
yellow, or other color markings on its green
leaves or entire leaf-color change, due to
different leaf-cell layers’ being white or
green (Geneve 1991, 35-306).
Comment: For example, a variegated Hosta
has light leaf areas due to an outer layer of
white cells and an inner layer of green cells
(Geneve 1991, 35). Bracts of pink Poinset-
tias have inner and middle red cells and

outer white cells, compared to red Poinset-
tiasthat are not chimeras and have all three
layers comprised of red cells.
¢ chimonophile See '-phile: chimonophile.
¢ chin raising See behavior: chin raising.
¢ chinning See behavior: chinning.
¢ chinophobia See phobia (table).
¢ chionium See *community: chionium.
¢ chionophile See '-phile: chionophile.
¢ chionophobe See -phobe: chionophobe.
¢ chirm See group: chirm.
¢ chiropterophile See-phile: chiroptero-
phile.
¢ chitin See molecule: chitin.
¢ Chitty hypothesis See hypothesis: popu-
lation-limiting hypotheses: Chitty hypothesis.
¢ chledium See community: chledium.
¢ chledophile See !-phile: chledophile.
¢ chlorofluorocarbon See molecule:
chlorofluorocarbon.
¢ chlorophyll See molecule: accessory pig-
ment: chlorophyll.
¢ chlorophyll @ See molecule: accessory
pigment: chlorophyll a.
¢ chlorophyll b See molecule: accessory
pigment: chlorophyll b.
¢ chloroplast See organelle: chloroplast.
¢ chloroplast DNA See nucleic acid: deox-
yribonucleic acid: chloroplast DNA.
¢ choice point 7. The position in a T- or
other kind of maze, or on a discrimination
apparatus, from which it is possible for an
animal to give only one of two or more
alternative responses; e.g., move down only
one of two or more runways or jump to one
of two or more doors.
Comment: In a T-maze, a choice point is the
place at which the base of the T touches its
cross-arm (Verplanck 1957).
¢ choice test See test: choice test.
¢ choking #n. For example, in the Herring
Gull: a disturbed bird’s emitting a deep
huob-buob-buob-bhuob sound while mov-
ing its breast in a conspicuous manner
(Heymer 1977, 115).
syn. threat choking (Tinbergen 1958 in
Heymer 1977, 115)
¢ cholinergicsynapse See synapse: cho-
linergic synapse.
¢ -chore neutralsuffix Spread, used to mean
region or agent of dispersal (Lincoln et al.
1985).
adj. -chorous, -choric
n. -chory; the act of being spread by a
particular region or agent
aerochore, anemochore, aerophile
n. An organism that is disseminated by
wind (Lincoln et al. 1985).
adj. aerochorous, anemochorous, aero-
philous
¢f. -phile: anemophile
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androchore 7. An organism that is dis-
persed by Humans (Lincoln et al. 1985).
anemochore See -chore: aerochore.
anthropochore 7. An organism whose
propagules are dispersed by Humans (Lin-
coln et al. 1985).
autochore 7. A plant that disperses its
own propagules (Lincoln et al. 1985).
barachore n. An organism that has
propagules dispersed by their own weight
(Lincoln et al. 1985).
blastochore 7. A plant that is dispersed
by offshoots (Lincoln et al. 1985).
bolochore 7. An organism whose
propagules are dispersed by propulsive
mechanisms (Lincoln et al. 1985).
brotichore #. An organism that lives in
close proximity to Humans (e.g., in houses
or other buildings) (Lincoln et al. 1985).
clitochore 7. An organism that is dis-
persed by gravity (Lincoln et al. 1985).
crystallochore 7. An organism that is
dispersed by glaciers (Lincoln et al. 1985).
endozoochore 7. An organism that is
dispersed by animals after it passes through
their guts (Lincoln et al. 1985).
¢f. -chore: epizoochore
entomochore 7. An organism that is
dispersed by insects (Lincoln et al. 1985).
epizoochore 7. An organism that is dis-
persed by attaching to the surfaces of
animals (Lincoln et al. 1985).
¢f. -chore: endozoochore
eurychore 7. Awidely dispersed species
(Lincoln et al. 1985).
adj. eurychoric, eurychorous
gynochore 7. An organism that is dis-
persed by motile females (Lincoln et al.
1985).
hydrochore 7. An organism that is dis-
persed by water (Lincoln et al. 1985).
myrmecochore 7. An organism that is
dispersed by ants (Lincoln et al. 1985).
saurochore, saurophile 7. An organ-
ism that is dispersed by lizards or snakes
(Lincoln et al. 1985).
stenochore 7. An organism that has a
narrow range of distribution (Lincoln et al.
1985).
adj. stenochoric, stenochorous.
synzoochore, zoochore 7. An organ-
ism that is dispersed by animals (Lincoln et
al. 1985).
adj. synzoochorous, zoochoric, zoochorous
zoochore See -chore: synzoochore.
¢ -choric See -chore.
¢ chorology See study of: geography.
¢ chorotobiont See -cole: graminicole.
¢ -chorous combining form Dispersed by
the agency of.
See -chore.

¢ chortle See animal sounds: grunt: baby-
grunt.

¢ chorus See animal sounds: song: chorus;
group: chorus.

¢ -chory See -chore.

¢ chrom- See chromo-.

¢ chromatid 7. One of two longitudinal
units of a chromosome resulting from a split
in early prophase, becoming a daughter chro-

mosome later in mitosis (Mayr 1982, 957).

¢ chromatin 7. Threadlike parts of a cell
nucleus, at a particular stage in the cell’s
mitosis, that stain heavily and are now known

to be genetic material (Mayr 1982, 674).

[Flemming (1879) first called these parts

chromatin (Mayr 1982, 674)]

¢ chromesthesia See -thesia: chromesthesia.
¢ chromo-, chrom- combining form

Color; in, or with, color (Michaelis 1963).

[Greek chroma, color]

¢ chromoplast See organelle: chromoplast.
¢chromosomal dimorphism Sece

-morphism: dimorphism: chromosomal di-

morphism.

¢ chromosomal inversion 7. The 180%
rotation of a middle piece of a chromosome
that occurs during chiasmata formation (Mayr

1982, 769).

syn. chromosome inversion (Mayr 1982, 769)

¢ chromosomal mutation See ‘mutation:
chromosomal mutation.

¢ chromosomal polymorphism See
-morphism: polymorphism: chromosomal
polymorphism.

¢ chromosome 7.

1. One of an eukaryote cell’s complex, often
rodlike structures in its nucleus that con-
sists of chromatin and carries genetic
information (genes) arranged in linear
sequences (King and Stansfield 1985).

2. A prokaryote cell’s circular DNA mol-
ecule that contains all genetic instruc-
tions essential for the cell’s life (King and
Stansfield 1985).

syn. karyomite (King and Stansfield 1985)

Comments: In general, within a species

individuals all have the same chromosome

number. An exception is the Raccoon Dog,

whose individuals have from 38 through 56

chromosomes, with the number even vary-

ing among cells of the same individual

(Doris Wurster-Hill in Anonymous, 1986,

A12). Different numbers of B-chromosomes

account for this phenomenon.

[term proposed by Waldeyer in 1888 (Mayr

1982, 674)]

A-chromosome 7. A normal chromo-
some of a eukaryotic organism; contrasts
with allosome (Lincoln et al. 1985).
¢f. chromosome: supernumerary chromo-
some
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accessory chromosome 7. In the
hemipteran insect Pyrrbocoris: the 12th
chromosome, in the set of 12 chromo-
somes, which is a sex chromosome deter-
mining a bug’s sex (Stevens 1905, Wilson
1905 in Mayr 1982, 751).

¢f. chromosome: B-chromosome, sex chro-
mosome

acrocentric chromosome 7. A chro-
mosome, or chromosome fragment, with a
nearly terminal centromere (Mayr 1982,
769; King and Stansfield 1985).

¢f. chromosome: metacentric chromosome,
telocentric chromosome

allosome, heterochromosome 7. A
chromosome, or chromosome fragment,
that is not an A-chromosome, g.v. (Lincoln
et al. 1985).

artificial chromosome See vector: ar-
tificial chromosome.

autosome 7. A chromosome other thana
sex chromosome (Dawkins 1982, 284; Mayr
1982, 751).

B-chromosome See chromosome: su-
pernumerary chromosome.

driving Y-chromosome #. In Droso-
phila: a mutant Y-chromosome that causes
males to make only Y-bearing sperm
(Hamilton 1967 in Thornhill and Alcock
1983, 7).

heterochromosome See chromosome:
allosome.

homeologous chromosome 7. A
chromosome that is only partially homolo-
gous to another one with which it exhibits
reduced synaptic attraction and which is
apparently derived from the same ancestral
chromosome (Lincoln et al. 1985).

homologous chromosome, homo-
logue, homolog 7. A chromosome that
is structurally similar (has identical genetic
loci in the same sequence) to another
chromosome with which it pairs during
nuclear division within a cell (Lincoln et al.
1985).

idiochromosome See chromosome: sex
chromosome.

metacentric chromosome #. A chro-
mosome with its centromere at its center
(King and Stansfield 1985).

¢f. chromosome: acrocentric chromosome,
telocentric chromosome

parasitic chromosome 7. A chromo-
some that does not confer a selective ad-
vantage to its bearer (Ostergren 1945 in Nur
etal. 1988); e.g., the psr chromosome (Nur
et al. 1988).

polytene chromosome 7. In some
angiosperm, ciliate, and dipteran species: a
giant cable-like chromosome that consists
of many identical chromatids lying in par-

allel and in register (King and Stansfield
1985; Jasny 1991).

Comment: Because the chromatids are in
register, there is a pattern of bands oriented
perpendicularly to the long axis of a chro-
mosome.

sex chromosome, idiochromosome
n.In eukaryotic organisms: a chromosome,
or group of chromosomes, represented
differently in the sexes, responsible for the
genetic determination of sex (Lincoln et al.
1985).

supernumerary chromosome 7. In
plants and animals: a chromosome, or
chromosome fragment, that is devoid of
structural genes and differs from normal A-
chromosomes in structure, genetic effec-
tiveness, and pairing behavior and never
pairs with an A-chromosome (Lincoln et al.
1985; King and Stansfield 1985).
syn. accessory chromosome (King and
Stansfield 1985), B-chromosome (Lincoln
et al. 1985)
¢f. nucleic acid: deoxyribonucleic acid:
selfish DNA
Comment: A supernumerary chromosome
may be a parasitic chromosome (Nur et al.
1988).

synthetic lethal 7. A lethal chromo-
some formed as a result of crossing over
between normally viable chromosomes
(King and Stansfield 1985).

See gene: synthetic lethal.

Comment: A synthetic lethal can convey

superior fitness in some combinations but

is lethal in combination with other combi-

nations of chromosomes (Mayr 1982, 580).
telocentric chromosome #. A chro-

mosome with its centromere at one end

(King and Stansfield 1985).

¢f. chromosome: acrocentric chromosome,

metacentric chromosome

W-chromosome 7. In species with fe-
male heterogamety (e.g., Lepidoptera): the
sex chromosome that is present in females
only (i.e., females are WZ) (King and
Stansfield 1985).

X-chromosome 7. In species with male
heterogamety (e.g., Drosophila, mammals):
the sex chromosome that is present in both
sexes (i.e., females are XX and males are
XY) (King and Stansfield 1985).

Y-chromosome #.In species with male
heterogamety (e.g., Drosophila, mammals):
the sex chromosome that is present in
males only (i.e., males are XY) (King and
Stansfield 1985).

yeast-artificial chromosome (YAC)
See vector: yeast-artificial chromosome.

Z-chromosome #. In species with fe-
male heterogamety (e.g., Lepidoptera): the



111

chromosome

sex chromosome that is present in both
sexes (i.e., males are ZZ and females are
W2Z) (Lincoln et al. 1985).
¢ chromosome band 7. Alternating light
or dark staining sections along a chromo-
some that are visible by light microscopy
after staining (Jasny 1991).
+ chromosome map, cytogenetic map
See map: genetic map.
¢ chromosome ring . In a species of
evening primrose, Oenothera: a group of
fused chromosomes (Mayr 1982, 731).
¢ chromosomeset 7. The number of chro-
mosomes characteristic of a somatic cell of
a diplodiploid species (e.g., 4 in Drosopbila,
23 in Homo sapiens) (King and Stansfield
1985).
syn. basic number, chromosome number
(Lincoln et al. 1985)
¢ chromosome theory See ’theory:
Sutton-Boveri chromosome theory.
¢ chromosome walking See method:
chromosome walking.
¢ -chronic combining form Referring to
time (Michaelis 1963).
allochronic adj. Referring to populations,
or species, that live, grow, or reproduce
during different seasons (Lincoln et al.
1985).
monochronic adj. Referring to a phe-
nomenon that happens only once (Lincoln
et al. 1985).
synchronic, contemporaneous, syn-
chronous adj. Referring to a phenom-
enon that occurs, or exists, at the same time
as another one, or ones (Lincoln et al.
1985).
¢ chronic-fatigue syndrome See syn-
drome: chronic-fatigue syndrome.
¢ chronistics See study of: chronistics.
¢ chronocline See cline: chronocline.
¢ chronometry See -metry: chronometry.
¢ chronospecies See ’species: chronospe-

cies.

¢ chronostratigraphy See study of: chro-
nostratigraphy.

¢ chrymosymphile See '-phile: chrymo-
symphile.

¢ CHS Sece enzyme: chalcone synthase.
¢ -cial combining form
altricial adj.

. In some animals: referring to a young
that is born in a very underdeveloped
state and requires significant parental
care for a substantial period following
its birth (Reingold 1963, 123; Wilson
1975, 578; Eisenberg 1981, 505); often
used especially for birds, sometimes
Humans.

2. In many kinds of birds, including passe-
rines: referring to young that hatch with

closed eyes and usually no feathers and
cannot walk and find their own food
(Immelmann and Beer 1989, 12).

3. Inmammals including rats, mice, Golden
Hamsters, cats, dogs, rabbits: referring
to young that are born with closed eyes
and ears and an inability to walk, main-
tain their body temperatures, and elimi-
nate wastes by themselves (McFarland
1987, 363).

¢f. -cial: precocial; neoteny; nestling: nidi-

colous nestling, nidifugous nestling

[New Latin altricialis < Latin altrix, -icis, a

nurse]

precocial, praecocial adj.

1. In some bird, fish, and mammal spe-
cies: referring to young that are able to
engage in a wide range of behavior
patterns, including locomotion, soon
after hatching or birth (Dewsbury 1978,
135).

2. Inmammals, including the Hare, Guinea
Pig, all herd ungulates (Cow, Deer,
Goats, Horses, Sheep, etc.): referring to
young that are born with open eyes and
ears and ability to walk, maintain their
body temperatures, and eliminate
wastes by themselves (McFarland 1987).

3. For example, in many anseriform- and
galliform-bird species: referring to young
that hatch with open eyes; an ability to
walk, swim, or both; and an ability or
inability to find their own food in forag-
ing areas (Immelmann and Beer 1989,
230).

4. For example, in Army Ants: referring to
a species whose workers participate in
colony treks and raids very soon after
becoming adults (Immelmann and Beer
1989, 230).

n. praecoces

¢f. -cial: altricial; nestling: nidicolous nest-

ling, nidiferous nestling; nidifugous; preco-

cious

» semiprecocial adj. In some bird spe-

cies, including gulls: referring to a young
that hatches with open eyes, down feath-
ering, and enough motor control to stand
and walk, but depends on its parent(s) for
food and warmth (Immelmann and Beer
1989, 203, 230).
scicada principle See principle: cicada
principle.
o-cide combining form
1. Killer or destroyer of (Michaelis 1963).
2. Murder, or killing, of (Michaelis 1963).
¢f. behavior: killing behavior; pesticide.
[Latin -cida, Killer < caedere, to Kkill]
filial ovicide See cannibalism: filial can-
nibalism.
fratricide See -cide: siblicide.
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infanticide 7.

1. In over 1300 animal species, including
some lizard, falconiform-bird, and so-
cial-insect species; many rodent spe-
cies; the Hanuman Langur, House Spar-
row, Human, Lion, Long-Billed Marsh
Wren, and White Stork: an individual’s
killing conspecific young which may, or
may not, be its own (Wilson 1975, 84;
Fox 1975 and other reviews in Jenssen
et al. 1989, 1054; Veiga 1990, 496).
Note: Some bumble-bee species prac-
tice infanticide by oophagy and ejection
of living larvae from their brood combs
(Free etal. 1969, Pomeroy 1979 in Fisher
and Pomeroy 1990, 801).

2. Ananimal’s behavior that makes a direct
and significant contribution to the im-
mediate death of an embryo, or newly
hatched or born, conspecific individual
(Hausfater and Hrdy 1984 in Wasser
1986, 624; Mock 1984 in Immelmann
and Beer 1989, 145).

syn. infant killing

¢f. cannibalism: cronism; effect: Bruce ef-

fect

Comments: Infanticide has been consid-

ered pathological, but in the last decade,

biologists have found it to be adaptive in

many animal species (Jenssen et al. 1989,

1054). Infanticide may also include any

deaths resulting from fetal resorption and

abortion as well as from nutritional neglect,
desertion, or abuse of immature offspring
that may be already weaned. The latter end
of this continuum is “deferred infanticide”
and is especially prevalent in Homo sapi-
ens. Some authors refer to young-killing
without their consumption as “infanticide”

as distinguished from “cannibalism,” q.v.

(Immelmann and Beer 1989, 65). Infanti-

cide by males is known only in a few bird,

several mammal, and one spider species

(Schneider and Lubin 1997, 305-300).

ovicide 7. For example, in the White-

Winged Chough: a bird’s tossing an egg

from the nest of another bird (Heinsohn

1991, 1097).

siblicide, sibicide 7. In many animal
species and probably many plant species:

a developmentally immature individual’s

killing its sibling (Bragg 1954 and Hamilton

1979 in Mock et al. 1990, 438; Immelmann

and Beer 1989, 113).

syn. Cainism [after the Biblical Cain who

slew his brother Abell, fratricide (Immel-

mann and Beer 1989, 113)

Comments: Siblicide is found in some ant,

fish, lacewing, and praying-mantid species;

the Black Eagle, Blue-Footed Booby, Cattle

Egret, Dalbergia sp. (tree), Domestic Pig,

Great Egret, Human, Kittiwake (bird), Prong-

horn Antelope and Spadefoot Toad (Bragg

1954 and Hamilton 1979 in Mock et al.

1990, 438; Immelmann and Beer 1989, 113;

Yoon 1996b, C4). In some species, siblicide

may lead to cannibalism (Mock et al. 1990,

438). Siblicide is a form of sibling rivalry in

many animals (Yoon 1996b, C1, C4). For

example, in the Cattle Egret, a mother often
lays three eggs and puts much more test-
osterone and other androgens into the first
two eggs compared to the third one. After
they hatch, the parents preferentially feed
those young compared to the young that
hatches from the third egg. The two older

young cow the youngest one, which is a

runt that survives when food is plentiful. In

Proghorns, embryos literally grow through

their siblings in the womb. In sharks, em-

bryos swim about and devour others in
uterio. Dalbergia trees produce seeds in
pods, which settle to the ground. The seed
in a pod that sprouts first makes an exo-
crine substance that annihilates other seeds

(its siblings) in its pod. In Humans, many

pregnancies that initiate with twin embryos

end with only one baby, and siblings often
fight after they are born.

» facultative siblicide 7. For example, in
some booby, eagle, and pelican species:
species-specific siblicide in which one
chick usually kills another chick (Kepler
1969, etc. in Mock et al. 1990, 441).

» obligate siblicide 7. For example, in
some egret species; the Blue-Footed Booby,
the Osprey: species-specific siblicide in
which one chick often does not kill an-
other chick although it fights with it
(Mock 1985, etc. in Mock et al. 1990, 441).

suicide .

1. A person’s intentionally killing himself
(Michaelis 1963).

2. An individual Pea Aphid’s displaying
behavior that increases its chance of
death (McAllister et al. 1990, 167).

¢ cin4 See transposable element: cin4.

¢ circadian mimicry See mimicry: ad-
justable mimicry: circadian mimicry.

¢ circadian rhythm See rhythm: circa-
dian rhythm.

¢ circalunadian rhythm See rhythm:
circalunadian rhythm.

¢ circamonthly rhythm See rhythm:
circamonthly rhythm.

¢ circannual rhythm See rhythm: circan-
nual rhythm.

¢ circasemiannual rhythm See rhythm:
circasemiannual rhythm.

¢ circular-networks hypothesis Sce
hypothesis: hypotheses of species richness:
circular-networks hypothesis.
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circular statistics

¢ circular statistics See study of: statis-
tics: circular statistics.
¢ circumcision 7.

1. A person’s cutting off all or part of a
prepuce, either as a religious rite or as a
prohylactic operation; the result of this
procedure (Michaelis 1963).

2. A person’s cutting off a person’s clitoris;
the result of this procedure (Michaelis
1963).
syn. female genital cutting (Dugger 1996, 1)

3. Spiritual purification (Michaelis 1963).

¢f. infibulation

Comments: In parts of Africa, it is an ancient

religious custom to circumcise a girl and

stitch her genital lips together (= infibula-

tion) to preserve her virginity (Dugger 1996,

1,9). This practice became a federal crime in

the U.S. in 1996. For Sierra Leoneans, genital

cutting is part of an elaborate, highly secret
initiation rite.

[from Old French circonciser < Latin cir-

cumcisus, past participle of circumcidere,

circum, round + caedere, to cut]

¢ circumneutrophile See !-phile: circum-
neutrophile.

¢ cis-9,10-octadecenoamide See mol-
ecule: ¢is-9,10-octadecenoamide.

¢ cistron See gene.

¢ citadel See *group: citadel.

¢ citric-acid cycle See biochemical path-
way: citric-acid cycle.

¢ clade n.

1. A delimitable monophyletic unit [coined
by Huxley 1957, 455].

2. A separate evolving line of organisms
(Wilson 1975, 26).

3. A species, or species set, that represents
a distinct branch in a phylogenetic tree,
or cladogram (Wilson 1975, 580).

4. A monophyletic group of taxa that share
a closer common ancestry with one an-
other than with members of any other
clade (Lincoln et al. 1985).

¢f. grade (evolutionary); -gram: cladogram

¢ cladism See study of: systematics: cladis-
tic systematics.
¢ cladistic adj. Referring to a clade or
holophyletic group (Lincoln et al. 1985).
stratocladistic adj. Referring to phylo-
genetic relationships inferred from
weighted derived similarities between fos-
sil taxa and selected stratigraphic data not
contradicted by morphological analysis
(Lincoln et al. 1985).
¢ cladistic affinity See affinity: cladistic
affinity.
¢ cladistic method See study of: system-
atics: cladistic systematics.
¢ cladistics See study of: systematics: cla-
distic systematics.

¢ clado-, klado prefix Branch, offshoot,
stem, twig (Brown 1956; Lincoln et al. 1985).

¢ cladogenesis See -genesis: cladogenesis.

¢ cladogram See -gram: cladogram.

¢ clamping reflex See reflex: grasp reflex.

e clan See *group: '*clan.

¢ clan-specific odor See odor: clan-spe-
cific odor.

¢ clandestine adj.

1. Referring to evolutionary changes not
evident in an organism’s adult stage (Lin-
coln et al. 1985).

2. Referring to adult characters of a descen-
dant species derived from embryonic
characters of an ancestral species (Lin-
coln et al. 1985).

¢ clasp reflex See reflex: grasp reflex.

¢ clasping hold See amplexus.

sclass A to class E levels of social
organization See social organization.

¢ classicscientist See scientist: classic sci-
entist.

¢ classical animal psychology Seestudy
of: psychology: behaviorism.

¢+ classical Batesian mimicry See mim-
icry: Batesian mimicry: classical Batesian
mimicry.

¢ classical conditioning See learning:
conditioning.

¢+ classical ethology See study of: *ethol-
ogy: classical ethology.

¢ classical fitness See fitness (def. 2, 4);
fitness: genetic fitness.

¢+ classical gene-chromosome theory
See Stheory: classical gene-chromosome
theory.

¢ classical genetics See study of: genet-
ics: Mendelian genetics.

¢ classical imprinting See learning: im-
printing: classical imprinting.

¢ classical individual fitness See fitness
(def. 2).

¢ classical lek See lek: classical lek.

¢+ classical model of human rationality
See ‘model: classical model of human ratio-
nality.

¢ classical molecular evolution Sece
study of: evolution: classical molecular evo-
lution.

¢+ classical personal fitness Sce fitness

(def. 4).

+ classical populationgenetics See study
of: genetics: classical population genetics.

¢ classical theory See ‘theory: neutral
theory.

¢+ classification #.

1. The process used by systematists for
assembling populations and taxa into
groups and these, in turn, into even larger
groups, using a large number of charac-
ters (Mayr 1982, 147).
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syn. taxonomy, systematics (Michaelis
1963)
2. The taxonomic scheme that results from
classification (def. 1).
¢f. 'identification
¢ classification of behavior . A hier-
archical determination of kinds of behav-
ior, e.g., Scott’s (1950) classification and
Delgado and Delgado’s (1962) classifica-
tion.
Comment: See other areas of this book for
definitions of kinds of behaviors, especially
under “behavior.”

DELGADO AND DELGADO’s (1962)
BEHAVIOR CLASSIFICATION"

I. simple behavior units
A. individual
1. static or postural units
2. dynamic or gestural units
a. localized
b. generalized
B. social
1. static
2. dynamic
II. complex behavioral units
A. simultaneous
B. sequential
C. syntactic
D. roles
1. active
2. passive

* Lehner (1979, 64—66)

LEHNER’S BEHAVIOR CLASSIFICATION"

behavior type
behavior pattern of a type
behavioral act(s), or act(s), in a pattern
component parts of an act

1 Lehner (1979, 65-66)

¢ claustral colony founding 7. In
queens of ants and other social hymenopter-
ans, royal pairs in termites: an individual’s
sealing itself off in a cell and rearing the first
generation of workers on nutrients ob-
tained mostly or entirely from its own
storage tissues, including fat bodies and
histolyzed wing muscles (Wilson 1975, 422,
580).

¢ claustrophobia See phobia (table).

¢ claw-waving mode See display: claw-
waving mode.

+ “clayaggregation” See organized struc-
ture: “clay aggregation.”

¢ cleaner #n. An animal, often a mutualist,
that removes particular things from bodies
of hosts; e.g., over 40 decapod-crustacean
species; about 40 fish species that remove
and eat bacteria, ectoparasites, diseased
and damaged tissue, or excess food par-
ticles from fish and other marine animals
(Wickler 1968, 157; Immelmann and Beer
1989, 46); many bird species that pick
parasites off skin of large mammals or
reptiles (crocodiles, tortoises, iguanas); a
mite that cleans a beetle species; a rotifer
that cleans a water flea (Immelmann and
Beer 1989, 46).

¢ cleaner-fish dance See dance: cleaner-
fish dance.

¢ cleaner mimicry See mimicry: cleaner
mimicry.

¢ cleaning appetence swimming Sce
dance: cleaner-fish dance.

¢ cleaning customer 7. Ananimal cleaned
by a cleaner, q.v. (Wickler, 157).

¢ cleaning drive See drive: cleaning
drive.

¢ cleaning-invitation posture See pos-
ture: cleaning-invitation posture.

¢ cleaning station 7. The home base of a
cleaner fish (Heymer 1977, 136).

¢ cleaning symbiosis See symbiosis:
cleaning symbiosis.

¢ cleaver See tool: cleaver.

¢ cleistogamy #. In some jewelweed, vio-
let species; some pansy cultivars; many
other taxa: a plant’s having small, closed,
self-fertilizing flowers, usually in addition to
its regular flowers (Michaelis 1963).
Comment: Cleistogamous flowers are usually
on or near the ground (Lawrence 1951, 744).
adj. cleistogamous
[Greek cleistos, closed < kleinein, to close]

¢ cleithrophobia See phobia (table).

¢ clenched-teethyawning Seeyawning:
clenched-teeth yawning.

¢ cleptobiosis See -biosis: cleptobiosis;
parasitism: cleptoparasitism.

¢ cleptoparasitism, kleptoparasi-
tism See parasitism: cleptoparasitism.

¢ clesiophobia See phobia (table).

o cliff, clift See habitat: cliff.

¢ climatic climax See *community: cli-
max: climatic climax.

+ climatic hypothesis of human emer-
gence See hypothesis: climatic hypoth-
esis of human emergence.

¢ climatic race See 'race: climatic race.

¢ climatic rule See rule: ecogeographical
rule.

¢ climatic selection Sece selection (table).

¢ climatology See study of: climatology.

¢ climax species See *species: climax spe-
cies.
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cline

s cline n.

1. A gradient of gene-frequency change,
phenotypic-frequency change, or both,
in a population from one part of its
geographic range to another; e.g., many
mammal species show clines of increas-
ing size toward the colder portions of
their ranges (Wilson 1975, 580; King and
Stansfield 1985).

2. “Continuous variation on the expression
of a character through a series of contigu-
ous populations” (Lincoln et al. 1985).

syn. geographic-character gradient

adj. clinal

[Greek klinein, to slope, bendl]

chronocline 7. A cline through an ex-

tended geological period (Lincoln et al.

1985).

coenocline 7. A sequence of communi-

ties distributed along an environmental

gradient (Lincoln et al. 1985).

ecocline 7.

1. A more or less continuous trait variation
in a sequence of populations distributed
along an ecological gradient, with each
population exhibiting local adaptation
to its particular part of the gradient; a
gradient of ecotypes (Lincoln etal. 1985).

2. Community-structure differences result-
ing from changes in slope aspect around
amountain or ridge (Lincoln et al. 1985).

ethocline 7. A graded series in the ex-

pression of a particular behavioral trait
within a group of related species (Lincoln
etal. 1985) “interpreted to represent stages

in an evolutionary trend” (Wilson 1975,

347, 584); e.g., in Peromyscus mouse nest-

ing behavior and possibly in garter-snake

feeding preferences to chemical cues

(Brown 1975, 18).

geocline .

1. A graded sequence of morphological
variation through a series of popula-
tions, resulting from spatial, or topo-
graphical, separation (Lincoln etal. 1985).

2. A cline resulting from hybridization
between adjacent, but genetically dis-
tinct, populations (Lincoln et al. 1985).

halocline .

1. A discontinuity in salinity (Lincoln et al.
1985).

2. A zone with a marked salinity gradient
(Lincoln et al. 1985).

hybrid cline See cline: nothocline.

morphocline, morphological trans-

formation series 7. “A graded series of
character states of a homologous charac-

ter” (Lincoln et al. 1985).

nothocline 7. A graded series of charac-

ters, or forms, produced by hybridization.

syn. hybrid cline

ontocline 7. An organism’s gradation of
phenotypic characters during its ontogenic
development (Lincoln et al. 1985).
phenocline 7. A graded series of pheno-
type frequencies within a species’ geo-
graphical range (Lincoln et al. 1985).
ratio cline #. In polymorphic species: a
cline in which successive populations show
progressive change in relative frequency of
morphs (Lincoln et al. 1985).
sociocline 7. A graded series of social
organization among related species that is
interpreted to represent stages in an evolu-
tionary trend (Lincoln et al. 1985).
topocline 7. A graded series of forms
that occur through the geographical range
of a taxon, but not necessarily correlated
with an ecological gradient (Lincoln et al.
1985).
¢ clinging young . For example, in Bats,
Koalas, Primates, Sloths: an offspring that
holds firmly to its mother during its first days
to weeks postpartum; this offspring is com-
parable to precocial young in its sensory
capacities and to altricial young in its motil-
ity (Immelmann and Beer 1989, 47).
¢f. reflex: grasp reflex; transport of young
¢ clinical psychology See study of: psy-
chology: clinical psychology.
¢ clinodeme See deme: clinodeme.
¢ clinology See study of: clinology.
¢ clinotaxis See taxis: clinotaxis.
¢ clique 7. “A set of species with the prop-
erty that every pair in the set has some food
source in common” (Yodzis 1982 in Hawkins
and MacMahon 1989, 434).
¢f. guild
¢ clisere See succession: clisere.
¢ clithrohobia See phobia (table).
¢ clitochore See -chore: clitochore.
¢ cloaca, cloacal gland See gland: cloa-
cal gland.
¢ cloacal kiss See kiss: cloacal kiss.
¢ clock 7. An instrument used for measur-
ing and indicating time (Michaelis 1963).
biological clock 7.In many animal spe-
cies: an animal’s internal physiological
mechanism that measures time or main-
tains endogenous rhythms (Lincoln et al.
1985; Kolata 1985, 929; Immelmann and
Beer 1989, 155).
syn.endogenous clock, escapement clock,
internal chronometer, internal clock, physi-
ological clock, rhythm, time sense
(McFarland 1985, 290; Immelmann and
Beer 1989, 155)
¢f. thythm
Comments: Animals have different means
of regulating their master biological clocks
(Blakeslee 1998, A1, A2). Fruit flies have
timekeeping genes that are active in their
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bristles, legs, and wings. Horseshoe crabs

have clock sensors on their tails, and

swallows have them just inside their skulls.

The suprachiasmatic nucleus of a human

brain might possess a master clock. Hu-

mans have light-sensitive cells on their
legs and possibly elsewhere in their skin
that affect their biological rhythms. Hemo-
globin in these cells might transmit day-
length information to a person’s brain by
carrying nitric oxide, a neurotransmitter.
Hemoglobin in human eyes, not particular
light-sensitive cells, might function in set-
ting biological clocks. Chlorophyll regu-
lates plant circadian rhythms.
molecular clock, molecular-clock
model of evolution, molecular evo-
lutionary clock See hypothesis: mo-
lecular-clock hypothesis.
¢ clone, clon 7.

1. “A population of individuals all derived
asexually from the same single parent”
(Wilson 1975, 581).

2. “A set of organisms all of whose cells are
members of the same clone;” e.g., a pair
of identical twins are members of the
same clone (Dawkins 1982, 285).

3. In cell biology, “a set of genetically iden-
tical cells, all derived from the same
ancestral cell;” e.g., a human body is a
gigantic clone of some 10" cells (Dawkins
1982, 285).

4. A group of bionts that are identical by
descent for every allele at every locus
(Bell 1982, 504).

¢f. genet, ortet, ramet

Comments: Hans Spemann proposed verte-

brate cloning in 1938; John Gurdon cloned

frogs that lived to the tadpole stage in 1970;

Steen Willadsen cloned a sheep from imma-

ture sheep embryo cells in 1984; Neal First

cloned calves from embryos that had at
least 120 cells; and Tan Wilmut produced
the first mammal clone, a sheep, from an

adult mammal cell in 1996 (Kolata 1997, 1;

Specter and Kolata 1997, Al, A20-A23).

This sheep grew from a sheep egg from

which Wilmut removed the DNA, which he

replaced with DNA from a sheep mammary
cell.

[Greek kion, sprout, twig]

euclone 7. A group of conspecific organ-

isms that is comprised of genotypically
identical modular units (ramets), each of
which can follow an independent exist-
ence if separated from its parental organ-
ism (given as adjective “euclonal” in Lin-
coln et al. 1985).

hemiclone 7. “A lineage of hybrido-ge-
netic animals with a common maternal
haploid genome” (Bell 1982, 507).

paraclone 7. A group of conspecific or-
ganisms that is comprised of genotypically
identical modular units, each of which can-
not follow an independent existence if sepa-
rated from its parental organism (given as
adjective “paraclonal” in Lincoln et al. 1985).

pseudoclone 7. A group of conspecific
organisms that is comprised of nongeno-
typically identical modular units that are so
closely related and coordinated that they
canbe regarded as ecologically and function-
ally equivalent to a clone (given as adjective
“pseudoclonal” in Lincoln et al. 1985).

¢ cloning n.

1. Anorganism’s reproducing by producing
a clone, q.v.

2. Aperson’s reproducing an organism or its
gene(s) by causing the organism to clone
or the gene to multiply.

genecloning 7. A person’s multiplying a

gene(s) with the use of DNA technology
(Campbell et al. 1999, 365).
¢ cloning vector See vector: cloning vec-
tor.
¢ clonodeme See deme: clonodeme.
¢ closed behavioral program See pro-
gram: behavioral program: closed behav-
ioral program.
¢ closed community See 2community:
closed community.

+ closed genetic program See program:
genetic program: closed genetic program.
¢ closed group See Zsociety: closed soci-

ety.

¢ closed population See 'population:
closed population.

¢ closed society See 2society: closed soci-
ety.

¢ cloud See *group: cloud.

¢ clowder See group: clowder.

¢ clump See *group: clump.

¢ clumpeddistribution See distribution:
clumped distribution.

¢ clusium See 2community: clusium.

¢ CLUSTAL W See program: CRUSTAL W.

¢ cluster See *group: cluster.

¢ clutch See *group: clutch.

¢ clutter See *group: clutter.

¢ cM See genetic map (comments).

¢ C/N-continuous-flow-isotope-ratio
mass spectrometer (CFIRMS) See
instrument: C/N-continuous-flow-isotope-
ratio mass spectrometer.

¢ co-accretion hypothesis See hypoth-
esis: Moon-origin hypotheses: co-accretion
hypothesis.

¢ coacervate See organized structure: coac-
ervate.

+ coaction-effected social facilitation

See *facilitation: social facilitation: coaction-

effected social facilitation.
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coadaptation, coadaption

+ coadaptation, coadaption Sce *adap-
tation: 'evolutionary adaptation: coadapta-
tion.

¢ coarse-grained environment Seeen-
vironment: coarse-grained environment.

¢ coarse-grained resource Sce resource:
coarse-grained resource.

¢ coarse-grained species See Zspecies:
coarse-grained species.

¢ coarse-grained variation See variation:
coarse-grained variation.

¢ coarse-particulate-organic matter
(CPOM) See particulate-organic matter:
coarse-particulate-organic matter.

¢ coast See habitat: coast.

¢ cob See animal names: cob.

¢ Cochran’s approximate-¢ test See
statistical test: multiple-comparisons test:
planned-multiple-comparisons procedure:
Cochran’s approximate-f test.

¢ cocoon 7.

1. For example, in Ants, nymphal reproduc-
tive termites, and some moth, skipper-
butterfly, sphecid-wasp species: the en-
casement, often of silk, made by a larva
in which it pupates (Oxford English Dic-
tionary 1972, entries from 1699; Wilson
1975, 139).

2. The protective envelope for an animal’s
eggs, larvae, or pupae (Oxford English
Dictionary 1972, entries from 1699; Im-
melmann and Beer 1989, 47).

Note: Animals including bagworm moths,
earthworms, and spiders lay their eggs in
cocoons (Barnes 1974, 298).

3. In Mudfish: a clay cell made of an indi-
vidual fish (Wood 1883 in Oxford English
Dictionary 1972).

[French cocon < coque, shelll

¢ code 7. The complete set of possible sig-
nals and contexts in a communicatory situ-
ation (Dewsbury 1978, 99).
¢f. system: communication system.

¢ codemic adj. Referring to organisms that
belong to the same deme (Lincoln etal. 1985).

¢ codominance See dominance: codomi-
nance.

¢ codon 7. A sequence of three nucleotides
(= a triplet) on DNA or RNA that specifies
either a particular amino acid sequence or
the end of a functional unit (i.e., allele)
(Wittenberger 1981, 613; Dawkins 1982, 285).

¢ codon bias 7. The nonuniform distribu-
tion of codon usages; e.g., the phenomenon
that an organism frequently uses a particular
codon, rather than its alternative, to specify

a given amino acid (Air et al. 1976 in Rieger

et al. 199D).

¢ coefficient n.

1. Statistically, a constant (Lincoln et al.
1985).

2. Statistically, a dimensionless description
of a distribution or data set (Lincoln et al.
1985).

CC See coefficient: coefficient of commu-

nity.

coefficient of community (CC) n. A

coefficient that indicates the degree of simi-

larity of two communities based on the
number of species that they have in common

(Mueller-Dombois and Ellenberg 1974 in

Dubey 1995, 33; Krebes 1985, 447-448); CC

= 2¢/(a + b), where a = the number of taxa

in community 1, b = the number of taxa in
community 2, and ¢ = the number of taxa
both communities have in common.

syn. index of similarity (Krebs 1985, 447—

448)

Comments: The coefficient of community

ranges from 0 to 1.0, indicating no similarity

to complete similarity (Krebs 1985, 448).

coefficient of consanguinity See co-

efficient: coefficient of relatedness.
coefficient of genetic determination

See heritability.

coefficientofinbreeding(F, f) n.“The

probability that both alleles on one locus in

a given individual are identical by virtue of

identical descent” (Wright 1948 in Wilson

1975, 730).

syn. inbreeding coefficient

Comment: “Any value of f above zero

implies that the individual is inbred to

some degree, in the sense that both of its
parents share an ancestor in the relatively

recent past” (Wright 1948 in Wilson 1975,

73).

coefficient of kinship See coefficient:

coefficient of consanguinity.

coefficient of relatedness () .

1. The probability that two individuals
share an allele that is identical due to
common descent (Wright 1922 in Keane
1990, 265).

2. “The fraction of genes in two individuals
that are identical by descent, averaged
over all loci” (Wright 1948; Hamilton
1963, 1964, 9; Wilson 1975, 74, 581).

3. The conditional probability that a sec-
ond individual has a given gene if a
related individual is known to have the
gene (Trivers and Hare 19706).

4. Coefticient of consanguinity (£, f): “The
probability that a pair of alleles drawn at
random from the same locus in two
individuals will be autozygous;” Iand J
refer to the individuals that are being
compared (Wilson 1975, 73, 581).

syn. coefficient of kinship, coefficient of

parentage, degree of relationship, panmic-

tic index, Wright's inbreeding coefficient

cfr
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panmictic index See coefficient: coeffi-
cient of relatedness.
regression coefficient 7. In statistics,
the rate of change of a dependent random
variable with regard to one or more inde-
pendent variables; e.g., bin the regression
equation y = a + bx (Sokal and Rohlf 1969,
408).
relative-crowding coefficient (RCC)
n. A measure of the aggression of one plant
species towards another, derived from the
results of a replacement-series experiment
(Lincoln et al. 1985).
selection coefficient(s) 7. In popula-
tion genetics, a measure of natural-selec-
tion intensity, calculated as the propor-
tional reduction in gametic contribution of
one genotype compared with that of a
standard one; 0 <s<1 (Futuyma 1986, 152).
syn. coefficient of selection.
Wright’s inbreeding coefficient See
coefficient: coefficient of relatedness.
¢ coelom [SEE lim] 7. An animal body cav-
ity that is between the body wall and viscera
and lined with mesoderm; contrasted with
pseudocoelom (Michaelis 1963).
syn. celom, coelome (SEE lome)
Comments: Coelomate phyla include Ar-
thropoda, Echinodermata, and Chordata.
[Greek koiloma, cavity < koilos, hollow]
pseudocoelom [sue doe SEE lim] 7. An
animal body cavity that is between the
body wall and viscera and partly lined with
mesoderm; contrasted with coelom.
syn. pseudocelom, pseudocoelome
Comment: Aschelminthes and related phyla
are pseudocoelomates.
¢ coeno-, ceno-, koino- combining form
Sharing, in common (Lincoln et al. 1985).
¢f. 'community: phytocoenosis
[Greek koinos, common]
+ coenobiology See study of: biocoenology.
¢ coenocline See cline: coenocline.
¢ coenogamodeme Sce deme: coenoga-
modeme.
¢ coenogenesis See -genesis: coenogenesis.
¢ coenogenous See -genous: coenoge-
nous.
¢ coenomonoecism  See -oecism: coeno-
monoecism.
¢ -CcO€eNnosis
¢f. *group
necrocoenosis, liptocoenosis 7.“An
assemblage of dead organisms” (Lincoln et
al. 1985).
phytocoenosis 7. “The total plant life of
a given habitat or community” (Lincoln et
al. 1985).
¢f. 'community: phytocoenosis; flora
psephonecrocoenosis 7. A necrocoeno-
sis of dwarf individuals (Lincoln et al. 1985).

¢ coenosium  See *‘community: coenosium.

¢ coenospecies See *species: coenospecies.

¢ coenotrope See behavior: coenotrope.
¢ coevolution See %evolution: coevolution.

¢ cognition 7.

1. A person’s action, or faculty, of knowing
taken in its broad sense, including sensa-
tion, perception, conception, etc.; distin-
guished from feeling and volition; more
specifically, one’s recognizing an object
in perception proper (Oxford English
Dictionary 1972, entries from 1651).

2. A hypothetical stimulus-stimulus associa-
tion, or perceptual organization, postu-
lated to account for expectancies
(Verplanck 1957).

Note: Cognition is not yet possible to
define in other than intuitive terminology,
except for trivial cases (Verplanck 1957).

3. “All of the various modes and aspects of
knowing, including perceiving, recogniz-
ing, remembering, imagining, conceptual-
izing, judging, and reasoning,” potentially
including “all inner mediating systems
whereby an organism processes stimulus
information and construes, represents,
organizes, interprets, and responds to
ongoing events” (Storz 1973, 49).

Note: In Humans, this includes thought
processes involving imagery, language,
and symbols (Storz 1973, 49).

4. In Humans: a state that modulates the
expression of emotions (Hinde 1985, 987).
Note: 1t is often useful to consider a
continuing cognitive-emotion interaction
when studying cognition and emotion
(Hinde 1985, 987).

5. Animal mental processes that cannot be
observed directly but for which there is
scientific evidence (McFarland 1985, 345).
Note: Cognition may involve an animal’s
having a mental image of a “goal” to be
achieved (McFarland 1985, 3506).

6. Animal “brain processes through which
an organism acquires information about
its environment” (Zayan and Duncan
1987 in Dawkins 1988, 316).

7. A general psychological term fora person’s
mental functioning including perception,
memory, and thinking; a person’s knowl-
edge of local geography, awareness of
self, learning, judgment, and use of lan-
guage (Immelmann and Beer 1989, 48).
¢f. awareness, cognitive map

[Latin cognitio, -onis, knowledge < cognos-

cere, to know < co- together + (g)noscere, to

know]

visuospatial-construction cognition

n. A person’s ability to take a whole apart

mentally and to reconstruct it from its parts

(Blakeslee 1996, C3).
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¢f. syndrome: Williams syndrome
Comment: This process appears to take
place in the parietal lobes of the back of a
person’s brain (Blakeslee 1996, C3).
¢ cognitive adj. Referring to imparting ob-
jective information unrelated to emotion

(Sebeok 1962 in Wilson 1975, 217).

Comment: This is one of Sebeok’s six basic

functions of communication. The other ba-

sic functions are conative, emotive, metacom-

municative, phatic, and poetic (Sebeok 1962

in Wilson 1975, 217).

¢ cognitive-developmental concept

See developmental-genetic conception of

ethical behavior.

+ cognitive ethology See study of: *ethol-
ogy: cognitive ethology.
¢ cognitive map .

1. An elaboration of a cognition (Verplanck
1957).

2. In more derived vertebrates, possibly in
Honey Bees: an ordered mental “map”
that tells an animal how to interpret cues
that occurina particular sequence (Gould
1982, 263; Gould and Gould 1988, 108
109).

3. Ananimal’s internal representation of the
layout of an area in its environment
(Immelmann and Beer 1989, 48).

syn. landmark-based mental map (Gould

1986 in Dyer 1991, 239), mental map (Dyer

1991, 239)

Comment: Dyer’s (1991) study does not

support the existence of cognitive maps in

Honey Bees reported by Gould and Towne

(1987).

+ cognitive psychology See study of: psy-
chology: cognitive psychology.
+ cohesion species concept See *spe-

cies (def. 32).

¢ coition, coitus See copulation.
¢ coitus interruptus n.Anindividual act
of onanism, g.v., with regard to intercourse

(Storz 1973, 183).

¢ cold-blooded animal See -therm: poiki-
lotherm.
¢ -cole combining form Inhabitant of, in,
or on (Lincoln et al. 1985).
adj. -colous
¢f. -phile, -zoite
agaricole 7. An organism that lives on
mushrooms and toadstools (e.g., some
springtails [arthropods]) (Lincoln et al. 1985).

aigicole 7. An organism that lives on
beaches (e.g., a tiger-beetle species) (Lin-
coln et al. 1985).

algicole 7. An organism that lives on algae
(e.g., a periwinkle) (Lincoln et al. 1985).

alsocole 7. An organism that lives in
woody groves (e.g., the Piliated Wood-
pecker) (Lincoln et al. 1985).

¢f. -cole: arboricole, hylacole, nemoricole,
silvicole; -phile: acrodendrophile, aiphyllo-
phile, dendrophile, halorgadophile,
hylodophile, orgadophile

amanthicole 7. An organism that lives
on sandy plains (e.g., the Pronghorn) (Lin-
coln et al. 1985).

¢f. -cole: aigicole, ammocole, amnicole,
arenicole, thinicole; '-phile: aigialophile,
amathophile, ammochtophile, ammophile,
anemophile, cheradophile, enaulophile,
psamathophile, psammophile, syrtidophile,
thinophile

ammocole 7. An organism that lives on
or in sand (e.g., the Slash Pine) (Lincoln et
al. 1985).

¢f. -cole: aigicole, amanthicole, amnicole,
arenicole, thinicole; '- phile: aigialophile,
amathophile, ammochtophile, ammophile,
anemophile, cheradophile, enaulophile,
psamathophile, psammophile, syrtidophile,
thinophile

amnicole 7. An organism that lives on
sandy river banks (e.g., a digger-wasp
species) (Lincoln et al. 1985).

¢f. psammon

ancocole 7. An organism that lives in
canyons (e.g.,a hummingbird species) (Lin-
coln et al. 1985).

¢f. -phile: ancophile

aphidicole 7. An organism that lives
among aphid aggregations (e.g., a larva of
a syrphid-fly species) (Lincoln et al. 1985).

aquaticole 7. An organism that lives in
water or aquatic vegetation (e.g., the Sun-
fish) (Lincoln et al. 1985).

arboricole, dendricole, dendrophile
n. An organism that lives in trees or large
woody shrubs (e.g., the Orangutan) (Lin-
coln et al. 1985).

¢f. -cole: alsocole, arboricole, arbusticole,
fruticole, hylacole, nemoricole, silvicole,
thamnocole; '-phile: acrodendrophile,
aiphyllophile, dendrophile, halorgadophile,
hylodophile, orgadophile

arbusticole 7. An organism that lives on
scattered shrubs and shrub-like perennial
herbs (e.g., a grasshopper species) (Lincoln
et al. 1985).

¢f. -cole: arboricole, fruticole, hylacole,
thamnocole

arenicole, psammobiont, sabulicole
n. An organism that lives in sand (e.g., the
Coquina Clam, the grass Elymus arenicola, the
wasp Sphex sabulosa) (Lincoln et al. 1985).
¢f. -cole: aigicole, amanthicole, ammocole,
amnicole, thinicole; '- phile: aigialophile,
amathophile, ammochtophile, ammophile,
anemophile, cheradophile, enaulophile,
psamathophile, psammophile, syrtidophile,
thinophile
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argillicole 7. An organism that lives
on or in clay (e.g., the evening primrose
Oenothera argillicola) (Lincoln et al.
1985).
¢f. '-phile: argillophile, pelophile, phello-
phile, spiladophile

branchicole 7. An organism thatlives on
gills of fish or other aquatic animals (e.g., a
parasitic-crustacean species) (Lincoln et al.
1985).

broticole 7. An organism that lives in
close proximity to Humans, in houses or
other buildings (e.g., the American Cock-
roach) (Lincoln et al. 1985).

bryocole 7. An organism that lives on or
in moss (e.g., a tardigrade species) (Lincoln
et al. 1985).
¢f. -cole: muscicole, sphagnicole; '-phile:
bryophile, sphagnophile

cadavericole 7. An organism that feeds
on dead bodies or carrion (e.g., the beetle
Dermestes cadaverinus) (Lincoln etal. 1985).
¢f. saprobe

caespiticole 7. An organism that lives in
grassy turf or pastures (e.g., the Broadleaf
Plantain) (Lincoln et al. 1985).
¢f. -cole: nomocole; -phile: nomophile

calcicole, calcipete, calciphyte,
gypsophyte 7. A plant that grows in
soils rich in calcium salts (Lincoln et al.
1985).
¢f. calcifuge; -cole: gelicole, geocole,
halicole, humicole, pergelicole, perhalicole,
silicole, terricole; '-phile: agrophile,
geophile, gypsophile, nitrophile

calcosaxicole 7. An organism that lives
in rocky limestone areas (e.g., a fern spe-
cies) (Lincoln et al. 1985).
¢f.-cole: petrimadicole, petrocole, rupicole;
!-phile: actophile, calicophile, chasmophile,
lithophile, petrochthophile, petrodophile,
petrophile, phellophile

carbonicole 7. An organism that lives on
burnt, or scorched, substrates (e.g., Fireweed)
(Lincoln et al. 1985).

caulicole 7. An organism that lives on
plant stems (e.g., some aphid species)
(Lincoln et al. 1985).
¢f. -cole: culmicole, folicaulicole

cavernicole 7. An organism that lives in
subterranean cave or passages (e.g., a sala-
mander species) (Lincoln et al. 1985).
¢f. -cole: stygobie; -phile: troglophile

cespiticole See -cole: caespiticole.

corticole 7. An organism that lives on
bark (e.g., a lichen species) (Lincoln et al.
1985).

crenicole n. An organism that lives in
springs or in brook water fed from a spring
(e.g., a dragonfly species) (Lincoln et al.
1985).

culmicole 7. An organism that lives on
grass stems (e.g., a planthopper species)
(Lincoln et al. 1985).
¢f. -cole: caulicole, folicaulicole

dendricole See -cole: arboricole.

deserticole 7. An organism that lives on
open ground in an arid, or desert, region
(e.g., a cactus species) (Lincoln et al. 1985).
¢f. -cole: siccocole, xerocole; '-phile:
chersophile, hydrophile, hylodophile,
lochnodophile, subxerophile, syrtidophile,
xerohylophile, xerophile

domicole 7. An organism that lives in a
tube, nest, or other domicile (e.g., a poly-
chaete-worm species) (Lincoln et al. 1985).
¢f. cole: tubicole

epicole, epibiont 7. An organism that
lives attached to the surface of its organism
“host” without benefit, or detriment, to its
host (e.g., a bromeliad species) (Lincoln et
al. 1985).

fimbricole 7. An organism that grows in
or on dung (e.g., a dung-beetle species)
(Lincoln et al. 1985).

fimicole, meridicole 7. An organism
that lives in or on dung (e.g., the Dung Fly)
(Lincoln et al. 1985).
¢f. -zoite: coprozoite

folicaulicole 7. An organism that lives
attached to leaves and stems (e.g., a scale-
insect species) (Lincoln et al. 1985).
¢f. -cole: folicole, forbicole

folicole 7. An organism that lives on leaves
(e.g., the Poison-Ivy Sawfly) (Lincoln et al.
1985).
¢f. -cole: folicaulicole, forbicole; hypo-
phyllus

forbicole, herbicole 7. An organism
that lives on broad-leaved plants (e.g., the
Eastern Tent Caterpillar) (Lincoln et al.
1985).
¢f. -cole: folicaulicole, folicole

fructicole 7. An organism that lives on or
in fruits (e.g., the Mediterranean Fruit Fly)
(Lincoln et al. 1985).
¢f. -cole: arboricole, arbusticole, hylacole,
thamnocole

fruticole 7. An organism that lives on, or
grows on, shrubs (e.g., a mistletoe species)
(Lincoln et al. 1985).

fungicol 7. An organism that lives in or
on fungi(e.g., the Handsome Fungus Beetle)
(Lincoln et al. 1985).

gallicole 7. An organism that lives in galls
(e.g., a mite species) (Lincoln et al. 1985).

gelicole 7. Anorganism thatlivesin geloid
soils having a crystalloid content between
0.2 and 0.5 parts per thousand (Lincoln et
al. 1985).
¢f. calcifuge; -cole: calcicole, geocole,
halicole, humicole, pergelicole, perhalicole,
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silicole, terricole; '-phile: agrophile,

geophile, gypsophile, nitrophile

geocole 7. An organism that lives in soil
for part of its life cycle (e.g., a 17-year

cicada) (Lincoln et al. 1985).

¢f. calcifuge; -cole: calcicole, gelicole,

halicole, humicole, pergelicole, perhalicole,

silicole, terricole; '-phile: agrophile,
geophile, gypsophile, nitrophile
graminicole 7.

1. An animal that spends most of its life in
a grassy habitat (Lincoln et al. 1985).

2. Anorganism that grows on grasses (e.g.,
a grasshopper or the dodder, a parasitic
plant) (Lincoln et al. 1985).

syn. chorotobiont

halicole .

1. An organism that lives in haloid soils
having a crystalloid content between
0.5 and 2 parts per thousand (Lincoln et
al. 1985).

2. An organism that lives in a habitat with
a high salt content (e.g., Red Man-
grove or Aster halophilus) (Lincoln et
al. 1985).

¢f. calcifuge; -cole: calcicole, gelicole,

geocole, humicole, pergelicole, perhalicole,

silicole, terricole; '-phile: agrophile,

geophile, gypsophile, nitrophile
herbicole See -cole: forbicole.
humicole 7. An organism that lives on,

orin, soil (e.g., the Arctic Rockcress, Arabis

bumifusa) (Lincoln et al. 1985).

¢f. calcifuge; -cole: calcicole, gelicole,

geocole, halicole, pergelicole, perhalicole,

silicole, terricole; '-phile: agrophile,
geophile, gypsophile, nitrophile

hydrocole 7. An organism that lives in
an aquatic habitat (e.g., the beaver) (Lin-

coln et al. 1985).

hygrocole 7. An organism that lives in a
moist, or damp, habitat (e.g., a slime-mold

species) (Lincoln et al. 1985).

hylacole, hylocole 7. An organism that
lives among trees or in woodland under-
story shrubs or forest (e.g., the Gibbon,

Hylobates agilis, and the Veery bird,

Hpylocichla fuscescens) (Lincoln etal. 1985).

¢f. -cole: alsocole, arboricole, arbusticole,

fruticole, hylacole, nemoricole, silvicole,
thamnocole; '-phile: acrodendrophile,
aiphyllophile, dendrophile, halorgadophile,
hylodophile, orgadophile

lapidocole, saxicole, saxitile 7. An
organism that lives under, or among, stones

(e.g., the lichen Parmelia saxatilis or the

Pavement Ant) (Lincoln et al. 1985).

¢f. hypolictic; *-phile: petrochthophile

latebricole 7. An organism that lives in
holes (e.g., the Gopher Tortoise) (Lincoln et

al. 1985).

leimocole,leimicole 7. Anorganism that
lives in moist grassland or meadowland
(e.g., False Hellebore) (Lincoln et al. 1985).
¢f. -cole: poocole, pratinicole; '-phile:
coryphile, helolochmophile, poophile,
telmatophile

lichenicole n. An organism that lives in,
or on, a lichen (e.g., a bagworm species)
(Lincoln et al. 1985).

¢f. -phile: lichenophile

lignicole 7. An organism that lives on or
inwood (e.g., the spider Selenops lignicolus)
(Lincoln et al. 1985).

¢f'-phile: lignophile, proxylophile, xylophile

limicole 7. Anorganism that lives in mud
shores (e.g.,a mudwort, Limosella aquatica)
(Lincoln et al. 1985).

¢f. -cole: luticole; '-phile: argillophile,
pelochthophile

limnicole, limniicole 7. An organism
that lives in a lake (e.g., the amphipod
Gammarus limnaeus) (Lincoln et al. 1985).
¢f. -phile: limnophile

lochmocole 7. An organism that lives in
thickets (e.g., a blackberry species) (Lin-
coln et al. 1985).

lucicole 7. An organism that lives in open
habitats with ample light (e.g., the White
0Oak) (Lincoln et al. 1985).

¢f. -cole: umbiriticole

luticole 7. An organism that lives in mud
(e.g., the Spatterdock, a water-lily) (Lincoln
et al. 1985).

¢f. -cole: limicole; '-phile: argillophile,
pelochthophile

merdicole See -cole: fimbicole.

adj. merdicolous, stercoraceous

monticole 7. An organism that lives in
mountain habitats (e.g., the plant Parony-
chia montana) (Lincoln et al. 1985).

muscicole 7. An organism that lives on
or in mosses or moss-rich communities
(e.g., a millipedes species) (Lincoln et al.
1985).

¢f. -cole: bryocole, sphagnicole; '-phile:
bryophile, sphagnophile

myrmecocole 7. An organism that lives
in ant or termite nests (e.g., a butterfly
species) (Lincoln et al. 1985).

nemoricole, orgadocole 7. An organ-
ism that lives in open woodlands (e.g., the
goldenrod Solidago nemoralis) (Lincoln et
al. 1985).

adj. nemoricolous, nemeral, nemorose

¢f. -cole: alsocole, arboricole, hylacole, sil-
vicole; !-phile: acrodendrophile, aiphyl-
lophile, dendrophile, halorgadophile,
hylodophile, orgadophile

nervicole 7. An organism that lives on or
in leaf veins (e.g., a scale-insect species)
(Lincoln et al. 1985).
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nidicole 7. An organism that lives in a
nest (e.g., stingless bees and the Gray
SquirreD) (Lincoln et al. 1985).

nivicole 7.An organism that lives in snow
or snow-covered habitats (e.g., the Snow-
shoe Hare) (Lincoln et al. 1985).

nomocole 7. An organism that lives in a
pasture (e.g., the Bull Thistle) (Lincoln et al.
1985).
¢f. -cole: ceaspiticole; !-phile: nomophile

ommnicole 7. An organism that lives on
many kinds of substrates (e.g., a bacterium
species) (Lincoln et al. 1985).

orgadocole See -cole: nemoricole.
ovariicole 7. An organism that lives in
ovaries (Lincoln et al. 1985).

paludicole 7. An organism that lives in
marshy habitats (e.g., the Marshmallow)
(Lincoln et al. 1985).
¢f. -cole: pontohalicole, telmicole; '-phile:
helophile, limnodophile

patacole 7. An organism that lives in
forest litter part of its life cycle (e.g., the
Mexican Bean Beetle) (Lincoln et al. 1985).

pergelicole 7. An organism that lives in
haloid soils with crystalloid content below
0.2 parts per thousand (Lincoln et al. 1985).
¢f. calcifuge; -cole: calcicole, gelicole,
geocole, halicole, humicole, perhalicole,
silicole, terricole; '-phile: agrophile,
geophile, gypsophile, nitrophile

perhalicole 7. An organism that lives in
haloid soils with crystalloid content above
0.2 parts per thousand (Lincoln et al. 1985).
¢f. calcifuge; -cole: calcicole, gelicole,
geocole, halicole, humicole, pergelicole,
silicole, terricole; '-phile: agrophile,
geophile, gypsophile, nitrophile

petrimadicole 7. An organism that lives
in the surface film of water on rocks (e.g.,
an alga species) (Lincoln et al. 1985).
¢f.-cole: calcosaxicole, petrocole, rupicole;
!-phile: actophile, calicophile, chasmophile,
lithophile, petrochthophile, petrodophile,
petrophile, phellophile
adj. hygropetric, petrimadicolous

petrocole 7. An organism that lives in a
rocky habitat (e.g., a scorpion species)
(Lincoln et al. 1985).
¢f. -cole: calcosaxicole, petrimadicole,
rupicole; !'-phile: actophile, calicophile,
chasmophile, lithophile, petrochthophile,
petrodophile, petrophile, phellophile

phreatocole 7. An organism that lives in
groundwater habitats (e.g., a crustacean
species) (Lincoln et al. 1985).
adj. phreatobie, phreatocolous
piscicole 7. An organism that lives on or
within fish (e.g., the Lamprey) (Lincoln et al.
1985).
¢f. -zoite: histozoite

planticole, phytobiont, phytophile
n. An organism that spends most of its
active life on or within plants (e.g., the
Oleander Aphid) (Lincoln et al. 1985).
¢f. -zoite: histozoite

pontohalicole 7. An organism that lives
in a salt marsh (e.g., the Salt-Marsh Skipper
butterfly) (Lincoln et al. 1985).
¢f. -cole: paludicole, telmicole; '-phile:
helophile, limnodophile

poocole 7. An organism that lives in a
meadow (e.g., the Meadow Fritillary butter-
fly) (Lincoln et al. 1985).
¢f. -cole: leimocole, pratinicole; '-phile:
coryphile, helolochmophile, poophile,
telmatophile

potamincole 7. An organism that lives
inariver (e.g., the Hippopotamus) (Lincoln
et al. 1985).

pratinicole 7. An organism that lives in
a grassland or meadowland (e.g., the spi-
der Pardosa prativaga and Timothy Grass
[Pbleum pratense]) (Lincoln et al. 1985).
¢f. -cole: leimocole, poocole, pratinicole,
psicole; -phile: coryphile, helolochmophile,
poophile, psilophile, telmatophile

psicole 7. An organism that lives in a
savanna or prairie (e.g., the Prairie Cone-
flower) (Lincoln et al. 1985).
¢f. -cole: pratinicole; '-phile: psilophile

radicicole 7. An organism that lives on or
in roots (e.g., the Carrot Wireworm [beetle])
(Lincoln et al. 1985).

ramicole 7. An organism that lives on
twigs and branches (e.g., a leathopper
species) (Lincoln et al. 1985).

ripicole 7. An organism that lives on
banks of rivers and streams (e.g., otters)
(Lincoln et al. 1985).

rubicole 7. An organism that lives on
brambles (e.g., a sawfly species) (Lincoln et
al. 1985).

rupicole 7. An organism that lives on
walls or rocks (e.g., a bristletail [insect]
species) (Lincoln et al. 1985).
adj. mural, rupestral, rupestrine, rupicolous
¢f. -cole: calcosaxicole, petrimadicole,
petrocole; '-phile: actophile, calicophile,
chasmophile, lithophile, petrochthophile,
petrodophile, petrophile, phellophile
sabulicole See -cole: arenicole.
sanguicole 7. An organism that lives in
blood (e.g., a malaria Plasmodium) (Lin-
coln et al. 1985).

saxicole, saxitile See -cole: lapidicole.
sepicole 7. An organism that lives in
hedge rows (e.g., Jack-of-the-Hedge, an
aroid plant) (Lincoln et al. 1985).
siccocole, siccicole, siccole 7. An or-
ganism that lives in arid habitats (e.g., the
Creosote Bush) (Lincoln et al. 1985).
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-cole

¢f. -cole: deserticole, xerocole; '-phile:
chersophile, hydrophile, hylodophile,
lochnodophile, subxerophile, syrtidophile,
xerohylophile, xerophile
silicole 7. An organism that lives in soil
rich in silica or silicates or on flints (e.g., a
cactus species) (Lincoln et al. 1985).
¢f. calcifuge; -cole: calcicole, gelicole,
geocole, halicole, humicole, pergelicole,
perhalicole, terricole; '-phile: agrophile,
geophile, gypsophile, nitrophile
silvicole, sylvicole . An organism that
lives in woodlands (e.g., the Oven Bird)
(Lincoln et al. 1985).
adj. silvicolous, sylvestral, sylvicolous
¢f. -cole: alsocole, arboricole, hylacole,
nemoricole; '-phile: acrodendrophile,
aiphyllophile, dendrophile, halorgadophile,
hylodophile, orgadophile
sphagnicole 7. An organism that lives in
peat moss (e.g., the Rose-Pogonia Orchid)
(Lincoln et al. 1985).
¢f. -cole: bryocole, muscicole; '-phile:
bryophile, sphagnophile
spongicole 7. An organism that lives on
or in sponges (e.g., a starfish species)
(Lincoln et al. 1985).
stagnicole 7. An organism that lives in
stagnant water (e.g., the pond snail Lym-
naea stagnalis) (Lincoln et al. 1985).
stygobie, troglobie n. “An obligate
cavernicole” (Lincoln et al. 1985).
¢f. -cole: cavernicole; '-phile: troglophile
subgeocole 7. An organism that lives
underground (e.g., a mole cricket) (Lincoln
et al. 1985).
sylvicole See -cole: silvicole.
tegulicole 7. An organism that lives on
tiles (e.g., a lichen species) (Lincoln et al.
1985).
telmicole 7. An organism that lives in
freshwater marshes (e.g., the Marsh Wren
Telmatodytes griseus) (Lincoln et al. 1985).
¢f.-cole: paludicole, pontohalicole; *-phile:
helophile, limnodophile
termitocole 7. An organism that lives in
termite nests (e.g., a silverfish species)
(Lincoln et al. 1985).
terricole 7. An organism that lives on, or
in, soil, and spends most of its life there,
e.g., the Naked Mole Rat (Lincoln et al.
1985).
¢f. calcifuge; -cole: calcicole, gelicole,
geocole, halicole, humicole, pergelicole,
perhalicole, silicole; '-phile: agrophile,
geophile, gypsophile, nitrophile
thamnocole 7. Anorganism thatliveson
or in bushes or shrubs (e.g., the Yellow
Warbler [bird]) (Lincoln et al. 1985).
¢f. -cole: arboricole, arbusticole, fruticole,
hylacole, thamnocole

thinicole 7. An organism that lives on
sand dunes (e.g., a grass species) (Lincoln
et al. 1985).
¢f. -cole: aigicole, amanthicole, ammocole,
amnicole, arenicole; '-phile: aigialophile,
amathophile, ammochtophile, ammophile,
anemophile, cheradophile, enaulophile,
psamathophile, psammophile, syrtidophile,
thinophile
tiphicole 7. An organism that lives in
ponds (e.g., a bladderwort species) (Lin-
coln et al. 1985).
torrenticole 7. An organism that lives in
river torrents (e.g., a fly Charadromyia
torrenticola) (Lincoln et al. 1985).
tubicole 7. An organism that lives in
tubes (e.g., a worm Tubifex multisetosus, a
mud-dauber Sceliphron tubifex) (Lincoln et
al. 1985).
¢f. -cole: domicole
umbraticole, skiophile 7. An organ-
ism that lives in shaded habitats (e.g., a fern
Pteris umbrosa) (Lincoln et al. 1985).
¢f. -cole: lucicole, umbraticole; !'-phile:
anheliophile, heliophile, helioxeriophile,
lygophile, phengophile, skotophile,
sciophile
vaginicole 7. An organism that lives in a
secreted sheath or case (e.g., a bagworm-
moth larva) (Lincoln et al. 1985).
viticole 7. An organism that lives on vines
(e.g., the Pipevine Swallowtail [butterfly])
(Lincoln et al. 1985).
xerocole 7. An organism that lives in dry
conditions (e.g., an African ground squirrel
Xerus rutilans and an amaranth Philoxerus
vermicularis) (Lincoln et al. 1985).
¢f. -cole: deserticole, siccocole; '-phile:
chersophile, hydrophile, hylodophile,
lochnodophile, subxerophile, syrtidophile,
xerohylophile, xerophile
¢ Cole’s Paradox, Cole’s Result . A
semelparous parthenogenetic female should
produce only one more offspring or a
semelparous sexually reproducing female
should produce only two more offspring
than an “immortal” iteroparous female in
order to match her fitness, even with the
extreme and unrealistic condition that the
iteroparous female is reproducing at no cost
whatever to her reproductive potential (Cole
1954 in Brown 1975, 191; Daly and Wilson
1983, 182).
Comments: Cole’s Paradox is unrealistic
because juveniles are commonly more sus-
ceptible to mortality than are adults and
other realistic complications are not in-
cluded.
¢ collaplankton See plankton: kollaplank-
ton.
¢ collateral kin See kin.
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+ collective group See *species aggregate.
¢ collective mimicry See mimicry: col-
lective mimicry.
+ collective species See ’species: super-
species.
¢ collector-gatherer See *group: func-
tional feeding group: gathering collector.
¢ colonial adj.
¢f. colony
multicolonial adj. Referring to a social-
insect population that is divided into colo-
nies that recognize nest boundaries
(Holldobler and Wilson 1990, 640).
¢f. colonial: unicolonial
unicolonial adj. Referring to a social-
insect population in which there are no
behavioral colony boundaries (Holldobler
and Wilson 1990, 644).
¢f. colonial: multicolonial
¢ colonial mating system See mating
system: colonial mating system.
¢ colonist 7. An organism, typically r-se-
lected, that invades and colonizes a new
habitat or territory (Lincoln et al. 1985).
¢ colony See %group: colony; %society: modu-
lar society: continuous-modular society.
¢ colony fission See swarming: fission.
¢ colony odor See odor: colony odor.
¢ color change 7. An animal’s alteration of
its body color that can involve color change
of its whole body surface or of specific parts
or structures; only one or a few color changes
during its development, seasonal changes, or
irregular changes and color change that lasts
from only seconds to up to months (Immel-
mann and Beer 1989, 49).
¢f. metachrosis
¢ coloration #n. Arrangement of colors of
an organism’s body (Michaelis 1963).
¢f. discolorous, metachrosis
apatetic coloration #.1n many kinds of
animals with camouflage: misleading col-
oration, e.g., coloration resembling physi-
cal features of an organism’s habitat (Lin-
coln et al. 1985).
¢f. camouflage, crypsis, mimicry
aposematic coloration, aposematism
n. In some amphibian, fish, insect, and
reptile species: conspicuous coloration with
bold patterns (often orange, red, white, or
yellow, or a combination of these colors,
on a black background) that advertises the
identity of an animal that is dangerous
(ferocious, venomous, foul-tasting); this
coloration is likely to have a protective
function (Matthews and Matthews 1978,
312, 323).
syn. proaposematic coloration, warning
coloration (Matthews and Matthews 1978,
312, 323)

¢f. mimicry: Batesian mimicry

» pseudaposematic coloration, pseudo-
aposematic coloration, pseudapo-
sematism 7. In some Batesian mimics:
aposematism that involves misleading
potential enemies (Lincoln et al. 1985).

» synaposematic coloration #.In some
Millerian mimicry complexes: aposematic
coloration whose warning signal is shared
by more than one species (Lincoln et al.
1985).

baby coloration 7. In many primate
species: coloration of a young that is mark-

edly different from adult coloration; e.g.,

infant black colobus monkeys are almost

completely white while adults are pre-
dominantly black (Immelmann and Beer

1989, 162).

¢f. dress: juvenile dress

cryptic coloration 7. In camouflaged
animals: coloration that resembles an
animal’s substratum, or surroundings, and

aids in concealment (Lincoln et al. 1985).

¢f. coloration: phaneric coloration; mimicry

directive coloration n. A prey’s sur-
face markings that divert its predator’s
attention, attack, or both to nonvital parts

of its body (Lincoln et al. 1985).

fighting coloration #. For example, in
some cephalopod, cichlid- and blennioid-
fish, and some chamaeleonid-lizard spe-
cies: coloration taken on by dominant
individual animals during and after fights

(Heymer 1977, 95).

¢f. coloration: submissive coloration

flash coloration #.Forexample, in some

Australian katydid and underwing-moth

species: usually hidden coloration that an

animal suddenly exposes when threatened

(Matthews and Matthews 1978, 330).

gynochromatypic coloration #. For
example, in some butterfly and dragonfly
species: coloration of a mature adult female
with usual color patterns of mature, adult,
conspecific females [gynochromatypic

coined by Hilton, 1987, 222].

syn. heterochromatic coloration, hetero-

chrome coloration, heteromorphic colora-

tion (Johnson 1964 in Hilton 1987, 221),

heteromorphous coloration

¢f. mimicry: androchromatypic mimicry

heterochromatic coloration, hetero-
chrome coloration, heteromorphic
coloration, heteromorphous col-
oration See coloration: gynochroma-
typic coloration.

juvenile coloration See dress: juvenile
dress.

nuptial coloration See dress: advertis-
ing dress.

obliterative coloration See camou-
flage: countershading.
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coloration

phaneric coloration 7. Conspicuous
coloration (Lincoln et al. 1985).
¢f. coloration: cryptic coloration

poster coloration 7. In some coral
fishes: bright spotted and banded colora-
tion that is used as an assembling signal
(Franzisket 1960 in Wilson 1975, 212).

proaposematic coloration See colora-
tion: aposematic coloration.

protective coloration See coloration:

cryptic coloration.
pseudaposematic coloration See col-
oration: aposematic coloration.

submissive coloration 7. In some
cephalopod, blenniodi-fish, cichlid-fish,
chamaeleonid-lizard species: a coloration,
after color change, in subordinate indi-
viduals (Ohm 1958 in Heymer 1977, 92).
¢f. coloration: fighting coloration

synaposematic coloration See colora-
tion: aposematic coloration.

warning coloration See coloration:

aposematic coloration.
¢ -colous See -cole.
¢ column raid n In Army Ants: a raid
conducted in branching columns whose
termini are each headed by a relatively small
group of workers that lay down chemical
trails and capture prey (Holldobler and
Wilson 1990, 636).
¢comb n.

1. In nests of many species of bees and
wasps: a layer of brood cells, or cocoons,
clustered together in a regular arrange-
ment (Wilson 1975, 581).

Note: Honey Bees make combs of wax; some
vespid-wasp species make combs of paper.

2. Innests of some termite species: a spongy,
dark, reddish-brown material made by
workers from excreta that is used for
making fungus beds (Torre-Bueno 1978).

See nest: wasp nest: comb.

¢ combatdance See dance: combatdance.

+ combined-switch-alternative pheno-
type See -type: phenotype: combined-
switch-alternative phenotype.

+ comfort behavior See behavior: com-
fort behavior.

+ comfort movement See ’movement:
comfort movement.

¢ comfort sucking #. A child’s sucking a
breast, or rubber nipple, to pacify itself, not

because it is hungry (Eibl-Eibesfeldt 1972,

Heymer 1974 in Heymer 1977, 40).

¢f. behavior: comfort behavior

+ commensal of civilization 7. An ani-
mal species that changes its niche by using
resources resulting from human activities,

e.g., swallows and swifts that originally

nested in cliffs and now nest in houses and

other buildings (Heymer 1977, 100).

¢+ commensalism See symbiosis: commen-
salism.

+ commensalist mimicry See mimicry:
commensalist mimicry.

¢ common See frequency (table).

¢ common ancestor See ancestor: com-
mon ancestor.

¢ common descent 7. Part of Darwin’s
theory of evolution, proposing that all spe-
cies evolved from a single, or few, common

ancestors, originally stated as, “There is a

grandeur in this view of life, with its several

powers, having been originally breathed
into a few forms or into one; and that ... from
so simple a beginning endless forms most
beautiful and most wonderful have been,
and are being, evolved” (Darwin, 1859, last
text of book).

+ commonality, principle of See prin-
ciple: principle of commonality.

¢ commons 7. A resource, or habitat, whose
depletion, or deterioration, affects all indi-
viduals using it to an similar extent regard-
less of imbalances in the rate that particular
individuals deplete or harm it (Wittenberger

1981, 613).

¢ communal breeding See breeding:
communal breeding.

¢+ communal courtship See courtship:
communal courtship.

¢+ communal sexual display See dis-
play: communal sexual display.

+ communalsociality See sociality: com-
munal sociality.

¢ communal song See animal sounds:
song: communal song.

¢ communal territory See territory:
group territory.

¢ commune n. A society, or group, of
conspecific organisms that have a social
structure and consists of repeated members,
or modular units, with a high level of coor-
dination, integration, and genotypic related-

ness (Lincoln et al. 1985).

¢ communication .

1. A person’s imparting, conveying, or ex-
changing ideas, knowledge, or informa-
tion (Oxford English Dictionary 1972,
entries from 1690).

2. Any sort of an animal’s anticipatory move-

ment that may signalize an activity to
another individual, or vocalizations, or
gestures, that clearly direct or predicate
(Crawford 1939).
Note: “Communication” lacks definition
in its application to animal behavior, for
it may be stretched to include too much
(Crawford 1939).

3. “All procedures by which one [human]
mind may affect another” (Shannon and
Weaver 1949, 3, in Burghardt 1970, 7).
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4. “The discriminatory response of an or- at least some of the time” (Wittenberger
ganism to a stimulus” (Stevens 1950 in 1981, 613).
Burghardt 1970, 6-7). syn. animal communication, biocommuni-
5. “The establishment of a social unit from cation (Immelmann and Beer 1989, 51), true
individuals by the use of language or communication
signs” (Cherry 1957 in Marler 1961). ¢f. animal sounds, kinopsis, ‘movement
6. Information transfer between, or among, Comment: Burghardt (1970) discusses prob-
conspecific organisms (Frings and Frings lems with many definitions of “communica-
1964, Diebold 1968 in Burghardt 1970, 8). tion.” McGregor (1997, 754) remarks that it
7. The “transformation of information from is difficult to find two authors who use the
one carrier to another” (Batteau 1968 in same definition of communication.
Burghardt 1970, 7). chemical communication 7.In many
8. One individual organism’s using a spe- animal and some plant species: communi-
cialized stimulus-producing mechanism cation by means of chemical substances
to emit a chemical, or other physical (e.g., pheromones, g.v.).
signal, that influences the behavior of a dance language, dance-language
receiving organism which has special- commumnication #.In Honey Bees: an
ized receptors and responds in a specific individual’s communication of distance and
manner; communication involves signal, direction of an object (e.g., food or a
symb